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An Introductory Note on Draft Environmental Profiles:

The attached draft environmental report has been prepared under
a contract between the U.S, Agency for International Development (AID),
Bureau of Science and Technology (ST/FNR) and the U.S. Man and the Bio-
sphere (MAB) Program. It is a preliminary review of information avail-
able in the United States on the status of the environment and the
natural resources of the identified country and is one of a series nf
similar studies now underway on countries which receive U.S, bilateral

assistance.

This report is the first step in a process to develop better in-
formation for the A.I.D. Mission, for host country officials; and others
on the environmental situatrion in specific counrries and begins to
identify the most critical areas of concern. A more comprehensive study
may be undertaken in each country by Regional Bureaus and/or A.I.D.
Missions. These would involve local scientists in a more detailed
examination of the actual situations as well as a better definition
of issues, problems and priorities. Such ''Phase II'" studies would pro-
vide substance for the Agency's Country Development Strategy Statements
as well as justifications for program initiatives in the areas of en-
vironment and natural resources.

Comments on the attached draft report would be welcomed by US MAB
and ST/FNR and should be addressed fto either:

Jim Corxson Molly Kux

AID/MAB Project Bureau of Science & Technology
Department of State Office of Forestry, Environment and
Room 410, SA-5 Natural Resources

Washington, D.C. 20520 U.S. A.IL.D.

Washington, D.C. 20523

ACOMMITTEE OF THE UNITED STATES NATIONAL COMMISSION FOR UNESCO
Commission Established by Act of Congress July 30, 1946
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SUMMARY

The Sultanate of Cman lies sntiresly within the vast arid and semi-arid
zones which ztretch across North Africa and into Asia. Most of Cman
receives 100 mm or less of rain annually, and sven relatively "wer"
areas of the countrv normally get less than 250 mm. Cman has the
advantage of modest oil raesourcaes, which ares Zfueling development
efforts, but develooment is still in the beginning stages. The
majority of the population resides in rural areas and engaces in
agriculturs.

As might be axpectad under such circumscances, most major environmental
problems concearn water supplies, agricultural ressources, and rural
nealth. Major problams include:
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Natural watsr shortages. Rainfall is not

agriculture in Oman, and irrigation watsr

shallow aguiZers and the subsurZace Zlow o

water sources can be greaatly affected bv

a racurrant Zzature of zZhe arid climacte. addicion, wvast ar=aas oI

the country complecaly lack water rasources at cepths accessibls bv
raditional methods,

ic;ent to support drvland
ptained primarily Zrcm

*; stream courses, These
nced droucht, which is
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Cverpumeing and soil salinicv. The introcduction of modern pumps in
Cman has lad to widassctre=ad 2xploitation of groundwat=r at rates faster
than natural recharge. In the northern coastal arsa, this has caused
sea water intxusion into the shallow aquiZsrs, which in turn has

caused serious soil salinization problems. In the interior, the nature
of the hydrological regime is such that sumps axploit water of aigher
salinity than that obtained by traditional methods. In this ar=a,

nigh salinity can cecome a major oroblem aven without overzumping.

Rural health. ZImproved sanitation ané public health programs such

as malaria control could probably pravant tha 1a*o:i:y 5% Cman's
current health problams. Malaria, gastro-enteritcis, and dysentary

ars some of the most Ireguent diseases. The genaral lack of lacrines
or sewage disposal systams helps crzats condizions conducive to disease
organisms., Unprotactad watar sources and such practices as washing

in wells or water channels nhelp spr=ad disease.

Oil spills. Information is not rszadily available akout this 2nvironmental
danqe-, but Cman s a modest oil producer. Ther= is some concern about
the reliability of pircelines exposed o corrosion, and laaks have Zeen
raportad in oil storage facilitiss. More significant is the intense
tanker traZfic zthrough +the Strait of Hormuz and =h2 Zull of Cman.

The 3Sultanats rsrortad in late 1980 thac many of lts beaches werxe
solliuted with tar Zrom <=anker bilgewatar discharces.

=



Lack of trained personnel, environmental data, institutions, The Sultanate
has shown that it is concerned with enyironmental aspects in principle.
Yowever, the country is in the beginning stages of development and still
lacks manpower trained in environmental technology. In addition, progress
is hampered by the nearly complete lack of detailed data on nearly

every aspect of resources and 2nvironment, No country-wide comprehensive
water, soil, or vegetation surveys have yet been carried out. Finally,

the Sultanate is only beginning to set up institutions which watch

over the anvironment and assess the impact of projects in the development
affort.

Despite the difficulties which face Cman in the solution of environmental
problems, the government has already initiated or proposed a number of
projects which demonstrate its intention of solving such problems. It
nas also begun to issue a few laws regulating the worst abuses.

Perhaps the most striking demonstxation of the govermment's intent

and certainly the most successful to date is the protaction of endangered
wildliZa.

The govermment of the Sultanate has defined wildlifa presarvation as

one of its priorities. Activity to caze sed cn the Arabian

+£ahr, the Arabian oryx, and several jazelle rict ragulations and
controls, along with the general willingness of the Cmani ceople to comply
with government directives in this sphere, have aided tanr and gazelle
copulations in a gradual rscovery during the last several vears.

The Sultanate is also carticipating in a program to restors the oryx

to its native nabitat ia Cman, after its disappearsnce in the wild

at the beginning of the decade.
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Introduction

This draft environmental profile summarizes information ayail-
able in the United States on the natural resources and enviromment
of the Sultanate of Cman, The report reviews the major enyiromental
problems of Cman and the impact of the development process upon
rasources and the 2nvironment. This draft report represents the
first step in developing an envirommental drofile for use by the
U.S. Agency for International Development (U.S. AID) and Omani
govermment officials. The next step in this process should be a
field study to evaluate the information presented here, obtain
additional information, and define the issues, problems, and
priorities in greater detail. This entire process snould help
orovide direction ia future efforts to deal with the management,
conservation, and rehabilitation of the enviromment and natural
resources.

The information and interpretations in this report are preliminary

and are not intended to attain the detail and accuracy recuired

Zor development planning. 1!ie regort raepresents a cooperative

affort by the Man and the 3iosphers (MAB) project staff of-the

A-id Lands Information Center (ALIC). The primary rasearch, writing,

nd analysis were done by Mark Speece, throuch zhe resources <f ALIC

and the University of 3rizora Licrary. Particular thanks are extended

to Dr. Michael 3onine and Majid ar-Rawahi for the use of materials obtained
in Cman. The cooperation of James Corson, AID/MAB Project Coordinacor,

and other AID personnel is gratefully acknowladced.

Arid Lands Information Cantar (ALIC)
4AB Project Star:

stin Wilkinson Maracer, ALZIC
Speece ?rofile Cooxrdinatcor
Silliman Profile Zditor

J. Arnould Profiler

n L. Hilty Pxofilar



2.0

2.1

General Description
. . 1/
Geography and Climats=

The Sultanata of Oman lies in the southeastern corner of the
Arabian Peninsula. The term "Oman" referred originally to

a part of the northern interior of the Sultanate. "Oman" came
to mean the entire southeastern gortion of Arabia to Europeans,
but many inhabitants still assume that "Cman" refzrs to the

interior. In %his regort, "Oman" is used for the entire Sultanate

of Oman. ©Oman should not be confused with Trucial Oman, which
became the United Arab Emirates in 1971.

Oman is bordered by the Gul: of Cman on its northern coast, and
by the Arabian Sea along its eastern coast. Ther: are inland
boundaries with the United Arab Emirates (UAE) o the northeast,
Saudi Arabia to cthe east, and the People's Democratic Republic
of Yemen (also callad Yemen-aden or 2DRY) to the southeast. The
tip of the Musandzm Peninsula is also a zart of Oman, but it is
separated Zrom +<he rest of the 3Sulzanate dy CAZ territorv. Only
the borders of %the Musandam tortion and that with the 2DRY have
been officially demarcated., Tigures given for the area of tiie
countrv therefore diffar widely, ranging Zrom 212,400 o 310,000
sg. <.

The Sultanate consists of twc major innabited gortions, the
northern arsa and Chufar, sepasated bv an expanse of nearly
uninhabited desert (Fig. l). These two rzortions have a similar
srogression of geograrhic zones in manv respects. However, the
climatic regime of Dhufar is tiad %o the monscon climacte of the
Indian Ocean. Dhufar is thus somewhat ¢Jolar and wetter in the
summer than the rast of the countrv.

lSources: Cordes and Scholz. 1980.

dawlsy. 1977.

Nyrop, 2t al., 1977,
Pedgley. 1970,

Schoiz. 1276.

Stavens. 1970.

UNE3CO. 1376,

Wilkinson. 1977.
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2.1.1

2.1.2

Northern Coastal Area

Geographers distinguish six zones in northerm Oman (Fig. 2),
although much of the literature blenas these into three broader
regions. The Batinah is a low lying cocastal alluvial plain.

It extends for about 240 km from the horders of the UAE

nearly to the area of Musgat, and there are pockets of this
coastal plain along the coast hetween Musgat and Ras al-Hadd.

Air streams from the Mediterranean reach Cman in the winter
hy way of the Persian/Arabian Gulf, and are responsible for
most rainfall in the 3atinan. The Batinah gets an average
of 76 to 100 mm annual rainfall. However, the average rain-
fall for Sohar is stated to be only 37.2 mm by UNESCC (1376).
The average for Musgat (1893-1976) was 103.7 mm. Nearly
three-fourths of Musgat's rain falls in December through
Febraary or March. Average rainfall can be quite erratic
£rom vsar %o year. Tor example, the figures for Musgat in
1376, 1977, 1978 wera 302.3 mm, 181.3 mm, and 73.7 mm re-
pectively.

u ¢

Temperaturas along the 3atinah are generallvy high, sometines
reaching 48°C in the summez. Mean temperatures in the winter
range frem 15°C to 24°C. At Musgat, the monthly average
maximum in January is 27.0°C and in June and July 40.9°C.
Ralative humidity in the Batinan may =z=2ach over 30 zercent.
At Musgat the average maximum humidity was above 80 percent
all yvear, and the average minimum was never below 20 percent
£or the period 1952-1961. Aprendix I contains more detailed
climatic statistics for Musgat and several other Cmani cities.

The coastward foothills and wadi (wash) raglen (Region III,
Fig. 2) is distinguished by geographers as a <ransition zone
hetween =he mountains and the 3atinah, and has an incermediate
climate. This region is quite scarsely inhabitad comparad to
the Batinah or the wadis of the mountains.

Northern Highlands

The Cman mountains extand from the Musandam P
easternmost zoint of Cman at Ras al-Hadd. At
“his arc the mountains zesach the seacoast; onlvy in the central
por<ion does the Batinah (and the Zoothills region) intervene.
These mountains are ccomposad of sedimentary and vclcanic rocks,
Zorming steep sscarpments cut by canyon-like valleys and broad,
flat wadis. General alevations ars around 1220 m, but there
are extansive areas of higher slavation. Peaks in the Jabal
Aknhdar area, central to the chain, reach 3050 m. Thers

are also extansive platsau arsas which approach tha 2CC0 o
level.
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%t number of major wadis run out of the highlands across the
3atvinah toward the Gulf of Cman. Wadi Sama'il is the only
one that normally has surface flow in its lower reaches
throughout the vear. In particularly dry years, even this
may fail. <ther major wadis which cross the 3atinah include
(north to southeast) Jizzi, ©Ahin, Hawasina, bani Ghafir,
rarCa, bani Xharus, and MaCawil. Wadis Mijlas, Tayyin and
Falaij reach the sea on the northeast coast of Cman between
Musgat and Ras al-Hadd. In none of these does surface flow
reach the sea except in particularly wet years or after
exceptionally heavv rains.

Wadis draining inland include Dhank, Kabir, Sayfam, and

3ahlah. These drain toward %he Rub® al-khali. Wadis HalZain
and CAndam run from the central portion of the mountains to the
southeast coast near Masirah. Wadi 3atha and its tributaries
begin in the southeastarn gortion of the mountains and reach
the sea souzh of Ras al-Hadd.

Rainfall ia =he mountain zone ls highar than aleng the ccasc,
averaging 150 zo 200 rm in most areas, and even somewhat
higher in Jabal Akhdar. The average annual rainfall at
Nizwa for 1963-1967 was 16l mm, while 139.2 mm were recorded
in 1978. There is no axtanded record Zor other stations,
but at Rustag 88.3 mm were racorded in 1378, a year in

which Musgat received 73.7 mm.

Oman's situation on the boundary of two meterological regions
is more evident at higher altitudes than in the 3atinah
coastal plain. ZFor the period 1963 to 1967 Nizwa recorded

the nighest rainfall in the menths of April, May, and July.

(28 m, 50 mm, and 30 mm raspectively; vearly average = 1lal mm).
Smallar amounts fall in the winter (15 mm in December).
However, in 1378 thers wers heavy rains in winter and z2arly
spring (28.9 mm January; 42.3 mm March), and only one mon:tih
of heavy summer rains (51.1 mm July: year 139.2 mm). At
Rustag in 1973 rainfall was fairly svenly diwvided between
the lats winter and late summer zeriods.

The average humiditv at Rustag, which is on the coastal side
of the mountains, variad in 1278 zetween 31 and 78 zercent
throughout cthe vear. At Nizwa, on ...e inland side, hunddicy
ranged “rem 45 to 71 percent Zor the same vear. Maximum
temperaturas at Rustag were a Zaw degra2es warmer in the
summer and a Zaw dacrses ccoler in the winter than in Musgat.
The minimum temperaturs was a Zaw Zegr2es cooler vear rsund
Sfor 1973. At Nizwa the maximums were ccmparable to those of
Rustac, while minimums averaged still another few degrees
coolar,



2.1.3

2.1.4

Interior Cman

The inner foothills and wadi region is another transitional
zone, sometimes classed with the mountain region, sometimes
with the interior lowlands. A few records are available
from stations in this area. Al-Wafi, at the eastern end of
this region, received 69 mm of rainfall in 1978, nearly
all of it in winter and earlv spring. Temperatures were
similar to Rustaq or Nizwa, while humidity was somewhat
higher than in either of these towns. Rainfall records fxc

.

Buraimi, on “he border between the Sultanats and the UAE, show an

annual total of 29.5 mm, 14.8, and 77.3 mm for 1966, 1967,
1968 respectively. Most rainfall Zfell during winter and
early szring.

The interior foothills and wadi region is the last area in
the nor+h inhabited by sedentary groups. Ffrom here to Dhuf
the deser- ar=as are Zrequented only sy nomads. In western
Oman the fringas of the Rub® al-Xhali Zorm a sand re ion,
while the eas< contains the axtensive Wahiba sands. The
north-south strip between the sand ragicns consists of
broad, flat terraces cut by a number of shallow wadis.
These arz grazing lands for nomads' herds, and a few oases
are scattarad throughout the area.

Within =his nomadic ragion climatological data is availaile
from Fahud. Average annual rainfall for the veriods 1956~
1957; 1963-1967 was only 30 mm, with 26 mm of this evenly
distrihuted in March, April and May. Relative humiditv
ranged from 23 to 31 percent. Average daily maximum temper
varied from 25°C in January to 45°C in June.

Dhufar

In Chufar cthe geograghical procrassion is similar though le
cronounced than in the northarn cortion of the Sultanate.
sands of the RubS al-xhali also intrude into northern

Dhufar, where =he bands of the intericr Ioothills and wadi
regions begin. Climatic data ZIrem Thamarit (Midway) shows
that temperaturas and humidity ars similar to Fahud. Rain-
fall figqures arze not availables, duc sonéitions ara likely
£0 he similar 5 those in Tanud. The northern slcres of
the mountains lie in a rain shadow, and the vegetation

] = § b - -
15 gults sgarse.

The highlands of Dhufar arxs the +ern axtension of a
wider range “haiz lias in =h2 20RY as well. In ChuZax

highest zeaks r2ach about 122 3evend general obse
vasions, no Zetailad climatic data is available Zor ch
mountain ragion. The southern side receives nigt ra_nfalil

frsm =he summer monsoons. Chuifar is the only laces in Cman
to receiwe a subs=antial amount of rainfall Zrcm these
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southeast monsoons. Precipitation is higher on the
southern slopes than in any other area of the country,
ranging from 633 to 762 mm.

The coastward foothills and wadi region is a small tran-
sitional zone to the coastal plain in Dhufar. This plain is
about 48 km long, centered on Salala, with a maximum width
of about 8 km. Average annual rainfall £rom 1942 - 1972

was 107.9 mm at Salala, and 71.0, 116.9, and 367.7 mm for
1975, 1976, and 1977 respectively. July and August are
normally the heavy rainfall months, but heavy rains can

also occur during any other month between April and Octoper.
Tamperature ranges are not as extreme at Salala as in most
cther arsas of the country. The average monthly maximum
lies between 26.8°C and 33.4°C (1974 - 1977). Average
monthly minima may be as low as 15.0°C in the winter.

2.2 Demographic CharacteristicsZ/

No census has aver been taken in Cman, thus all figures zre
based ugon sstimates. World Zank astimates from 1979 place
the population at 860,000 to 254,00C. 0f these, about
140,000 are foreign residents. There 2150 may be as many

as 38,000 Cmanis working abzoad. The Jovernment uses a
gorulation figure of 1.3 millicn Zcr olanning purposes, but
is well aware of currant astimates. Approximately 20 percent
of the population was urkan in 1373, up from 5.1 gercent in
1970. The largest urban area is the region around Musdgat,
the capital, and Matrah. This "capital arsa", which includes
Musgat, Matzan, Ruwi, and Sib, is zeing develored as one
urban unit. The combined torulaticn of the capital arsa

is about 30,000. Other towns of some importance incluce
Nizwa (10,000), Salala (10,000), Sorar, and Sur. Cman's
growth rate i3 estimated at 3.1 percent.

The population density for <he countrv is eszimatad at

about 3 persons per square xm. The density on arablz2

land hcwever, is about 31 zersons Ter squars <mn. 3Setitlements
in rural arsas ara confined o those claces whers doth

water and cultivable land axre available. The 3atinah

3ources: 3irks and Sinclair., 1979.
Hawley. 1277,
Middle Zast Annual Reviaw. 1380.
fuartarly Zconomic Reviaw cf Bahrain, jatzar, Cman,
+he Yemens. AaAnnual Supplement. L328C.
Sultanata of Zman. 1377,
U.5. AID. 1980a.
U.5. Dept. of Commerca. 1980.
Who's Who in che Arab World 1978-79.

9



coastal plain is one such arsza, and this coastal strip is the
most densely populated area of the Sultanate. In the Zoothills
regions on either side of the mountains, as well as in the
mountains themselves, settleaments usually lie along the major
wadis. Wadi Sama'il and the wadis around Rustag-iwabi are
two particularly porulous areas., The desert arszas between the
northern region and Dhufar are virtually uninhabited. Dhufar
tself is sparselv zopulated compared with the northern region.

2.2.2 Social Composition

The population is overwhelminglv Arab and Arabic speaking, and
is nearlv all Muslim. Neverthelsss, a numpcer oI divisions
within OCmani society reveal influences of non-Arab peoples,
differences in relicious gractice within Islam, difierent
socio-economic organization, and tribal politics. In the
major urban areas of coastal Oman, there are sizeable
minoricies of E. Indians, Pakistanis, Baluchis, and Persians.,

3lack African influerncs is alsc avident in scme urban areas,
sarticularly in Salala, Dhufaris ars also -oiten considerad
distinct from the Arabs. They can probably trace their an-
cestry back to non-irab gecples who inhabitad southern
Arabia in anciant times. The Saihuh of the Musandam
Peninsula is anothar group which may be traced 0 Tra-irad
gorpulacions.

The predominant religion of Cman is Ibacdhi Islam, which is
distinct from eitsher the Sunni or Shi a3 branches which zre-
vail in the rest of the Muslim world. About thrae~fourths
of the population is Ibaéni Muslim, and Ibachism nhas set the
sone in governmental organization and jurisgrudence ia Cman.,
About one guarter of the zopulation is Sunni, including a
Zaw tribes which ars Wahhabi. Schi“ism is practiced 2y a few
Omanis, especially in coastal urban arsas whers thri2 is
Iranian influence. Another dichotomy within Omani society
is the one between setzled villacgers and nomadic 3edouin.
3edouin rance cver mest of the vast non-mcuntainous araa of
the Sulctanate, but they aumber only asout 30,000.

Tribalism is verv much 2 facter in Omani sociacy, among the
setzlad masoricy as well as the nomadic 3edouin. Tridbal
organization is most Zirmly =2nctrenched in interior araas, and
often must =se :ons‘*e:ed in develorment scheames. For axample,
water, land or grazing rights may be owned zorznraztaly,

rather :=han -nd;vxaually.

olizizal Zivisicns oI Zmani sociazy,

ra zased ugon tribal alliances, and cut

The Two <raditicnal
-~ -
3 -~

conomic orzanizacicn or raligious boundaries.

dinawi and
across sccio-
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2'2.3

Tapble 1.

3

Public Health

-~ by
I

Despita great strides during the last decade, there is 11
ample room for improvement in health standards. The crude
death rate was astimated at about 19 per 1000 in 1977, an
improvement over the 26 ger 1000 in 1960. The death rate
among children 1 to 4 years of age was about 29 per 1000 ia
1979, also down from 48 in 1960. The infant mortality rate

is astimated at about l42 per 1000. Life expectancy at

irth is about 47 vears. The poor health conditions, par-
ticularly outside the few major urban areas, may be attributad
<0 malautrition, lack of sanitation facilities, and general
absence of knowladge about personal hygiens or preventive
health measuzes. Severe shortages of medical personnel further

contribute to inadequats health care.

o

7erv Zew figuras are availabls on incidence of disease or

cause of death. Malaria was apparentlv the most common disease
rreated during 1977. Of 730,000 patients treatad, 46.% percent
of the treatments wers Sor malaria. Enteritis accounted for
another 28.3 percent of these. treatments. A parasize survey
conduc=zad among 2548 school children in 1377-1973 vielded

346 (13.5 cerzent) peosisive tests. Another survev ccnducted

in <he carpital area showed nutriticnal deiiciencies arong
students of various ages (Tabls 1l).
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Comparable figures for children under 6 years of age are

not available. Malnutrition and growth retardation are cited
as problems for all age groups. These problems ars largely
due to ignorance of nutritional requirements and to intestinal
rarasites, rather than to lack of food (Amine 1980, Hawley
1977).

A number cf other diseases are citad as present in Cman,
without quantitative data about incidence. Trachoma,

glaucoma, and other eve diseases are common, as wWere nelmin-
thiasis, poliomyelitis, ruberculosis, and various vitamin
deficiency diseases. Jmall incidences of leprosy, cholexza,

and smallpox wers also notad in the mid-1970s. Tpidem..cs

of cholera, measles, and influenza occur periodically.

Saveral immunization and innoculation programs nave Deen
carried out, including 2fforts against smallgox, zolio-
myelizis, diptheria, whoozing cough, tetanus, and tuberculosis.

1
-+

2.3 Zconcnic Characteriscics—

At firsc glance, Oman's per capita GDP of S 53,300 and GOP
growth rate of 31 zercent nay indicate that the country is gquite
advanced in the development zrocess. However, these figures are
a reflection of Oman's modest oil exporis, rather than the true
stata of the economy. The SDP growth rate is largely a result
of oil price increases, and approximatsly swo-thirds oI the
gopulation is thought to have an annual income of lass than US
$300 per vear. OLil revenues accounted for 61 gerzent of the

GDP in 1979, while public administration (including &
made up another 1l percent (Tabls 2). Approximataly
of the value of Oman's axgor=s was from oil, and most
resz was Srom re-exgorts (Tabls 3). The only ather =
originating in the country wer:2 agricultural gocods. Onlv 2
az of che labor force i3 involvad in the oil irdusTIy,
2 30 percent are emploved in services.

~
WO O
L rt
o |
1]
[}

4Sources: 3irks and Sinclair. 1979.
Turopa 2ublicaticns. 1280.
Middle Zast Annual Review. 1380.
Middle East Scenemic Digest, Special Repert. 13978.
Nvrop et al. L1377,
Quar+terly Econcmic Raviaw of Sanrain, Qatar, Cman, the Yemens.

Annual Surplamen=. §%30.

Sul-=znate of Oman. l2ZCa.

Cman. 1379,

Cman. no date.



Table 2, Gross Domestic Product by Industrial Origin, Market Prices
Millions of Omani Rials (OR)

% in
1975 1978 1977 1978 1979a 1979
Agriculture, £fishing 18.1 20.0 24.0 27.1 32.0 2.7
0il 473.7 525,0 3534.8 498.4 710.0 60.6
Manufacturing 2.5 4.0 8.3 11.2 14.2 1.2
Constxuction 89.2 98.2 84.2 35.3 35.7 8.2
Transport,communications 23.5 29.6 28.2 33.2 36.7 3.1
Power , 1.8 2.9 5.3 8.0 2.3 0.8
Wholesale,r=tail trade 48.1 17.0 85.5 72.2 83.0 7.1
Banking 8.9 9.4 13.3 14.53 15.4 1.3
Ownership of dwellings 9.3 14.2 18.3 21.8 26,3 2.2
Public administration,defense 55.3 783.9 83.4 105.9 131.8 11.3
Services S.4 10.0 13.8 15.2 16.3 1.4
Total GDP 738.3 839.2 880.1 892.8 1170.7 99.9

a Provisional.

Source: Quarterly Economic Revisew of 3anrain, Qatar, Cman, the
femens. Annual Supplement. 1980,

Table 3, =zZxta2rnal Trade, Millions of OR

1973 1974 1975 1976 1977 1978 1979

[mpores
3ecorded . . . 40.7 135.5 264.3 350.5 302.1 27.2 416.4
Uarecorded estimate . 45.1 73.8 r20.0 155.0 104.0 t0d.3 62.7
TotaL . . . 35.3 214.2 371.3 405.5 406.3 435.5 479.1

Exports
Petroleum . . . 114.3 418.7 438.t 543.3 5459 §21.3 745.7

Other . a.6 a.4 t.1 I.4 I.§ 5.5

Re-expors - — - 6.0 12.0 24.0 43-2
TotaL . . . 114.9 429.¢ 439.2 557.2 559.4 552.3 788.9

Source: Zuropa Publicacions. 1380.
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2.3.1

Agricultural Sector

Agriculture (including livestock and fishing) is still one

of the most important sectors of ths sconomy, and certainly
the sector which is predominant in rural arzas. Although it
nas contributed less than 3 percent to the GDP since the
early 1970s (2.7 percent in 1979), 48 percent of the total
labor force is employed in agriculcure. Nearly 70 percent

of the native Cmani work force is active in this sector.
Agriculture is still largely orientad toward subsistance.

An estimataed 36,000 aa (0.l2 percent of Oman's surface area)
are culctivated, with about 538 percent of this devotad to date
palms in 1375. Alfalfa accountad for nearly another la percent
of the cropped area. Limes and onions are other relatively
important ¢rops, while wheat and maize, tobacco, bananas,
mangos, coconuts and a number of others are grown to a lesser
extant.

The agricultural sector has been stagnant throughout

the 197Cs. ™ ere arz a number OL causes, including
insusfigiant investment by toth the public and private sectors,
and aigh rates of migration from rural arsas which l=2aves
labor shor+tages in agricultural aresas. Scarcity of water is
a natural constraint which also coatributes &2 she stagnation,
particularly since the traditional irrigation system i3
detaricorating from lack of maintsnance wWnich axacerhates the
problem. Fishing has been seconé onlv to farming in the
traditional sconomy, and still occupias about 10 percent of
the lasor force. This activicy has also declined cver the
past decace for many of the same r=asons that agriculturs

has.

This stagnation in agriculcture ané Fishing has come ac a

cime when demand for Zood has rapidly increased. As a

~esult Cman is becoming dependent upon imPOr:ts of agricultural

goods in which the country was once seif-sufficisnt. Fcod,

animals, beverages, tobacso, and animal and vegetabls oils

and facs accountad for 17.4 ctercent of Omani imports in 1978.

The value of thesa imporss has risen rapidly in the las

(Taple 4). Oman began to addrsss these croblams in the

five vear plan (1976-1980), but sudgetad only 4.4 perce

al scvernment sgending during the period diresctlv to ag-

l-urs and fishariss. Acutal s g T

thrae veaxs of the plan was only 3

hudgetad £o agriculturs. The 1381
3 f total jovernment axpendi

= o
nizers of Agriculture and Fishing.
y g

Iy

=
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Table 4.,

Kkecorded lmports Classificed under S11C Sectrions

Valus In thoussnd Rials Omani

SITC Section 1970 N wr2 1973 1974 1975 1976 1977 1978
0 Food & live anlmals 3.000 ( 39.5) 4,998 ( 38.0) 5645 ( 30.2) 8.747 { 24.0) 15,033 { 11.1) 20,803 ( 10.1) 30,390 ( 12.1) | 26.116 ( 126) 42363 ( 128)
t Beveragos & lubacco 141 ( 19) 420 ( 30) 888 ( de) 814 { 20) 1,585 ( 1.2} 087 ( 1.2) 4827 { 1.9) 6322 ( 21) 11548 ( 35)
2 Crude matesials, Inedible,

excapl frels 16 ( 1.0) 203 ( 19) 203 ( 1.8) 182 { 1.9) 2,763 { 20) 5628 ( 2.1) 5044 ( 24) 6414 ( 21) 4833 ( 1.5)
3 Minorat luols, luliricants and

telatud malotials 40 { 4.5) 055 ( 09) VIO ( 49)| 1750 ( 4.3) $073 ( 37) | 10797 ( 41) § 17138 ( 6.6) | 2146y { 7.1) 27542 ( 8.4)
4 Animal & veyolablo oils & fats - . . 179 ( 0.4) 7040 ( 0.5) 869 ( 0.3) L1711 ( 0.5) 1972 ( 0.7) 3134 ( 10}
5 Chemicals 183 ( 24) 577 ( 42) T4V { 4.0) | 1837 ( 4.5) 5.01d { 37) 8,998 ( 3.4) 0304 ( A7) | 139 ( 37) 12618 ( 42r
6 Manufaciured goods 1813 (239)| 2233 (162)| 3.630 (1w4a)} 7068 ( 196) | 20587 ( 21.8) | 48518 ( 16.4) | 47732 ( 9.1) | s3.782 ( 178) 58449 ( 17.9)
7 Machinery & lransport oqulpmont | 1264 ( 188)] 3451 ( 25.0)| 5223 ( 279) | 12.612 ( 31.0) | 53.710 ( 996) | 05774 ( 36.2) | 102,083 ( 40.8) | 123563 ( 409) | 125933 ( 38.5)
8 Miscaellanavus manufacturod yoods| 450 ( 58) 697 ( 5.v) QU0 ( 53)| 2858 ( 7.0) 11,060 { 82) 18292 ( 069) | 22538 ( 9.0) | 29425 { 97) 31961 ( 98)
X Ariclos noul clasaitied 305 ( 40) Wo ( 1.4) 1S { 3.3) | 2.00 ¢ 52) | n.o87 ( 8.2) | 45545 ( 11.2) 8,348 ( 2.7) 9870 { 233) 7640 ( 23)

TOTAL 1.592 {100.0)| 13.784 (1000)] 168.713 {100.0) | 40,674 {100.0) (135578 (100.0) [284.213 (100.0) | 250,540 (100.0) | 302,064 (1000) 327221 (100.0)
NOTES 1 Pror to 1975, higutus (o (ocorded imports through Salalalh wfe N0l availabla, hence not included. For 1975, only lotal vaiue 13 availlable und 13 included under

Atluicloa pul clasaithod’

2 Lnpotl hgures sre calculaled on the pasia of c.uf

valuss, and ara classihod according 10 the Standaed Internabonal Yrade Classificauon (SITC).

3 hures n parunthiuses are percentagas of the tutal value ol unports
*Supurale ligures nut available, Included under seclion C.

Source:

Sultanate of Owan.

1979.




2.3.2

Zffects of Migration on Agriculture

The impact of migration is largely fa2lt in rural ar=zas, and
thus by the agricultural sector. Rural men oftean leave

their villages or tribal tarritorv to work ina neighboring

Arab statas or in Oman's urban areas or oil fields. 1In one
samplad population of 17,000, 74 percent of malas aged 14 to

40 years were absent from home. Only 12 percent of all males
over l5 vears of age had not been away at least nalf a year

as a wage earner. Even these statistics do not give a complete
picture, because very often the purpcse of labor migration

is to galn the skills or capital to enter a nigher status
non-agricultural occupation. Thus, even 1Z the migrant returns
home eventually, ne is usually no longer willing o be involved
in agricultural work.

Lack of labor has lad dirsct=lv to a contraction of cropped
acreage (3irks and Sinclair 1979). Winter wheat cultivation,
‘or example, is about one-Zourth as axtensive as .1t was

three decades ago. Lass obvious but serhaps more si nificant
is =he daclining care given %o dats zaln hussancrT, which is
beginning %o cause declining yislds. Anothser rasulz is <
deterioration of the sraditional irrigation svystam. The
falad (a;laj) system is dependent on man-mace underground
channels wnich tap aguifers in higher rainZall mountain

areas and transport the water to cultivable areas. . The system
rsaguires ccnstant maintanance to operacs. Migration of
Omanis abroad does affect ckher sectors ailso. The

Sultanate must imgorz over half of its modern sactor work
force. Most of the imported labor is unskilled and could
easily be filled by Omanis who are working zbroad.




3.0 Eavironmental Resources

3.1 Geology and Mineral Resourceas

3.1.1 GeologyE/

A UNESCO-FAC survey (UNZESCO-FAQ 1977) shows four broad geological
regions in Oman (Fig, 3).

Tigure 3. Geological Regions

©
1
1. Hadhramaut plateau .
M 2, Jiddat al-Harasis plain
WAl 3. Rub® al Khali desert

4, Oman Mountains

Source: Adaptad from UNESCO-FAO 1977.

Sources: Hawley. 1977.
Morton. 1959,
Tschocp. 1367,
UNESCO-£A0. 1977,
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iree Of these broad ragions are considered sudbregions of
1e Arabian Shield and Median Zone. The dadhramaut »lateau
Region 1, Fig. 3) is sicuatad orimarily in the PDRY, with
nly a small portion intruding into Dhufar. The plateau
snsiscs mainlvy of tertiary rocks, including calcaraous
nale, limestone, and massive gypsum with chert and mazly

ands interbedded with limestone.

ne Jiddat al-Harasis oplair (Region 2, FTig. 3) is Zound in
hufar and central Oman. This flat gravel plain is dotted
ith low eroded ridges and scree nills. In the eastarn

art gravel overlies chalk and marl, which are in turan
nderlain by Cretaceous limestone. In ~he southwest and
orth the underlying rock is fine-grained hard lLimestone.
obile sand dunes can also be Zound in a number of areas in
he Jiddat al-Harasis.,

bye ubTal-Xhali desert (Region 3, Fig. 3) covers auch of
he interior of +the Sultanate. In this vasct was=zz2land. s
ravel plains and sand desercts, the sand is mainly aeclian
fean ocours in very high, long ridges, whiczh may Dbe up
o 130 m high and over 40 km long. Tae Waniba Sands, which
sach the coast are considerad an extansion of this desert

‘egion.
“We Cman mountains (Pegion 4, Fig. 3) are strucTurally zZars
£ the Zagros chain Zocund in Iran. They consist of an

2
nticline of Cretaceous rzcks with a Pracambrian core.
he main rocks are chert, limestone, gabbro, dioxrice, and
leveral other ulirabasic rocks.
Jue =5 ratarast in oil, she stratigraphy of rnortiern Cman
s known in some detail. A sSasement of igneous rocks nas
o+t vet been found in zthe norziern gpart 27 +<he 3ultanats.
't seems to be raprasencadé only in a small area of Thufar
‘near Murbat) and neaxzbv on zhe Xuria Muria islands. Paleozoic
ind pre-Cambrian to Middla Cambrian sadimentary Zormations
ire Sound in the Haushi Hugf arsa and near Jazal Akhdar
ind Sain Hata: in the Cman mountains (Figs. &4, 3, 35).
e base formations ars charac+terized by aands; nes,
irgillaceous siltstones =2 5il=7y shalss, and zherzy Jolcmites
in the Haushi Hugs ar=za. In tne Oman mounsaias the
somposition is of conglcmeratzic cla ics ~ontaininq basemen
rocks, followed bv shallow marine :avcstones and thin tidal-
flat limestones and sandstones. Over.ying formacions include
-iastizs and Jolomizized =idal Zlaz limestcnes in the
a. In zhe ﬂou*cains =he successicn oi
es=ane Hands 1s rageatad.

2s <an

Lad al;al s—romatoliz

ut



Figuzre 4. Major Tactcocnieil Zlaments
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Figure 5. S
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Permo-Triassic and Jurassic to Cencmian formatiors are
generally found in areas surrounding the pre-Cambrian
formations, wi<h additional outcrops in the Musancam

Peninsula.

Conglomerates, red sandstones, various limestones,

and argillaceous silistone predominate in the Haushi Hugf
arsa through cothl saguences, Colomites ars most cormon in

the Permo-Triassic
limestone ssguences zhen pradominate in the Jurassi

Ce

3asement block movements

Jarious
[elo]

Sormations of the mountains,
nomanian.

followad the Zerosicion oI the

oraceeding sacuences, which rssulted in saveral separate
saguencaes. Most of <he Oman mountains ars made up oI aither

jawasina group decosics

s» Sama'il Cphiolizas. The Hawasina
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Figure 7. Structural Cross-Sections of Oman Foreland
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Figurs 8. Structural Cross-Sections of Cman Mountains
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3.1.2

group consists of calcareous shales, limestone conglomerates,
cherty limestones and shales, and radiolarites. Sama‘'il
Oohiolites are ultrabasic extrusions, and form one of the
largest almost continuous outcrops of ophiolites in the
Middle East. Contacts with other rocks are seldom seen,
feeder pipes or fissures have not yet been found, and thus
little is known about the subsurface form and thickness of
the various bodies of ophiolites. 3Small arsas of Tertiary
sequence are scattered along the fringes of the mountains
and Haushi Hugf area. A large continuous area is found in
Dhufar. Structura. cross sections for a number of areas
ars shown in Figures 7 and 8.

Petroleum Resourcesé/

3y world standards, Cman's petroleum production is not
pmarticularly large. The Sultanate pumped 14,200 thousand
tons in 1980 compared to 495,000 thousand tons Zor Saudi
Arabia or 30,000 thousand tons Zor Egypt (Petrolaum
Zconomist Jan. 1931). ‘ewvertheless, cil is the mcst sig-
nificant sector in the Cmani economy in tarms of contrifution
to the GDP. Just over 50 percent of the GDP was from cil
(Table 2, section 2.3) and 95 percent of export =sarnings
came from oil, (Table 3, section 2.3). Aalthough the first
concession was granted in 1937, =xploration was interruptad
by the Second Worlé War, and did rot resume until 1948.
Only in 1964 was the announcement Zinally mads that oil

did exist in Oman in gquantities sufficient Zor production.
Production and exgort began in 1967. Since then croduction
nas Zfluctuated somewha: and peaked in 1975 at 133.3 million
barrels (Table 5). Japan is the major purchaser o Cmani
oil (Table 3).

)
Sources:

Turopa Publications. 1980.

Middle East Annual Review, 1980.

Middle Zast Economic Digest. Special Report. 1378.

Petroleum Zconcmisc. Jan, 198l.

Quarterly EZconomic Review of 3anrain, Zatar, Cman,
the Yamens. Annual Supplement. 1280,

Who's Who in the Arab World. 1978-1379.

world 3ank. 1973,
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Table $. Production of Crude Oil, Exporws and Explorawion Astavitias

DISTARIBUTION
1967 1969 1972 1973 1974 1975 1976 __ 1977 __ 1978 _ 1979° 19e0>€

Cumulative Numoer of Wells

Nore?roducing (a) 50.0 80.0 134.0 174.3 207.0 194,09 220.0 240.2 2939

?rodueing .0 58.0 109,00 143.0 150.0 3.0 226.0 245.3  153.0
Production

(Thousand 3BL.,Day) 57.9 328.0 282.0 291.0 290.0 .0 168.0 340.2 11409

(Million 3BL/Year) 20.9 119.7 102.8 107.0 10S8.3 l2¢.56 133.7 1241 1i4.7 107.7 S1.0
(Expor=s (Millicn 3BL/Year) 20.9 119.2 103.2 106.3 105,38 124.3 134.3 122.0 115.3 107.5 49.]

a. MNon-producing vells includa iry holes, vatsr injeczion and vells
produc:ble but not produciag. (Ia 1973, oue of 174 non-producing
vells, six vera producibla.

b, Source: Juartarly Sconomic Raview of 3anrain, Qatar, Sman, the Yemens.
Aapual Suppledenc. 1980.

s, Janm=June

source: «9rid danx, 1379,

“able 6., Dirsction of 0il Expores (in percsntages}

DISTRIBMUTION

1974 1975 1976 1977 1978 1979°  :9sg*®
lapan 35,4 37.5  43.3  5l.4 0 5T.3 0 53,3 49.L
Unitad States 2.3 s.3  15.3  15.4  i5.3 13,2 2.
Car:bbaean Ialands 3.7 L0.7 7.5 3.2 5.3 {c} {c}
Necheriands 1.3 0.5 4.5 3.1 5.3 2.0 6.2
rrance 12.0 6.3 5.4 3.3 1.3 2.5 2.2
Narvay 3.3 1.2 3.4 3.1 5.5 4.2 5.3
Swedan 3.2 2.3 3.3 3.4 3.3 {e) 3
Canada 1.7 3.8 6.3 3.3 3.3 (e {e)
Unized Xingdom 5.4 6.5 1.3 1.1 2.7 5.6 1.2
dther 20.9 7.3 4.7 3.8 5.2 5.0 .2
Toral 100.9 106.9 120.0 100.2 190.3 100,3 190.3

a. Source: Quartarly Zooromic Rmview 2f Jacar, 3ahrain, Oman,
=ne Yenens, Annual Supplemenc. 1940,

b, January-June

¢. 2ot distinquished separataly in source

source: #Worid 3ank. 1979,
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FTigure 9,

Most of the currently producing fields are in the desert
the northern part of the Sultanate. The group of fields
round Fahué (Fig. 3) are the largest producers. Yibeal,
and Natih began production in 1967, and are connected by
pipeline to Mina al-Fahal, near Matrah on the coast.
Huwaisan came into production in 1971, the field around
Ghaba in 1975, and Lekhwair in 1976. A number of spur
pipelines connect these fields also with Mina al-Fahal,
A pipeline was under construction in 1980 to connect the
Dhufar fia2lds to the main pipeline network in the zorth,
and these fiaelds are expec%ed to begin production in
1981. Total recoverabls reserves from all of these
fields are estimated at 2.4 billion barrels, but it is
likely that future exploration will discover additional
£ields.

Major Oil and Natural Gas Fields

SITIES - ® 3l-yuwaisan
31l Flolds 9=

2 <h Norzh
Gas Tlalds O Saih Sihayla @ <hana

3aih Aawvle o Zarn Alam
Habur

Source:

Adaptad Zrom Petroconsultants LTD. 1377,

1.
N

[s]
th

Fanud,



3.1.3

Natural gas reserves are estimated at up to 5,000 billion
cubic feet. The major fields are in the area of Fahud

and Yibal. A pipeline to the coast near Musgat {(Ghubra)
was completed in 1973, and several liquidification plants
were aither recently completed or are nearing completion
in 1981. Production was accut &0 million cubic fszet per
day in 1979, but a daily yi iald of 140 million cubic feet is
axpected.

) ) 7
Otner Mlnerals—/

Oman has often exportad mineral resources throughout its
nistory, which rsaches back at least four millennia.

Copper has always been the major mineral mined, but

silver and coal wers also known (Nyrop et al. 1277,

Tosi 1975, Goettler et al. 1975). Although oil has become
the dominant factor ia the =conomy today, Cman is beginning
v discover ard zediscover a number of other minerals. A
great varisty have been Sound, but it i1s not vet clear
whether many of them ars in guantities which are
sconcmically exploitabla. Mining operations arx2 planned
for several, and copper and asbestos production are
axpected to begin scon. Copper is found in several areas
about 40 km inland from 3Sohar. Reserves are estimated at
up %c 20 million tons ave:acwng 2.1 percent copper. Mining
overations are currently deginning to exploit three of

the deposits, and ths covernment expects ko srocuce

3,000 tons per day. A Slotation mill and smelsar is

being built at Sonar which will oroduce 20,000 tons of

pura copper per year.,

asbestos has also seen found in the northwest mountains,
and is considerad to 2e prasent in commercially axploitable
zuancities. An asbestos cement plant and asbestos 2ipe
factory nave been built it Rusavl, but it is not clzar
whether =hesa are using Cmani asbestos. <Chromites nas
ween found on the coastal side of Jabal Akhdar, coal
deposizs are being investigated south of Sur, and
manganese is present at Ras al-Hadd. QCther minerais
which have been rapor=sd include iron ore, l=ad, ziac,
nickel, silver, golé, choschate., Materials such as
limestone ané marbla ara a2lso praseat in suiZiciant

1v

ica+tions. 1980.

t Annual Revisw. 1380.

ast Sconomic Diges=z. Special Report. 1373,

T al., 1377,
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guantities to support the Cmani construction industry. Table
7 summarizes the reserves of minerals for those which have
been investigated in any detail.

Table 7. Mineral Reserves

Resarves Projected Production
Mineral (million tons) Source (thousand tons/year) Source
Coopper 20 5,6 20 1,4
12 1,2,4

Asbestos 8-10 6
Chromite 5-10 6

2 1
Coal 10 8
Cement 220 3
Salt 8 3
Marble 10 4

n

ources: L. curopa Publications., 1980.
2. Middle East Annual Review. 1980,
3. Middle East Economic Digest. 2 May 1980.
4. Quarterly Economic Reviaw of 3anrain, Qatar,
Cman, the Yemens. Annual Supplement. 1980.

8. U.3. Jept. of the Interior. 3uxeau of Mines. 1976.
6. U.S. Dect. of =he Interior, 3ursau of Mines. 1979.

3.1.4 Minerals ?oli.cyg-

The Sul-anate is commiitzed to a policy of Omani control
over *he acoromy, iLncluding mineral rasources. Toreign
investment is encouraged, but all Zorsign venturss must
nave at least 35 pexcent Cmani participation. In the
petrolaum industry in particular, rqis policy translates
into stats participation. Petzolsaum Develocment Cman (PCO)
is currsntly che only company producing in Oman. PtO is

3 sy .

Sources: =Zuropa Publications. 1980.
Middle Tast Zcoromic Ciges=. Scecial Report. 13978,
J.5. Dept. of the Interior. 3urzau cf Mines. 1972,
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80 percent state owned, 34 percent Shell, 4 percent
Compagne Francaise des Petroles, and 2 percent Partex.
Prospecting is currently being carried out by a number of
other consortiums, in which Cman nas 80 percent ownership.
Oman is not a member of OPEC or QAPEC, but it coordinates
pricing golicy and reguirss of foreign investors benefits
equal to those received by OPEC members.

The copper mining venture is 735 percent state owned, with
the rast divided between Marshal Oman Exploration (Houston)
and Prospection Cman (Toronto). The states owns 60 percent
of the Oman Cement Co., in partnership wich Xuwait.
Revenue from mineral resources (only petroleum to date)
are used to finance Cmani development. Nearly 95 percent
of the budget comes Irom oil income, and 15 percent of all
oil revenue is set aside in a special reserve fund. Non-
oil mineral develorment 15 cenerally considerad to be one
of the country's priorities. Therefore, Oman is investing
a great deal in infrastructura develozmant in order

to make its mineral deposits more accessable.

E)
Water Resources—/

Raiafall in Oman is zuite scanty, and only in local regions of
Dhufar does the yearly average axceed 250 mm (Section 2.1).
Thers is not snough rainfall :o support cultivation, and
agricul:tura averywhere depends upon irrigacion. A numder of
irrigation technigues have been develored in Oman, utilizing
poth the occasional surface watar and ground water.

3.2.1 Surface Wacaer

In addition to scarcity of rain, nigh evapotranspiration
works acainst the accumulation of surface water in Cman.
These high rates lesad %o an unfavorabls watsr balance.
Figqures ars not availabls for Cman, >ut conditions ia low
elavatiéns ara gquite similar to +those:in tha, UAE, where pan
svaporation rates have been astimatad (Tabls 3). TFor
mountainous areas in the Sultanate, the rats of potential
evapotranspiration crobably drops about 700 mm gex 1CO o
incrsase in alevation.

ources: Gischler. 1979.

Nyrsp =t al, 1%77.

Sultanaze of Cman. 1980a.

U.5. Armvy Corps of Zngineers. 1979.
Wilkiasen., 1377.
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Table 8. Estimated Pan EZvaporation Rates in Northern U.A.E.
Estimated
Annual Mean Wind
Station Evaporation Movement Remarks on
(in mm) (km/day) station
Sharja 3414 154 Gulf coast h
Digdaga 3029 63 12 km inland but
lies in the line
of a sand-dune western
belt which . bajada
protects it from zone
dominant NW wind
Falaj al-Mu‘alla 3705 87 38 km inland
Milayha 4202 104 53 km inland
Kalba 3241 100 Gulf of Oman coast “
Source: Wilkinson. 1977.

Under these conditions, it i5 not surprising that no lakes
or perennial surface flowing streams axist in Oman.
Surface flows ‘eccur onlv after the short intense rairs,
and since most storms are unpredictable and local in
nature, only a faw of the wadis may nave surace water

at any one time. 3ecause the mountainous regions are
characterized by bold relisf and scarcity of soil and
vegetation, ruroii into the wadi nerwork aftar such storms
is quite rapid.

The average annual runoff available in most major wadi
basins in Oman is astimatsd to be about 85 million cubic
meters cer wadi (Table 9). Except in scme of %he

terraced arsas most of this watar normally runs off rapidly
into the wadis befora being captured Zor agricultural use.
Sizable procortions may also be lost %o the sea, or o the
inland sackhas (salt deserts) such as the Urm as-3amin

or 3arr Hikman (Fig. 10). » is astimatedé =hat just

along the coast from Musgat to Xhaburah some 95 to 132
million =ubic meters of surfacs runoii is lost to the

sea annually (Sultanate of Cman 128G, U.S. Army Corss

of Tngineers 1279). In a corxsstonding region on the
inland sides of the mountains, scme 55 million cubic

meters is =houghz to ce lost 0 the dasart annually.
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PTable Y. Estimates of Water Flow Characteristics for Major Wadis

Average Annual Maximum 50 Year Surface
wadi Dr?igagﬁ)Area (ngofg Posj;?}:ez:ood (i jzzc) R??ggf &osses
(major tributaries)

Ma awil (Sabt) (Mistal) 1050 85 1600 970 7
rar'a (Sahtan) 1566 77 1750 1050 13.9
bani Kharus 1025 82 1600 960 27.7
baygah (Tayyin) 1836 20 1900 1100 -
bani Ghafir 878 82 1300 800 21.2
Jizzi 936 84 1350 820 50.2
Dhank (latah) 1310 29 2400 1450 0
Hilm 403 85 880 520 -
Mutaydin 790 90 1250 740 14.2
Bahlah (Ghul) 1046 85 1425 880 17.3
Sama‘'il 1800 1100 5.5-20

Source: U.S. Army Corps of Engincers. 1979,



Figurs 10. Main Drainage System
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3.2.2

While surface Zlow from runoif may be intarmittent, many
wadis do have a perennial subsurface flow. A few wadis may
also tap the underlying aguifers., Ia these casas, the wadi
may have water at the surface in those areas where a rock
bar forms a constriction in the wadi. Normally, such surface
flow is nighly locaiized, but wadi Sama'il is one notable
case where surface water can usually be found in parts of
the lower rsaches throughout the ysar, The average annual
daily surface flow of Sama'il in the late 1960s and early
1970s was 45,000 cubic m. However, it varieé from 2,000
cubic m ia 1970 to 104,000 cubic m ia 1968. During

drought years, surface flow may cease altogether during

the summer. For example, ia July 1971 the watar Ilow
receded to 2 m below the surface gravels.

Ground Water

A substantial amount of ground water is found under the
surface of the wadis. Tha typical wadi channels in che
mountains are steep and nparrow in limestone areas, and
nroaden into small dasins ia.areas of solter sediments
The £ill of gravels and silcs may vary Izom a few €9
several &=ens of meters in depth, and water is usually
found in this f'll. Many oraliminarwy water survevys
have ceen carriad out in Cman (sSee the water section of
Appendix X) tnat have arrived a% conflicting =stimaces
on the amount of subsurface watar 2vailable in the
wadis. 2ough Zigures for wadis MNizwa and Hallain may
be on the order of 5 and 10 million cubic metars
respectively.

=
£

Runoff is rapié and infiltration rates are low in the
mountain areas, 30 that thera is littls undarground

storage 2axcept in the wadi ~hann is The alluvial and
pledmont plains are areas with much greatar storage
potential. These regions consist of coarse gravels o a
depth of akcout 100 m, overlving claysv cemented conglcmeratas.
Hign infil:ration potential and high +transmissivity are
characteristic features. Once the wacdl breaks out of the
rocky areas into the plain, watar ia =he surface gravels
rapidlv sinks into the deep piedmont. In wadl Sama'il,
whers =he channel starss <o Zan out in zhe alluvial zone,
#he wazar lawvel is about 43 = belcw the suriacs, and only
apout 20 m above sea lavel. Tae surfac= 0% the land sloces
more rapidly than does the piezometric surface, 50 fhat

near the ccst hand cdug wells may <ap the watar zabie

(Fig. L1).
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Figure 11, Hydrology of the Batina Coast
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Inland of =he mountains the nydrology is even lass well
known. In the bajada zone the agquifers are still sami-
confined by the rocky foothills. The aguicludes are
Zormed by marl and lie about 30 m below the surface in
the UAE, but thev have not been investigated in the
Sultanate. 3evond the bajada is the desert Icreland
(see Tig. 13,S5ec. 3.2.4).

.

the distribution of sanéd. The sandy arsas have to
charactariscics of rapid infilecration, low capillary rise,
rapid fall ofZ of avapcration ratas Zelow the surZface, and
high reservoir gotential. Water does rot drain into
depressions %o Zorm hard-can or sabkha, but accumulates

in a sartura=ad zone at the dase of the dune. Outside of
local dune areas, Tost ground watar is brackish or saline.

In “his zone, the occurrence of ZIrash water is ralaced to
=)

1—

The total amount o7 watar a2ntering all these shallew

aguifars in northern Cman may 22 on the order of 6 to 7

Hillion cubic me=ars zer vear., Ia ochufar, perhaps 12
million cubic mecars may r-echarse on the Chufar plain vearly.

o]
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rimated a2xploitable groundwater resources are about

B
630 million :cubic meters per annum.

S
3

Yery little is known about deep aquil=x in Cman. One
does exist in southwest Cman, which lies in a Tartiary
formation and appears to be racharged from the Dhufar
mountains. 3y the time this water reaches the inland
desert arsas, it is highly sulphurous. In tae mountain
areas of northerr Cman, only the limestone exposures
provide much oprortunity for recharge of deep aguil.rs,

A faw springs tap this water at the base of the mountains
wheras it is still fresh, but generally it becomes rapidly
salinized once out of zhe nmountains.

Water Quality

Watar guality data is not available beyond some general
observations and a faw kasts. In the bajada c=one section
of wadi Sama'il, watsr at about 45 m below the surface has
acoroximately 300 prm zotal dissolved solids (TDS). However,
other studies suggest that in many cases, water 1s ragidly
saiinized once it enters this zone. Near the coasc, the
Zrashwacer wedge (Tig. ll) becomes thinner, and water
quality rapidly detariorates., The Iresh-water tapblsz on
the coast is stxonglv dependent upon tiZal cvclas and
seasonal variations in wadi discharge.

Water tested in the inland bajada zone had an 2lactro-
conductiviey vaiue oF 1,800 micromhos (very zoughly
1260 pem T.D.S.) in one case, but in general it ecomes
nighly salinized in this zone. Elactroconduc=iviiy values
may increase to 6,000 micromhos withia the first 10 to
20 xm from the mounzains., Cnce into the desert zone,
ground-water usually tecomes even mcre saline, and
fresh wacer i3 rfouad onlv locally in sandy aresas. In
the sabkha ars=as, such as the Umm as-Samim and 3arr
Yikman, &the water tabla is a metar or lass below %tha
surface. Z=vaporation is constant, lsaving behind salts,
so that salinity may range Zrom 70,0C0 to 356,000 ppm
(seawater is acout 33,000 zcm).



3.2.4

10/
Water Usa and Management

Essentially all cultivation in Oman depends upon irrigation
from groundwater supplies, as does the domestic water supply.
There are three traditional methods of tapping groundwater.
Wells ars used throuchout the country, but they are particu-
larly common in the Bacinan coastal clain. In the 3atinah
and most interior areas, wells arz hand dug. 2Animal power

is used to draw well water by means of a hoist and bucket.

The water is dumged into a basin and chen channellad to the
gardens or fields. Aan average single hoist well may produce
about 34,000 lizers in a good 3dav, or about enough to irrigate
one hec+tars, A double hoist may produce 30 zercent mors wacer,
In local areas well watser may be 2and drawn. 3atinah coast
wells are used Ior both irrigaticn and Zomestic water, but
most interior wells arrs used only for domestic water.

The second maior means =f obtaining watar is <he ghavl falaj.
K . i , - . -h—-.—.—-
falaj (plural: z227=2°) is an Omani zarm Icr h2 complLate

irrigation syszem, and may =e zzzlisd s zny yse of
svs=am. Ghavl rafars <o the cerznnial Zlsw in the surface

N _—— ., R . L. s
gravels of a wadi. Chavl aflaj divert this flow kv means

- —————'—‘
of a low bund or throuch a short collaczor zallery. Where
solls ara suitable, zhe wazzr i3 diverted Zirsctly to neardy
gardens or fields. Ctherwisa, channels are Suilt or cut
into the rock sides of the wadi, and convey the watar bv
gravity flow to terraced or cl 2as farther away (fig. 12)

-- ———-‘
vial fans to tap

<ion is dug using
lad =he mother well

T™e most distinctive irrigacion systam
These ars nhorizontal tunnels dug int
the water tabls (Fig. L13). The tunnel
mining =achniguas. A verzizal shalz ca
is sunk first 2o verify the axistencsa ¢ u
A hnorizontal sha“= is %“hen axcavatad wizh a g
netween 1/500 =o 1/2,300. Acddicional wvartica
sarve for ventillation, removal of the s
for later repair and maintenance. Lower rsaches 9
ara

5 =he ¢anaz Zalas,
.
}

ganat may be excavatad from the surlace and cover
whila che = =0 the wvillaga is usuully

inal channel lsading
on <he sufaces (Tiz. 14).

3irks and Lectts. 1376,

Hawlav, 1l377.

Nyrop et al. 1977,

shl:;na:e 5f Cman. L3792,

3ulzanats of Zman. lL335Ca.

U.3. Armv Corps of Zngineers. LS
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Twe watar yield of ganat aflaj varies greatly. In central
Oman the better ganats may nave a derendable base flow on

the order of 50=-80 liters per seccnd. 1In the bajada areas
base flows may be around 4C l/sec. However, the average

for all working canat aflaj is probably 15 to 20 l/sec.
(Wilkinson 1977). One liter per second of base flow will
support roughly one nectare of date palms, or about 200 palms.

In the past decade, Omani agriculturs has been declining
(c£ Sections 2.3.1, 2.3.2, 4.3 ), and partial blame for
this decline can be traced directly :o the deterioration
of the traditional aflaj system (Wilkinson 1877, Scholz
1977k, 3irks 1977). One local cause Zor the drying up
of the coastward canat aflaj is that the water table is
being lowerad by overpumping in mcdern 3atinan wells
(Wilkinson 1277). The physical deterioration of aflaj
is a more widespread cause, made worse bv massive labor
migration out of rural areas. Maintanance on such svstems -
is labor intensive and must by carried out constantly
(3irks and 3inclair 1979).

In the last decade, pumped wells have begun to supplement
or sven rsoplace traditional methods of cbtaining water.
Table 10 shows <he rapid increass in the number oI pumps
distributed by tha government. ?2umps are helping to
alleviate labor shortages on <he traditional irrication
system. However, pumps ars ushering in a wihole new sec

of potentially more serious prcblems. Widespread use of
oumps in the intesrior is breaking down zhe sense of community
which comes Zrom shared concerns Zox zhe irrigation systam
(cf. Sections 3.3.1, 4.3). . In manv areas, overpumping
is rapidlv lowering the water takla, causing Zanat aZlaj
o drv up. Overpumping in the coastal arsas also causes
some salt water intrusion. Cverwataring is more likely
wisn sump use, and has led to salinizaticn of agricultural
soils in some areas, especially near cthe coast whers
groundwater nas higher salt ccacanc.

Estimatas of total watar use vary widfelv. Gischler (1278)
-gives =otal annual water use Zor irrigacion as 420 million
cubic m. However, the U.S. Armyv 3arss of Zngineers (1979)
sstimates annual use for irrigacion in the northern regicn

(which accounts for 98% or all srcolané) as only 133 miliion
cubiz meters. Gischler (1976) estimatss total domestic use
to be 10 million cubic meters.
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Table 10. Quantity and Value of 2umps distributed to

1975 1976 1977 1978
Oepartment of

Agneulture Region Vaiue in Valye in R O. Velue n

Ne. Ro. | M Ro. | N | vawein| M R O.

North Satinah a2 16500 3 19200 4 32000

South Satinan ’ 0 15000 4 20200 30 30000

Oman intenar 4 2000 3B 17944 137 43000
1

Ohanirah 15 7500 19 3504 a 10500

Shargrys P 10500 24 11971 80 30000

Janubdrya 23 14000 108 11110 4a 13380

Musganaam -— - — -— 5 4825

Caoitat arsa -— - —_ — 3 11050

Co-operatrves M 17000 1 500 52 6000
1

Totat 43 37500 165 12500 268 30429 [V ] 225555

Source: 3ul=anate of Oman. 1979.

IZ the

=
>
el

iguras Zor che capital area (arosund Musgat-Matrah)

£
and Salalan are anv indication, watar consumptisn san be
expectad to incrsase enormously ais mcdern tachnology makes
water more sasilv available., Consumpticn incraased from

ahout 0.3 million cubic meters in 1271 to abecut 3.

miilicn subic metars in 1973 for the capital arsa {Tabla 1ll).

~
wWhile thaese ars urban arsas, wata2r use nas incresased very
al e

e
much mors rapidly than zepulation or industri srowth.
Per capita consumption Ls incresasing simply secausa oI
sasiar access to wawar, Just as overwatering oL Ircos

may occur wish mors conveniant medern pumes.



Taple 1ll.

Water Statistics from the Capital Area and Salalah

[7 water 97s 1978 | 1977 1978
. 70 | 19N 1972 1973 1974 1
S item unit Oepaniment 19 :
I
. ) | 139,35 | 429.8( 10020 | 126583
Quanuty of weter | Million Gailons | Capital Area 1407 | 330 | 17 n88 | 00
% proauces
j Walls (a0l | (88.01 | 1700y | (2188 (301.0)| (3s8.9) | (420.8)) (31&NY| 1 ALT)
| .
| — -— - . 1027.8
f Oesaination (==} | (=) (=} (=t (= = (=1 (683.3}) (1027.8)
\ Sataian - - 18.4%°) 1114 2448 - o] 4399 T4
[
‘ . . 4| 3928 1213
! Quantity of water | Milion Gallons | Capital Ares 3.0°( 83.0| 143 184.4| 2483 28688 | 3588
l consumed
. .- .- | «anel ared
‘ Salaian . - . . |
i I
i | !
- 5 7078 1801
I Watar connections| Numaer st Me Caostal Ares 83 | 1557 s Jar? «“a7 3020 | 5832
l end of year
Saiaish - - s 158 0 . " ” -
1
i | L
* Mgy ~ Cecemoer 1970
** Aoty —= Decemosr 1971
Socurce: Sultanate of Oman. 1979,
1/
3.2.3 Water Law
. ; - v . . . . C .
The pasic law of the Sultanate is the Snhari 2, or Islamic
law. This may be modified by twadit onal oractices or
occasionally by 3ultanic cecree, Shari~a law i3 of the
Inhadhd interpretation &=Zhrcuchout most oI Cman, but in
Shufar che Snhafi i Sunni school pradominacas. VYMormally
diffarances in intarcretation ars in decails rather zhan
basic concepts.
According to %he basic principles of Islamic law, water
carrias rizhts ccomparabla to land, =sgecially i develored
and used for irrizaticn. Watar richts may be cwned crivately,
sublicly, or v relizicus inscicutions (wagZ) and z2r2 normally
considarad to belong <o he an (s) wno Zevaloped the watzar
rasource, OJwnership of watsr rights may se transisrrad
separately Irom cwnershic of l nd or wells and allad,
1St Caponera. 1373
e v J 41
Wwlilkinson. 1277,




Certain priorities may take pracedence over ownership rights.
Drinking water has the highest priority, and water is free

eo all for this purpose, even if the well or falaj is
privataly owrned. After this priority, private rights come
into effect, and the owner has 2xclusive rights to the

water for irrigation. Transfar of water rights is subject

ro community approval, particularly in the case of aillaj,
which have many shareholders. Transfer is normally approved
if it will not cause éisruption in rthe communicy's watsar
distridbution system.

Customary law provides for the maintenance of water works and
tne protection of water resources. Maintenance <Osts are
covered by a tax on shareholders, which may be in monevy or
xind, or in contribution of water sharss. In cases where

one or a few individuals own 2 Zalaj, water prices may
fluctuate to cover costs, Protected areas may in customary
law be established around wells and aflaj to prevent ground-
water depletion or water zolution. Several Sultanic decrees
nave fortified customarv law in these raspects. Appendix VIII
includes lagislation concerning water, and Appendix IX

lists governmental and other institutions concerned with
water,

3.3 Soils and Agriculcural Land Use

3.3.1

30ils

Thers have been no svstamatic soil survevys in Cman (Sultanate
of Cman 1980). The following general observations ares

sased on an FAO ~ UNESCO soil survey of South Asia

(UNESCO - FAO 1377), in which a number oI broad soil
categoriss are distinguished in che Sulcanats (Tabd

Fig. 13).

(7
y—
(18]
[\1]
3
n.

ishosol Yarmosol Association ( I - Y - bc). The soils of
“he Oman mountains ars composad of lithosols intarmixed
with various yermosols. The lithosols tand %0 be in

st2ep rockv ar=as, on mountains or rock outcrops. Thev

re usually shallecw, stony, and very grone to water or wind
erosion. These characteristics normally make lithoscls
unsuitanle for cultivation. The yermosols of the
association occur on zenerlains and alluvial terraces.

Like the lithosols, they ars usually shallcw, s 4
srcne <o arcsien, and not particularly suitable Iox
agriculitura, 3oth of these s0ils mav de zulzivracad in

mall local areas whara zatches of deep s0ll have accumulatad,

5
ai=nar naturallv or throcugh =arracing.
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Other Yeormosol Associations. Various yermosols pradominate
throughout most of the ramaining gortions of the Sultanate.
Haplic vermosols (Yh22-lab) are the dominant type in the
3atinah and on the =2ast coast as far south as Masirah
Island. Cambic arsnosols and calcic vermosols are also
significantly represented in these ragions, and several
other soils may be found in small amounts,

Calcic Yarmosols are found throughout Oman south of the
northern mountains. The UNESCO -~ FAOQ soil map distinguishes
thres subcategoriss, hased on the other s0ils associated
With the Calcic Ye mosols. Lithosols and Luvic Ya2rmosols
are the major associatas in the most widespread region of
central Oman (Y¥%2S5-1/2a). In westcentral Cman Cambic
Arenosols are the major associats (Yk26-lab). Ia an
axtensive ragion just south of the northern mountains the
major associates are Calcaric Regosols. (Yk28-la). Pockets
of this classification may also be Zound in the Haushi

Hugf arsa and interior Dhufar

A Gypsic Yermosol (YylQ=-2ab) area extends in%o scuthern
Dhufar Zzom %he central Hadhramaut, whers this classifica-
tion predominatas.,  The major associated soils ara Lithosols
and Caicic yermosols. Aall of zhese yermosol arsas, as

in the mountains, ara characterized by shallow, rocky

soils. Thev are suitable Zor agriculture only in local
areas where soil of sufficienc depth has accumulaced.

Calcaric Regosols (Rec30-iab, Re3l-i/2ab) arz2 Zound in
pockets in the west central gfortions of the Sultanate,
These are axtensions of the Rub al-xhalli, of which thevy
form one of the major scil types. Calcaric Regosols are
generally shallow and sandy, and in these ragions dunes
may be common,

l2 sand dunes sradominace along tha nor<hern dorder with
U.A.E. and on the east coast in the Waniba sands r

Glevic Solonchaks (Zg 3-2/3a) are the salina soils oI the Umm

as-Samim and the sabkha area on =he zoast near Masiran Island.

Aprendix IV presents soil grofiles of Zour of +<he Zominant
soil zwvzes (Re, th, Yk, Zv) found in Cman. Hcwevar, the
samples were not taken Irom Oman, and should he viewed as
general guidelines ornly.
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Tanla 12. Dominant Soil Tvses and Associated Soils
dag Sywkol Associazed Inclusions >hase ADDIOX. Area
(dominant 3oil) Soils (>20% ) (<20% ) in Cman (1000 na)
- [=Y-DC Stony 3,225
Rec30-1l2ab Qec, Ytk A Snifting 84
Sand
Re3l-1/22b 2 " 77
Yh22~-lab Qe 7k rRe,Jc, 2 486
¥k25~1/2a I,Yl Jec,2 Lithic/ 3,8
stony
Yk26~-Lladb 2c Peczo-~ 2,397
Calcic
vx28-la Re i stony 3,462
7710-2ab I,7% Petzo- 786
svoslic
2g53=-2/2a As) 290
No=2: Ia zhe example ac3il-l/2ab, 2Ac rafars =8 scil Tyge Caigarics segosols.
™e aumper Lzmediacaly Zgllowing zhe soil <ype (31) is an arbitzazy
=lassificazicn Ior rapulacion susTcesas 2 =he UMESCO - TAC map. el
allows ona o lLcok up associacad soils. Jumbers Zollowing e ayehen
(L/2) ars z=axstural slass (zcaxs2 0 qadivm) . Small lassars 2= he
and (ab) rafar %o slope class.
INTTROATTATICONS 27 373CL5
. Tagoural Sloca
EQ’_J. T-rea2s ~ sz ~1ag=a
I. Lithosols
Sc. calcaric Tlaviscls 1. ccarse a. lavel =3 Fanzly undulazing
cc. Cambic Arsncsols 2, medionm 5. =woiling =2 nilly
’c. Calcaric Ragosols 3. ZIine z. 3sIxongly 4:isgac=ad o mountainous
Z. 7armosols
Ta. dapliz Yarmesols
Tk, Calciz Zarmesols
7. Luvic Yermoscols
7. Gypsic Yarmesols
z. Salcnchaks
Z3. Glevic Sclonchaxs
2o0. Cr=hic Solsnchaxs
Icurce: oNZSCC - Tao. L2377,
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3.3.2 Agriculture
The crogortion of Oman's surface area which is currently
under cultivation is asstimated to be a minuse 1.3 percent
of the total (Sultanate o Oman 1980). Approximatal
40 percent of this 37, 000 ha is locatad in the 3atinah, and
another 4.5 percent is on the 2astard zoast (Table 13).
Soils in these areas are Haplic Yermosols of the
NESCO - FAO classification (Fig. 15). Dhufar accounts
Zfor lass than 2 percant of the cultivated ar=a. The
ramaining 54 percent of rhe cultivatad arsa is scatcared
_n:ougnout the northern mountains and inlané foothills
ragions, wherse Lishosol-Yarmosol associations and Calcic
Y-*mosols pradominata. A detailed breakdown oL the
legcation of cultivaced areas is included in 3ppendix IV.
mapls 13. Agricultural Land under cultivation bv Region in 1978 (Hectaras)
Regions fdectares Percentage
Batinah 14,556 39.4
Interior 567 L.5
Dhahira 6,096 16.5
Eastarn coastal 1,653 4.5
Central flateau 5,902 16.0
Shargiya & Jaalan 3,19 8.7
Western Hajar 3,342 10.4
Musandam 400 1.1
Dhofar 700 1.9
Total 36,910 100.0
l'.'
Sources: 3irks. 1377. Sourca: wWorld 3ank. 1979.
Nyrop 2t al, 1377,
Juarterly Zconcmic Reviaw sf Bahrain,
Qazar, Cman, the Yamens. Aannual Suoclement. 13F3.
Salvanacza =f Zman, L1279,
Sultarcace o2 Cman, L12ACa.
J.53.a2D. L2ECk
Unlversi:y of irizocna. 1330,

1
wilkinacn. 1
World 3arxk.



The Omani government estimates that another 10,000 ha

may be suitable for agriculture. dalf of this is thought

> be in the 3atinah; 4000 na are evenly distributed between
Chahiranh and Shargiyah. Dhufar may have another 1000 ha

of cultivable land (Sultanates of Oman 1980).

Major Crops. Dates are the most impor+ant singls crop

by tonrage and by value (Appendix III, Table 4), Figures on
cropping satterns (Table l4) show cthe importance of dates
also. In 1971 there were an 2stimated l.4 million date
palns in the northern interior, which is considered

to have the most suitakle conditions for dates palm
cultivation. Date palms can be Zound throughout the
interior, but ars concentratad in Dhahiran (1820 Rna),.

Oman 2roper (1770 na), Westaran HZajar (1540 ha), and
Shargivah/Ja alan (960 ha). The 3atinah actually has

more data palms tharn the dinterior (2.0 million estimated),
but vields and quality are not as nigh in the coastal

areas (Tabls 13), Throughout Oman, vields have >een
declining rapidly ia the last several decacdes. Yis
per =ree averaged 34 k3 on the 3atinan in 1927, and
at Zama'il. A survev taken in 1371 2stimactad vialds
per palm of 10 kg and 19 kg for <he coast and interior
respectivaly (Wilkinson 1977).

Table 14, Zstimatved Ar=a under Crogs

. . . G
Arsa Under Cultivation

1971 1975

Crops Hdectarsas Farcentage Hectaras 2arcantages
Dates 13340 7.1 21000 33.32
Lucerne 3560 15,4 3000 13.9
Limes 3580 2.3 19C0 5.3
Onicns 3630 10.2 3500 3.7
Wheat 1200 3.3 1280 3.6
Tobacco 1000 2.3 o]
3ananas 380 2.4 o}
Mangoeas 380 1.2 Jo!
Coconuts 2Co D.5 o]

a
Others 5200 17.2 3320 9.2
Total 36000 130.0 38000 100.90
a. Incluces chiczkpeas, sorzhum, swest zotatoes 3and Zallsw land.
5. Mot diszinguished separazslv in sourca,
€. The iifZfarances in ar2a sewwaen L3271 and 1373 zrobablv rag-

rasenzs 2ilfsring =achnizues oI 2sctimasion racther than

any susstancial shifss in crocosiag saz=earns,




Table 15. Average Yields of Salactad Crops (tons per nectars

Current Yialds Potantial Yieldsa

3atinah Interiors

Dates 1.3 4.5 10
Alfalfa 35 45 90

Wneat - 1.25 2
Limes 0.73 0.5 3
Onions 2.0 3.0 15

a. Achiaved at Omani axperimental Zarms.

-

Source: Sul=anats of Oman. 1980a.

Limes ars grown T cularly in <ha 3atinah and the areas
arcund Rwsctag and Hamza in the in=erior, In these places
they are an impor<tanc cash crcp for =2xgert. Limes ars

cultivatad in other areds ; : =si
crop. Bananas are grown
Shufar, and mangoes ars &
3atinan. Coconuts grow O

Vegetablas and Iruits sush is -omactoes, cucumber, Tt€DEers,
and melons mav be found in agricultural ar=as ghroughouc
she covntry. OChanhiran, Cman 2rcper, and the 3atinan are
the main areas, and these crops nhave necome an imgortanc
cash crop ZSor 2xport in hase 3ir2as. Jdnlons 2rsz ICn—
centrated in Oman proper, but <an also be found throughcut

che rassz of Tha country. Wheat IS sulzivatedé in cChanlirzah,
Western Haijar, and Cman 2roper. .ucerne (alfalfa) is the
crimary Iscéder <rapd, and can e found throughout fthe
Sul=anazs. .cw gualirty dacas, howeaver, f[ay alsc be usad
as ZIczdder.

5. The majority oI land Iin
r, water rights ard =I2
é. The typical patzarn in

T™e averazga size of noldings - timated ©o be about

1.2 ~a., These noldings =Tanc I 32 racmented due I ‘ha natudre
of =ha =arraina ané IO The IuncTisning o Islamic Lanerizance
law., ‘Wacer, opzainac Irzcm i S3ia* i35 usuvally corgoractaly

swrad o all o% <hs lLandhollsers., Frozeryy swners may taxe

sar< ia agricul=zural work, Sust mav 3lso alre laporasrs, zcth
sng-=z2rm and seascnal
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In the Batinah many agriculzural plots are small holdings
also, workad by <ha ownar, lowever, this area tends to have
larger Zarms. Many of che larger holdings are owned by
apsentee landleords. On fh2 cpast, water is ?rom wells and
is individually owned. Detailed figures on land tsnure

are not availapbla Zor any region in Cmaa.

Cropping patterns axe raflactad in prioriziss of water use,
and the data palm is clearly the major concern. Villages

serias of watar use priorities, decending in importance

from the date zalm at the center (Fig. 16). The permanent
dependable tase Ilow of the falaj, the water which is
available year round under ~ormal circumstances, is allocated
+5 the date palms, and in some cases other major tree CXOPS
such as limes.

<
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la Parmanent zultivation (tree Groos) l
Ib  Parmanent cultivation from less rehiaole oase flow (Alfalta) ‘
il Saasonal croos (4w3bi land) i The sown
M Village grazing {The willage naram) I
iVa Mixed-nerding nomads
Wb Camei-nerding nomads ! The deser
Tigura 13, The Villagers' Wiaw oI =he lLand
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Date palms achieve maximum yields at a spacing of about

10 m between traes, or 100 trees per nha. Omani Zarmers

ara well aware of this but in most cases scarcity of

water will not cermit the irrigation of large areas,

and the spacing is raduced to apbout 6§ to2 7 m (200 per ha).
Whil.: the yield rzer tree declines somewhat uncder these
conditions, the yield per unic of irrigated arsa is
greater. Close spacing not only raduces the total area
which must be irrigated, but it also reduces water loss
through transmission or evaporaction, and saves labor.

In times of drought, the &trese crops will receive all the
available watar. Under normal circumstances, there is
surplus watar available from the base flcw of a falaj, as
well as seasonal surplus after the seasonal rains.

The less dependabls base flow is allocated to the second
cropping zone, which is usually olanted in alialia.

This zone is bevond the palm groves; normally there is wvery
little intercrooping with the palms. This alfalfa zone is
considered a germanently irrigatad arsa second in

oriority only to the trss crops.

, shird zona i3 for seasonal crops. These are cultivacad
following the seasonal rains when tzhe Zalaj flow is tempor-
arily increzased. Most fruit, vegetable, and grain crogs
are grown in this zone. This seascnal <rop zone snows the
most variapbility over time. In zarticularly wet ys2ars it
may be greatly axtended, whils in drought y2ars it is the
Sirst zone -0 be abandoned. The village jrazing zon2

lies beyond the seasonal czocping area.

>

1

In pracsica, these irrigated zores Zollow Llinear pattexrns.
High ;r;or-.;es ara upslope and lower zricriciss down=
slope, fclliowing lines of irrigaticn cnhannels. igure

17 shows typical patterns at a village Jur:

Because conditions on <he 3atinar coastal slain diffar,

so do cropping zasttarns. Thers is usually 2 s=xipo oF

date salm cultivation on =he dunes near :tihi2 spora (Fig, 11},
Once established, =hese %2p the brackish water just belcw
the surface and raguirs no irrigation. The dazes from
these wraes ara generallv low guality and ars used Ior
Zodder. Howeverxr, 2 more imporzant value of his strip of

o}

calms is izs functzion as a wind break o frotact £alms
and soils further inland from wind blown s oarticles.
These inland zalms ars fthe ma‘or producers in the 3acinan,
axtanding up © 3 xm inland from the coastal galm belt.
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Recent Trends. There has been a gradual shift over the

last decade toward cultivation of vegetables as cash

crops. This is taking place especially on the larger
holdings and on new farms which are being developed.
Fertilizer ané insecticide use is increasing, (Tables
16,17)again concentrated on larger noldings and newly
established farms. Levels of fartilizer use rose from
under 12 to about 20 kg per ha between 1274 and 1378.

These rates of application are comparable to ratss in

Saudi Arabia and other statas in the GulI area, but are far
below lavels in EZgypt (150.8 kg per ha 1974). Dis-
erisution of seed through extension centars and tractor use
is also incraasing rapidly (Taclss 13,19) The Omani
governmen=t ! o been active in 2stablishing experi-~
mental Zfarms, arch stations ané 2xtansion cencars

to cremcta agrisulzure (Tabls 20).

Not all asctects of modernization in Cman ars ceneficial to
agriculturs, The widespread intrcduction of water pumps

(cf Tabls 1J) brings the danger of lowerad water tables

and increased groundwater salinity. Their introduction

in the interior also Zfcsters individual ownership concepts
with water. This contributes to a breakdown of the social
structure wnich L3 =raditionally based ugon village coorera-
tion in sxgloitation of watar and land rssources. Another
detriment =o agriculture is the migracion of labor o the oil
fields or urban ars=as of Oman and zthe GulZ. Declines

in date vialds can de traced diractly =2 detaricration ol
the falaj svscam “ﬁ*ougn lack of maintanancs and o
declining ladcr inguts into date ausbandry (3irks and
Sinclaixr 1279).



Tablh 16. Quantities of Fartilizers Distributed %o Farmers through
Sxtension Centres and Departmental Headguarters

|
| | |
|

Caoital ares 13.8 10.8 7_5‘ — 23,31 124 175 118 -

E Ammonium Sulonete Compiex Fertilizers l, .
i
.a:onumcnl ol R et ! NP K Suoer lpno:n-u Utes ;u::-n‘gu
gncunlun " og IR 18w, . 159, . 1859, calcul ning (s‘
: egions
; 1973 1974 | 1978} 1978 | 1977 | 1978 1973 | 1974} 197S| 1976| 1977 | 1978 | 1973 | 1977 | 978 | 1978] 1978
i \ :
,North atinen 155.0! ! 385.0 1
291.0 | $17.3 | 927.3| 337.4¢ 5799 | 123.01 230.4 ) 112.7 | 204 ! 190.3 358 1 1949 J
South Satinsh 98.31 i | 241.2 17| = 7 423
‘Omm Intenor 30.0 93.3 | 168.5 1853 l $17.71184.7) 98.0 | 108.4 | 39.1 !93.2i 1749 | 2087.5] 240 10.1 5.9
| !
:Osruran 149.9 | 169.6 | 3209} 224.7 ) 229.4 | 48.2] 91.7 | 180.9 | 283 21'!.3! 273 | 1872 9.5 442 2.2
! Lo
lShqunyl 17.2 5.3 84.2! 380,44 38.4| 1167 44.1 5231 20.2 l 3571 939 ] t4ad | 279 17.3 2.8 ;
| : | |
| !
Janudiya -] - 48| 7327 1801 — | — | — | s4] sd4| 2w1] 289f 2ma| 16 14] 83, &
| } ' |
. i
Musandam - - - - - 03] - -_ [ ; —_ 18| ~- - l -
!
]
)

191} 09| — | 142§ — ‘

I

e L

!

: i i :

2%8.7 390.71 7322 i1258.7 {204 4 izaz.: |132.9 89
' H | [}
I ! 1 i 1 . J

i
"ram sa1.9 | 8321 Imm 1381.0 1639.7 [ 718.8| 368.4 | 585.8

Nate : In addition 1.4 tonnes of Urea (44% mitragen) during 1972, 17.3 tonnes of Urea n 137], '$.0 tonnes 3f Ures ang 25.2 !o7nes
sotesium syiphate in 1979 and 1.4 !canes of Urea Junng 1978 were distndbuied. 29J.6 tonnes of Macelenesous ferilizers were
distnbuted !0 coogeralive socielies qunng {978,

Source: Sultanatas of Oman. 1979.

Table 17. Areas of DiZferent Tiald Crops Treated with Insecticides

for Plant Protaction
Ares n acres

‘fegetapl
Decanment of Fieiq Croos egelaples
Agncutture Aeqiona 1977 1978 1977 1978
North 3atnan 530 2991 5668 10571
South 3aunan 1630 a7 1944 5259
Oman Intenor .18 573 31 1097
, Ohantran 3ece — 1681 -—
(]
'
Sharqrya a7 26 bYad 2
Januobrya 151 1100 i35 1208
Mysandam - 3 — H]
-
Caoital aren - 401 — 1897
l Teml 72 L hielk] 12134 €922

3o0uxce: Sulzanac2 o Cman. 1979,

u
w



Table 18. Improved Szed Distributed to Farmers through Extension Centers

Quantity 1n Kilograms

Seea 1975 | 1978 | 1977 | 1978 | Seeq 1975 | 1978 ‘1977 | 1978
Omen 1084 | 1509 | 1509 | 1546 | Casnaqe 42| 144 | 188 22
Aaddish 554 | 1539 | 2556 | 2588 | Sqg plant «Q 57 $ g
‘Watermaion as4| 80| 299 2081 | Best-rcot 68 s 10 sl
Cucumoer 1681 121 178] 189 | Seans 27 10 140 42
Tomato 138! 31s5| 68| 1470 | Spincn a 75 n 102
Sweetmelan 103| 129| 207| 236 | Cauiillower 23 2 n 91
tadyfinger (Okra) 2] &3 39| 32 | Cmity 13 16| T 383
All types al marrow 118} 15q] 28| 405 | Potatoes 2500 — | 380 {17819
Carrot 39| 161| 28| 258 | Others 17 54 | 218 | 3y

Total §534 | 5110 | 8220 l 25244

Scur-e: Sul-anacte of Oman. 1979.

Taple 19. Tractors and tractor hours rancderad to farmers

No, of lractors No. of tracior houmn
Aeqton/Centre
1975 1978 1977 1978 1978 1976 977 ‘978 ‘
Ngrih Sstinan 20 ke :
a 23 2 16933 18460 11292
South 3atinan 10 7065
Oman Intenor L] 3 11 2 2530 4396 So21 13263 f
|
Ohanireh 14 - 12 1 3 5765 5410 478% 234
Shararys 4 5 9 13 4“1 1544 3982 829
<anubrye 18 20 4] 15 R Sta7 £682 3054
Mysandam — - -— 1 - —_ —_— 121
Caontal Area — — i 7 — — 1517
Soc0eruitves — — —_ E] _— . 2481
‘ |
Towl ] -] 34 l 100 3q341 4957 742 527

3ource: 3ultapnace ¢

. 1
~mal. L

.



Tabla 20. Government 2Production Farms, Research Stations,

Farms and Centars and Nursery Gardens operating

Ospartment of Agricuiture Regian
Tyoe of Farm/Station Total
Norey S Oman Onanvan | S Caonm
Sannan Batman intanor Aus
I
Produciton tarms 1 2 H - -_— 1 | e - 3
Regaarch stations - 2 2 —_— — 1 - - (]
Extension farms 1 - 1 -_— - - - - 2
Extension centres/
ub-centres 7 4 9 3 4 4 1 3 kL
Nursery jargens —_ 2 - -_— -— 2 1 -— -— 4

Geographical situation :

Production larma:

Sonas (agncuiture), Aumais (1) (3 agriculture), Nizwa: (3 agncultural, Tancol {agnculture), Jebel Al
ARnanar (agnculture),

Ressarch stations:

Rumais (agnculture), Aumais {animal husbandry), ‘Aadi Quniyat (agncuiture), Wadi Qunyat (amimal
hyspendry), Salalsh (agncuiture),

Erxtenslon farms:

3ania. Surmm,

Zxtension canures:

Al Mareer, Shinas, Uwa, Sonar, Saham, Al Khagura, Suraimi, Seen, 3arka, Masnas, Rostaq, Nizwa
Manan, izki, Hamra, ‘Vadl Quriyat, Jedel Al Akncanr, Suman, bn, Sur, AlWafi, 'ara. Sinaw, Xhasan,
Qunyat, Al Qqdain, Al Danaieez. Taqa, Al Raba

Eztension sub-centrss:

Agam, 3Jania, Dank, Yunqgal, Al Khafigr, 3ustan.

Nursery jardens:
Rumais {fruns}, Rumais (garden), Radar (fruits), AlJedel (Iruts),
Mowm : The Dairy tarm n Sonars and Garw cow ‘arms were wvacivaed s Mis table while Mey wWpeared

a3 year 33ue of e Year Sook 1977, sinca then it nas deen placed under the management of
ne Sun Farm Comoarry (Qman).

a: 3ul:zanace of Oman. 1272.

ui
[¢]]

Extension
during 1978



3.4 Vegetation

. 3

3.4.1 tiiative flora L3/
UNESCO - FAO Classifications. Vegetation zones of a broad
region distinguished as the "Mediterranean Zone" have been
mapped by UNESCO - Fa0 (1970). In Oman, eleven divisions
of the Meditarranean Zone are represented as follows (Fig. 18):

1. Sparse apnemerophyte formations or no vegetation.

Representative vegetation includes Callligonum comosum,
C. toropaytes, with ephemeral forms of Aristida spp.,

Trxibulus sSgp.. andc Fagonia spp. after rain. Thais is

typical of the Rub  ai-dnalli.

2. Zphemeropnyte-dominatad formations, with Haloxylon
salicornicum, Rhanterium eppaposum, and Salsola spp. in
the depressions. Found in west-central Oman.

3. Sands with Calligonum vegetaticn, founcd in the Wahiba
sands ané other small gatches.

4. This zone agpears on the UNESCO - FAO Map (1970) but
is not defined. It is located in the Hausni-X qf arsa in
Oman and appears also on the coast of the U.A.Z. These
are saline (sabkha) areas, therefora the vegetation is
nalochytic

5. Perannial formations wich or without =2
in accentuated deser<a climatas. This is
Ar:emzs;a Aerba-alba and Stipa tortil
rapresenced in Oman only aleng the berder
in axtreme northwest Dhufar.

wizh the U.A.Z. and

8. Tormations with a tropical influence. Acacia torcilis
and Maerna crassifolia ars Zound in the Zocthills, 2anicum
“ura’aum, Lasiurus hirsutus in “he sandy plains. A number

ot qb-cateﬁor-es ara mapced in Cman without Iurcher defl aition.

'4

7. Transitional formazions, characterized in Cman bdv
steppe wizh Lepradenia pyrotecinica and Lycium persic
Coastal arsas have Panicum zurgidum and Lasiurus 2l

Sub-categoriss are mappea without further definiticn.

Sources: 3Jallachar and Woodcsck., 123C.
Jarrison, 13753.
IlCU. l:73a.
Mandavilla. 1277,

w
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é/ figure.l8., Vegetation Zones in southeast Arabia
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8. Bush shrub and =ree pseudosteppes and savannahs

and *hickets. Ffound in Jabal aAkhdar, Zastarn Hajar, and
Dhufar, this is mountain thorn scrub with Zuphorbia amac
and Themeda triandra. Sub-catagories appear but are not
defined

9. Arbuscular shrub pseudcsteppe. This categorv,found in
she mountains of Western Hajar, is not defined for southeast
Arabia. Ia Southern Iran it consists of transitional
Mediterranean-piased subdesert stappe with Pistacia khinjuk,
amygdalus scoparia, Acacia eburnea, Stipa capensis often
dominant. Pogulus euparatica is found in the valleys.
Zzizyphus, Calotropis, Prosopis, Capparis, Astragalus
Ffascicul ifolius, Convolvulus, Ephedra, Acantno;;mon,
Stellera lassertii, and Gymnocarpos decandro formations

are also prasent.

10. Forest formations occur in small patches at the nighest
elevations around Jabal akhdar. In Yemen this is Juniperus
procera forest, but it is not defined Zor Oman by UNESCO -~
FAO (1970).

11. A separatas shrub or tree pseudostarge catsgory which
occurs only in <he Musandam Peninsuia in £man, In souzhern
iran it is charactarized “v pistacia atliancica, P,

xhinjuk, Amygdalus scoparia, A. horrida, Tamarix and Salix
in the vallevs. Artemesia maritima, Stipza oa*zata, Stipa
lagascae, Cybopogon laniger, Hyparrnenia hAirsa

are also present.

Other Classifications.- While the UNZSCO - TAQ wvagetation
map is helpful in placing Omani vegetation zones into a
wider regional coutext, several Zactzrs Limit LC; usefulness
The map is based upon reports rather than fieldwork. It
provides very little detail and a numser of acegorles and
sut categories ars not defined at all. urchermors, it
corrasgonds zoorly with zones delineaced bv most othe
obserwvars, including raports based uron Iial éwork. Most
other sources (Gallagher and Woodcock 1980, 2ozpov n.d.)
distinguish zones mora closely sased on ochvsical geograpnv,
and provide more detail., These zones ars as follows:

1. Sandv Desert (roughly zones 1, 3, and 3 of Fig. 13).
Characterziscic vagetation includes Caliigonum comosum,
and C. crinatum, cthe grincipal shrubs. Tamarix fay also
occur. In =he northern sandv deserts, dunes may Le
partially stabil

ized by additional shrubs such as Leptadenia
pyrotecanica, Prosopis spicigera, and Faloxylon sallcoraicus
as well as bv the zussock grasses Panicum curg idum,
and Pennisecum dichocoium. There mav also be over 120
species of annuals wnich germinate afzar rains These
include Cyperus conclomeratus, Limeum in iizum, Dvotnr jgium
glaucum, H2liocTrcpium persicum, Tribulus 352., Danchonia
(Asthenatharum) Zforskalsi, Lichospermum (Molzkiogsis
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callosum, Monsonia nivea, Neurada procumbens, Plantago
cylindrica, Emex srinusum, Rumex pictus, Chrosopnora
oblongifolia, Silene villosa, Medicago laciniaca, and
Asphodelus tenuifolius. Most annuals Ilower, seed, and
die within a few weeks unless a second rain follows. A
few, like Tribulus or Heliotropium, may last Zor saveral
vears. Generally, the sparse vegetaticn of the sandyv
desert becomes even more sparse to the south.

2. Desert Plains (roughly zone 2 of Fig. 13). In general,
this area is barren gravel or stone plains, though

Salsola spp. or Fagonia parviflora may occur. 3Sandy plains
may nave annuals such as Neurada procumbens and Aristida
spp. after rains. Jiddat al-Harasis in central Oman, nome
of the oryx, has Prosopis spicigera and Acacia tortilis

on the plains, with dcacia ehresnbergiana in depressions.
Pasture plants such as Eleusine compressa and the lagume
Tephrosia apollinea also occur, especially in depressions.
In Chufar certain plants occur which are not Zound further
nor+=h, including Acacia nilotica and a ZwaxI Zizyrhus.

Density of vegetation is much greater along arainage lines 1o
the desert plains, and these wadis 2lsc crovide avenues of
invasion for vegetation of other zones. Tvpical associations
contain Leptadenia zyrotechnica, Panicum curgidum, Acacia
flava, Tephrosia apollinea, Chrosophora Iongifolia,

Rhazye stricta, Aerva jersica, Indigofsra oblongifolia,
Pulicaria spp., Convolvulus hystrix, Crctalaria wissmanii,
Heliotropium kotschyi, Prosopis spicigera, Tamarix
orientalis, Haloxylon sersicum, and H. salicornicum. Once
into the sandv areas, vegetation ian the wadis %ands to

bv nalophvtic, and many o9f thesa wadis drain into sabkhas.

3. Sabkhas (zcne 4 2Z Tig. 18). Most cobservars racognize
sabkha vegetation not only in the eastern Haushi-Hua?f and

Barr Hikman areas, but also in the western Jmm as-3amim. The
centars 97 these sal:z flats are usually bars, Sut along the
fringes halophytaes such as Halopeplis perfolita, Suaeda sgp.,
Haloxylon salicornicum, 5aisola botzae, 5. cyclopnylla,

5. lsucophyllia, Tracanum nudatum, and Zygopaullum coccineum

ur Yariations in soil salinity l2acd =o wvariations in the

ic comgosition of the plant associaticas. Refarance
izticns oI other zones will also show that the las3
f these plants generally occur away Irom sabxkha

4. Intericr 3tecce ‘zone 5 o Tig. 13)., The icacia cortilia -
Panicum curgifum sommunizy Jeminatas his szacpe arsa. Develogment
©f =zhis vagezaticn is goor in =he Chufar ragizn; oltan 1D cczurs
only in wadi bads. In =he nor=h =he stagge vsgetaticn 15 deuzar
develozed. Arouncé Ibri Lt ccvers the whol2 glain Setween tne

mountains and che desers zone, and continues into che Zesert

w
(¥}
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along wadis. Associated with the two characteristic plants
are Prosopis spicigera and Leptadenia pyrotechnica in wadis,
and Calligonum sgp., Haloxylon salicornicur, Rhazya strictal-
phiona subulata, Heliotropium persicum, Indigofera inericata,

Gaillonia ancheri, Cassia holosericea, Tribulus macroptorus,
Cleome bracaycarpa, Arnebia hispidissima, and Aristida spp.

throughout.

5. Northern Mountains. (zones 7,9,

the northern extension
of 8, and the norzhernmost gortion of & of Fig. 18).

Part

of this zone around Jabal Akhdar nas been studied in detail.
At least five separata vegetation associations can be dis-
tinguished (Mandaville 1977), as shown in Table 21.

ale 21. Vegetation Zones of

Aldrude
Vegetadon Zone Range (m.) Topography
1. Acacia Desert Parkland ~ (0)~370-600 open exposures; fac
to gende slopes; alluvial
soil
2. Mounain Wadi 3s0-t0so sand-silt, gravel, or
Associadons rock wddi botroms,
often with boulders
3. Euphuroia larica Shrub 150-1350  seeep rocky slopes:

shailow soil

Slopes

& Repronia-QOlea Woodland r3s0-2300  ravines or open
ground; slopes

moderate to seeep

:300-J050  open cxposures; rocky

§. Juniper Summit Zone
SWITLTUL 1reas

yurca: Mandawille. 13977,

Cantral Jabal Aal-aknhdar

Dominant
Species

Acacia torilis

Ziziphus spina~christi
Acada spp.

Ficus salicifolia
Euphorbia larica
Cuiilonia sp.

Repronia mascatensis
Olea atricana

Juniperus macropodu
Cymbogogon 0.

Associated
Specics

Atada ehrendergiana
Ziziphus spina~christi
Prosopis spicigera
Preropyrum scoparium
Fagonia spp.

Prosopts spicigera
Nerium mascatense
Acridocarpus orientalis
Pulicaria glutinosa
Moringa peregrina
Maerua crassifolia
Physolecas arabica
Lavandula suonuda
Convolvilus virgatus

Sagereria spiciflora
Ziziphus (2) sp. (non
spina=christi)

Juniperus macropoda

Clemais {orientalis ?)
Etenus steilatus
Acacia eburmea
Dudonaea viscusa
Ephedra intermedia

Dodunaca viscosa

Euryops pl'm'jbh'xu

Teucnium mascasense



The Desert Parkland is a transitional zone between the interior
steppe and actual mountain vegetation. As in the steppe zone,
vegetation is concentratad along wadis where mores water is
available and soils are better develoged. 1In addition to the
major slants aoted in Table 21, Gaillonia aucheri, Rhazya
stricta, Asphodelus Ffistulosus occur, as well as rare
individuals of Zuphorbia larica, Chrozophora oblongirfolia,
Pentatropis spiralis (on Acacia tortilis), and Iphiona spp.
On the inland side of the mountains Tamarix arabica,
Pteropyrum scorarium, Salscla rubescens, and Sclerocephalus
arabicus all occur,

additional plants found in the Mountain Wadi Association besides
thosae listed in Table 21 include Fimbristyllis cymosa,

Scirpus litoralis, Pteris vittata, Adiantum capillus-veneris,
Asphodelus fistulosus, Calotroplis procera, Phusorrhyncius
chamaerapistum, Citrullus lanatus, Cucumis srophetarum,

Phyla nodiflora, Morettia parviflora, Riciaus communis,
Aristolochia bracteolata, Forskohlsa tenacissima, Cassia
italica, Crocalaria wissmannii, Teparosia nubica, Indigorara
coerulea and Tephrosia purpurea. An Agave (srcbakbly

Agave sisal), Aloe tarbacdense, and Tecomella undulata

occur near cultivatrad arsas and ars crobably not native

to Oman.

In the shrub slopes zone, =he associasas of Zuphorbia larica
vary with altitude, sloce and exposurs, with stunted Acacia
tortilis common Selow z2tout 925 m. Stzsep hillsides between
450 and 580 m are zharactarized bv an ccen snrublet
community headed 5v Zupaorbia larica accompaniad by stunted
Acacia tortilis, Lycium shawil, and a mix of shrublets
including Pulicaria glutinosa, Gaillonia aucheri, Fagonia
indica, Teucrium mascacense, Physol2ucas arabica, Lavandula
subnuda, and occasional Acridocarpus orisntalis. Capgaris
macronifolia zzows on staec Zock Zacas, with Maerua crassifolia
and Moringa peragrina on nigher clifis. There is verv
little grass cover, althouch Cymbopcgon schoenantius 3TOWs
in a few soil=fillad cracks in the rock.

On sikaly sloces Zrxom 760 o 213 m Zugphordia lari 5
accompaniad bv stuntad dcacia sorcilis and by Physoleucas
arabica, Acridocarpus orientalis and Teparasia sorC. =

about 225 m =alavation the Acacia drops out, 2nd zhe Zuphorbdia
is associatad with Gaillonia calycoptera and Sailionia
aucheri on ocen axposuras, At this lavel stuntad Zizipnus
spina-christi is s oczasionallv in zhe small ravines,
an< Acridocarpus is r rocacstad nabitats.

Qther gzlancts 3 atterad Convelvulus
virgatus, e Physoleoucas
arapica, T2chrcsia sp., an ranchus.
Transition =o =he wcodland =z zove nis.

ft'
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The woodland zone, in addition to the major plants listad
in Tabla 21, includes Euryops piaifolius, Daphne mucronata,
Asparagus gracilis, Dionysia mira, a varietvy of Diplotaxis
harra, Lonicera aucherl, Cheilanth fragrans, and Viola
cinersa. Grasses ars zoorlv devaloped below about 1350 m,
but guita common above that lavel, Pradominant grasses are
Heteropogon contortus, fingerautaia africana, Tripogon
purpurascens, ané Cymbopogon schoenanthus. .

The juniper summit zone (zone 10 18) includes,
in addition to plants lisced & , Iphedra intarmedia,
Daphne mucronata, Clamatis scoo., thenus stellata,

Dionysia mira, Berberis STP., Coboneaster scp., and

Polygala abyssinica.

sou=h of 'lusgat was 3ilso
¢ plant communitiss wers
dar, Variations mav >e

idicy of Jabal Aswad and ins
Jabal thdar. Vegetation is
Tore spa se less dlverse, and the juniper zone does not
occur in tne lower Jabal Aswad. However, scme dlants Zound
in Jabal Aswad ars not yet kncwn on Jabal akhdar including
Caratonia (a species of carob) ,Rhus aucaerl, Argyro=

lobium crotalarioides, Asctcragalus fasciculifolius, amygdalus
arabica, Anchemis odontcstephana, Launaea SgP.. Zoega
purpurea, Convelvulus acanchocladus, Salvia schimperZ,

and Stipagrostis ciliata.

™ s Jakbal Aswad mountain aresa
surveved (Mandaville 1977) an
s‘**‘=" to tbose of Jab l n

ndix ¥V prasents a list

a o)
ra and Fauna Survev in 1°

£ plants collectad by th2 Oman
73,
Axhdar and Jacal aswad regions.

which coverad The Jabal

6. Coastal Dla‘_ns ané Coas=s. These araas ars sach usually
dist tinguished as sagarata zones. The Batinan is
important and extensive ccastal zlain, It is 2xy, s
and sparsely vegetatad inland, buz. bettar soils nearar the
coas:c supgort more vegetation, including Acacia zorsilis,
Zizyphus spp., Prosopis spicigera, Salvadora rersica,
Lycium, Pteropyrum scoparium, and Tamarix spp. L1a sancdy
arsas specias of Calligonum, Leptadenia, Panicum, Helio-
cropium, and annuals such a3 Asohedelus, Centaursa,
Zndizofara, Plantago and many oTthers ocIur.

w)

andv beaches and wadi mcuiis usually supror=T sal: tolarant
crib trusnhas suc fhullum ccccineum (Harm), 3alsola

w

O
4]
O]
n
4
184
\(]
0
l()

u A
sgp., 3Suaeda sgp. daloxyicn sa’icornicum (R:imch) and serannial
¢rasses, and ther2 are scrme enigkars of Proscois, Tamar:ix, and
Jcacia. OCwar? mangrave f(Avicennia marina) occurs ac he
Touts oI some cra22XKs.

[v]}
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7. Dhofar mountains (the southernmost gortion of zone 8

and adjacent arsas of zone 5, Fig. 1l3). The lower southezn
foothills have myxrrh (Cormighora) and Jatrogha sgp. Above
these foothills is a discontinucus belt of broad-leaved
woodland with busnes and creepers. Delonix slaca, Tamarindus
Indica, Cadaba longifollia, Croton conferta ars among the

tree flora, but a littls higher up alimost pure stands of
Anogeissus drhofarica cover the steep sloges, in places in
association with the avergreen shrub Zuclea schimperi. On
the southern part of Jabal al Qamr are clatesaus of Zodonea /
fuclea evergreen wcodland, with man-made cla2arings for 3rass.
Certain orf these plant species are a2ndemic to Dhufar and
confirm that this mountain region is biologically unique.

Endangerad Plants

The IUCN ?lant Red Data 3co0k {1973) lists cwwo plants waich
arg an

and Dionysia mira (Primulaceze). 3o0th ocgur in the norrthern
mouncaias. Mandavills {1 ) also recommends zrotection
Jor Viola cinersa and Lonicera aucheri. Azscendix V includes
detailad information on Caratonia and Dionysia.

-l

p]
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dangerad or rare in Oman: Ceratonia sp. nov. {(Lezuminosae)



R
3.4.3. Range Use L/

Animal ausbandry in several forms aas traditionally been

an important factor in Oman's roral economy., Table 22

gives livestock copulation sizes for Oman, bu* must be used
with caution. Many sources stat:2 (wichout presenting figures)
that livestock numbers ares declining in many nomad regions.
(Scholz 1977a, Scholz and Cordes 1280C).

Table 22. Estimatad Livestock Populaction

. : T 1
! 7.oe of uvestocx 1974 1975 ‘ 1978 1w | eTe
i , i
‘ ' | | | I
L Goaw 1785 1545 1646 NA. l 2184 I
. l ! '
Sheeo < 432 720 . NA L TRE
f i ,
' 1
i }
Cows 305 w289 1 381 NA Y
| I
Camels 108 12.8 i 13.5 NA. | s
Qonxeys A N.AL 1 N.AL N.AL l 5.3 ‘
' ]
| L

NQTE: Figures are Jased cr e Jsumailed hqures of '97% laxing .Ato Ne Isnviderstion ne national
rale 3t jrowth and zonsymotion.

\LA, © Not avanasie.

wn

Sources: 3icks. 1378b. Sourcs: Sulzanate of Cman. 1972.
3irks and Sinclair,
Doscal. 12487,
Juneidi ané Huss. 1973.
Mandavill 1377.

Pcpov. n.
Scholz. 1
Scholz. 1
Scholz an
Thesiger.
Wilkinson.

-
[Xs)
~1
(Y]

a.
a.
278
3770.
é Cord
1333
12



Livestock mav be found in nearly every area of human
habitarzdn, and rural economies are seldom restricted

to cultivation only or herding only. Herd composition
varies according to the ecological conditions in the region.
The Sedouin nomads come the closest to an economy based
entirelvy upon nerding. Camel-herding Bedouin are found

in the desert wadi region (Fig. 2, Section 2.l) with vegeta-
tion ac described under "desert plains" (Section 3.4.1).

In the summer the nomads and their camels cluster around
oases, sometimes near the fringes of the inner Ifoothills

and wadi region (region V, Fig. 2). In the winter, following
the scattered rains, they move deeper iato the desert,
including the sandy desert regions, to utilize available
pasture. Tribulus spp. are considered the best gossible
grazing vegetation. Other preferred forage plants in Oman
are noted in Apvendix V.

In the inner Zoothills and wadi ragion, ncmads tand. to have
mixed herds including sheep, gcats, and camels. This area

is also within the fringes of the settlad zone, so that many
agriculturalists also may keep animals. Unlike the camel-
herding 3edouin,ncmads with mixad herds embark upon much
shorter seasonal movements. 0Cnly occasionally will they
separate the camels fzcm the rest of the nerd and take tiem
into the desert. Usually they stay in the comparatively rich
hajada zone year-round. Typical herd size among the nomadic
Awamir is 5-15 camels and 30-8C snheep and goats per family.
Prefarred forage for camels is Prosopis sgp. in sandy tarrain
and Acacia spp. in gravels, while smallar livestock utilize
smaller plants.

in the mountains, nomads ares callad Shawawi. They mostl:
keep sheep, coats, and donkeys, and a Zaw camels. The
average herd size in one survey was 75 animals (3ixks 1978b).
Shawawi seasonal Tovaments are not grsat as a ruls; in fact,
the majority utilize the same watar source vsar-Iound.

That movement which does take place is vertical, to take
advantage of conditions at various alticudes. 3Some evidence
suggests that scats prefer the Cymbopogon - Jeteropogon 5rass
W oal )

-
[ -
associaticn at high slavations (Mancdavilils 137

€
‘

Villagers in the mountains also keep livestock, but lit
is available on herd size, composizion, or grazing prac
village grazing is supplemented with such Zodder crogs
as alfalfa or low cuwality datas. In coascal arsas livestock
are often Zad dried Iish.

n
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Wwithin the last decade nomadism in Oman has underjone Jreat
changes. Most nomads are now in various sedentary stages.
One result is that herd sizes have been falling rapidly as
families turn to cultivation and the labor market for their
livelinood. Most desert areas that wWwere once grazed
seasonally are no longer used by domestic animals.

However, in local areas, grazing may now be mors intense than
mefore. Formerly nomadic families who still keep nerds

tend to cluster around wells or roads, schools and

clinics with their nerds. The herd is to longer moved

about to take advantage of pasture, but simply stavs in

one area. Similarly, many mountain ranges areas are no longer
grazed, but local areas where Shawawi settl2 may now be

under more intense prassure. If the increase in animal pop-

ulations noted in Table 22 is accurate, it is in th . agricultural

areas whera2 srassurs on range rasources is already most
intense.

Other Uses of Vegetation L3/

Aside from forage, the major use of vegewation in Oman is

for fuelwood. Theras are no figures availacla on the

magnitude of fuelwood use or its impacz. Ganeral observations
indicate that the fawvorite firewoods in desert areas

are the long roots of Tribulus arnd Heliotropium.

In arsas whers bushes or small trees ars gravalent, dead
wood from =hese is used. Customary law zmong the 3edouin,
and apparently among the villagers of tae interior, forbids
the cutting of live trees. Tals pronisbizion is generally
followeé bv 3edonin ané interior villagers. It bagins to
sreak down in larger zcwns and was never Zollicwed in the
Batinah. For axampls, the Saih Hatat arsa, which usad to
crovide Zirawcod ZIcr Musgat and Matran, was alraady largely
denuded of trees and bushes by the turn of th2 century
(Lorimer 1913).

There ars a number of other specialized uses Ior certain
plants in traditional medicine or other fialds. Some of
these uses and plants are listad in Apgendix V.
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3.5

Tauna

1
Mammals :§/

A list of the mammals presently known Zrom Cman is presentad
in Table 1, Appendix VI. Research on Omaani fauna is in

the beginning stages, and the present list may well be
expanded by further exploration. Summaries of the status
and distribution of 5 mammals considered to be rare or
sndangersd by the IUCN are given in Table 2, Appendix VI.

Appendix VI also includes a list of mammalian ectoparasites.

Only 42 species of mammals axe known £o ocsur in Oman.
Another 5 nave been verified in areas so close to Oman
that they may be included in the Omani fauna with a Zair
degree of certainty. Of these 47 species, 13 are bats,
most of wnich occur in the northern mountain and foothills
areas. Another 1l species ars rodents, various species

of which mav be found in nearly any area of Cman. aAmong
the gpecies of carnivorss occurring in the Sulcanat2 are
wolves (Canis lupus arabs) and nvaenas (dyaena hyaena

sul tana) which ars found in mountainous aresas and around
ocases. The red fox (Vulpes vulpes arabica) is also found
in the mountains and Zoozhills, whila the sand Zox (Vulpes
rippelli sabaea) occurs on the fringes of the Rub al-¥hali,

The cheetzh (Acinonyx jubatus) is most likxely extinct in
all of Arabia by now, but several other cacs s%ill occur
The South Arabian Leopard (Panthera pardus nimr) may sti
occur in =he Dhufar and nor<hern mouncaians. This lazopax
is listed by the IUCY (1978b) as endangered. Other cats
include Felis silvestris gordoni in the coastwarxd Zoothills
and 3atinan, Falis marzarita in the inland foothills and
fringes of the desert, and Caracal caracal schmitzli in

the desert ZIringes.

1l
i

The 8 species of ungulates include three which ars on

the IUCN list. The Arabian Tanr (Hemitragus javax<ari)

is found in the Jabal Akhdar and Jakbal Aswad areas of
nor<hern Oman, where raserves nave neen sat aside for 13
orotection (Section 3.6.3). The Aracian Jxyx (Cryx laucoryx)
was once common in the Jiddat al-Harasis area of the cenwral
desert. t actually seems &0 have been sliminated from

p—
[8)9

3ourc

es: Harriscn. 197
Jandezrson. .2
IUCY. 1373b,
Juncizs. 1279,

Muncon., 1379,
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Arabia by the zarly 1970's, at least in the wild.

Jowever

, the Arabian Oryx was praserved in several captive

nerds tharoughout the world, and work is currantly in
crogress to raintroduce it to its native nabitat (Section 3.8.3).

Gazella gazella arabica inhabits the Zoothills and gravel

olains
by the
0oL the
nabits

of the desert. Though alsc listed as andangered
IUCN, populations seem to be much large:'than those
orvx or tahr. There is also a species which in-
the sandy desert (G. subgutturosa marica), and

one found in the nor<hern mountains and the 3atinah

(G. gazella muscatensis).

Nubian ibex (Capra idex nubiana),

wild goat (C. aegacrus), and Asiatic Mouflon (Ovis ammon)
all occur also.

= 17
Aviiauna—

3.5.2
Somewhat surprisingly Zfor so arid a country, Cman has a
-i-h and varisd avifauna. 3t least 272 specias cccur in
=% Sultanate (Table 3, Appendix VI}, although only 74
(20%) are resident breeders (Table 23). Major habitats
and the most commen breeding pirds of sach one listad in
Tablz 4, Appendix VI.
Table 23. Composition of 3reeding 31xCs of Cman
Sea-birds Others
N only S only N &S | Nonly  5Sonly N&S Totals
Resident - -2 3 () 20 0 74
Migrint 2" - 3 13+ 3 ] 22
Totals M 2 6 n 3 3l 96

*Inciudes Saunders Little Tern, on Masirah only.

A
[
Z
o)
H
it
1]

Souta

[77]
|

Gallacgnex.

Tam-
LaT7

Gallacher and Wocdczcek.

o)}
s )]

*Includes Crab Plover, on Jazirat Shaghaf near Masirah, only.

and Wccdcock. 1980.



The vast majorizy of Oman's avifauna is of Palearctic
origin. Only 1S landbirds are Indomalayvan, oZ which 8
breed in Oman (Table 24). Indomalavan sgecies tend ©o
occur in the nor<hern part of the countxvy. frotropical
species (Table 24) are represented primarily in Dhufar.
Onlv 26 Omani landbirds are Afrotxopical, 20 of which
breed or mavy brsed in the southern end oI .the Sultanats.
Oman has no endemic birds, but the Arabian Red-legged
Partridge (Alectoris melanocephala), the Arabian 3abboler
(Turdoides squamiceps), and Tristram's Grackle (Onychogrataus
tristramii) are endemic to Arabia.

Taple 24. Indomalavan and Afrotzopical Landbirds

Afrotrorizcal Indomalavan

A Species which breed or may breed

in Dholar A Species which breed
Lappet-faced Vulture Grey Francolin
Verreaux's Eagle Red-wattled Lapwing
Spotted Thick-xnee (Dikkop)
Yellow-bellied Green Pigeon Palm Dove
Didric Cuckoo
Spotted Eagle Owl Rose-ringed Parakeet
Grey-headed Kingfisher Indian Roiler
Singing Bush Lark Purple Sunbird
Blackstart House Crow
Blanford's Warbler*
African Paradise Flvcatcher Indian Silverbill

Abyssinian Sunbird*®
Palestine Sunbird

White-breasted ‘White-ave”® B Others

Black-headed Bush Shrke Indian Pond Heron

Fan-tailed Raven Cotton Teal

Rippell's Weaver® Pheasant-railed Jacana

African Silverhill White-breasted Waterhen

Golden-winged Grosbeak® Little Pratincole

Cinnamon-breasted Rock Red Turtie Dove
Bunting Koel

B Others

Black-headed Heron
Abdim’s Stork
Sacred [bis
Namaqua Dove
Nubtan Nigntjar
Wattled Stariing

*Restricted range in E Afnica.

W
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Herpetofauna

Torty -eight species of reptiles are Known to occur in Oman
(Arnold and Gallagher 1977). Geckos account for 18 of

these species, and various other lizards for another 13
species. There are 4 vipers, a boa, and several other
species of snakes. Two toads are krown. A zomplete

list of the herpetofauna is presented in Table 5,
Appendix VI.

Iaver<ebrates

Molluscs. Twelve species of land and f£reshwater molluscs
have been recorded in Oman (Smythe and Gallagher 1977,

see Table &, Agoendix VI). No specias of 3ulinus or
Biompharia, the vectors of schistosomiasis, have vet been
ound. Schistosomiasis is endemic to some parss of Arabia,
sut agparently occurs only among immigrancs in Oman.

ies of of Rhoralocera
(sutterilies) nava seen T thern Oman, and

25 Zrom Dhufar (Larsen 19 . Half of the Dhufari sgecleas
are rot found in northern Oman, mostly sgceciss of Ethiopian
origin. <Zoogeographic affinities of the butterflies of
northern Oman are given in Tabls 25. The buczerilies have
not been thorcughly surveved; the 2ntire fauna is probadbly
2 =5 3 times as large as what is now Xonown,

Of the 109 sgecias of Haterocera (Toths ) raccrded so far,
a few ars known to be pests in other arsas of the Middle
Tast, whers thay attack Acacia mollissima, cotion, and
vegetable cross (Wiltshire 1377a, 12775) . Thair impact
in Oman is not yet known. Most of the Omani moth fauna

is of Sremic (Palearctiz desert) origins (Tabls 26).

Mammalian Sco=ocarasit=as, Of the mammalian 2c<tocarisites
Known from Cman, :he mMoOst notewor=hy Ls the cosmorolitan
rac flea (Xeropsylla cheopsis), known as zhe vector of

subonic plague (Thompson 1977). Othe

r sgcecias of mammalian
sctoparasites are listed in Tabls 7, Agper

dix VI.

.

Scornicns. Three specias of scorpions have bean recorded
Zrom Oman. #amiscorpius maindroni has teen Zound in Jabal
Akhdar and near Musgat; 3uthotus jayakxari in Jabal Akhdar,
Sabal Aswad and near Musgat. Vebo alericionticus has so
Zar been Zound only in Jabal Akhdar (Vachon 1277).
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Table 25. Zoogeographic Affinities of the Sutterflies of
Nor+<hern Oman

Origin

Echiopian 26
Echiopian<um-Oricneal 1
Arabian 10
Oriental 1
Eremic 2t
Palaearctic 10
Toral 1c0
Numcer of species 33

Source: Larsen. 1277.

Table 26. Zcogeograpnic Affinitiss of the Mothsof Cman”
EREMIC ENDEMIC 3
63 EASTERN EREMIC 43
SAHARAN SINDIAN L5
PAN-EREMIC 2
TROPICAL ASIATIC TROPICAL tl
3t ETHIOPIAN TROPICAL 3
PALEO-TROPICAL '3
HOLO-TROPICAL 2
TEMPERATE ECRORIENTAL )
7 HOLARCTIC t
\WORLD-WIDE WORLD-WIDE 3
3 —_
1
Source iil=3pnirs, 1277
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3.5.5 Ichthyofauna and Fishing 1/

Only three freshwater f£ish are known to occur in Oman

in the gerennial zools of some of the cases and wadis.
Cyprinion microphthalmum has a length of from 66 to ll2

mm and is from rhe Iranian faunal group. Garra barreimiae
(42-72 mm) ané Garra longipinnis (36-52 mm) are members of
the Levantira faunal group. These small frashwater fish
have no sconomic importance.

Marine fishing has traditionally been a major industry

in Oman, and still occupies about 10 percent of the
copulation. The main Omani fisniag grounds‘are along

the southeastarn coast in the Arabian Sea. The main
fishing gopulation is in the Batinah and the coast between
Musgat and Ras al-Hadé (Tapble 27). Largex boats Zrom
villages cdo fish the Arabian Sea areas, dut smaller ones
fish locally.

Table.27. Fishing Pozulacion in Cman = 1379
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The major development of the fishing areas has been through
concessions to foreign comzaniss. In 1976 Taiyo Fishery
Company and Nissho Iwai, both of Japan, began operations,

but they did not resmew the concession after 1977. The
companias were netsatisfiasd wich turning over 30 fercent of
the catch to the Omani government, and they were disappointed
with the size of the catch. The Xoresa Overseas Fishin
Cumpany <ook over the concession in 1978 and is now

producing about 20 tons of Zish per dav.

Tigures on total resources are conflicting. Potential
annual vields may be anywhers between 100,000 and 500,000
metric tons. The only detailed breakdown of species taken
appears in figures on the catch of the Japanese and Xorean
companies (Table 28).

Table 28. ~Tish Catch (bv species) by Japanese and Xorean Vassels
during 1976, 1977 and 1978

Fisn cateh o tannes ]
Soecies of fish .
19761 1377 13787 !
Sanyraena 63.3 220.2 75.8
Caranx sp. 207.2 4223 4373
E€oinesneius 108.7 165.4 288.1
Saundas 395.5 1591 2.6
Lethrinus lea.t 100.7 1144.7
Nemioterus 213S 208.4 3.0
Pageilus 1830.7 1297.0 1683
Oecaoterus 53.4 405.3 5.9
Sepia 170.8 165.2 151.3 |
Trneniurys 1221 N0 512
Pagrus Pigrus 1400.9 1419.7 13153
Evynnis 164.5 2227 1320
Svynnis 30, 209.4 §24.4 VI
Jonnius 30, L 179.0 256.0
Scombers 3. . 127.9 22
Qthars l 7339 150.7 by g
All scecies 3201.0 53€8.0 L2348
| |
‘incluced unoer athery
*eCaught oy Xoresn vessets.
t£.40 catch guring 1978 i 10r ‘e peroc Apnl — Cecemoer onry,
Scurze: 3Sulzanacs of Oman, 12792,



3.8 Conservation and Protactad Areas —
3.6.1. Endangered Species
Government action on conservation and protected areas has
neen heavily oriented toward those larger species
identified as endangered. The IUCM and the U.S. Fish
and Wildlife Service (USFWS) list the species in Table
29 as 2ndangerad.
Table 29, Endangered Species Zound in Oman
Soecies English MName
el ———
Panthera pardus nimr Sout. ~sabian Leopard
(Panthera pardus )
Hemitragus jayaxarl Arabian Tahr
ryx leugorux Arabian Jrvx
Gazella gazella arabica Arabian Gazelle
( Fazella gzazella)
Gazella subgutterosa marica Sand Gazelle
Dugong dugong Dugong
Struthlio camelus syriacus Arapbian Cstrich
Sources: TUCN, 138Cb.
U.S. Fish and Wildlifa Servrice. 1350,
19 | . . :
Sources: Gallagher and Woodcock. 1380.
Yarriscn. L375.
Harrison and Gallagher., 1974.
Jarrison and Gallagher. 1976.
Henderson. 1374.
ICCY. 1373b,
Jungius. 1373.
Munzon., 1372,
Orvrx. acril 1230.
Thasizer. L3332,
7.5, Tisn and Wildlife Serwvice. 1230,
7icksr 1230

19/

Source

IUCN
USEWS

Icc,

0Cy,

ITCY
USEWS

JsSrws

TTICNT
LA TN

USTWS

USEWS
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In addition,the Syrian wild ass or onager (Equus hemionus
hemippus), listed by the USEWS, sometimes appears in
discussion of Cmani wildlifa. However, it is nearly
certain that the onager has been extinct in Arania Zor
some time, and that reports have confused them with

feral domestic asses or donkeys (Harrison 1972; Thesiger 1959).

Oman is not sgecifically listed as part oI the range of the
Arabian ostrich, ané no ostrich has been seen in Cman

since the 1920s (Thesiger 1959). The dugong's range does
include Oman according o “he ICUN, but therz2 is no
information available about this sea mammal off the Omani
coasts, and the government has not addressed the guestion.
Similarly, no action seems to have been taksan on the

South Arabian leopard. However, Oman aas moved quite
forcefully and fairly successiullvy in recent years to
protact tha tahr, the oryx, and the gazellss,

Hunting Rastrictions

dunting has never bean a primary activicy ia Cman and wild
game has never provided the major ZIcod souxce to aay
social group. However, local seople Z2id occasionally
shoot gazelle, oryx, idbex, and =2hr. In the case of

=he tahr, hunting by local inhabitants was considerad one
of the factors =ndangering the speciss. In 1976 tahr
hunting was completaely orohibitsd, a restriccion which has
generally been strictly ZIollcwed.

Restrictions on hunting orvx and jazells wers ins
much earliesr., Hunting oryx Zrom vehiclas was
in the earlv 1960s, and the dacrzes wersa ranew
strangthened once the crasent Sultan came to power in 1970.
Omanis nhave generally observed =he srchibizions againsts
hunting these animals also. GHowever, the vast Zdesert
areas which ars the major habicat of the oryx and zazells
ars 2asily accessibls Irom neighboring countriss. In the
late 1960s and =arly 1970s the Sultanats aggarsntly was
unabls %0 counter hunting partiss whizh came <0 sihootT Or
capture game. <Jne such gareTy in 1272 kil 3 orsx and
capturad 3 or terhags 4. These ars zhcught t2 have deen
the last wild ¢ In
racent vears ac

gr=atly, and za
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3.6.3 Protected Areas

Japal akhdar National Park, LN Ly/3 plLans wers zozmulated Zor
a national park which would offer protsction to the endangarad
Arabian Tahr. This park was to be approximately 50 xm

across and 30 km from rorth to south, situated in Jabal
Akhdar (Figure 19). The Oman Flora and Fauna Survey

was commissioned to learn in detail about the tanhr's

habitat. It was subseguently detarmined that the tanr
population in Jabal Akhdar was not very great, but plans

for ke park nave gone ahead regardless. The official

status of =he Jabal Akhdar National Par!, or of any of

the following protacted areas, is not clear.
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Jabal Aswad Tahr Reserva. Following the discovery that the
tanr population in Jabal Akhdar was not as ¢seat as had
been hogeé, a second protected arez was set aside for tahr.
The tanr was found in greater numbers in Jabal Aswad, andé
the governmen:t initiated szlary pavments to a number of
villagers in the arez to act as wardens. These actions,
coupied with the country-wide ban on tahr shocting, seem <O
nave been effective. Tahr ccrulations are recovering, and
about 300-370 mav have inhabited ths Jabal aswacé reserve
bv 1978, abou: 2000 are believed te exist in Oman now,

; cnsidered to be (barely) sulfiicient to insure

ne species through any Zorsesable natural
uzh as extenced cdroughz.

Siddas al-Harasis., Oman has just recently instituted &
Srogram t©o reintroduce the Arablan oryx tc its native
nacitat, beginning wi<h & g_o;ec ed area in the Jiddazt al-
Harzsis. The area is nameé alter +the tribe which inhabits

iz, the nomadiz Harasis. Lancé use caczierns, nerd size.,
ané human porulazicn have remained statlse, andé regors:
indicate that ergrazing.

In acddéicion, the 3Har
0f the ori'x bw the S

are ::u*"e 22agJexr ¢

ke on the rssponsizZilicy and cuite
enthusiastic about the procram. In Marsh 1%:2C, £ Arabian
cervx were flown o0 Cman and mere were scsheduled to go.
The animals wWwere ¢ ze pernned iniciallyv o zllew adrustment
“o thelr new environmenz, ané it is nct clear what stage the

croject nas currancly reached,

Khcr Jurm Nazurs Pessrve, An aresz on The coast ne Musce=
nas besen set as:ide &5 2 nature resarve. rart oI the ar=2a is
mangrcve swamg, natizas fer a great vaslis:ty of avifauna,
Datails on =ne 5TaTus Cr 2xtant oI this reserve ara 0T
avallablie,

2) menticns that this
otect the tanr, but

Wadi Serirn Nature Reserve, IUCH
reserve was estaclished in 1l

- .

.
o]
no fur=her infcrmation is availaeble.
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Major Environmental Problems

The Sultanate of Oman is still in the vexy early stages of
development and has not vet naé 2o face many of the
proklems oI the highly industrialized societies, Industvial
pollution of water and air, excessive noise levels, ané the like
are not major ccocncerns at present. Industrial polluzion is not
likely to become a major problem for a numoer of years, with the

possible exceztion of oil spills.

s (D N

Reflec%ing Cmarni societv's continaed
eavironmenctal problems concern water
ané rural domestic use, associated health problems,
salinization. The prctlem of detericorating traditional irr
systems is critical. This is not simply a water problem, but
part of the wider decline of Omani agriculture due to changes in
Cmani society troucht aktout by the country's development.
Migratien of ruxzl labor is a major caute of these problems.

rural oriencation, present
supplies for agriculiure
and soil

environmental zreorolams shculd be viewed in
an's ‘ocat*on in one of the weorld's mosc
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While drought may grea:zly
as discussed below, Cman'
the major concexrns even i
is well awarz c¢f mos=z cf
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Natural Water Shortages

Drought is a natural consequence of Cman's arid environment.
Drought in Cman is usually local in nature, ané thexsz are always
some areas which have been without rain or have had much less
than average for several years.

3irks (1277) has studiad the imgpact of drought on a small village
in Wadi Hawasina (Western Hajar). Ghayzayn (Fig. 17) went
through a drought in 1373-1973, one of the worst in decaces.

The drought was local in naturs; other portions cf westezn

Yajar received sufficienc rainfall to replenish shallow

aquifers and subsurZace wadi flow. Agriculture in Ghayzayn

dozs not depend directly upon rainfall, but rather upon Falaj
f1ow. Table 30 charts the flow of Ghayzayn's Zalaj during the
drought.

Table 30. 7Talaj Flow in Ghavz=ayn, 1973-71

Dats Slow (galramia)’
Movember, 1273 829
Sune, 1974 20
July, 1274 70
September, 1974 5C
{rasaching village) (3¢)
VNovember, 1374 20

2

Az zoine I, Fig. 17,
Scurce: 3irks. 1977,
3efore the droughz, 3havzayn had abouz 30 ha of sulzcivazed
tamd. Moss was undar daze zalms, suc azcut 13 ha was glantad
in wheac ané alfalfa, and a small arsa in =cmatoes and cnicns.
azour 30C zal,/min c¢f =he Zlow was us2¢ Zor Llrrigaclon, ard
=he zalms in sar=zicular wera well watarad. As s3con as June
1374 allL fiali cropping had been akandoned, and lacze vialis

ZZiziant., 3coe

3
wera 3own secause :the ramaining watar was insu
N .

=rsas segan %o 3ie, zar=icularly voung faims w.hous welil
daveloped rcot 3v3tams 13 =he drsugnt zragrassed, e willace
segan tC use on.7 ons2 falal channel at a =ime, thne wWat2aring
cysla was exzanded =o 14 and later I8 Zays rathrx tfan 7,

and =me Ziszsrn aT tha oo o oche fialds was 2328 o sollact

e o - = - - - - = - -
oz wazar shor=agae alsc nad imgacIi In Jtiher :sgects oo the
- A ' - - Y - - - . -
2nTLIIrent. F2cgl3 Tacame I2a.uctant o T.CW, IZec3use nolv JuLa
. B
5lots would shan i3scr:s =20 much wasar, sontrary o village
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coricepts ci fairness. However, this cut down water penetration
te the trees, allowed greater evaporative loss, fostered more
rapid salt accumulation in the upper levels of the soil, and
encouraged the formation of hardpan., The smaller volume of
falaj flow also meant marked deterioration in the quality of
érinking water,

As the drought continued, fodder had to be purchased to keep
livestock alive, rather than supplied frcm village cultivation.
This outflow of capital left no financial resources with which
o pay for needed falaj repair., Finally, the combination of
all factors forced more people to seek employment elsewhere to
supplement falling incomes at home. The resulting lack of
labor in Ghavzayn further contributed to the lack of repair of
village irrigation syvstems,

Many areas of Oman face perennial water shortaces, even without
drought.  In desert areas such as the Jiddat al-Earasis, there
is no water at depths accessible bv traditional methods. This
has leé to methods of dew harves:ting such as collecting dew

off plants or nanging sheezs of cloth to collect dew. Within
che las:t decade, the governmernt has begun érilling cdeep wells
ané trucking water “o tanks in zhe desert to insure adequate
water Zox nomads' livestock. Modern mist harvesting experiments
are also being carried out in Dhufar to take advanzage ci

the mistv monsoon season.

Overzumping

The amountc of water in the shallow aguifers and subsurface

wadi flows wvaries naturally somewhat, accoriing to rainfall.
The introduction of modern Dumps intc Cman, howevar, rapresents
a pohe“-;a1lv serious long term oroblem in the absence o strict

regulation. Water is now ;umpec in some areas at a faster rate
than the natural recharge. In the Batinah particularly, <he

water table nas dropped throuchout the 1970s, and many traditional
wells have gone dry. Overpumping will also soon become a

serious problem in some interior areas, causing aiflaj to go

dry.

Aside from <he subsiding water table causing wells ané aflaj to
go dry, it also affects the guality of water available to
agriculture. This problem is most acute in the Batinah, where
sea water intrusion is common. Saline irrigation water goses
an immediate risk to tree croos other than palms. Date

palms are somewhat salt tolerant, but even date groves are now
being destrovad, as, for examp.e, those at Xhaburah and Sanam.
Because o Zallinc water tables and increased salinizy, <he
government suscended &rilling of new wells in 1978 atc Sikt and
Ruwais in the carital area. The covernment has also at:temptad

8l
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to persuade farmers to move their fields back frem tha coast
so that pumping will not cause increased salt water intrusion
to such an extent,

Aflaj Deterioration

Cne of the potentially most far reaching problems with water

and the entire agricultural sector is the deterioration of
tradiczional irrzigation systems. In most cases, a well maintained
falaj is the most efficient means Zor extracting high quality
groundwater from the shallow aguifers and subsurface wadi flow.
Because salinity increases rapidly downslope in the alluvial

fan, water gumped Zrom directly under a cultivated area is
invariably more saline than that available from a Zalaj.
Furthermore, wells or deep bores often cannot supply the same
quantity of water that alfaj can. Deep wells are also more
liable to overpumping. The vast majoricy of aflaj tap only the
shallow aquifers, and are constructed in such a way that it is
impossible te tap watar at a rate which sauses razid :

the wazer <cable tycical of pumgs. Many subsurface wadl Zlows
tagved tv chavli aflaj -culd not e tapped s stically Ty wells
= S5

~
[

or pumps at all. While aflaj are an eI 2nt means ¢

water under Cmani conditions, =thev must se well maintalined.
Water loss can =asily be 4wice as great if the Zalaj is in

soor condition, ané in critical cases watar Ilow may cease
sntiraly. An unlined Zalai tunnel at Grayzavn zould not zazr
watar sazisfactorily wnen the watsr tapls Zropped during
drought. Other undersround mainterance sroclams include
downcucting in lecosely consciidacad ar=as (a Zactor at Ghayzayn),
mineral degosition and scaling in carborata rock arsas, and
debris hpuildup. Aflaj surs v 2130 Zevalop leaks

2
wnich are usuallv o no graat
vears, ot seccme criitical &

wWwhnile in 2rinciple repairs <o defactive aflal can Le nmace,

in sractice zhey usualily are noc. The speciallizad lakor
racuirad Zor most undergTound work 13 Juite axpensive v
~mani standards, and willaces zend =9 zuz 23II rezairs 1I chere
is not a pressing need. Cnce a ztrassing need arisas, such as
drouchz, the capital is scent on suZsistance and 15 not
availabla Zor Zala? rapair., lakor migraticn is anotiher cause
5% rural nanccwer shor=aces. 2femaining rural nangower s
hard 2rassed %o maintaia the same lavel oI zul:iivvazion, le=
alone under=ake Zalaj resgarr, Thase Zactors have Issterad
the sgread 2I sumps, whish raguirs licsl2 labor., 2Cnce a
villags gets a tump, thare i3 even less incentiva o 2ainzalin
T2 Ialaz,

Cther Wactar Proclems

Rasid ruanoif and low ianfilswrazisn in omeountaln areas can maka

(¢ 7]
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short intense rainstorms cause local floods. Flcodés are a
major cause of damage to ganat ailaj, often clogging them
with silt or gravel, TFloods may also wash out components

of ghayl aflaj, or wash out small fields which lie on terraces
near the wadi bottom. Occasionally a major flood may cestroy
a whole village,

Efficiency of water use should become an issue in Oman. A
major prouportion of the high guality water is already being
tapped, so that agricultural expansion may ultimately derend
more upon improving efficiency in water use than upon increasing
water exploitation. Aside fron questions of falaj maintenance
or the advisability of promoting water pump distribution,
certain practices should probally be changed. 1In traditional
a¢gviculture, for example, tree crops often get up to 50
percent more water than they need when surplus water is
avaeilable. During droughts, farmers share water rasources
equally, of:ten to the extent that everyone's water share
secomes oo mall to suppor: crops. These tracditional
concepts of fairness and landholding patterns may be Gifficul:
to change. Nevertheless, it may be possible to find a

system which permits the survival of some trees rather

than allowing everyone's trees to die equally.

Modern irrigation may also be inefficient. In the Salalah
plain, for example, overhead crop spraying allows great water
waste through evaporation. CEIstimates suggest that the present
croppeé area of about 4000 acres in the »lain could be expanded
to nearly 50,000 acres through more efficient irrigation manage-
ment.

rifermazion is rot avail

-
I fu

ble on aspects of water problems
e

in urban areas beyond a few very cgeneral observations.
Water use in the Musgat - Matrzh cagital arez andé in Salalah
is increasing very rapidly (Section 3.2.4; Table ll).

4,2 Soils and Vegetation
.. ..o 2/
4.2.1 3Soil Salinity—
The problems of soil salinity are directly connected to
water salinity problems and the shift to pump irrigation.
21 teven 1298
.5.AID. 1980a.
ilkinson. 1977,
orldé Bank. 1979,



The situation in the Batinah has already been noted in Section
4,1,2, but soil salinity is hecoming a major preblem in interior
areas alsc, In Wadi Sayfam near 3ahlah, for example, there has
been a shift o sump irrigation over cthe last 15 years. The
water dirsctly under fields is mors saline than water tapped
upslope by aflaj, so that pumping has caused dramatic increases
in soil salinity. wWadi Sayfam is traditionally an important
cer=al growing area, but if current trends continue it is likely
that the soil will he too saline to support cereal cultivation
within a faw decades (Stevens 14978].

4.2.2 Mobile Dunes

In many local areas, varticularly in oases on the fringes of

sand deserts or dune fields, mobile dunes ars a problem. Many
villages in such regions have planted rows of palms or constru tad
mud brick walls to 2ct as windbreaks, but these are in constant
danger of peing overrun. 3ince most oasas, particularly the
cultivatad areas, are situatad in hollcws, <hey ars 2szeclally

Py ~yrny

ulnerazle to shifting sands (Wilkiason 1277:.

1%
£

-~a oy

. -
4.2.3 Devegetation—

In a survevy covering the antirs saninsula and Parsian/Arabian
GulZ region, Juneidi amd Fuss (1273) assert =hac zhe ganeral
erand chroughouz =he ar2a i3 toward ingcraasing deterloration of
rangeland. <Causas of this deterioracion include axtensiva
slowing of marginal Land Zor agrizuliure, a trand which has
been accelaracad by the use of modern machinery; overgralIing;
extensive firawood cuz=ing; the unplanned location oI wells,

so =har _ivestock =and =0 concanzratze in ona arsa; and the use
of zrucks =5 transTtcers animals o sraviously unaccaessidbla range
areas. Juneili and Huss gar-.iculaxly strass ovargrazing, and
claim =hat -acense 3razing 27 sneep nas Jastroved ti2 [ost

: bls 2 2 ~h b o 2

3irks. 137za.

Zarrisor and Gallagher., 1275,
Suneirdr and EHuss. 1273,
Jungius. L3275,

Mandavilla., 1377,

Munton., L2732,

Szholz. 12772,

WMilkznson. 1277,
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that the conclusions in the report do not apply to (man at all in most
aspects, ané only locally in other cases, Reports from both
desert areas (Schclz 19772, Jungius 1978) and mountain areas
(Mandaville 1977, Harrison and Gallagher 1976) indicate very little
deterioration of range resources., Jabals Akhéar and Aswad, both
of which were surveyeé extensively by the Cman Flora ané Fauna
Survey in 1975, showed little evidence of any damage to planc
communisies due to grazing by either domestic or wild animals.
Furthermore, if the figures in Table 22 are accurate, no shifi

away from sheer exists in OCman. The sheep population increased

by 1.85 times between 1274 and 1978, while goat ané camel
populations increaseé by 1.69 and l.44 times, respectively.
Likewise, overcutting of firewooé is not a widespread problem in
+he Sultanate /Munton 1979, Harrison and Gallagher 1976,

Wilkinson 1277, Mandaville 1877).

In a few local areas, devegetation i1s a major problem. The
Saih Hatat plateau beniné Musgat it one of the {ew areas des-
ignated for widespread woodcutting and the area has been under.
pressure Zor generations. Observations on the condition of
vegetation in the eastern plateau around Sig {not locatel B¥
Mandaville 1977, but seems to refer tec Saih Hatat) note that
woodcutting, heavyv grazing, and trampling by livestock have
occurred for centuries and have strongly aZfected the appearance
ané composition of vegetation. Likewise, extansive clearing

has taken place in the 3Batinah, which seems never to have observed
restrictions on cutting.

The government has suppcrteé modest well cérilling programs in
nomadic livestock areas, and many nomads are beginning to use trucks
to transport animals to pasture. In most cases, however, this
does not seem to be increacing pressure on vegetation. Herd
sizes are falling racidly among both 3edouin ané Shawawi
oopulations, so that most areas of Oman are now actually under
much less pressure <han previously., The major concentrations

of animals are in se=tled areas, but very little data is
available on the damage done to vegetaticn in these areas.

One fac+tor that may xeep range pressure Zrom becoming toc severe
is £he heavy reliance on fodder crops rather than grazing.

23/

3 Agriculrural Production—

Most observers assert that Cmani agriculture is either stagnant
or declining. Certainly estimates of total crogped areas have

23

Birks.
Scholz.

Sultanate ¢

Wilkinson. 1980,

85
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not changed over the last decade, while vi=lds in most cases

have gone down. DPests and disease are still 2 major problem

in most areas, and can greatly retard production, Limes, for
example, are susceptible to black flies, and date palms to

metaq flies. Disease is also common among livestock, particularly
diarrhea and various respiratory déiseases. Chicken diseases

are so rampant that many farmers simply give up txying to raise
chickens (Sultanate of Cman 1980a).

Many problems in the rural sectors wmay be traced to changes in
the structure of Cmani socisty which occur as the country
develops. As the tribal structure brezaks down, villages such as
Ghayzayn (Section 4.l) can no longer rely upon the wider tribal
entity to help them survive a drought. As mocern waterpumps orient
land and water rignhts concepts away from community ccoperation '
and toward individualism, most Zfarmers can no longer count on
community supgor: within the village to help with difficulties.
Although the government subsidizes pump distribution, in many
cases only the richer Zfarmers can aZZord pumss.  The others must
depend upon tha traditional aflaj, withous, nowever, +<h “i
organizational structure for maintaining these aflaj.
there is a declining interest in agricultural sector investment.
Agriculture was once a primary concern and cne of the major
means of investing surplus capital. Today 30 sercent of private
investment goes o =he capital area rather than to rural areas.
Only 4 percent oI zrivate investment goes iato groductiva
activities in Cman, and this includes Zactories as well as
agricultura (Scholz 1978). Many problams could probably ke
solvec simply wish tester management sractices. 0One survey among
the Shawawi found a ieacth rate among Lli
arcent per year. The three l2ading causes oL dsat were
ators (nyaena, Zox and a few lesorards), falling, and eatin
oisoncus planzs. Toss of xids and stonzaneous ator=ions

ol
were as high as 60 percent. These races sould easily se lowerad
through mora caraful management (5irks 1375).

24/

4 Labor Migrationm—

Many problams in the agrisultural sactor are sreatly aggravatad

24

Jirks. l976a.
irks. 197%b.

3irks. 1577.

B8irks and 3Siaclair. 1973,

~uar=arlvy Zconomic Reviaw ci 3ahrain, Catar, Cman, <he Yemens.
Annual Supplament. 1230,

Scholz. 1973,

Scholz, 1877t

Wilkianson. 1377.
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4,5 Publi

by rural labor migration (Section 2.3,2), which therefore

has an impact upon the environmeni, Declines in date yields

ané poor care of date ralms are often attributed at least partially
to lack of manpower (Scholz 1877z, Wilkinson 1877)., Cultivation

of grain crops has also suffered; some villages (e.g. AZi) no
longer grow anv grain because of manpower shortages (Scholz

1976), Seasonal croppinc of other foods is also being abandoned
(Birks and Sinclair 1979),

Labor shortages are also a major cause of the ailaj and well
dererioration discussed in Secticn 4.2.3. Neglect of aflaj

and wells makes them more suscertikle to droughts or £loods,

to +the extent that many cases of damage attributad to these
causes may actually be traced to lack of maintenance. Livestock
management has also suffered., TFor example, women must usually
take over sheepherding, but cannot go as far looking for strays.
Manv astoral txibes have let herd sizes fall to only 5 percent
cf former levels.

28
c Health Problems—

The majority of Cman's current nealth problems {Section 2.2.3)

are probably praventable through improved sanitation ané programs
such as malaria centrol, The three main causes of child mortality
are malaria (48%), castro-enteritis (24%), anc dysentery (1l6%)
(Farrag 1972). Nearly 90 oercent of the houses in Oman have

no .latrines or sewage disposal. Most houses are crowded, and in
some rural areas people also keep livestock under the same roo:Z.
Refuse is commonly dumpeé behind the house ané numans use date

or lime groves near <the villages as latrines. These areas

become breeding grounds Zor flies which spread trachoma.

Water rasources play 2 sor role in guklic health problems.
Perenniail pools in wadis z2nd oases, and wells on the Batinah

coast are breeding grounds Zor moscuitoes which spread Plasmodium
faiciparum, =he malarial organism which accounts for 20 percent

of the cases in northern Cman (U.S. AID 1980b). Pilot programs
carried out by the Minis<ry of Health with WHO assistance have
been Zfairly successful in reducing the incidence of malaria in
target areas. The control measures include use of larvicides

25 .
Cordes a

Farrag.
Nyror et
Scholz.
Scholz.
Scholz.
Sclcanasz
U.S. AIC

né Scholz. 1980.
1979,
1. 1377.
1378.
1977a.
1877,
e ¢ Zman. 1980a.
. 1980Db.
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4.6 wildlis

in breseding arsas, spraying residential areas, and drug prophylaxis,
One problem encountered is that sudden neavy rainstorms can wash
larvae out of wadi deds into unaccessaple tamporary breeding places.
Not only are they then out of reach of spraying, but they are

also ramoved Srom the larvivorous £ish found in many perannial
pools. Thers is also some evidence of incrzased resistance to
insecticides.

Aside from its role as mosguito breeding arsas, water also
centributes to the spread of communicable disease. Most wells and
surface channels of aflaj are uncovared and unprotected from
animals. Spot tests indicate that most water from these sources
is polluted to scme cegra2e. Not cnly arz the wells and aflaj used
to obtain drinking watar but people also wash in them, which may
further spread disease.

Some public health zroblems may be compounded by the rocesses of

urkanizaczion or sedenczrizazicn. Cman nas been fortunat2 that social
oraferances and jovernment programs .have so Iar Sorsstallsd the
wifesgread socourrance of snanty ToWns nsir ortan arsas.  lieverthalass,
thers are some small arsas oI shanzvTowa ac Musgac., Thess communitiss
ars unplanned and often entirsly without services such as sawage

r

7
svstems. Similarly, sedentarization of nomads usually trocaeds
scontanaously outside oI sstaclished areas. lNomads may simply
max2 a formerly seasornal camp permanent. 2rodlems of animal gens
and latrine ar=as in tche : < : ling ar=a ars then

compounded.

6/
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The govermment of Cman has Jefined praservazion of wildlife as ons

of its major concarns. activity is dirscted towaris

zahr, and sevaral gazelles at zresent. The alarming <

gazelle and tahr pooulations seens to have been raversed within the

last several years, and tha program,to r22statlish the ©

shows prcmise of success 2

copulations dininished primarxily by the intr

w#izh medern wvehiclses, airplanes, and u:ama:i: waagens. ZInvironmenzal
rom canels did vary li:

n s

(S
{1}

prassuras and tradizicnal =xribal hunting £
to affact nerds. Tha2 3Sultanate ©ook =2arlv staps <o zan de

(38 ]
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medern hunting methods amecng its citizens, but was unable te
control the entry of Zforeign hunting parties. The major

faczor that has allowed progress in restoring populations in
recent vears has been tighter control of border areas. Foreign
hunting parties cannot gain permission to enter Cman, and illegal
entry is now fairly eZfectively controlled by the Border Scouts,
regqular arny, police, and Petroleum Develosment Cman outposts.

The oryx and the gazelles seem not to face much pressure on other
fronts. Complete bars on anvy kiné of hunting are now in eifect

for citizens, and ars usually obsexrved. 1In fact, Gazella gazella
arabica herds observed in the Jiddat al-Harasis seemed guite tame,
indicating that they ars not usuelly disturbed by man. This
contrasts sharply with gazelle behavior observed in areas of Arabia
where they are still under hunting pressure (Jungius 1973).

Predator prassure is alsc slight, since faw predators are currently
found in the desert areas prelerrec by mcst gazelle and the oryxX.
Competition for grazing with domest herds may have been a slight
factor in local areas, but in ceneral traditional herding did not
1228 to anv extensive devegetaticn. In the Jiddat al-Harasis joats
and camels can of*ten be seed grazing near gazelle herds (Jungius
1e7g)

-

()
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<
~
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The major Zactor limiting populations of the tahr was the small
size of its preferred mountain hadbitat. Competition IZrom domestic

5
stock and buntir ware the seconé and third most imporzant factors
(Munton 1979). Poaching does continue to scme extent, but the

tahr areas <the ig lit=le evidence that livestock is depleting

vecetation, and as Shawawi herd sizes Zall, this alrsady slight
cressure will decrezse. Oman <does not eem to nave addressed

e 2niang n leopard. One 2roblem

-

1976 han on tahr hunting is generally observed. In many major
r

(
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may be that the leogard is
and conservation measures would therefore not

suppor= that the tahr, gazells, and oryx prog:ams have a2njoved
Smaller animals have also received lit t

a worléwide problam that will be rectiii Y
scientific knowledge of the smaller animals. The Sultana:e

has begun to incorporate conservation issues into 1ts educational
programs, and has mades wildlifs conservation ané research one of
izs prioritiss.

4.7 Environment and the Modern Sector

No information is available on the extent of industrial pollution

accompanying Cmani industrializaticn eflorts. Similar l:, chere
seems to have heen no aralvsis of the imgact of mining activities.

-

There have been reports of corrosion in oil pipelines, both dY¥
the sané upon which the pipelines must often be laid, and by



saline watsr used in secondary recovery of oil,
leakage due to corrosion haye nok vet been respor
oil storage tanks developed a leak in 1977 but Zu
is not available (Middle East Economic Digest, Sp

Howeyer, cases of
tad., One of the
rther information
eci

al Report 1978).

Lictle information is available on zotantial oil gollution off Cman's
coasts. The Sultanate does not currentlv rossess any producing off-

shorz wells, so the major danger is croobably tanker traiffic. The
Persian/Arabian GulZ, che Strait of Hormuz, and the GulI of Cman
the heaviast tanker traffic in =he world, and it is common =sracti

for tankers =o deballast directly into the sea. This seawater ballas<:

is contaminatad with oil, and it is estimazed that zankars an route

o Saudi Arabia alone dump 400,000 =ons of oil per year in this
manner. The problem Zor Oman has bean compouncded by the Iracg-Ir
h

war: tanksrs deballast just outside the Strait of Hormuz so that the
run up the Guls will be quicker and less costly in insurance charges.

Cman has repor=ed that the beaches alcong the 3atinan ars now
contaninated with tar (3ryant Ll38l).

27/
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.2 Zconomiz Cavellsnment—
ol

Tor all cractical purposas, Cman first tegan i:s develogment af
1970. In lata 1974 a Sultanic decree created the Develocment C

In aarly 1973 the council issued a rasolution deZ Zining tha aojac-lves

of sccnomic development in Cman, wnich are surmarizad as follcows
(Sultanata of Cman a.3.):

{(a) %o develop new s
=0 raplac e oil ravenues;

(b) to increase the progortion of casital 1nzes‘_nent axpended on
o) )

ufacturing, mining, agricul:cura

"~
~)

-

Cordas and Scholz. 123

0
Middle Zas- Zconomic Digest=. 2 dav, 1230,
—==== 10 Qctober, l280Ca.
e==== 10 Oczoker, l%3CL.
-==== 31 Cctober, L322,
e==== 2] Novexbter, 12930,
wm——— 15=21 Mav, 192L.
Sul=arata o2 Zman. 0.2,
Sul-anate of man. L23Ca.
C.3. AID. 1z30bo.
Werld Zank. L1279,

ources of income to supplement and 2ventually

he sactors of man-



(¢) +=o effect.a wider geographical distribution of investment in
order that the henefits may be shared by different regions of
the country, and to narrow the gap in the standards of living in
different regions with special emphasis on the least developed
regions;

(d) to maintain and develop the existing areas of population and to
protect them against cthe dangers of mass irmigration to these
already éensely porulateé areas and to protect the enviromment;

(e) to pay more attention to the development of water resources,
which are of vital importance to economic SIOgrass;

(£) to develop the local human resources in order that they may he
able to Tlay a more active role in the national economy;

(g} +to continue the development of basic infrastructure;

(h) to encourage trading activities by removing the obstacles which
hinder their progress; "hese obstacles include probleums of trans-
portation, storage ané limitaticns on competition with a view o
encouraging competitive practices and keeping prices at reasonatle
levels;

-

(i) to work %o achieve the basic recuirements of a free economy in which
the privace ssctor plags a leading role on the basis of Zree
competiticn in a market clear of monopolistic practices. To
this ené the introduc<ion of incentives including reasonable tax

evenptions, loans with easy recavment terms to fipance croductive

projects, and government tarticipation in the capital of imporsant
projects are suggested.

~

(j) to improve the eificiency of the government administration.

Table 31 shows a hreakdown by sector of the budget for the first Zive-
vear plan, which ran from 1973 to 1230. 3Sucdget allocations wers not
based on identified srojects in many cases, andé it was ofzen impossible
to utilize allocazions. For exampls, azcording to Sultanate of Oman
1980a, agricultural expenditure, which was a very small crosortion

of the planned budget to begin with, hadé fallen shor: of intended
investments by 43 percent by 1372.

Another problsm was that many projects were carriad out without rrior
feasibilitv studiss. Costs then turned out o be unnecessarily

high if the project was successfully concluded at all. The govarnment
i=self has pointed out these difficul:ies and has calleé for mcre care
in the planning and imclementation of the second five-year plan
(Sultanats of OCman 198Ca). Budget allocaticns to the ministries for
the 1981-1385 plan are presented in Tadble 32. The planned exrcenditurs






likely to have ths mest direct impact upon croblems discussed in this
rerort is the 1Q0 million OR (10% of cthe allocations) which go tc the
Miaistrv of Agriculture ané Fisheries, Torty percent of this budget

is for wazer resouxces development (I,S. AID 1380B), Water policies

at oresent include governmensz subsidies Zor pump purchase, anéd & number
of well érilling oproiects (Apsendix VII, Table 2). With groundwater
depletion ané salinitv problems alreadv a major concerrn, 1t seems
unlikely that more pump ané well projects will make matters better.
Several of the croject descriptions note that allaj will go dry

because of new pumping, and this deficit 1s to be made up by even

more pumring.

Other zrojects, such as the proposed shallow aguifer recharge, should
help to alleviats water oroblems in some areas if thev are successiully
implemented. The government has also announceé that the Ministry

of Petrolsaum and Minerals will cooverate with the Environmental

Council (not identified fur<ther) to contrsl pollution from the new
refinerv to be built at Mina al-Tahal (Midéle Zast Econcmic Digest
18-21 Mav, 1981}, This kind of unewven attention to environmental
concerns suggests tha% there is no £ : ocess of environmental
impact assessment wic t

g
J
§
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Patterns of Wind Flow QOver Oman
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The flow patterns are based on observations at various heights ‘see Tabla [-111), and it is
assumed that wind direction doa not change with height through the layer. Screamiinea
are broken where winds from the land dow above a thin surface ilm of air moving from 2
different direction. o
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2. Rainfall at Sclected Stations

Rainfall in millimeters

Muscat Rostaq} Nizwa ] Al Waltli Salalah
Monthly averages Monthly acluals Actuals| Actuals | Actuats| Monthly Monthly actuals

Month averages

1893-1920 [1921-50{1951-76 {1893-76 } 1976 1977 1978 19786 | 1978 1978 1942-72 1975 1976 1977
January 28.3 25.2 33.7 29.0 445 54.0 29.5 9.5 28.9 10.5 1.0 — —_— _—
February 21.3 14.5 191 18.7 59.5 23.7 24.5 11.5 a3 28.5 1.0 — 1.8 —
March 15.5 5.1 11.7 11.2 53.0 6.8 17.2 19.5 42.5 25 6.4 —_ — —
April 10.5 3.7 10.4 8.5 353 16.5 1.5 3.8 23 22.0 4.6 — 75.2 83.2
May 0.1 01 6.7 2.3 — Tr. — — — —_ 13.7 — — 40.3
June 29 Tr. 1.7 1.7 — 8.1 — —_ 1.0 —_ 4.0 — — 159.0
July 0.4 0.2 41 1.6 8.0 Tr. 1.0 8.0 511 —_ 27.0 28.0 27.5 25.1
August 0.9 Tr. 4.6 1.9 —_ 0.5 —_ 24.0 10.1 — 26.7 21.0 10.2 23.3
September — — — — — — — 12.0 Tr. — 3.4 22.0 2.2 2.8
Oclober 2.3 2.8 Tr. 1.7 — —_— — —_— — -— 7.6 —_ — 30.5
November 8.3 1.7 6.8 7.6 —_ 74.7 Tr. —_— — 5.5 8.7 — —_ —
December 15.0 28.5 17.4 19.5 3.0 Tr. —_ _— — — 3.8 —_— —_ 3.5
Total 105.5 87.8 116.2 103.7 203.3 i81.3 73.7 88.3 139.2 69.0 4 1079 71.0 1169 367.7

Tr = Trace rainfall.
Scurces:  Sultanate of Oman, 1979,




$. Hlaxiwen and Biniman Pempaeratoges

Muscul Darsalt Rosluq Nizwa Al Wall Salalah
Monthiy uvoruges |Montily avoragos | Monthly averuges | Monthly uverages | Monthly avoragos Moalhly avoragos
Month . :
1952 - 61 1978 1078 1971 1978 1974-78 1977
S Mux-C | Min*C {Max C| Min"C | Max"Cj Min"C Mux'C' Min*C [Max-clMin*C {Max C|Min"C |Max"“C |Min*G
Junuary 27.0 16.5 24.6 18.0 251 158 26.3 S.Q 20.0 15.0 26.8 15.7 N.A, N.A.
Fobruny 208.7 16.3 21.8 19.0 26.9 12.2 26.8 16.6 28.3 154 2-9.5 181 31.0 17.0
Murch 32.4 18.6 26.0 20.4 30.7 13.9 31.1 12.3 33.0 17.0 29.4 10.9 33.1 15.0
Apuil 35.6 214 J4.8 22.8 3r.1 19.3 36.7 17.9 39.0 21.7 31.8 231 Nnag 211
'\), Muy 390 251 31.7 20.0 416 21.8 140.6 20.2 423 23.6 318 24.5 324 225
Junae 409 271 39.0 22.0 43.3 258.5 42.5 23.8 41.0 24.6 314 25.6 334 20.2
July awo | 274 lava sz | viw | 260 | 3u2 | 240 |400 | 260 [209 | 246 |291 | 245
Antgust 371.2 26.2 36.8 31.0 40.6 253 41.6 24.0 38.0 23.0 281 23.5 27.2 22.7
Soptumbor 36.4 20.1 35.7 28.0 39.4 21.9 30.8 203 374 220 28.5 228 20.8 22.5
Oclobor 349 23.3 36.0 24.0 35.9 17.3 35.6 15.9 37.0 18.5 30.7 20.4 308 20.3
Hovumbor a7 20.2 N.A. N.A. 3t.8 16.2 31.0 14.5 33.0 17.0 303 17.8 31.6 19.4
Ducumbuor 20.0 17.9 294 17.5 26.7 12.8 28.0 il1.1 203 13.5 28.2 16.7 29.5 17.9

HA. = Hot avallable.

Sources:s  Sultanabte of Owman. V79,



4. Relative Humidity

=

~J

Sul tanate of Oman ,

1979.

Muscal Darsait Rostaq Nizwa Al Wali ._: Salalah
Monthly average Monthly evarage 1Monihiy average | Monthly averege| wiontniy eversge | Montnly avorage Monthly average

Month o 0000 his 41 00.00 hie | a1 0900 his at 03.00 hrs and 12.00 hrs

1952 - 61 1978 1978 1978 1978 1874-76 1977

Max % Min % | Average %]|Average %{Average %{ Average % | Average %| Max % kin % | Average %
January 88 46 N.A. 76 71 77 59.0 N.A. N.A. N.A.
February 9 46 64 78 67 79.4 59.5 43.0 32.0 375
March 90 36 62 65 57 79.6 66.2 66.0 54.0 60.0
April 90 33 53 58 49 79 70.0 70.2 74.0 721
May 87 20 78 51 46 74 82.0 82.0 73.0 77.5
June 90 23 84 59 45 53 83.9 88.0 81.0 84.5
July 92 45 62 69 59 74 85.2 98.0 95.0 96.5
August 94 51 68 53 51 80 87.7 g2.0 62.0 92.0
Seplember 90 47 85 68 58 a8 82.0 84.0 81.0 82.5
October 86 38 56 58 52 79 69.8 71.0 68.0 69.5
November 82 35 N.A. 57 61 78.5 57.5 54.0 50.0 52.0
December 87 44 57.5 N.A. 67 80.5 62.2 64.0 56.0 60.0
N.A = Not available.
'S-l ).l‘)-[‘,'-(':'(-;!i-‘:- TSsult




5. Climatological Data for Nizwa and fanhud

TABLE |—CLIMATOLOGICAL DATA FOR FAHUD AND NIZWA
FAHUD. 22618\ $6*I0'E. Alitude about 150 m.
Period : 1961=67, with adu.onai rainfail 19i6-57.
Jan. Feb. Mar. Apr. May Jume July Aug. Sest. Oet. Nov Dvee. Year

Temperature®

Montnly mean of

Jaiiy max. 1 C) 28 hi| R 16 4 48 4« 4 30 27 2 M AL}
Roiuttee mmidity

Monthly mean of

reacings at [0 h

{per cent) $5 1] by, 34 3 23 36 19 39 X3 42 N 40
Raint2il
Monthly meins
1 Toralf=m | tr ) ? ] e ree 3 \ D] 9 tr 10
tb) Run days <l < [ 3 1 -t M 3] b 0 ot v
Surface wind
~ N 4 5 te s 3 N ! " 2 1 7 s
Psrcentage MNE i 0 2 B | ! 0 3 h X! 13 9 4
trequency i 4 ? s 1) ? 3 i s 03 9 4 2 9
of occurrence SE 1) 2 25 26 7 29 0 ) 42 23 by 15 32
of dilTerent 4 te 10 13 N ] 3 0 [} 3 9 17 1
Jiresnons Sw D] Q ) § 3 M 3 1 4 $ - 9 -
4t 1000 h W 5 3 4 s 9 b) 2 1 n a 4 0 4
NW 22 M b [ 16 7 B i J > 7 14
Ciim HY) 22 4 1l 14 B} 14 7 14 p) N A 19
No. of absersations 12 at [T A 5 B AT B - AR 3 " 34 3 W27
NiZwa, WOLN STPIOE. adtitude apout 150 m
Period : 194])=67.
Rain‘ull .
Monthly means
1a) Total tmm) 13 i s 23 0 | 10 s $ 5 7 2 161
(b} Rain days ! { ! 2 3 «l 2 ! <! <l t <l 11

* (neluding dbservations at nearpy Jruiling sites. Readings lorreeied 1o diiide s Finud useng 4 lasce rate of
10°C, X assuming (fat the 2otennal temserature does Aul vary NUAZONtaiy within JMe grea ot tne Jrubing vtes.

This is probably true since tne sites difer :a hegnt by 20U M 21 MOst, wnereas the sonveslive idrer orecadiy
eatends (0 }-5 km above the ground.

* But 75 mm felt in July 1967,

Source: Pedgley. 1273.
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6. Climatological Data for Midway, Dhofar

TABLE [==CLIMATOLOGICAL DATA FOR MIDWAY, DHOFAR
MIDWAY, 13°02°N L1 ST°E. Alutude apout 450 m,
Pertad @ 1980-8¥,
Jan, Feb. Mar. Apr. May June July Aug Sept. Oct. Nov. Dee. Year

Terpersture
Montniy mean of
(@)

2 28 32 3¢ 0 41 » RH R PR 30 hr 4

tper cent) 5 40 39 38 8 25 2 48 8 35 4] 54 41
Suelace wind

14 N 2] g8 14 10 0 0 4 H e 30 12

< I ) 1 ! 0 [V] 0 0 16 9 2 1

H 7 s b ! 3 0 0 4 19 13 15 7

2 4 | [l 0 0 0 b ] s ) 0 2

23 28 9 48 il 40 <L o2 A3 0 o ¢ 45

d1rainons SW ! 0 0 4 3 M 2 3 0 2 [ 3 2

FIEHLON ] W 7 7 0 3 17 T ] M ! A a 9 6

NW 16 b ] " ) 3 0 0 1 2 3 ' §

Caim a2 19 27 {2 2 30 s 3] 21 9 10 ] 18

No. of abservations 9 8) 92 b 9t o0 6l 9) 89 89 %0 89 1006

Source: Pedgley. 1970.
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1965

1966

1ved

1969

7. Rainfall at Buraimi Oasis

Jan. PFeb. Mar.

Apr.

May

June

Gauge Not Installed

33.5 1.3 -

Source:

Stevens.  1970.

July Aug.

Sept.

Oct.

Nov .,

Dec.

‘I'rc.

Annual
Total

39.5
14.8
77.3

46.7
{(Jan.—July)



8. Bioclimatic Regions Map Class

Desertic True Desert 355 < x < 365 1
Deser=* 300 < x < 355 2
Sub Desertic Dry Season Longer 250 < x < 300 3
Dry Season Shorter 150 < x < 200 4
Mediterranean 150 < x < 200 5
Xerothermomed
a

x = number of physiological dry days during the
dry period.

Source: UNESCO-FAO. 1963,
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Pczulation and Growth Rates

Population 3nowing Foreign Residents

oI

- - P e by -
Rural Pogulation Istimaces

tics

n

Miscellanscus Demographic Staci

Population Pyramid for a Samgle Area

Geograrhizal Districts in
asor Tribes in Northern Oman
Medical and Public Health Personnel

Medical and Public Health Establishmencs

113



1. Pozulation and Growth Rate

] Average annual
Year Population Year Popuiation Period growth rats
PROJECTED ESTIMATES 1969 §35 1950-55 1.9
(1,000] 1955-80 2.1
1950 413 1970 654
1955 455 1971 74 1960-635 2.4
1960 505 1972 ‘ 696 . 9.7
1961 517 1973 719 1965-70 ‘
1962 529 1974 742 1970-75 3.2
- 3.0
1963 543 1975 755 1975-79
1964 557 1975 750
1965 571 1977 314
1966 535 1978 333
1967 501 1979 364
1963 513

NOTES: 1950-79— 3ased on U.N. estimates and zedium variant arojections (U.N., 1979, 3. 39).

Souxrza 2.3. Cepz., oI Commerce 1330
2 Sopulation Sacwing Torsign Fesidents (in CusS3acs)

Toraiz>

Tear Laciouals Forsiza Total
2asidunts

1972 509 0 529

197 52§ 12 553

1974 44) 56 539

1973 561 31 752

1976 539 129 300

1917 100 130 330

1978 720 140 360

M{saiom escimacas, Sased 3 1378 aatiomal.populacica of 720,000 md a
2.92 growth rata ainca 1972,

Source: world 3anxk. L1372,

W



3. Rural Populaticn Zstimates

No. of Peorle

3atina 200,000
Oman Proper 130,00C¢C
Dhaniran 120,000
Shargiva 60,000
Western Heajar 35,000
Eastern Hajar 40,000
Sur and Jaalan 60,000
Jau ané 3uraimi 7,000
Musandam : 15,000
Dhotar 55,000

TOTAL 722,000

Source: Sultanate of Oman. 1979,
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4. Miscellancous Demographic Statistics

Population Density

(per s¢. kmj
Population Density

(per sqg. km. arable land)
Percent of Population Urban
Population Growth Rate
Crude Birth Rate

(puer 1000)

Crude beath Rate
{(per 1000)

Infant Murtality Rate
(per 10000)

L1 fe Expoectancy
at birth (ycars)

Population Structure
+ N 14 years
4 < 1H-64 years

v > (Y years

propulation per Practicing Physician

1 Literate
Per Capita GNP (USS)

Labor lorce (1000°'s

sas high as 4934 (1977) (Source 4)

sSources: 1. u.s. AlD. 1980a.
2.
3. World Bank.
4. World Bank.

U.s. bept. of Commerce.

18

142

147.0

45.1
52.0
2.9

3933*
30
2510
240

(1978)

(1978)

(1978)
(1979)
(1979)

(1978)

(1979)

(1978)

(1978)

(1977)
(1977)
(1978)

Source

N o~

[}



5. DPopulation Pyramid Ior a Sample Area

1.
<3
~

o0
O
.’~

L3

l w l |
W
t
@
Iy

sl iy
[ B T |
IR A

TR

@
o
|
@
&

1
|
1 T
sco 0 56O 1SC0 1560

TOTAL SAMPLED POPULATION

1500 10C0

u"’

Ros ol Xhgyme
Uma Clv-u- ) /
Shore Fadis 1
&t imon™ U.,.,,",

NS e, \

Total population in
Duoo
sample area: 17,000 - Hie

Source: 3irks., 1976Ah.



6. Administrative bDistricts

WILAYALS

wali at Bawshar.

Ihe Sultanate of Oman is divided into 41 wilayats each governed by a Wali. “Yhe capital area
(Muscat) is administered by governor of the capital with the assistance of Wali at Sib and a Sub-

Khasab Musandam
Bayah .
Bukha '
Barka Balinah
Masnaa "
Suwaiq "
Khabura "
Saham "
Sohar "
Liwa "
Shinas "

Nakhl and Wadi

Maawi 1 Wes bern lajar
RO Lany "
Awalb i *

Wadi Bani Khalid Eastern Hajar

vuriyat "
Wadl Diwa v
Dank bhahirah
tbhri "
Yangal "
Hamra .

Source:  Sultanate of Oman. 1979.

The other wilayats are as under:

24,
25,
26.
27.
28.
29,
30.
31.
32,
33.
34.

35.

38.
39.

40.

Buraimi
Muhdah

Bahla
Nizwa
Manah
Tzki
Adawm
Sumail
pid Bid

Mudaibi
Ibra
Qabil
pBiddiyah

Bilad Bani Bu
llasan

Kamil and
Watli

Bilad Bani

Bu Ali

Sur

Masiraii

bhofar

Jau and Buraimi

Oman lnterior

Sharqiya

Jaalan and Sur

Southern
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Geographical Districts in Northern Oman

rd
/
/’ ——— District Boundry
{ O City
{ DISTRICT
| \
~<\
~\
\
\
Jau |
{
\
N
"\ uestery O Masna“ah
- <
’ Barkah
y Moo MAJAR S~ SIb Matpal ac
it ~o < _BATINAH -7
~ ——— _/"‘ h
F'/ ‘\\ | MASQAT
\ DISTRICT
O Dhank \ Naghl ,}—\‘\
_ N ORustiq ofitsn T S<
DHAN IRAH o OAwabl T gapzeyl 777
! ‘\‘_‘ /
o Ibrl ~—~<_ !/ EASTERN HAJAR
/ oo T
/ (o) / \\\
yahlah © N? Izk} I’ RN
7/ Zva .
s / Ibra \/\
y OMAN PROPER ! o ° AN
s ! suARQIYAH ) \
7 4 ; _ ~
! \ BADIYAN >
{ \~._....1/ _
O Adam \ / JACALAN
t
]
¢ O pilad banl
, " bu llasa
I | i
Source: Speece. 1981,
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Major Trib

es in Northern Oman

v T
A
\ \
> S opkan
T g
3 Cor ™
) vl
- . _‘\.’_-‘\ /c_\: ks
X -7 Suaravin) 0 e 90
0 ~. \\ . h-— i L'j 1' .l A__b i
0 \ W NA IMJ 50
. N ’, (> 0 mis
N FAL su S04 ‘*‘(ll\f'—_\ﬁ/
SHAMIS N N\ N oy
; - ¢ ; R e~ AP
e Lo 7T e ok Ay A A N L T P
/ -" 1 uunu\)/‘f‘\ — AN Y N M IABIT Ty e
T - Ao TNl = P knanis A @
! pALOSH WA ARG B GHARIR, & Y 2 ) B w
’ N~ ~ ay S \v -~ //T ~
. SN Y ‘L -7 v N ~\%s
! SCaMNAY g vAnS P N2 Y B BAT
; ~-1 \ ‘L\NIYAM, > % AN
~ i c
' \ N NPT St VAR P vl
H v | -~ { PR S ,ofr_; R —-
! usiukavty L - y) VY . MUSHARIFA
—‘1 AN { A RN -
- . % \;\~\1 & JANABA
/ A g A 4 i
_ . o MawAmii S, MR
.\ Ga \\ 1“\ \\ ’ ‘2 ) h
~ DUR ~ SO A
\ vy ~.7 SCHISHAM  F
\ Y " _ Ay /’;' - \\\
\ v 8.RASIBRY » S
\ ll \\ ~ LA ,// ..‘,.\r
\ y \ B.BUASAN Y \©
‘ / ! . \
. \ — —
i ! | AL WAHIBA N
._ : L
Source: Wilkinson., 1977,


http:oLz~e:WiLkiin..on

9, Medical and Pudblic Health Personnel

Number st ihe eng of

Category 1970° [ 1971°1972°11973°[1974° 1975 | 1976 | 1977 [ 1978
Speciansts hd 7 9 12 kLY 52 50 n 75
Ooctors 12 9 52 7 |18 95| 101 | 131 | 133
Denusis — - 2 2 8 (] 9 9 10
Matrons/Nurses/Asusian: Nurses | T ns| 208|335 |11 S22 824 | 6%
Midwrives — -— — -— 7 19 18 2% 24
G“..ﬁ’é"m‘s‘."nfﬂ,’;“(ﬁmu”‘“"" 35| 46 | 68 | 84 |00 | &2 ) 182 | 190 | 178
Laboratory Tecnnicians/Assstants -— 7 13 20 2 55 82 ™ 62
X-Aay Techmcians/Assslants - H 7 15 3 59 42 Q 4
Oental Technicians/Assutants -— 1 2 | 8 4 § ] 8
General Technicians ' -— -— - - - 2 k') 83|
Physotharapista -] =] -] - H H 2 1 1
Pharmacisis/Asustants Pharmacists 1 4| n 151 490 | &5 e8| 73 70
Medical Oroeriies/Drussens W 137 |24 | I | 483 (] 572 83| ™

Fiqurea for the yew reials to number of sanctioned posia

Source: Sultanate of Oman. 1979.




10. Medical and Public Health Establishments
Numper at Te end of
1970 | 1971 | 1972 [ 1973 | 1974 | 1978 | 1878 | 1977 41978
Hosonals - s 10 12 13 13 13 13 13
Heaith Caentres 9 10 T° 5 " 1" 1" 12 12

Qispensanes 10 13 27 k'] 2 W ° 4 a7

Puohic Heaith Compounds - -— - 2 2 4 ) H H

Pudlic Heaith Unils - - - -— - [} 9 9 13

Quaranune Unils — — -— -— - 8 [} 7 14

pudlic Heaith Central Cantras — - -— -— - n 12 1" 12
(Capitai arwa)

Boux

12 218 528 564 334 100.)11252 1409 | 1400

Locston of Gavemment (Civi) muical mdvnunlle,r;llm..mmummnu ang heds,

rospItals

Heaith Contres :

Dispensanas

Punie Health
Comoounds

Pubbc Health
Umirs

Cuarannne Unitx:

regionwise during 1978

Sumail (%9)., Tenaam {50), Acranma-Mutran (118 of waen 25 T3 1ng 9 manul},
Asszaa-Muscat (18), Muscat (21), Nizwa (50}, Sonhar (53). Al Nanga-Auw (173),
Salaian (300), Sur (%Q), 3uram: (5Q). Xhoula-Mina ai Fanal {185), Aostaq (50).

Qunyat (8), Masnaa, Ibra {24}, 8Busha (18}, Sanam (8), Sania (24). Sinaw {24},
Sileg Sam 3u Ah (24), Jwad 3am 3u Hassan 124), Jayan (24), Khasab (24),
Mamran (24). '

Sib, Barka, Shines. Anaoura, Ah, Naxdl Adam, Oank, Kami, Muamzi, 1. Al Khod,
Suwaiq, Fanja, [2n, Mamre, Manen. Anatat, irat u Mawz, Oangz, Wydand,* Taga,
MarDat. Mudnar, Thamraut (Midway), ADu dsqre. Shehm, Aiga, ‘Vah, Muhdan (4)°°
Midt (4),°° Mamur, Wadi Sani Ruwana, Awadi, HauFGhal, Maana {¢).°° Sadna,
Yangai (4).°" Taws, Chalkool, Jedel AlAxndnar. Siaiys, OJagmar, Rekhul, MEIK
Xyna Myna, Al Ashznarah.

Sumal, Nizwa, 3ansm, Salaian, urmmi.

Sip. danta, Sonsr. Mughaino Maarsh Sur Onanx, Al Hamra, Qurnyat, Khasad, Silad
3am Sy A, naa 3am 3y Hesaan. Al Asnknaran.

Mina-Capocs, Mineaysul, Mins-Al Fanai, Sy Aport, Saialan Asmart, Xhatnat Al
Maiahan, ‘vaar Mt

* Three NMeaith contrea wers uoGreded 10 NOOilus Junng 1972 and wo mare duang 1973

**Matemuty cantres,

NQTES; 1. Figures @ Dracets 3now ha Aumoer ol beds.

2 Civil NOSOUAIR QuUiDn CoNIM ares aisQ unceraxe Judlic haml work wnere (Mere are N0
moarsie publc nesith facilines,

[
18]
(28]



APPENDIX III

ECONOMIC CHARACTERISTICS

World Bank Zconomic Data Sheet

Struc+ture oI GDP by Sector

Projected GDP by Sector, 1978-1985
Agriculzural 2rocduction

Composition of Imports ané Principal Trading
Employment Sstimates

Government ZImplovment

'y

iV

v

te Sector Employment

123

Partners



DMAN

rconomic Data Sheet 1 - Population,

= NP Per Capita - 1977 1L'Ss: 2510

1 Wworld 3ank sconomic Daca Sheet

.National Accounts, and Prices

(580 153 156) 1963 1504 1987 1554 M9 1970 1571
dopuiation _
\Total. midyear. thousands! 4130 453.0 305.0 5710 387.0 803.0 §19.0 638.0 §34.0 §73.0
SDP by industrial origin At current factor cost
Agriculture 13.7 14.2 14.3 15.1 16.1 16.8 18.8
Mining . Q.4 12.0 0.7 69.4 715 339
Manufacturing . 0.1 0.1 0.1 0.1 0.4 0.2 0.2
Construction . 52 5.7 8.3 7.3 7.7 10.8 20.4
Electnicity, gas. and water . * ’ ¢ ¢ ¢ 0.1 0.3
Transport and commuaications ) 0.3 0.3 0.4 0.8 0.8 0.7 .1
Trade and dnance . e 0.3 0.8 1.1 1.5 22 22 1.5
Public administration and defense . 0.5 0.5 0.8 1.3 1.8 23 4l
Other branches . 2.0 21 2.0 3l 21 2.5 348
GDP a¢ factor zost® .. 208 24.2 38.8 8.7 100.0 108.8 128.1
Net indirect taxes . 0.8 0.7 0.7 0.8 1.0 1.2 L1 1.1
GDP at market prices 15.8 29, 243 38.8 78.7 100.0 106.8 125.1
GDP by industrial ocigin
{coastant 1978 prices) At constant factor cost
Agnculture
Mining
Manufactuning
Construction
Electricitv, gas. and water . . .
Trinsport 1ad commumcaaons - “.
Trade and Enance .
S1piie sdministration and defense
Cther branches
SDP 1t factar cost’
Net indirect taxes e . . .. . . .. ..
GOP it market pnces 1053 13+.5 1413 133.2 427.3 337.8 338.3 561.0
Resources and expencitures At current market prices
GNP 13.5 2.8 4.2 33.2 39.3 78.7 31.3 101.1
Factop payments to ibroad ‘net) . . .. -1.8 -19.2 -23.3 -23.0 -24.0
SDp 15.8 2.3 242 38.8 78.7 100.0 106.3 123.1
{mports of Zoods and N.FS! 5.7 i1L.8 11.9 210 40.2
. Ezporss of goods and N.F.5.! 13.1 33.2 T4.8 78.7 32.3
Total resources 4 33.1 373 49.1 13.0
Snvate consumption 20.5 14 29 207 214
Ceneral government consumption 1.7 33 3.1 13.7 28.0
Gross domestic investnent 12,14 3.9 2.3 14.7 33.3
Resources and expenditures
(constant 1978 prices) At constant market prices
CN? 103.3 134.3 141.3 213.4 323.3 412.3 268.1 433.4
Factor pavments to aroad tnet) ‘ ' ‘ =213 -104.3 -123.3 -130.2 -107.3
GoP 105.3 154.3 141.3 2352 4373 337.5 338.3 361.9
Imports of goods and N.F.S5. - ..
Txports of goods aod N.F.S. . .. . .. .
Total resources 38.8 .3 30.8 7.4 132.4
Prvate consumoption 33.3 49.7 H ¥ 43.2 2.5
General government consumption 4.4 7 113 383 31.7
Coss domestic investment 256.9 19.4 17.3 239 3a.1
lnventment inancing At current market peicss
Coss domestic investment 121 3.9 3.3 14.7 33.3
Geoss national savings (excluding
aet current transters fom
abroadi 12.9 M3 48.7 47.4 53.7
Niet baiance of 7oods ind services 0.3 144 39.4 32.7 15.1
Cross national ;avings unciuding
et curtent mansiess from
ioroad)
Domestic pnice indexcs {1970=100)
Consumer pacs +OF fetai price!
ndex
Whotesale znce index .. . .. .. . .. .
impiictt GOP dedator 75.1 37.3 39,1 35.9 95.3 36.9 100.0 L6 ;
) Rials Omani per US douilsr
Fareign exchange rate 0.357 0.357 0.357 0.357 0.337 0.282 0.417 0.417 0.417 0.4.3

L i981-70. % COPF o menst s ¢ 177577,

L 1267-T0 o (973 e omv. L igrr=ion, ¢ (T



1 (corn't.) World Bank Economic Data Sheet

19572 1573 1974 1973’ 1578 197 1950-40 I80.70 1970-77
Average annual growth rate (percent)
697.0 719.0 742.0 7668.0 790.0 814.0 2.0 2.6 3.2 (Total, midyear, thousands)
(millions of rials Omani) As pereentage of GDP
17.9 17.8 18.4 18.1 21.9 24.1 3L 4.2 Agricuiture
768.4 9.5 7 486.8 330.4 334.8 . 45.2* 63.2 Mining
0.3 0.6 2.0 21 4.0 8.3 . 0.2 0.5 Manufacturing
22.8 240 58.2 38.1 96.8 88.4 . 13.5* 114 Construction
0.7 0.9 1.2 1.8 3.0 6.3 . 0.0 0.3 Electricity, gas, and water
32 4.4 12.3 23.5 25.0 28.2 . 0.9 2.8 Transport and communications
4.8 9.2 37.5 60.9 61.5 67.9 .. 2.5 8.9 Trade and finance
11.0 131 4.8 33.0 71.0 83.4 . 200 78 Public administration and defense
5.0 6.0 10.7 17.7 25.2 321 . 44 29 Other branches
141.7 170.3 591.6 733.0 840.6 §73.5 . 100.0 100.0 GDP at factor cost®
1.8 1.7 2.3 0.5 45 4.8 . L7 0.5 Net indirect taxes
141.7 1703 591.8 753.0 840.6 873.5 . 100.0 100.0 GDP at market prices
{millions of rials Omani) Avemge annual gmmh rate (percent)
220 21.8 21.8 21.9 2L7 -Q.1° Agriculture
423.8 419.9 454.2 530.4 492.4 .. . 5.5° Mining
0.8 2.2 21 4.0 7.8 . .. 68.5° Manufacturing
38.4 318 82.8 96.8 94.0 .. . 27.3° Construction
.. 1.0 2.2 33 5.0 7.9 . . 84.1° Electricity, gas, and water
. 8l 13.7 23.1 25.0 25.8 .. . 415 Transport and communications
127 41.8 80.2 815 618 . . 2.5 Trade and finance
141 46.9 570 71.0 83.4 e 48.7° Public administration and defense
9.4 12 9 17.7 25.2 29.2 . . M4 Other branches
528.3 2.8 761.8 840.6 823.4 .. . 12.8° GDP at factor cost®
. . . . .. . . . Net indirect taxes
616.1 3283 8128 761.8 840.8 823.4 . 19.5 6.8 GDP at market prices
(millions of rials Omani} As percentage of GDP
106.6 112.0 452.8 579.1 681.0 T21.3 100.0 75.1¢ 78.2 GNP
=33.1 -38.3 -135.8 -173.9 -179.6 -152.2 . -21.9¢  -21.8 Factor payments to abroad {net)
141.7 1703 391.8 753.0 840.8 873.3 . 100.0¢ 1000 GDP
57.8 85.3 2117 348.4 383.8 392.9 . 18.4¢ 42.8 Imports of goods and N.F.S.*
83.8 114.9 419.1 489.2 3512 559.4 . 88.3¢ 56.0 Exports of goods and N.F.5.* -
1182 144.3 394.8 830.9 695.% 731.1 . 48.1¢ 79.1 Total resources
3687 38.1 38.0 85.4 34.8 1159 .. 26.4¢ 114 Private consumption
39.5 622 186.8 3225 385.8 388.4 .. 7.5 39.5 General government consumption
420 44.0 174.2 223.0 253.5 226.8 .. 1424 28.2 Grass domestic investment
(millions of rials Omani) Average annual growth rate (percent)
463.5 +43.2 450.8 336.1 881.0 684.5 . 15.8 7.3 GNP
-152.8 -85.1 -1682.0 -175.7 -179.8 -138.9 . . .. Factor payments to abroad (net)
616.1 5283 812.8 761.8 840.8 823.4 . 19.5 6.8 GDP
. . . .. .. .. .. . Imports of goods and N.F.S.
. . . o . . . . .. Exports of goods and N.F.S.
225.8 201.4 459.5 689.8 695.9 691.1 . . 35.4 Total resources
741 50.3 368.9 78.5 34.8 109.2 . .- 9.5 Private consumption
84.2 83.0 191.6 354.7 385.8 368.1 .. . 48.3 General govenment consumption
673 68.i 231.0 258.8 253.5 215.8 . . 38.7 Gross domestic investment
{millions of rials Omani) As percentage of GDI
12.0 4.0 1742 223.0 253.5 228.8 . 100.0 100.0 Gross domestic investment
Gross national savings (excluding
net current transfers from
30.4 1.7 2282 171.2 220.8 217.0 . 3115 96.5 abroad)
-11.8 =323 34.0 -51.8 3.9 -9.8 . 211.5 3.5 Net balance of goods and services

) Cross national savings {inciuding
net current transfers from
abroad)

Average annual growth rate (percent)
Consumer price (or retail pricel

100.0 153.4 202.7 183.5 2011 215.2 . . 13.3¢ index’
. . . . . . . . o Wholesale price index
119.8 167.7 502.8 514.8 320.8 552.8 . 24 .6 Implicit GDP deflator
{annual average)
0.384 0.349 0.345 0.345 0.345 0.345 Foreign exchange rate

Source: Worldé 3ank. 1980.
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Se=ruczurs 9L Gross Dcmestic Product
(% of GDP at Cuxrent Markat Prizes)

™
(Yo
~3
[3))

1967 1972 1971 1972 1373 1974 1975 1977*

PP 6.9 15.3 13.4 12.1 3.2 3.1 2.4 2.4 2.5
1ing 30.9 67.0 33.0 34.3 35.8 33.4 54.1 82.8 50.3
ction 2L.4 9,2 15.3 Ll3.1 14.2 19.2 12,1 11.7 12.9
administration 1.5 2.2 3,2 7.3 7.7 3.2 7.3 9.4 3.7
2.3 3.3 7.2 $.,3 12.5 13,1 13.3 13.2 15.3
140.0 100.0 180.9 100.9 180.9 100.0 100.9 12C.0 idC.0
*?walininary astimatas
Tource: Middls Zast Iconomis Silgest. 2273,
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Projected GDP by Sector, 1978-1985

. Average
Est. Projected Sectoral Shares (X) Growth Rates (%)
1978 1981 1985 1978 1981 1985 1976-85
Agriculture 21.1 28.7 51l.3 2.6 2.8 4.5 13.5
01l 458.9 512.4 433.1 57.4 50.8 38.3 . =0.8
Mining - - 12.0 - - 1.0 .
Manufacturing 8.8 13.4 "36.0 1.1 1.3 3.2 22.2
Ucdilities 10.8 16.4 28.7 1.4 1.6 2.5 15.0
Construction 83.5 141.8 172.8 10.4 14.1 15.3 11.0
Services 105.9 157.0 242.0 13.4 15.6 21.4 12.5
Government
Services 110.1 139.0 156.0 13.7 13.8 13.8 S.1
Z.D.P. 799.1 1,008.8 1,131.9 100.0 100.0 100.0 5.1
Non=-cil
G.D.P.) 340.2 496.4 698.8 42.6 49.2 6l.7 10.8

Source: World Bank. 1979.
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5. Compos

ition of

Imports and Principal

RECORDED IMPORTS

Traéding Partners

(RO “000)
PrixcipaL CoMMODITIES PRINCI?AL TRADING PARTNZRS
1977 1978 1977 1978
Food acd live azimals 38,116 42,363 Australia 7,612 © 6,249
Beverages and tobacco . 6,322 11,548 Batrain 7,981 9.043
Crude materials (inedible) Belgium 1,635 2,120
except {uels 6,414 3,533 France . . 6,313 9.214
Mineral fuels aod lua-xca.ns 21,461 27,542 Germany, Fed. Repub . 19,012 20,810
Animal and vegetable oils * [adia . . 14,710 14.534
aad fats . . 1,973 3,134 [ran. 1,796 1.643
Chermrucals . 11,239 13,613 + [raly 6,229 5,637
Basic manufacturas 53,732 58,649 Japan 41,056 50,749
Machinery and t:ansoort Kuwait 1,:17 732
equipment 123,563 125,933 Netneriands 14,249 8,033
Miscellaaeous mazufaciured Stagapore . . 6,713 8,121
articles . 39,295 39.601 United Arab Emirazes $4.330 31,403
United Kingzdom . 69,755 67,596
us.a. . . . . 21,579 20,660
Totaz 363,005 327,221 TotaL (incl. others) . 302,064 i 327,222
EXPORTS

Source: Europa Publications.

Non-oil exports consist mainly of limes, dates, £sh and

totaceo: 1972 RO 304,

100; :973 RO 609,049; 1974 RO

130,300; 1975 RO 1.073,231; 1976 RO 1,409,500, 1977
RO 1,527,900; 1573 RO 3,322,900.

1980.
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6. Zmploymenc Estimates (in thousands)
EhH
Sogst Svziiristes Togal c=zamit
rrzulouse &
Tisnaries 85.9 1.9 39.C ic.2
Noseagsiculiuzal 52.0 n.e 122.0 51.0
Privacte Sector 28.0 £5.0 93.0 33.5
Goverzzest [L 1%.0 5.0 39.G 27.5

Total 137.0 7.3 2299 14049

/1 Izcludes defezge zad p3liza.

/1 it is cecessary to clazily whas =2ight aprear 3 Se dillacesces Setvees
the vark par=its fata 33 axpaliriala ezplavess (115,250 12 15373) L3t
private seator ezplorTesc acd iRe =issiza’s estiz=aza of ozal expacriate
e=plorsent (120,000), work pes=it 2aca shovs che fatal au=ter oS
exzazziaces vhs held ezl dusiag 1573, Thaey
do cot takae 1=%0 accoust tRose expatriices wno led: ihe ssunsry dusisy
she vear or those w0 (3ized the labor fsrca for Lass :dag 12 saachs.
e =1s8103°s esciz=ata 5! expacTiata e=pliy=ent is the esuivalest cf
100,300 zan-vears, i{.e. 100,300 expacsiaces e=plored full :ize for ¢ full
vear.

Source: World Bank. 1279.

7. Government Imployment

Year tesal Taziznals Zxzatsiates

1335 1,199 L2 LM 7.5
547 1,2C0 il 35 7.
1368 1,250 L..58 32 Tee
1969 1,150 1,253 37 7.2
1970 1,750 1,330 .28 5.3
371 1,112 2,357 255 3.2
1972 5,318 4,765 533 19.4
1373 3,072 ,=0Q3 1,570 18.4
974 12,235 2,035 3,500 26.9
1375 15,147 10,347 4,13¢ 7.6
976 22,318 15,243 3,563 3.3
1§77 16,768 Fogi 3.496 15.5
1973 2%3,9C0 18,48 10,452 35.0

world 3ank. 1372,
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8. Private Secter Imployment

IxpazTiates
Year Total Nationals Expatriaces :.: ::::::ue
972 35,680 22,500 14,000 L0.0
1973 &7,2z 24,000 23,000 <E.9
974 £5,800 5,000 40,000 61.5
1973 93,0C0 =g,000 65,000 69.9
1578 11%,50C 33,500 82,500 L.l

Source: World Bank. 1979,
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SOILS AND AGRICULTURE

resen-ative Profiles of Soils Occuring in Oman
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Represantative Profiles of Soils Occuring in Oman

CALCARIC RFGOUSOL  Re
Drertwilto Regrwlinterzrude  Nuwait

Ergua, 1969  Prefiz No. S, 5. 60
Locatios  Northwest of Mutla, appron SN, 8o
Altitude About 0 m

Phyviograpy  Cadiliusg
Drunage Excestive

Parest @aterial  Saag
Vegetation  Mediterrazaaa semidssert shoubs

Climaw 3.2 bot sudtropicaldssert

Profile descriprian

A 04 cm Pale Sroaw (ICVR 6.)) to browd ({WR §7) Doust: ivazy 1aad: sai platy;
loote; strozgly calsareous; a tomm atiush gmavel ayer oo the syrfics.

(-3 &70 am Pale browm (10YR 63) to browm (10vR £3) Zoist; saad; singls pras: !sose;
mors claseous than the norzoa ikove,

c2 "0-98 am  Piie Srowa W iy paiz Srowad (IR 5.83) t0 seloasn arouwm (AN S 4
Tout; Lad: nngle praa; loowe; sirocey Risaresus,

c P51 em Light grey 10 vary pals brows (d0R TS o U3t ey (10YR T Swoust

sazd: sizgle grain; loote; moderately zaizrsoes,

CALCAPIC REGOSOL

Ruwuir
H Cation rztizge ue 'O
u Ownin 2 CaCO%
o .
bt HO &€ | CEC e A G, M 3 Ne Al H N
A Ot 1:2 6 u-l 3
[=1} —0 3.4 "% : . 129
cu 0= | 11 s 0 (S ;-
(=%} o= | 8.3 [ ] 1
c =i 1.3 .10 2.1
c 130=t0f 1.4 1.0 an
- 0 »
Sal. wio Orgacss =aiter | Purucie vz wasirm . |
Honaan H -
Le " mN eN oM i Stocw  Saad B Cur Tar : aen
1
A .48 [T S 158 3.4 Loany wad
(= 1] 9.1 | 16. 4% 1o 1.9 (Y2 Loamy wund
cxi 1.0 “n 1.9 [T} [RY) Lowuny and i
[~} 0.2 .49 [ RN IR - SR I £ Sand
4 53 nn n.s 1 L7 IR Sand '
< a.13 | v nmmj ez am sed ;
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Soil Proiiles, ccnet.

HAPLIC YEKMOSOL Y
Tipic Caminrthid  Pakiiae

Alram, 1w8  p. 16) and 170
Location  ASout 12 km scmrzast of Jnany Saddar, 3|+ JON, T UE
Altitude  Adout 20 =
Paysivgrapby  Naarly level Zood plam
Well draiced
Pareat material lzareous ted uvium
Vegpatstion  Uness irnigaicd jensnal sroppicg
Cimate 3.2, hot subiropiaal emsent

Profile descriplion

Ap 0-18 em Dark greyish orowe tHAR $3) momt and Ligst brosxish grey (1R 62: &0,
leam; massive: shpathy sucky, shpatly sizsue, fable oaist, hard 2ry: f;

divm 302 aeé cem=os very fue iztzrstiial poret: tmoderataly s
few Dedinm 12d Ene roots; tieas smootk bouadary; pH 8.4,

Bwi 1546 cm Brown to dark brown (10WR 431 mout and pals brovn (IR £3) dry: st loa;
weak coarse and mzdium sudaopular blocky; stighdy stcky, slightly pasuc,
friable moist, slightly Rard cry: few medivm, commoa £ae 2ad many ven &ae
tubular pores; thro asarly comiguous culaas 13 pores: modsrately =sareows;
comtmon worwm casy; fen medicm and commoo Spe roots; cicar smooth
boucdary; pH 82,

Bwl 4669 cm Browd to dark trown (I0VR 47) 2oist aad pale browo (IR 63) &nv: few
fine f2int vellowiss brown {10k 5:6) mottles; silt loas; weak coarse subanjnlar
blocky: sbzatly sucky, slipgztly plasuiz, fmable moist, slightly kard dry: few £ac
2a¢ many very foc tubular pores: moadsrately calsreous: few worm =sws:
few fine azd maav very £32 roots; ¢lzar srocth dscundary; pH 82

BC €980 am Browz 1o cark Sroww (J0VA 43) Dorst and pajs drown (10va 6T any, few
8ne farat yellowisk troun (10 £:6) Doitles; nlt loam: very weak ecane sute
anpular blocky witk fes jamizauszs of veny Sz¢ sazds io2m; skpsth suin,
siEsty plasue, fnable Dout, shizztiy Rard dry; fz= Sae 224 maoy very dnetusuiar
pores; moderately cakareous; few coarse wacd pociew: few werm auu few
Sap and =agy very Sne roou: cuar sy beusdary; pH B

[ §0.94 am Browe to cark brown (T.Avn 42) moust; few S=:2 distizet yellowish browp (1072
£'6) and few fine faunt dark veliowush browd (1R < 4 mottles: silt loarm (ar-
sroacting silty eiay loamy: massve: sieiy, pluus, 2-3 moist, bard o) fow
&ac and mapy ven fae tubulzs pores: {e3 very &xz \aakers: few lammaucns
modsrateh c@wisreows; fen worm asu; few 32 roou; cisar wavy bousluy:
pH 82

< 94137 an  Browd (10vx £ moust; few medium disunct yelowish brown (10Yx 5/6) and
few &ae famat olive browa (2.8 4'4) motuss; very fine uandy joan: masnve aad
weak 2 plary; sightly sticky, sighdy rlasuc, very friabls moist, siighty tard
dry; cormmon 2nc and very £3¢ tubular pores; few sand rpecks; few vory Soe
kazkers: modzmtch cicareous; few fne roots; abrupt smooth bouzcary;
pH 82

C 137-140 cm  Brow1 to dark brown (7.5 4 7) moist; few medium faint dask yellowish brosn
(10vx 4'4) and {cw Gpe disupet veDowub brown (10YR 573) monles: silry day;
maspve; sucky, plastie, frmy moin, very bard dry; few fioe and come=ca ey
£ne tubular pores; few sand spoecks; few foe kankers; moderaisly @iccrows;

pH 4.
HAPLIC YERMOSOL
Palivtze
Dests oH Carnigt mezanse me % I caco
Horuwe H.O [
= k¢t | cre eSS Cs - 3 Na ~ L
Ul
i
A 0—13 [ B} I
| 1] 13——tf $.4 t
b2 mas® 1.2
o —130 1.¢
C 004 Ty 1
x u—{J7] 9 |
SoL wmu Otraawx msiter Paricie w ana'rie 80 |
Herss 1
X3 ®E %M P OGN oM | s bixd cnr Tesamre | wen
| T
Ar 1.1 4 13 1" Loan l
LYl ! 1 [y u S icam
el 1] 2 " bel SN owm uily Cav o=
8¢ 1.3 4 L] bel S oam winy e cam
< 2 ] o n Sty el iz
x e [ o b Sty tav oam i
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CALCIC YERMOSOL
Typie Calcinrthid

Van de Weg, 1967
Locatios

Altitude
Phsysiography
Drainage

Parect marerial
Vegetadon
Climats

hed
traa

p. 23-29 and anahitizl das tables

Ozt @z 3zrh of Darband Sofly, approx. M°N, 4°E

About &0 m

Narly lsvel 1o very jeathy aloping pisamont plam

Well draiacd

Mixed, calzmreous aluvium

Onqaally Masop:iaman steppe; 3ow usder wasat, drvlaad farmuzg
5.3, subtrepizal sszuand Maditertanean

Prufile description

Ap 0-15 e
Bwkl 1535 am
Bwk2 3570 cm
BCx =140 a»

Neeq: Coloury gres we o7 oimt

Yelowish brown (10vm $°4 dry, 42 moist) chay lcam dloddy, dreaicsy mto
sranulas structure; hasd; some porss and tois; smooth graduwal boman.
Brown (T.5YR §°4) clay loam; Sae weak amgubar Slocky siruciure; bacg; a few
lime mvzelia 1ad spats: a few roats; smooth gradual Soucsary.

Brows (TS5vm 44 silty clav; Dodzmate coarse 1ngular Slocky structurs. 2oy
lirze Dycelia and lime poin: 4 few roou; sompast 2arug0: oot gryzual
Seyrdary.

3rown (7.5 4 ) ulty clay; strogg coarse 1sgular slocxy siructure: =aos

myseda aad Lme pownts; ompact 2am=ea; iome

i el

ik by soaas,

e, Al Sonuem uv LG

CALCIC YERMG3IOL

Lraa
Depen oH i Catize erz=acge ™ *, : et
Horcaes "o | -
an I q .
e CERS 2 ] i G My I v N I
| l
A9 Omi3 1 | 0.0 9.4 I o168
ikl 15—13 1.4 [y 0.3 MR
B =7 | 1.6 “o L X} | 2.9
3 S| 7.7 @y o4l ER
Sel. wiu | Areas.s Sasue I Putcie us ezairas C, {
Foac
Horuea i | casa,
Lc we  nN N oM | tome  tme N cCar Tetrure l acer |
l —
! [ i
Ao ] 1.3 i e 184 1IN Ty oam | 1019
L] “ 9.12 ! s 160 i toan . t 1n o
| 3 . a1 | .0 a4 s Cav ‘wam 1 15.°¢
BCa 0 2.0 . 1.9 134 ot Loam , T ]
Srudie Aanans Lad 1WD0as
Ho . ———
Ca My hYY 13 $u3 Ao co. HC7 c 50, $um aons
Ap ‘4 1.9 1.3 - 1.08 ° 19 Lo 3 P
Jakl 5o 2.3 11 - e [} b 23 30 v
Bl &5, 03 [ - s\ L bR | 14 v 3
8Cx 0 . o 14 - 64 s ! e ‘o 14 66




Soil Profiles, cont.

CALCIC YLRMOSOL
Salioe grptifern doent wofl

Erpum, 1969
Locsuoe
Altitode
Pbysiography
Draage
Parent materisl
Vegetatios
Climate

b}
Kuwat

Profle 35, p. 57

Noriawest of Ssdda, approt. 2§*N, d8¢E
About 0 m

Roltag to undulatiag

lmperfect ta poot

Gipsiferous and calaareows sacey clay loam
Medierranean se=icesen sarub

13, hot sebtropical desent

Profile description

Pale prown (10vR 6.3) to broaz (I0VR £3) =oust; sandy loaz to sandy shay

Al 0-11 em
loam; masuve; {riabie; sirongly Qlarcous.
Bwch 11-Mcm  Light veDowish brown to browzusb veliow (10vk 6 5) 1o yeilowisk browa (ilva
¢ £) mout; weak ipe grasular; sancy clhay leaz; CaCO, consentration; sirongly
alareous,
BCa& 3470 am  Light browmish grev 10 ligat yellowuh broww (L3y 673) to light olive traev
(LS $4) mout; saady clay loam; more CaCO, accumulation 1o borzoo azove.
Ceky 70-100 am  Light grey (.5Y 7.2) Doist; sandy clay loam; pypsum and CaC0, parusis;
moderately czareous.
CALCIC YenrMUSOL
Ruwait
| ELS | Canon aactange v °, l
Dy CasCO
Horuas | 1 [
= | HO K& | ctc TER M G “e c N Al H | .
! |
A2 Ol ; i
Back 1=\ [ l
e 70 !
Cexy 10100 ! |
| Oruazue oane ; Parucie v v S ——
Horuose | So!. suun
' %e %N (5] % oM Sasa S Cur Tauury 1ndc
Ar .0 12 X Sandy loam uody )
Pect .0 12 19 Saxdy ma
BCck %.0 2 3t Sindy clay loam
Coxy 7.0 1} H Sindy ciay loam




w
-
13}
[A]

s, cont.

rty
'J.
.—4

GYPSIC YERMOSOL Yy
Trpic Gypriortnid  Irag

F.H. Altsie. 1963 o, [19 10d 10
Location  About X 3 nonb of Bagbdad
Altitude  About 250 =
Puyrsiography  Nearly lavel, Righ Tizris terrace
Parent material  Geavely gpaiferous old atluvium

Vegetation  Extszsive grazmg: Jdeeming seoparwa, dlartego ovsea, Sip3 copenau, Aziillea
12m0itng L 124 otazny

Climate ‘4233 1nawal temperature 23+C, meas 2omeal rainfall 19 =m

Profile description

Ad 05 am  Dark brown (T.5vn &°4) 3oist; loam; vesk padium platy structure; very fable
Toist; Alxrzows; Uwde gravel; low arganic matter, very 2aay Ses roow; star
idcota Soundary.

Crl &0 am 3Jrown (7.5vn £'3) maist; =ixed ppviferous maresials; granular; frizble =aout;
clizareous: low orginic wmatler; 30 roow; zradual swooth bourdary.

Cr2 0-50 am  Dark browm (T.5VX 47) mout: mited opsferous zaterials; friabie =ont;
grasular; @lcareaus; 20 roats; dif.e smooth Sousdary.

Cy3 5030 e Srowa (T.5va £7) coist: nuixed ppsizrows materials; friable moist; grasular;
slighty calcareous; listle jravel; d&:fuss smooth Soundary.

Cy4 80-110 am  3rown (TSYR ¢ ) aeedle-like mived ppsierous materials; very low m Lme;

about 1097 gravel; difuse smooth Souzcary,

Crs 110-170 cm  3rown (7.5 $3) moust; asedle-iie qured rpsierous matenmals: very low 3
ime: about 0% mavel; 27use s=ooth Sowsaan.

Cré 170500 cm  Brown, mixad ppsiferous sorls; ibout T0°% Favel; tis Yands of sacd

GYPSIC YLR“IOSOL

Lraq
oH ! Cadros rctanee e ¢, cacon
. o o ¢ wes Ca - Ms 3 Ne A Growmamy *
H S o — : ‘ ;
AB Omt | 1.6 1.9 2 0.6 0.1 1| 32
B . s
Cri =~x| 5.8 * 0.2 9.1 22 .f)
Cn2 D=0 T 6.2 41 2L, 0 “.2 P
< 0—40 7 1 > .t 2.) 6.7 1.3
Cr 0=iIO 74 74 0 at 9.4 151 1.4
Cvs 0= T ¢ 82 35 [ [ 8] “".l 3.2
| Oreaarc marter I l | EC [ ’
H
Horuwe | %o wao | Sioom | Sand Soe Car
NC T N e woM ‘ i i el
1]
|
Ah I M 0 ] N 18] (X}
[ ]] 2.4 il L) 19 31 14
Crs 0.2 : 1 » 19 X A
(23] %1 | o n ] ) 3.0
Cr | “ " bt} 1.9 1y
Crs l i ! “ ] 3 | 1.8 E
' .
$0i091¢ L30ws 433 Zoos g i _ Feey
Horume ) N
Cave M- e = 30, HCO" |
|
An 12.0 1.2 1y 1 2 1)
Chi 49 (I 13 t na 13 i "
G2 2. 1 o 'a TR 21 | 2 04
Cy) 1.6 M) ] . nao 2 H L]
Cw4 1 1.9 NE ] 4 L) il R '
C.! s Y ‘1 '3 2o ] i »n
=y == -
CHZZCD - 720, 1377,
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2. Cultivatad Area by District 1971

Location
3atinan:
Sainas
Liwa
Schar
Sanam
Knaburan
Suwaig
Masnacah
darkan
Sin

Matran-Musage

Intarior:

Jau & 3ursini:

Nuwai, Sharm, Khabd, Mandan
duraimi, Saarah, EZtc.

3u 3acarrh, Qabil, Harmuzi

and Al-Raihani
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Area (hectares)

1353
1219
2624
15872
2320
2009
1300
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Cultivated Areas by District , cont.

Location Area (hectares)

Oman Procer:

Nizwa 1675
Izki Q12
Manah 1500
Birkat al Mawz 155
adam 234
Sama'il 942
8id bid, Fanja, Wadi Haltari 484

{ 5902 )
Sharciva & Jazlan:
Al-Mintrib 678
Ihra § Wadi Hagar 623
Mudaibi 732
Samad 759
Jacalan & sur 400

( 3124 )

Western Haijar:

Rustac 1844
Nankl 955
Awabi 393

wadi Jizi, Wadi Al-"2ilel,

Wadi Rajmi, Wadi Zabin,

Wadi Sug, Sharm, Ztc. 630

( 3842 )
Musandan 400
Dhcfar (mos:tly coastal zlain) 700
TCTAL OMAN 3e21C

Sourca: Sultanate o Oman. 13E0.

)
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ASPEINDIX V

TLORA

Systematic List cf Plant Species Collected

the Flora and Fauna Survey of Oman 1973
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Plant Svecies,

cont:

Cynodon Zezjion (L) Pern

Duatyioctenuun avpypuwm (L) Bauv, *®

Daayiciensn snnsum Link ®

Ductyisarenum gindizam Bous.

Dicaantanem armuistiom (Fomk.) SDD(

Digizania nedzsa Pack

Ezhmocniva colonum 12) Link ®

Enncsoeesn Goovauxii P, Beauv,

Emncspogon porsnias Bouws.

Enncspogon kinmpeniana (Hochst ex A, Ruchb.)
Renv.

Eragronys barrel:eri Daveau

Eragranu alizry (L) R Be,

Eragrosns minor Hott

Eripronu pazposs (Roem. & Schule)  Steud.

Ersgrostus sp.

Eremegogen foecizny (Del)) Stapf

Fingermuma sirizana Leam.

Hurerspegan contomis 1) Beauv, vat, gisors

Hyportnenia rina (L) Sapf

Lopnacaisg privordes (VRL) Bor =*

Loghachios pumiiy (Vill) Bor

ir Ree *

Panicum coiarazum L

Penmuserum onentaie Ruch

Pennuctum setacenm (Forsk.) Cluov.

Poa sinava Steud

Polypogon monsacirensus (L) Daf **

Saccharum 3p.

Scaremus 2artazus (L) Thell *

Sema vernailna (L) Bauv. **

Sporedeius airachorms Chuov.

Sporosoiss mnutifierss Link **

Panwum arr.

Mandaville.

1977,
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Sporerowms sprcams (Vahlt Kunth ® *°
Stipa sp.

Sturacrosiu cihara (Dot} deWnter
Snigagrostis mmigiuma {Steud.) ae Winter
Terrapoagon villosus Dat,

Traciymas diszacnya (L) Lnk

Tragis enerontaans Schule

Tragus raccmerus (LY AL

Trcnolarna toneerTee 'LLY Parl,
Tripegan purpurascens Dutiue
Trineum 5. **

Preridophytes

EQUISETACEAL

Esuscrum ranogisnimure Dest,
POLYPODIACEAS

Aeniegteris radizis (Sw.) Link

Adiantum czzilivavenens L

Chalanines cuanenay (Cos.) Fuchs

Che:ianines conacea Deane.

Cherizniaes jragrons (LE) Swarz

DPreris vntata L

Licbeos

VERRUCARIACEAS

Dennatacarpon lacancum (Ach.) AL Sen.
COLLEMATACEAL

Coliema sp.
LECANORACEM:

Candeianeiia sp.

Squamaning gypsacea (Sm.) Pociz
LECIDEACTAL

Lesidea Seziprems (Hedw.) Ack.

Tomnia aibomarginais Lesd

Leaideacear sp.



Fable 2. IUCN Endangered and Rare Plants in Oman

Ceratonia sp. nov,.

STATUS. Endangered. It is known from one porvulation of under
100 = trees, occurring within 0.5 km, and scatternd individuals,
making up a total of agproximately a Zurther 100 trees, over
about 50 km of very arid, mountainous country. No regeneration
has been observed during axtensive field work in the area over
the last few years; any young plants had clearly died from
grazing or cossibly from lack of rain. The goas also eat the
leaves and pods of the mature trees., The 3edu by tradition

do not cut the branches of the plant, but rather beat them to
provide leaves for fodder, a practice that is not considered
to be detrimental to the survival of the trees.

DISTRIBUTION. Oman; confined to a few localitiss . in the mountains
Detween Muscat and 3Sur,

HASITAT AND ECOLCGY. On rocky limestone mountain sloges, less
oftan on plat=2au togs. It only occuxs bezwsen <. 200 @ and
1300 m, “eing restrictaed to north~facing sites axcept at the
extrame south of its rance where it has been Zound on slopes
facing west., The older trzes tend %o grow out Irom under
shaltered rocks. I%s most charactaristic asscciates ars
scecies of Olea, Reptonic and Acacia.

CONSZRVATION MEASURIS TAXEM. The largest zog
Wadi Serin Nature Reserve, 2sz=3blished in 19

ulation is in the
76 for the threat-

aned Arabian Tahr (see saction 3.4A,3 )., Within the resexve
graziag by goats i3 still allowed. A detailad c*nse*vac‘on
survey of the region and of its =cology in relation to the

Tahr was made durxing 1275 %o 1373.

CONSERVATION YEASURES ZPOPCSED. Protection of zarts of the
reserve from grazing ny soazs and the craacion of Iurther
raserves in the region. The species should also be brought

into cultivation.

ICLOGY ANMD POTENTIAL VALUZ. 3efore July 1943, the only member
of the genus Ceratonia <nown was the Carodb, €. siligua L. In
that menth a new species, which has not vet received a name,
wWas collected in former 3ritish Somaliland. Then, during the
Cman Gowvermment Flora and Fauna Survey, Lin April 1277 che Cmani
species was discovered ov Mandaville. This plant may or Jay
rot se distinct fzom zhe 3cmali one. It is known that the

3edu Zind the Zrwaits and ssed galatable



IUCN Endangered ané Rare Plants in Cman, cont.

DESCRIPTION. A rather untidilty-branched tree up to 8m,
Bark dark grev, rough. Leaves pinnats, with up to 20
narrowly elligtic-oblong leaflets., Inflorescences spicate.
Flowers diocecious. Male flowers: calyx small, green,
petals 0, anth:rs reddish tinged. Female ZIlowers:

ovaries grey-tomentose, stigmas reddish. Mature fruits
dark reddish-purple, flattened, somewnat twisted, bullate.

Dionysia mira Wendelbo

STATUS. Rare, It is confined to high-altitude limestone
cliffs, alonc c. 300 km of mountain range. I%t tends to

occur in lcw numbers; for example in the principal locality

of a Ceraronia sp. nov. only 10-20 individuals of D, mira

were found and, following detailed exploration of the mountain
range where it occurs, this may be considered as a typical
population. It i3 not eaten by goats, presumably because most
of the plants are inaccessible to them; the only possible
shreat would be coliecting of the plants Zor Horticulture.

It is said, however, to be eaten by the Arabian Tanr and

is known locally as Shajarat al-Wa'al (Tanr 2ush).

DISTRISUTION. Oman; locally distributed on the north slopes
of Jabal Akhdar and J. aswad, the latter being the small par:
of the nouncain range between Muscat and Sur, which lies
south west of the town of Kuryaat. The species may also
occur on the north oif the Jabal Beni Jabir, due west of

the village of 3immah.

HABITAT AND 7COLCGY. Above 1200 m on stesep to vertical and
overhanging nortn faces of limestone rock, ofiten growing in
sheltered scots that are moist from dripping water during
part cf the vear. No other species are associated with it,

CONSERVATION MEZASURES TAKEN. See Ceratonia sp. nov.

CONSERVATION MEASURES PROPOSED., None reguired, other than
discouraging collscting now that it is in cultivaticn.

3I0OLOGY AND POTENTIAL VALUE. With its delicate yellow flowers
this species i5 one of the floristic attractions of the region.
Althougn difficult to grow, all Dionysie species are of
interest to specialist growers of algpine olants. This species
is also of scientific interest and has been described as the
most primitive in the cenus coming close to the Floribundae
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section of Primula. It is of distridbutional interest being
the only species of Dionysia to be found south of the
Persian Gulf, the centre of the genus being Afghanistan and
Iran. The majority of Dionysia syecies appear ©d ce
restricted to very small arsas, in several instances o 2
single mountain or locality.

CULTIVATION. It is being grown at the Royal 3otanic Gardens,
Kew, U.X., where it appears to flower throughout the year and
has been propagated successfully from lesaf cuttings. It

is proving =asier to gzcw than was axpected.

SESCRIPTION. Subshrub wizh long slender branches. Leaves

mainly clustered in the lower gortion, oblong-lanceclate to
splancaolaca, 2.5-7.3 om long, cranacte to sharply serrace
: ar coverad bv whita, scwdery Zarina on the lower

!
lorescence on arac= sczams up to 30 <m high,
of 3-12 whorls =ach with 3-7 stalkad flowers subtanded
5y lancec.ate or linear bracts; calyx narrowly bell-shaped,
deeply lobed, c. 1L mm long; corolla veliow, with a slender
cube 15-17 mm long and S5 szr=ading, oval-obovats lobes.

Source: IUCN. 1973a.
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Table 3. Desirability of Selected Range Plants

GRASSES, GRASS-LIXZ PLANTS,
LZGUMES AND HIRBS

Scientific Name Class

Cymbo pogon schoenaatius D
Cyperus conglomeratus L
Danthonia forskall L
Lasiurus hirsutus D
Panicum turgicum D
Pennisetum cichotomum L
Tribulus spp. D
SHRUES AND TREZS

Acacia flava L
Acacia tortilis L
Artemisia herba-alba L
Calligonum comosum L
Calotropis procera up
Dodonaea viscosa

Diprterygium glaucum D
Euphorbia ammak o?
Ficus salicifolia U
Haloxvlon persicum L
Baloxylon salicornicum L
Indigofera oblongirolia o]
Lucium persicum U
Maerua crassifolia D
Olea africanca L
Prosopis specigera D
Rhanterium epapposun D
Rhiza stricta ue
Salsola tetrandra D
Salvadora persica u
Tamarindus Iindica 6]
Tamarix articulate U
Z2iziphus spina-christi D
Zugophyllum coccineum L

Class

D= Desirable

L= Less desirable

U= Undesirable

UP= Undesirable and Polisonous

Source: Juneidi and Huss. 1978.
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Table 4.

PLANT

Aloe barbadense

Ecbolium viride
Cassia sophera
Petropyrum scoparium

Pergularia tomencosa
Andrachne aspera
Monsonia heliotropoides
Apcicharis arabica
Carthamus tinctorius
Moringa peregrina

Caralluma s5D.
Olea africana

Indigofera coerulsza
Zphedra incarmedia

CaJ.l.:‘.gonuma

Tecumella undulata
Daphne mucronata
agave sp.

Commiznora guadricincta

[Xe]

Mandavwilla., 1977
a

“Thesiger. 1939.

Plant ‘Jses in Northern Cman
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USE

used medicinally to prepare &
cooling eve ointment

rvigs are used to make
tooth cleaners

used medicinally as a tea
for stomach ache

eatan as a tonic to "strengthen
the blood"

used in leather making
used medicinally

used as snake tcite remecdy
used as a soap in washing
used in dving ané cosmetics
seeds used Zor oil

counded o make tea Ior
"liver ailments”

F»uits usad to make goultices
for livestock wounds and sores

used as a dve
used in ointment Zor sores

raots usad o maks samel
sticks (riding szicks)

wood used for implemencs
used for fiber in bindings
Leas Ziber used in rope making

a medicinal gum similar %9
Zrankincense



APPENDIX VI

FTAUNA

Mammals Recordaed in Cman

IUCYN Endangered ané Rare Mammals in Oman

Checklist of the Birds of Cman

Hapitats of Breeding 3irds in Oman

Reptiles ané Amphibians of Northern Oman

Land and Freshwater Molluscs o:f

Mammalian Zctcparasites of Oman

151

Nor<hern

Oman



Species marked with an asterisk (*) have been recorded in

Oman and are likely to cvccur in Oman also,

Specius
Inscctivora

Paraechinus aethiopicus dorsalis
P, hypomelas niger
Suncus murinus sacer

Chiroptera

Rousettus aegyptiacus arabicus
Rhinopoma muscatell i

Taphozous nudiventris zayidi
T. pertoratus

Asellia tridens tridens
Triaenops persicus racdonaldi
Myotis emarginatus desertorum

Eptesicus bottae omanensis
E. nasutas butinensis
Pipistrellus bodenheimeri

P. kulhli ikhwanius
Jronycteris hemprichi
Rhinolophys blasii

Carnivora

Canis lupus arabs
Vulpes vulpes arabica
V. ruppelli sabaea

Mellivora capensis pumilio
Ichneumia albicauda albicauda
Hyaena hyaena sul tana

Felis silvestris gordoni

Engylish Name

Ethiopian Hedychog
Brandt®’s Hedgehog
llouse shrew

Egyptian Fruit Bat
Oman Mouse-tailced Bat

Zayid's Sheath-tailed Bat
‘fomb Bat

frident Bat

Persian Leaf-nosed Bat
Notch-cared Bat

Botta's Serotine
Sind Serotine Bat
Bodenhelm's Pipistrelle

Kuhl's Pipistrelle
Hemprich's Lony—-Eared Bat
Blasius'® lHorseshoe Bat

Wolf
Conmon Red Fox
Rippell’s Sand Fox

Honey Badger; Ratel
White-tailed Mongoose
Striped llyacna
Gordon's Wildcat

areas near

l{Eill(!l}

Batinah, Dhufar
northern mountains
near Musgat

Musqat (also Hadhramaut in PDRY)
northern Oman wountains and
foothills

northern Oman

nor thern Oman

throuygyhout the country

nor thern Oman

scaward foothills of northern
mountains

northern mountains

northern Oman

scaward foothills of northern
mountains

northern Oman
Ras al-Khaimah, UAE
northern mountains

throughout

throughout

pubai, UALE; may occur in northern
sandy desert

Dhufar

Batinah; seaward foothills
Batinah; Dhufar

northern Batinah and seaward
foothills
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Mammals Recorded in Oman, cont.

Species
F. margarita

* Caracal caracal schmitzi
Panthera pardus nimr
Hyracoidea
Procavia syriaca jayakari
Artiodactyla
Hemitragus jayakari
Capra ibex nubiana

* C., avgagrus
Ovis ammon

Oryx leucoryx

Gazella gazella arabica
G. gazella muscatensis
G. subgutturosa marica

Lagomorpha

Lepus capensis omanensis
Rodentia

Jaculus jaculus vocator

2 Arvicanthis niloticus naso
Rattus rattus rattus

English Name

Sand Cat

Caracal Lynx
Leopard

Jayakar's llyrax

Arabian Tahr

Nubian Ibex

Wild Goat

Asiatic Mouflon; Argali;
Red Sheep

Arabian Oryx
Arabian Gazelle

Musqat Gazelle
Rhim

Oman liare

Three-toed Jerboa
Nile Rat
Black Rat; House Ratl

Range

northern inland foothills;
central descrt

UAE
mountains and foothills
(northern and bhufar)

Dhufar

northern mountains
throughout

UAE

northern Oman

central dese:: areas; inland
foothills (northern and Dhufar)
central desert; interior bDhufar
northern Oman

northern interior foothills;
central deserts

northern Oman

Batihan; northern interior

PDRY; possible record Erom Dhufar

northern QOman
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Mammals Recorded in Oman, coatk.

Slu:ci.us

Hus musculus gentilulus
Accays dimidiatus homericus
Gerbillus nanus arabium

G. nannus setonbrownel

G. dasyurus gallagyheri

G. cheesmani arduus
Meriones 1libycus arimalius
M. crassus crassus

ce: Harrison., 1977,

English Name

Housce Mouse

Spiny Mousc
Baluchistan Gerbil
Seton-Browne's Gerbil
Gallagher's Gerbil
Cheesman's Gerbil
Libyan Jirxd
Sunduevall's Jird

Range

northern Oman

northern mountains
phufar; central desert
Batinah

Masiralh Island; UAE
Dhufar; central descrts
northern interior
northern Oman


http:s|po:ci.us

Table 2. IUCN Endangered and Rare Mammals in Oman

1. South Arabian Leovard (Panthera pardus nimr)

STATUS. Endangersd. Confined to mountains and hills in the
Arabian peninsula. Its populations have declined as a result of
persecution, principally by shepherds on account of steck thefts.
It receives no legal protection within its range exce3zt

in Israel.

DISTRIBUTION. Mountainous and hilly terrain oI the southexn
part of the Arabian peninsula from the Asir highlancds in the
west, southwards into the mountains of Yemen, eastwards to
the Qara mountains of Dhufar, through Oman into the
northeastern UAEZ, but the racial status of Oman leopards

in insecure. Mayv also occur in northern Saudi Arabia,

where one was killed in the 1960's., Distribution of the
leopard within its overall range has diminished in recenx
cecades, particularly in the east.

X
N
A

POEULATION. Numbers not Known, except in the Judean hills,
where 6-7 are known andé one was recently photographed.
Populations are certainly low and its survival is remarkable
considering the persistence with which it is hunted by
snerherds, because of stock thefts, and the organized
cersecution which it meets in human porulated areas.

HABITAT, Mountainous and hilly country; rarely occurs in
coastal lowlands. It is hunted or driven from areas oI
numan habitation.

CONSEEVATION MIASURTS TAKEN. Protected only in Israel and
Jordan. Included in Appendix I of the Convention on
Internacional Trade in Zndangered Species of Wild Fauna

and Tlora, 1973; trade in these animals between acceding
nations is subject to severe restriction, trade for primarily
commercial purposes is banned.

CONSEZVATION MEASURES PROPOSED. Protection should be enforced
as far as possible, and the wild orey species allowed to
build up larger zopulations.
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2. Arabian Tahr (Hdemitragus jayakari)

STATUS.AYD. SIMMARY. Endangered. Found only in the mountains
of northern Oman. Seriously depleted by excessive hunting
and competition from domestic goats which have invaded

its habitat. Now protected by law; an experimental reserve
with L0 wardens has been established. A two-year study has
led to recommendations for tha long=-term management of the
reserve and conservation measures in the Sultanate as

a whols.

DISTRIBUTIOM. Oman; possibly Abu Dhabi. Formerly ranged
throughout the hilly and mountainous sections of Oman at
the southeastern corner of the Arabian peninsula. Now
recorded from northern Musandam Peninsula to the mountains
of Shargian near the village of Fins in the southern part
of the norchern Oman mountain range. Notabla small
gopulations .occur.in the Jecel aAkhdar range, and the Hajar
ash Sharqgi area (Jebel Aswad-Jebel Abyach) in northern
Oman; and gossinly still in Jebel Hafis, an isolatsd
outlier of the Hajar al Gharbi, on the borders of Oman

and Abu Dnabi,

TOPULATION. Less than 2000. The tanr rsserve at Jebel
Aswad is thought to holé 300-37C and there are constant
repor+s of tahr in other arsas of the Jebels Akndar and
Hajar ash Shargi. In 1974, there was believed to be a fair
copulation in the Hajar ash Shargi. Thev are reported ©o
be absent from the nighest areas of Jebel Akhdar but
exist in an area extending from the main range to Wadi
Santan (Al Hamva). The axtensive mountain area of Cman

is difficult of access and reports of tanhr, generallv by
tribesmen, tend to be vague, dut many more tahr may survive
in the mountains than was thought two years ago. In
January 1377, a group of 4 tanr ( 3 Zsmalas and 1 immaturs
male) were seen in Jebel Sarti/Jesel Haju . Exploration of
Ooman for tanr continues and it is hoged to discover mors
populations, especially ia the large unknown mountain
region to the north of Jebel Anuijar,

4A3ITAT AND ECOLOGY. =Rocky, rugged, precipitous mountains
with tree and shrub cover in steep wadis and other sheltered
places. Optimum tahr nabicat is considerad to be netween
SC0 and 1300 m on the rorth facing slopes which have
greater rainfall, lower temperatures and mores shelter

than other arsas. This habitat has an especially divsrse
Zflora (several species beincg unigue %o Cman), and acts as
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a buifer to the sporadic drought cenditions tyrsical of

rié Oman. Tahr ars seen singly, in pairs, or in trios
of male, female ané vounc. Males ( and zossitly Zemales
also, or male-female pairs) are believed to be territorial.
Tanr have a catholic diet but seem to prefer certain specific
plant parts such as seeds,Zruits and new growth. Evidence
suggests that the tanr is largely crepuscular or nocturnal

ia the hot summer monwTrs.

TURTATS TO SURVIVAL. Thnree main constraints on tanr numbers:
1) potential -ahr habitat is of naturally limited occurrence;
2) most important, competition Ifrom domestic goats which have
a similar diet; ) numbers in goat-free ortimum tahr nabitat
are limited in sone areas by shooting which continues in
spite of a Sultan's ban. Studies in the Jebel Aswad

reserve indicate that the tahr comes under great tressure
during drought, either because of lack of suitable ood;

ar increase in the competition from domestic goa<ts and sheep
for what food and watar there is; or because the limicted
number of waterhol€s cn which the tahr is dependent make

it vulnerable to hunters waiting at the waterholes.
CONSZRVATION MEASURES TAXEIN. Protected by decree in Oman,
1976. Two preliminaxy surveys for a proposed national park
in the Jebel akhdar have been made., Aan exgerimencal tahr
reserve with 10 wardens has been established in the Jebel
Aswadé, south of Muscat, by the Oman Goverment. The Govern-
ment, jointly with IUCN/WWF, sponsored & two-year project
(1376-78) for an exper+ to study the tahr in the reserve and
elsewhere in Oman, and this has led to recommendations for
the long-term management of the reserve and Zor protective
measuras in the Sulzanate as a whole.

CONSZRVATICN MSASUEZS SROPOSEID. Implementation of the project
proposals which recommendé that a series of reserves should

be established where shooting of tahr is actively prevented,
and which are maintaineé free of domestic stock. The

target population of these reserves is recommended to be
about 1750 tahr, of which 500 would be females of breeding
age. Four areas harbouring 950 tahr are suggestecd Ior
establishment of reserves as soon as possible; a further
reserve of approximatley 100 sg. km of optimum tanr

habitat is sucgesteé to complete the target ficure,
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3.

Arabian Oryx (Oryx leucoryx)

STATUS. =Zndangerad. Seriously depleted throughout
range by over-hunting. Either close to extinction or
actually extinct in the wild; some isolated groups may
still occur in parts of Oman. Approximataly 80 captive
animals are held in six collections.

DISTRIZUTION. Formerly found over most of the Arxabian
Peninsula wherever suitable nabitat existad; from
Mesopotamia westward to the Sinai Peninsula and perhaps as
far rorth as the Syrian desert. 1In recent years only
reportad from a small parc of Cman, in a gquadrilateral
about 400 km east to west and 160 m nortn to south,

to the east of 52°50', with perhaps scme isolatad groups
outside tals section, notably in the Duru and Wanhiba
country to the east of the Rub al-xrali.

POPULATION. Numbers in the wild estimated at less than

200 in 1969, but none have been rapor+ted since 1972,

when tharee were killed and four capturad By unidentified
hunters in south2zn Cman, The specias' decline became
apparant at the and of the last century wnen it survived
in only 4wo parts of the Arabian Peninsula. 3y the early
1950's, the northera gopulation, which occugpie the region
xnown 2s the Graat Nafud, had disippearad and the southern
gopulation of the Rub al-Khali aad greatly decreased.
dunting nas deen the principal cause of its decline. It
meat is gresatly esteemed, izs aide valued as leather and
other garts are used for medicinal puxroses, and greac
prastige is attached to its capture. The expansion of the
oil incdustry with new rocads, mOTIT vahiclas, aeroplares and
modern firearms along with poaching by local ceopla..nave
perhaps now exterxminated This orv«.

(r. << or

O i

4ABITAT. Gravel-plain deserc< iatarscersad with sand and
stones around the fringes of the sand desert whare el
vegetation on which it Zzeds is more abuncant. It <an

go a long time without drinking, and cover much distance
in izs search for grazing. It uses its hocves and horns
to scraps out depressions under bushes or alongside dunes
for snace and concealment,

. . Protactad by law, bdut eniorcement
nas been difficult. In 1362 the Fauna Preservation Society,
Wwith the aid of grancs Srom WWr and tne Snikar Safarxi Club
undertsok Ogeration Oryx, which captured shras wilé Arabian
oryx in the =2astern gart of the former Aden Protectoratsa.

-

These animals, with others donated Dy H.M. Xing Saud of
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of Saudi Arabia, the Ruler of Kuwait, and the Zoological
Society of London, formed the nucleus of the World Hexd

of Arabian Oryx at Phoenix Zoo, Arizona, as a crecaution
against extinction of wild stocks. Included in Appendix I

of the Convention of International Tracde in Endangered

Species ¢Z Wild Fauna and Flora, 1273; tracde in these

animals between acceding nations is subject £0 severe
restriction, trade Zor crimarily commercial purpecses is banned.
CONSEZRVATICN MZTASURES PROPOSED., Propagation in capti
for eventual reintroduction to selected areas within
natural range is <he aim oI the Worlé Herd project, bu
selection of a safe habitat where it can survive in th
wild still pcses insuperable groblems at present. It is
hoped in the not too distant future to establisnh one or
more captive breeding herds in the Middle East as a
firs< scep towards such reintroduction.

b
ity

s
<
e

-
v
.
hl

REMARKS. In 1576, at least 162 capt ive animals were held in
at least a dozen zoos and private collections of which 45
were in the World Herd at Phoenix, Arizona, 13 2t Los
Angeles Z2oo, California, 13 at San Diego Zco, Californiz
(on loan Zrom the World Herd), and 86 in various parts of
Arabia, inciuding 41 (possidbly over 50) in fcur or more
cellec=ions in Asu Dhabi, 38 in two collections in Qatar,

5 in Rivadh 2Zoo, Saudi Arabia, and 2 in Dubal.

rahian Gazelle (Gazella gazella arabica)

STATUS. Zndangered, because o excessive aunting and hacizat
degracation.

abilan 9°n1nsula, but its range has been greatly reduced.

is now Sound ia the Sinai ané the western mountains and
octhills of Saudi &rabia, southern Arabia and Yeman, and
on some islands cf the Red Sea.

DISTRIBUTION. Formerlv occupied an extensive area of the

n. -y

POPULATION. Numbers unknown but seversly &epleted following
indiscriminate hunting, including the use of motorized vehicles.
Te use of this animal for food is also a factor in its decline.

HASITAT. The common species of the coastal plains througnout

e Arabian Peninsula where acacia trees occur. Also Zound
on *=he highland gravel plains of the interior.

CONSZRVATION MEASURES TAXEN. In 1352 was reported as abundant

on the plains of Dhofar and rigidly protected by the Sultan of Oman.

CONSEZIRVATION MTAS[IRES EBROPOSED. Surveys and research should de
conducted “o determine population, forage preferences,

habiza<c requiremencs, range conditions and so on as 2

basis for preparing management zlans for this gazelle.

Serious consideration should be given to artificial pro-
cagation with subseguent translocation to suitable range pro-—
vided management clans have been prepared.




IUCN Endangered and “Rare Mammels, cont.

REMARXS. The subspecies of this gazelle are not sharply
defined in the region; even the limited number of named forms
are clearly intsgratad. The extremes, G.g. gazella in the
north-west and G.g. auscatensis in the south-east, are
distinguishable only on averace from the intervening
populations of G.g. arapica.

Dugong (Dugong dugong)

STATUS. Vulnerabla. Uncontrolled exploitation has seriously
deplatnd dugong uoou1au;ons thzoughout most of ths
species' wide range in the Indo-Pacific rsgion.

shallow coastal wat
Habrides dcstwards
£nilizpine Islands in the norzh &9

south, also tke Persian Gull and Re
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DOPULATION. Total porulation sizes unknown, nexds o
nundred regorzed in the gast, now 'are over almost its

antire range and apgroaching extincts ion in scme regions.

Large gopulations are still found in rorchern Australian
waters, and the east coast of Africa may de next in importance.
Uncentrolled nunting (principally local nunting, alchough
commercial operations have been pursued in the past in

India, Sri Lanka and Australia) has been tle main cause

of the dugong decline. The main 2roducts ars fneac and oil.
Netting is a major threat to dugungs, and accidental

deatns in nets emploved in some =rcpical Iish ~erias

(e.g. Sri Larka) and in shark nets usad to raduce shar:

numbers near swimming beaches in Zueensland have been

locally significant . Pollution and sedimantation of

the seagrass beds on which dugongs fz2ed is 2n inportant

threat. A lesser threat mav resul: Zrzm disturbance DY numars
(e.g. us2 of gower boats, seismic exzloracicn). Cyclones

and tvphoons may cause mortality.

HABITAT. A s=rictlv marine speciss; innabits
=ropical and subtropical coastal wacer. They ¢
ridal and sub-tidal arsas. Their main Zoods are sea grasses
of che ‘ani ias Potamogetonacsae 2and uydracharitaceae
although they will Ised on aigae if sea crasses are scarce.
Recent asrial surveys indicacta ;h < duqonﬂs ﬂiﬂ*ate, al<hough
thev mav also occur as local res:
weathar thay will move Irom procs

CONSESVATION MSZASURES TAXEN. Totally ctrotected by law ia many
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of the countries in which it occurs, but with few excepticns,
protection is inadequately enforced. Endangered Species

of Wild Fauna and Tlora, 1973; <trade in these animals

between acceding nations is subject to severe restriction,
trade for primarily commercial gurposes is sanned.

Included in Class & of the African Convention (1969)

‘i.e. it mav be huntad or collzcteé only on the authorization
of the highest competent authority, i required in the national
interasst or Zor scientific purposes. Research programmes on
dugongs presently include an established program at James

Cook University, Queensland; a program in Kenya supported

by UNDP; and a world-wide conservation gprogram, funded by

WWT ané the United Staztes Government, which has initiated
several fisls surveys and produced a bibliograpny on

recent Sirenia.

CONSERVATION MEASURES PROPQSZD. Increased support Ior
biological studies and field survevs of dugong populatiors.
Research on populazicn évnamics, movements, reproduction,
and growt™ are particularly imporzant. An extensive
serias of marine reserves that would include both resident
dugons populations and serve as relfuges Zor migrating ones

. should be established. With adeguate protection, many
coculaticons could probably be rebuilt and manage to provide
sustained vields of meat and other products.

Source: IUCN. 1978b.
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Table 3. Chscklist of the hirds of Oman

All ot at present sdmitted 10 the Omaa List uee luted here, including ined ped \peoies. Allernative Enginh name
Nave Deen umitied.
e presently knvwn aius uf cach spe0o o Indwited (hus.

s = Drescing rEdent (uften win 0CA IOl MOvemenud & 3 fee of ONCALONA 1N WUMMES 1IN0 Dreading)

s * mugrAnt Dreeder, drewling vuior 1mb @ 3 16w OF OuCAMONAL IR WINIET 1ADL OreRcing)

M e OReSAgE MIBrANt Vo SAgTBAL. WAMCE VI1NOT

W ® UMTUNEY viulOf POt Drcwaing)

v & winler vudor tnot bremding)

The anu

L

Prews for B Urnuhologists Unioa, 1977

Y s Query, O Lalus uncertua.

genetaily (uilow K. H. Voous. Lui of Recent riolarcric 3ird Species, Lundon: Academs

NON-PASSERIFORMES Ardedas
e Jutuurus stetlury Birters v
Podicipedidae lsuorvehus mawws  Lutle Biem ratw) an!
Tuchvougius rupcodis  Linle Grebe I8Py Wy Niencorur avericorus  Siynl Heron re wy
Pouiceps cruiutus Great Crested Grebe wv Butundes siriuius Luttie Geeen Heron TR
Pouseps agricuds Blyck-neckenw Crede [ Ardenia rauvives Squaeo Heron o owv
Arueoid grave Indiea fand Heron v
Pressilariides Juduicus 151 Cattie Egtet Ve av
Egretra Juiaris Weatern Reef Heron o ru wv
Bud e utlux louamin 5 Petrel 1 Eqrettu gurzenna Little Beret v owy i3l
Suffrus cumeipes Pale-touted Shearwater oy Egrenia wiba Great White Egret wvis)
Putminias pucincias Weuye-ialed Shearwater v’ Arueu cinerea Grey Herun Wy 15)
?
Pufroias thermunien . , Arueu purpured Purple derun oy
pervaca Pertiun Shearwaise s Ardeu quiath Guitath Heron vor wy
Ardes metunocepnsiu - Black-heaued Heron v
Hydrebatidse P
()¢ eunia octuncus Wilsua 3 Storme.peirel I Cicoalidse
:rluqﬁrnml munma whu:-mcleu >(um-p¢ue| 1w Cicontd sodimu ADAIM > StUeE v
repenie (rO0KCY Black-oethiey Stormepetre! 3v Caona cicoma white 3or ™ )
Paarthontidae Threskiornithid
Phartnon sanereus Red.bulley Tropwhird " Plequdis uivtnetius Giowe Ry e wv i5)
S Thresawenis Jetmwpicus S4cted 1on v
Plutuicu leucurodw spuunonil r~wy ($)
Suie vactviutre Masaed Bovov 1]
Sude Unacuquster Brown 3uunv v Phoenicopueridsc
Phnd d Phoenicupterus ruper  Greater Flamingo ~ WY (3}
Phuiucrocoras cardw  Great Comuant v AneOdae
Phutuc rcurus . Ly qnus ¢onmmbDienus
argruywlar Secanra Cormerant sa sy ewsehts Bewwt » Swan v
Palocnssdae Anser ubimons whiig-trsated Goose v
Arser vaser Grevtag Gane v
Peiecanns onocroiuiug  White Petwan v Twsdornu lerrugimes Ruuly Sneiducs ™oy









Table 4.

Habitats of breeding birzrds in Oman

1 M A

¢ Lign
Egynnan Vulture, Bunell s Lagic Aeiivh, Barhan Fawon, Revk Dose Woadpigeun §s 0. Paic g Martin, Hume « Whoeaiear
t~1, Briwneneched Ravin Fanctaned Raven con Toasiram s Gtachis tin

b Hilbuues, rocky medu
Chubaf tn), Arabian Redelegged Partndge, Sand Partmdye, Lichtensictn's Sandyrouse. Paim Duve, Hruee s Soups Owil sy,
Little Owl, Little Green Beeecater. lauian Ruiler in), Desert Lark, Lung-hilled Pips. Yetiowssented Bulbul, Maurning
W healear (0, Scrub Warbler, Aranian Babnier. Purple Suabird s Ahvsuniin sunpird (ot Paiestine Sunbtrd (o). Yelle:
thinated Spartus 151, Indian Sivertiil t8). House Buning.

¢ Wondlund 10)
Honelli's Eagie, Araman Red-legged Partndye. Pam Dowe, Didric Cuchows. Unental Scups (wi, Spatied Eaygie Oui Liey-
headed Kingnsher. Yetwwevenicu Butobul. Blachaars, Geavelul Warnier. Blanfurd s Wardier. Afrcan Patudie Fiveacher,
Abyaumian Suntird, Palestine Sunbird. While-0reasted Whiteeeve. Blauh.ncaved Bush Shnixe, Ruppeil's Weaver, Alncun
sibveroill, Goiden-winged Grusneaa. Cinnam, § Ruck B ¥

d Lplund yrassiund (D)
Singing Buah Lurs. Cresied Lura. Long-oilied Pipu.

2 Coastal Plains

v Bunmun i)
Grey Franculin, Cwilared Dove, Turtie Dove. Palm Duve. Rine-nnged Pataicet, Barn Quwi, Bruce's Scups Owl, Luttle Cireen
Bee-cuter. Blue-cheeied Bee-cater. Beecater, Indun Roder. Houpue. Blach-crowned Fineh Lari. Houmw Lar, revied
Lurk. Yelluwesenicd Bulbul. Graceiul W arnier, Arabian Buobler, Purpic Sunbwrd, Great. Grey Shnke, House Cruw, House
Sparrow. Yellow-tnrosted Spartow, Indian Suverduil,

b Salulah 1Dt
Callared Dave. Barn Owl, Luttle Green Bee-cater, Singing Busn Lark, Bluck-crowned Finch Laek, Crested Lari, Yelow-vented
Bulbul. Gracelul Warbier. ADvasintan Sunbitd, Ruppeil's Weaver. Alncdn Silvermil.

3 Desert and semi-desert

« Open sandy or sony Jesent
Cuoronetiey Sendgrouse. Spotted Sundgrousc, Chestnut-bellied Sandgrouse, Eagle Owl, Littic Owl. Black crowncd Finh Lani.
Dunn's Latk (0), Bar-iailed Desert Lurx 101, Desen Lurk. Houpoe Lurd

& Desert wuh scrub und irecs
Long-cgged Bumard, Houdara, Littie Green Bec-cater, Aradiin Babhler. Great Grev Snnie. Brownencched Raven.

¢ Prusupu wouds and desert oases
Grey Fruncolin 1~i, Palm Dove. Bruce's Scops Ol ts). Luttle Onwi. Little Green Bec-cater Crested Lark, Graceful W arbier,
Purple Sunoird 1n), Great Grey Shnre, Huuse dparmow in).

4  Wetlands

o Inluad pools und sireamu
Littie Grebe, Mouthen, Little Ringed Plover, Red-wattled Lapwing tn). Graceful Warbier

b Mangroves (N}
Lutic Green Heron, Western Reef Heron, Paim Dove. White=culiared Kingfisher, Clamorous Recd Warbser, i -xted Warnier.
Purple Sunoird, House Crow

¢ Creeks and lapuons
Lt Grede. Mounthen, hentnn Plover, Red-watticd Lapwing 1~ Licacciul W arbier

"~

Cuasts

o bV omauuld chfp
Red-baked Tropactary, Sans Falcon, Rick Duve, Pailnd Swift, Paie € rag Manm, Tnuram » Graciic 10).

b Idunds
RedoPriled Teomweturd. Masted Bomn 101 Semedra Cutmorant to). Little Green Heron, Western Ree! Heron, Bpypiian
Nulture, Usprey Sewus Famiott {rah Ploser 1wt Sains Guill, Cresed Tern, Ruscate Tern, White cheeked Tern, Bmw‘hm,
saunaens Uit Tzrn i) Common Vaidy Kead Dirve. Palind dwalt

N s minern O 8 onh M e Masrah iNand onb 1) = Dhtar onin

Scurce:

Gallacher and Wocdcock. 1980.
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able 5.

Scecies
Gekkonidae (Geckos)

Bunopus spatalurus

B. tuberculatus
Cyrtodactylus scaber
Hemidactulus turcicus

H. persicus

H. homoeolepis

4. flaviviridis
Phyllocactylus gallagheri
P, elisae

Pristurus rupestris

P. celerrinus

P, cf, flavipunctatus

P, carterl

. minimus

2tyodactylus hassequistil
Stenodactylus arabicus

S. doriae

S. leptocosumbotes

Agamidae (Agamid lizaxrds)

Acama sinaita

A. jayakari
Phrynocepnalus spp.
Uromascyx microlepis
U. thomasi

Chaamaelzonidae (Chamaeleonsg)

Chamaelo chamaeleon
Scincidae (Skinks)

Albepharus rannonicus
Chalcides ocellatus
Mabuya tessellata
Scincus conirostris
S. mitranus

-

m

Reptiles and Amphibians of Northern Oman

_Habitat

mountains

lowlands, deserts
coastal areas

foothills, deserts
mountains

foothills, desert fringe
coastal areas

mountains

mountains

mountains, Zoothills
mountains, foothills
mountains, foothills
foothills, desert fringe
foothills, desart fringe
mountains, foothills
central deserts

central deserc
£oothills, deserts

mountains

foothills, desert Ifringe
central deserts

central desesrts
foothills, desert ZIringe

foothills, deser: ZIringe

mountains
coastal areas
mountains
centxal deserz
central desarts



Reptiles and amphibians of Northern Cman, cont.

Species Habitat

el ————

Lacertidae (Lacertid lizards)

Acanthodactylus arabicus central deserts

A. boskianus central cdeserts

4. nn, sp. coastal areas
Eremias adramitana foothills, deserts
Lacerta jayakari mountains

L. cyanura Musandam

Varanidae (Monitors)

Varanus grisens centrzl desercs
Amphisbaenicae (Worm lizards)

Dirzlometopon zarudnyl central desert
Lectotypnlozidae (Blind snakes)

Leptotyphlops macroriynchus coastal arszas
Boidae (Boas)

Zryx jayakari central desert
Colubridae (Tyrical snakes®

Coluber riodorhach.s mountains
Lytorhunchus gaddi central deserts
Malpolon moilensis central deserts
Spalerosophis diadema mountains, coastal areas
Telescopus dhara coastal areas
Viperidae (Vipers)

Cerastes cerastes central deserts
Echis coloratus foothills

E. carinatus foothills, desert fringe
Pseucocerastes persicus mountains
Bufonidae (Typical toads)

Bufo orientalis mountains

B. cdhufarensis mountains (also Dhufar)

Source: Arnolé ané Gallacher. 1977,
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Table 6. Land and Freshwater Molluscs of Northern oman

Melanoides tuberculata
Lymnaea natalensis
Laevicaulis alte
Pupoides coenopictus samavaensis
Buliminus jousseaumel
B. omanensis

B, albatusta

B. candidus

Zootecus lnsularis
Xeropicta derbentina
Helicella sgP.
Planorbis exustus

Source: Smythe and Gallagher. 1977,



Table 7. Mammalian Ectoparasites of Oman

INSECTA
Diptera (flies)

Hippcboscidae

Lipoptena capreoli (usually found on goats, in Oman recorded
on the Arabian Tahr)

Stretlidae

Raymondia huberi (on bats)

Anoplura (lice)

Hoglopleuridas
Poluplax sroc. oxyrrhyncha (on mice)
Pulicidae

Xenopsylla cheopis (on rats, mice; the vector of bubonic plague)
ACARINA
Ixoididae .(zicks)

Argas (Carios) vespertilionis (on bats)
Rhinicephalus spp. (on mice)

Source: Thompson. 1977.
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APPENDIX VII

PROPOSED PROJECTS OF POTENTIAL ENVTRONMENTAL SIGNIFICANCZ

Table 1. Agricultural Develorment
Table 2. Water Projects

Source: Sultanate of Oman. 1980a.
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Table 1 agricultural Develorment

Animal Hushandry Projects

Objectives; to estahlish centers to conduct research and
provide veterinary services and advice to farmers.

Activities; 1! to conduct research on sheep, goats, cattle
and introcduce new varieties; 2) to conduct research
on traditional and new forage crops; 3) veteripary
services and advice.

Budget Estimace: 2,470,000 OR (with no indication of the number of
centers),

Pilot Tobacco Processing Project at Shinas

Objectives: to boost tobacco production and improve marketing
as a means of raising rural incomes.

Activities: 1) a survey of the tobacco industxy in the area;
2) establishment of a small industxy; 3) plant
breeding research; ) establishment of curing
and packing center.

3udget Estimace: 300,000 CR.

Improvement of Date and Lime Crops

Objectives: 1) to raverse decline and increase production;
2) to extend production and marksting period,
research market possibilitiss; 3) o induce
farmers “o ramalin in sector through reviving the
date and lime industxies.

Activities: 1) improvement of genetic stock; 2) rasearch
on yields, quality, and disease; 3) establishment
of nurserias Zor distribution to Zarmers; 1) in=-
troduction of modern planting, hazvesting, »rocessing,
and marketing methods; S) to provide advice to
farmers.

3udget Zstimate: 1,500,000 OR Zor lime project; no 2stimata given
for date project.

Horticultural Improvement

Cbjectives: 1) improvement of fruits and vegetables; 2) teach-
and assistance of local farmers in hor=iculture;

-

3) to raduce <ependence on impor=:s.

=
~J
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Table 1. Agricultural Development Continued

Activities:

Budget Estimate:

1] intensive research on Cmani fruits and vegetables
in all major producing regions, including studies on
nutritional and water requirements, adaptation of

new varieties to Oman, and work on improving old
methods and introducing new ones; 2} establishment
of modern nurseries and orchards; 3) training of
local staZf,

1,200,0Q0Q0 CR.

Jabal Akhdar Agricultural Development

Objectives:

Activities:

Budget Estimate:

1) increased production of pomegranates and grapes;
2) introduction of suitable new fruit crops; 3)
extend the production and marketing period of fruits;
4) to raise the rural standard of living.

1) establishment of a nursery in Saig for distri-
bution to farmers; 2) to conduct experiments and
breeding program for raising fruit yields and quality;
3) to assist farmers in packing and marketing.

500,000 OR.

Pilot Project for Sheep-Rearing at al-Xamil, Shargivah

Objectives:

Activities:

Budget Zstimate:

Pilot Farms Project

Objectives:

1) to initiate a small experimental project %o
test the viability of sheep raising under modern
conditions. If successful, a larger project will
be launched. The ultimate goal is to move toward
self-susficiency in meat production.

1) establishment of a sheep ranch; 2) sheep
breeding program, utilizing both Omani and foreign
sheep; 3) establishment of a veterinary post;

4) preparation of grazing lané.

500,000 OR.

1) to encourage and strengthen modern intensive
farming in rural areas in order to raise the

living standard and increase agricultural production.
This is to be done by establishing 4 pilot farms of

4 ha each (eventually 25 farms). These farms will
be distributed to Omani farmers.
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Tahle 1. Aagricultural Development Continued

3udget Estimate;

5,232,000 QR,

Agricultural Surveys and Studies

Objectives;

Activities:

Budget tstimate:

to gain complete information on acreage and changes
in acreage of Cmani crops. Only very incomplete
information is presently available, and current
estimates are based on 1971 work. A second objective
is to encourage Seasibility studies in aspects of
agriculture.

1) to conduct land surveys every 3 to 4 years;

2) to use LANDSAT data to complement ground survevs;
3) to conduct ragular studies on various aspects

of agriculture such as labor participation, income
and wages, prices, crops, livestock, poultry. etc.

5C0,00Q0 CR.



Table 2, Water Projects

Salvage of Surface Water Losses

Objectives;

Benefits:

Negative EZfZects:

Aczivities:

ct

Budget Estimate

Salvage of storm runoff through construction of small
dams to perform dispersal, ¢iversion, and detention
functicns. Storm flow would then be retained for
infiltration into shallow acuifers.

Pravention of surface water loss to sea or interior
desert. This will help in recharge of shallow aguifers.

May hasten salt water intrusion in acuifers near the
coast, but would allow for management of this situation.

Geologic mapring, exploration, construction of
dams and weirs, extraction wells, pipeline to -coastal
areas, testing and guality analysis. .-

16,380,000 OR for 9 projects at 1,820,000 OR each.
NOTE: U.S. Army Corps of Engineers (1979) presents

a detailed analysis of this project. .Wadi Samail is
to be the czilot project.

Skimming Gallery Construction

Objectives:

Benefits:

Negative Effects:

Activities:

Budget Estimate:

To develop skimming galleries for the salvage of
groundwater. These are horizontal shaZfts,

similar to aflaj, running parallel to the coast
about 5 km inland. Properly operated galleries

can intercept up to 95 percent of the fresh ground-
water flowing toward the ocearn.

Pravention of groundwater loss to sea; capture of
water in an area where high quality is ensured.

Accelerated subsidence of water table in the coast
downslope of gallery. Part of waters captured could

be piped to areas affected.

Construction of a test gallery near Sib, to complement
a surfacz water salvage project in wadi Samail.

1,05C,000 OR.
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Table 2. Water Projects Continued

Exploration Drilling: Nizwa, Izki, Sonax, Sur

Objectives;  Exploration of kEoth shallow and deep alluvial
aquifers, with eventual exploitation.

Benefits: Compilation of data in areas where almost none
is available. Discovery of water resources,
because Nizwa and Izki face shortages; and
Sonar requires water for copper industry develooment.

Negative Effects: Large scale axploitation could reduce yields of
aflaj and shallow wells. These reductions could

be replaced through deep boreholes.

Activities: Geologic mapping, 10 wells zo 300 m, testing and
guality analysis.

Budget tstimate: 1,232,000 CR.

wadi al-3atha

Cbjectives: Drilling wells in alluvium to salvage underilow
losses and losses due to 2vaporation 9of.snallow
groundwater.

Benefits: =xploitation of an estimated 2-3 billion cubic m
groundwater in the alluvium, control of surface

water losses during periods of high Zlow,

Negative 2ffec%s: Possible deplation of f£alai ZIlows, this could be
replaced with well watar.

Activities: Geological mapping, exploration, 20 tast wells
to 100 m, testing and analvsis.

Budget Zstimat=2: 268,000 OR.

Wahiba Sands

Objectives: Exploitation of water at the peripherv of the dune
ragion. A% present, a gr=at deal of water appears
0 be los%t to shallow water esvaporation and to the
sea. Also, exploration Ior water in the iaterior
of the dune £field.
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Table 2. Water Projects Continued

Negative Effects:

Activities:

Budget Estimate:

Buraimi

Objectiv

1]

S:

Benefits:

Negative EZZfects:

Activities:

Budget Estimate:

Musandam
Objectives:

Benefits:

Negative Effects:

Activities:

Budget Estimate:

Jabal al-Qara (Dhufar)

None anticipated, project exploitation about
balances recharge,

Geologic mapping, exploration, 2Q test wells to
150 m, testing and analysis.

449,50Q ©OR,

txploration and development of limestone aquilers
in Buraimi area. At present, well yields are
declining and water quality is deteriorating due to
poor management ané excess pumping.

Develorment of deep aquifers can compensate for
declining yields f£rom shallow aquifer wells.

Possible international dispute over exploitation
of water in a border area.

Phase I - shallow agquifers: inventory of wells,
preparation of groundwater maps, establishment of
well monitoring network. Phase II - deep aquifers:
geological mapping, seismic exploration, 10 test
wells to 300 m.

334,000 OR.

Exploratory drilling of bedrock limestones.

Eventual develorment of an estimated 0.5 billion
cubic m of groundwater.

None anticipated.

Geologic mapping, 10 wells to 500 m, testing and
quality analysis.

705,000 OR.

- Tertiary Limestones

Objectives:

Exploration and development oI the tertiary
limestone agquifers in Jabal al-Qara.
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Table 2, Water Projects Continued

Benefits:

Negative Effects:

Activitiss:

3udget Estimate:

Salalah Coastal Plain

Objectives:

Benefits:

Negative Effects:

Activities:

Budget Estimate:

Development of the estimated 6 billion cubic
1 of good quality water in thes mountains
behind Salalah. Insufficient data availabdle
to estimate exploitable guantity.

None anticipated.

Geologic mapping, 20 zoreholes to 500 m, aquifer
testing, quality analysis.

2,280,000 CR.

Txploration and develocment o groundwater under
+ne Salalanh plain which:is currently lost to the
sea.

Develooment of groundwatar, which is estimated
to e at least 18 million cubic m in the central
portion of the plain alone.

None anticipated.

Geologic mapping, exploration, 20 wells to 100 m,
aquifer testing, cqualicy analysis.

279,000 OR.

Capital Aresa - Hajar Limestones

Objectives:

Negative EfZects:

3udget= Estimaca:

To axplore and develop the limestone aquifers in the
Capital area. One recently drilled well yislds

50 litars/sec. The watars in this aquifsr are
dresantly unused, andé much is lost to the sea.

Development of the Q.5 %o 1 billion cubic m of
groundwatar within a 25 @ radius of Ruwi (Capital
Arsa). mTwenty wells coul. be sxpected to supply at
least 19 million liters per day c¢f water suitable
Zor drinking.

Zxploitation may affsct discharge of springs;
“owever torehole production can compensate Ior zhese

Seoclogic mapring, axploration and test wells,
acuifer czesting water gualizy analysis.

1,754,000 CR.

-
~3
[0 0]

losses.
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APPENDIX VIII

Environmental Law

Sources: Caponera. 1978.
FAO. 19753,
Wilkinson. 1977,
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Zavironmental Law

The Sultanats Zoes not have a comprenensive set of environmental laws.

The Ibadhi Islamic Shari~ah is still used as the basis for most legal
decisions, and govyernmental laws are essentially supplemental o the
Shari~ah in most areas. However, tnhe Shar:®an and custsmary Law nhave
al-sady addressed most of Cman's major environmental issues. ZFor example,
under these codas new watar develooment may aot adversely aiZact the
suantity or gualizy of water in existing wells or aflaj, and protacted

arsas mav e astablished around water sources. It would probably not ce
difficule in most zasas to axtend the iaterpretation of existing snarifan

or custumary law to cover modern situatiosns. A few laws mentioned in tie
available lissracure are presentad ia Table l. Within Cman thers have

been several compilations of current 'aw, which ars cited in the appropriate
saction of Appendix X.

Table 1. Some Zanvirommental Laws
a , - . - .
1. Sultanic Dacrse of 2ctober 1970 on tne =5~.lean391u of che
Cepar—ant of Agricultura in the Seneral Cevel sxent Organisation
(now the Minisczv of Zawvelooment

2. ace YNo. 4/1372 ralacing oo zhe discrizZuzion of Zariila lands. - 27
April 1372. =~ Collection of laws in Zorge up to 30 YNovamzer 1272
{Trze Staze distribution of far<ilis land =o Cmani :zizizens and
Families ard %o agrisultural sreomotion companies. )

=z =arri=orial wactars and che 1
le3ive Ziszhing zone. - 20 Ju

3. Decrae of =
z M Ju
2p o 30 MNovamber 1372, z. 22.

natural

4. Law MNo. 3, 1973 |
and Mazran rssidents 29 wa
and 2uzliz wor
arwssian wells, owmping st
~

astazlishes zhe richs o Musgat
= of Cermunication

‘Wazsx sige na2zwork

S-S - . - . e .

3. Law No. 3, 1273 ampowers =the Ministar oI HealIh D ZT2RIZLIC e use
9f polluzad watar soursas, 3nd authorizes Dedizal auTicriiias
2o 50D the saia and cransgors oI drizking water and desTIov all
suspac= drinks.

- 2 . - . -~ . oz

3. Sulzaniz Zagzea o, 33,75 {lLipT. L, 2TT. L.l Igncerng Ionircs Of
sea zolluticn as Zollews:
SI. Anv sudbs<anca of dangersus or rarmIul aacurs such 35 Zralnaga
va=sr or refuse or waste or undesizanla opiacas winlch when addsed o wazar
shall spoil iws Taalisy 9r tause L3 change or IS zart 32 e
orocess Whish szavses sSecilinazion oI Lo3 ZualliTy or cthanga 9 Ne
ax=2ns of danger La railatisn IO L33 uSe IV lan 3r zeasct oI Iisa or
olanzs usei:l =5 Ruman sSeings snall Se considerad 3 sollutad sudszance.


http:Co:unicat.on
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Table 1. Some EZInvirommental Laws Continued

ITI. All waters containing any substance or particular concentration
or water treated containing an artificial substance which changes

its nature either by heat or any other means wherehy if added to any
water shall resul:t in the declination of its quality or change to the
extent of danger in relation to its use by human beings or any beast,
£ishes or plants useful to human beings shall be consicered as
Dolluted substance.

Sources: a. Capcnera. 1978,
b. FaQ. 1875,
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Government Production Farms, Research Stations, Extension
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Tunctions of Selected Institutions
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Head of State, Premier 2nd Minister of Foreign AHairs, Defence and Finaacs:
Suitan QA300s 81N SAD {assumed power Juiy 2320, 19730

CABINET
{[rne 1930

Deputy Premier tor Security ind Defence: Javid Fasar
31 TAIMOUR aL-3alD.

Deputy Pramier for Lagal Affairs: 3ayjnd FAHAD BN
MAAMOUD AL-3aiD.

Personal Adviser ‘o the Suitan and Governor of Muscat:
Savad THUWAINT 318 SHIHAS aL-34(D.

Minister of Diwan AMairs: Savyid Hauad 3:x Hauud
a-danED.

Minister of Justice: Savyid HiLaL 31N [TAMAD AL-SAMMAR.

Ministar of State for Foreign Aftairs: Qars Asoui Mlusm
AL-lawawl,

Ministar of ‘Information,
A3OLLAZIZ ALilIWaA3S,

Minister of Elaciricity 1nd Water: Haxoud A3TULlA AL-
HaA2THY.

Minister of Posts, Telegraphs and Telephones: Waa:
SLHTID ALCIARIMY.

Minister of Civil Aviatian, Parts and Roads: Salim 3iy
Nas3R AL-BUsaloy.

Minister of Education: Varva MaHZFooON AL-MANDHRL

Youth AHairs and Taurism:

18]
[$)]
(@]

Iuroca Puslications. L

Minister of Land Affairs and Municipalities: A:ixad
Aoouila AL-THAZALL

Mimster of Social Aiflairs and Labour:
NASSIR AL-WWAHAIDBL

Minister of Awkat and Islamic Afairs: Siiaigh VWaLID 3UN
Tari? aL-ChiNawi,

Minister of National Heritage and Culture: Sayrid Faisak
SIN ALl AL-3ALD.

Ministar of the Isterior: Sawiid Baor 31N 3AvD 3IN
=aiead .

Yimstar of Cammeres 1ad lagustry: JTURAIad IUBAIR.

Winister 2f 2atralsum 1a3 Yhrsrais: 3410 AHn

NHALTAN 3[4

- -

\LeZAAN.
of Agriculture angd Fisheries: 3ozl Hafz
E)

N, At

Ystae

LR
Ministar of Health: o JITIARIR AL-INHAISURL
Gavernor 3f Ohofar snd Minister of Slate: [ir.i 2iN 3aUd
[EATE I IEY PRI

Minister 3f Puolic Works: Assas

ALefanaLi
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This ministry was subseguently split into the Ministry of
Agriculture and Fisheries and the Ministry of Petroleum and

Source:

Governmental Qrganization
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Minerals.
UNESCO. 1976,
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Table 3. Government 2roductign Farms, Research Stations,
Extension Farms and Cantres and Nursery Gardens

Oapartment of Agncuiture Aegon

Type of Famv Station Towl

Norey S Omen | 4 , N Caonad

Samnen | Bamnen | menar N d Area
Production fanms 1 2 S - -— 1 - -— 9
Ressarcn stanons -— 2 2 - - 1 - - [
Extension tums 1 — 1 - - - -— - 2
Extension cantres/ .
sub-centres 7 4 9 3 4 4 1 3 38
Nursery gardens - 2 - - - 2 I - - 4

Geographical situstion:
Preduction farms:

Sohar (sgnaulture), Aummis (1) (3 agriculture), Nizwa: (3 agncurture), Tanoo! (agricutture), Jebel Al
Akhahar (gpnculture).

Ressarch stafions :

Aumais (agnculture), R is { i nysbandry), Wadi Quryat (agncuiture), ‘Wzdi Qumyst (ammal
husbandry), Seialan (agncuiture),

Extension (arme:

Banla, Surmimi.
Extansion mm

Al Marwer, Shinas, LUwa, Sonar, Sanam, Al Khabura, Jurmms, See0, Jarka. Msanaa, Aosiaq, Nowa
Manan, izni, Hamra, Wadi Qunyat, Jebel Al Akndane, Sumai, ion, Sur, Al Weli, iora, Sinaw, Xhassd,
Qurtyal. Al Gqdamn, Al Danaleez. Taqa, Al AioaL

Lrmnsion sud-cenues :
Adam, Sanis. Denx, Yunqa!, Al Khafigr, Sustan,

earnary gerdena:
Aumms (fruits), Rumus (garden), Radat (fruits), Al Jedet (fruis),
Nows : The Omry tam n Sonar and Gannz cow (MME were vacuoes = - 2 .le while Mey appesrsd

' last your 1saue of he Yeer Sook 1977, IMCe Ihen  has DO Droocu nder the mensgement of
he Sun Ferm Copany (Cman).

Source: Sultanate of Cman. 1979,
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Table 4. Functions of Selected Institutions

Oman Development .Council, Chaired by the Sultan, the council is respon-
sihle for overall planning and preparation of the five-year plans.
The Office of Planning ¢of the Oman Deyelopment Council coordinates
work hetween ministries, reviews and assesses projects submitted by
the ministries.

Ministry of Agriculture and Tisheries. The Department of Agriculture
conducts research and carries out production in experimental and
pilot projects. Activities include soil classification, water surveys,
plant protection, and operation of several pilot projects. Extension
and services is another function. It is also responsible for the
provision of water pumps, construction of irrigation channels, etc.

The Irrigation Department is responsible for promoting and controlling
the use of irrigation water in the country.

The Water Resources Council is responsibkle directly +to the Sultan,
coordinates and plans water use and conservation for all purposes.
The Water Authority, of the Water Resources Council, is responsible
for collecting data, érilling exploratory wells, generally defining
the water resource base.

The Agricultural Research Station at Rumais has the following programs:
improvement of vegetable production, fruit improvement, field crops
research, crop protection, crop and soil improvement.

The Agricultural Research Station at Wacdi Quryat has the following
programs: experimental trials on vegetables, develorment cf field
crops.

Ministry of Cormurications. The Department of Water Resources of the
Ministry of Communications is responsible Zor ascertaining the extent of
water availarzility in Cman through investigations carried out by various
companies. It is envisaged that this Department will constitute the water
resources reculatory agency to deal with the inventory of water resources,
coordination and approval of water projects and water rights aéminiscration.

The Water Supply Department of the Ministry of Communications was
created in 1963 to organize the supply of water in the capital area
of Muscat-Matrah through well drilling and the creation of storage
reservoirs,

Ministry of Health. The Department of Public Health of the Ministrv of Health
is concerne? with environmental sanitation, including the control of
water borne diseases and drinking water analyses through the Public
Health Laboratory. This laboratory keeps & record of all water quality
samplings by regions.

1R7



Tabls 4. Functions of Selected Institutions Continued

Ministrv of Land Affairs, This Ministzy, estahlished in Noyember 1971,
nas a Lands Division, a Registration of Properties Division and a
Survey Division, which are responsible for the delimitation and
registration of lands in Cman. No water rights registration takes
place in this Ministry.

Ministrv of Awgaf and Islamic Affairs. This Ministrv, which was established
in March 1973, is responsible for the registration and administration
of awgaf (mortmain - religious endowment) properties, including
waters so endowed. In addition, the bait al-mal (uninheritable or
uninherited State properties) which form part of Government revenue and
which include also water resources, are registered and acministered
theraby. Such a registration has been completad for bait al-mal
properties and is proceeding with regard to awcaf oroperties,

Sources: Caponera. 1978
Cordes and Scholz. 193C.
CARIS. 1978.
cNEP. 1879.
U.s. AaID. 1980b.
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