






















There a re  several preserves exists i n  the new petroleum refinery, 
speci f ied by Saw. Provision f o r  the proposed cement plant, and var- 

I others are found i n  some o f  the ma- ious mineral extractian programs, as 
j o r  development projects under proposal. well  as proposed ma jar. water schemes, 

i r r i g a t i o n  projects, and in tens i f ied  
I. Genetic Resource ( f l o r a  and and expanded crop production. 

fauna) . - 
Currently there - i s  1 i ttl e use 

The f l o r a  and fauna have o f  farm chemicals and pr inc ipal  pol- 
changed over tine. There has been lu t ions  are confined t o  mnpoint run- 
an encroachment and expansion o f  woody o f f  problems associated w i th  f lood 
species replacing grasses. This i s  agr icul  ture, sal i n i t y  problems asso- 
a t t r ibu tab le  t o  increasing l ivestock ciated wi th  i r r i ga ted  'agriculture, 
pressures, introduced animal species, ' water irnd wind erosion associated 
introduced animal diseases and effec- w i th  overgrazing , and. ground water 
t i v e  e f fo r t s  i n  control o f  diseases polut ion associated w i th  sewage 
i n  l ivestock. disposal from large urban cancen- 

trations. The capital ,  with ve- 
With adequate management o f  h i c l  e 1 icensep1,ates somewhere i n  

resources and careful coordination o f  excess o f  25,000, i s  experiencing 
programs, economic development poten- t r a f f i c  congestion- and some a i r  
t i a l s  f o r  both croplands and l ivestock qua1 i ty reduction. Data bases need 
are encouraging. . Market f e a s i b i l i t y  t o  be established t o  begin the 
studies are needed. monitoring processes. Donors should 

include provisions f o r -  t h i s  capa- 
3.  Cul tukal resources (h i s to r i c  b i l i t y  i n  programs. 

sites, buildings, monuments) 
8. Accumul at ion o f  agr icu l  t u ra l  

Permanence i s  noted i n  the chemicals i n  the environment 
h i s t o r i c  c i t i e s  such as Mogadiscio 
and Merca. Unfortunately, ancient As stated above, uses o f  agr i-  
structures are basica l ly  viewed cuJ t u r a l  chemicals except f o r  locus t  
f o r  t h e i r  u t i l i t y .  Once f a l l i n g  and b i r d  control are not a regular ' 

i n t o  disrepair  and disuse, they are - par t  o f  subsistence production. The 
l e f t  t o  .the elements. Coastal c l i -  s tate-owned farms and 'pr ivate cap?- 
mates rapid ly  attack most t a l  intensive farms are mostly under 
bu i ld ing  materials. A national mu- control  l ed i rri,gation '(341 square 
seum and archives ex i s t  i n  the cap i ta l  kilometers t o t a l  ) and some agricul-  
c i t y ,  As most o f  the people are o f  t u ra l  chemicals .are used. O f  t h i s  
nornadic~ background, there i s  l i t t l e  t o t a l  area approximately 21 2 square 
accent on permanence;' There i s  a kilometers are confined t o  the Lower 
r i c h  ora l  t rad i t ion.  . . 

Shebell i . Only during extremely . 
high f lood conditions does the  

11.' Problems-Attributable t o  Produc- Shebell i j o i n  the Suba: At  such - 
t i o n  o f  Pesiduals tqmes, any runof f  would eventually 

reach the Indian Ocean--carrying 
A. Industr ia l  po l l u t i on  ( in -  some port ion o f  the farm chemicals. 

clueing agro-industrial : On the Juba, which does empty 
. -waste) . - f n to  the Indian Ocean, approximately 

The country i s  i n  i t s  infancy 
129 square kilometers of  i r r i g a t e d  

i n  terms o f  industry. Consequently, 
agr icul ture exist. Some por t ion o f  
the agr lcul  tu ra l  waste, runof f  and 

there i s  ' l i t t l e  pollut ion--as yet. A carry-off  o f  agr icu l tu ra l  chemicals 
ootent-ial f o r  indus t r ia l  no1 l u t i o n  would reach the Indian Ocean. - 

As programs a m  developed t o  
expand agriculture, more of these 
materials will ul t imate ly  end up i n  
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I V .  A t t i t u d e  of t h e  P u b l i c  i n d u s t r i e s  c lose ,  these economics a r e  
being questioned, To survive ,  the coun- . . -- 
t r y  m u s t  begin t o  ob ta in  r e l evan t  data-- A. I s  b e t t e r  environmental man- 
bu t  t h i s  r equ i res  being a b l e  t o  de te r -  agement genera1 l y  perceived . . .: -. 
mine relevancy and t h e  capac i ty  t o  u t i -  by the pub l i c  a s  an impor- %. 

l i z e  d a t a  i n  decis ion  processes--in- t a n t  na t ional  p r i o r i t y ?  9 4 
c! udi ng program e f f e c t i v e n e s s  moni torinp.  . ?* 

T h e p u b l i c  is  keenlyaware  .,?+ 
I .  Manpower and Tra in ing o f  t h e  diminishing natura: resource . -q' 

base under t r a d i t i o n a l  modes. I t  is - 
. A. Are q u a l i f i e d  people a v a i l a b l e  doubtful t h a t  i t  is  perceived a s  an 2 

i n  adequate numbers? important na t iona l  ~ r i o r i  t v  a s  t h e  -.. 
-5 --. concept is  reasonably sophis t ica ted .  t 

Until r e c e n t l y ,  t h e r e  was Resource development is a s t a t e d  goal 
of t h e  government. *- 

no w r i t t e n  Soma1 i. Today a w r i t t e n  , 5 
language e x i s t s .  Tra in ing has been . -  5 

and continues i n  f o r e i g n  tongues-. .1; 

B. Are non-governmental organ- - 
Engl i s h  and I t a l  i an  predominate. En- i z a t i o n s  addressina environ- t r a n c e  t o  t r a i n i n g  depends more on in-  mental and na tu ra l  resource 

. f luence  and assoc ia t ion  than apt i tude .  . . problems? . - 
High graduation r a t e s  a r e  encouraged by -: 

4 

government and policy--even though qua- Such organiza t ions  do not  1 i t y  s u f f e r s  g rea t ly .  Pol icies for genera l ly  ex i s t - - a s  we would consider  assur ing  permanent pl  acement o f  a1 1 them. Nomadic groups, cooperat ives,  graduates, labor codes seeking high pub- and associa t ions  do work toward self 
lit e m ~ l o m e n t ,  and a general  l a c k  6f . interest increases in resource "ti- 
competency, place t he  l i z a t i o n ,  and if banic survival  is not ment programs i n  s e r i o u s  jeopardy. a ques t ion ,  do look f o r  a renewable 
Government seems t o  recognize  t h e  s h o r t  
comings of  t h i s  approach b u t  i s  unable 
t o  make necessary cor rec t ions .  Donors - .. 

C.  as environmental education a 

must a s s i s t  t h e  government t o  ob ta in  a d 

been added t o  t h e  publ ic  edu- 
more mature pe r spec t ive  i n  t h i s  matter.  - -  

c a t i o n  cur r j cu l  urn? .- 
8. Have. l o c a l  t r a i n i n g  programs -. 22 .-: 

been e s t a b l i s h e d  t o  a s su re  Koranic law teaches  an en- 
a v a i l a b i l i t y  of adequate man- vironmental conseiousness. The 
power resources? bas ic  sc iences  a r e  t augh t  and concepts  -$ - 

a r e  introduced.  The un ive r s i ty  does g 

Programs have tended toward have courses  i n  some environmentally- 
problems of  r e se t t l ement  and re t ra in ing .  re1 a ted  s u b j e c t s .  Many more a r e  - 2  

Proposal s f o r  es tabl i shment .  o f  loca l  planned t o  cope wi th  manpower problems 'j, 
t r a i n i n g  a r e  c u r r e n t l y  being considered. a s soc ia ted  w i t h  c u r r e n t  development . . 
The i r  success w i l l  depend i n  p a r t  upon problems and programs. Donor spon- 
f u l l y  understanding t h e  s o c i a l  con- sored educat ional  programs m u s t  be care-  . 
s t r a i n t s  and c u l t u r a l  changes necessary. f u l l y  designed t o  a s s u r e  adequate en- 
Donors must pay more a t t e n t i o n  t o  soc ia l  vironmental inpu t .  
and c u l t u r a l  mechanisms which w i l l  u1- .- 
t ima te ly  a f f e c t  development. 
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suns czn be viewed a s  a major government H. Glhat p e n a l t i e s  are prescr ibed 
c o m i t n e n t  in this a rea .  One, however, f o r  v i o l a t i o n  of laws a q a i n s t  
could question t h e  government's capac i ty  misuse o f  t h e  environmental 
(no t  i n t e n t  o r  w i l l  ingness)  t o  accom- o r  n a t u r a l  resource  base? 
o l i s h  . reset t lement Wre it not f o r  recent 
c a t a s t r o p h i c  events .  In c e r t a i n  c a s e s ,  o e n a l t i e s  

seem extreme by western s t andards .  
F. Do the  laws addressed t o  pol- J u s t i c e  may progress  a t  t h e  speed o f  

lu t ion  con t ro l  e s t a b l  i s h  a b u l l e t .  The range law c o n t a i n s  
c l e a r l y  d i s c e r n i b l e  obl  iga-  sanc t ions  f o r  removal o f  n a t u r a l  
t i o n s  through some enforce-  resources. In genera l ,  however, t h i s  
ab le  mechanisms ( e f f l u e n t  l i m i -  is a new body of  law, and a s  such, 
t a t i o n s ,  s t ream q u a l i t y  s tan-  needs guidance from experienced donor 
dards,  e f f l u e n t  cha rges )?  groups. 

On t h e  whole these concepts  VI 11. Remedial E f f e c t s  
r e q u i r e  a capaci ty  f o r  monitoring.  As . 

sucn, t h e  lack of t h i s  c a p a c i t y  would A. Has t h e  government acknow- 
preclude meaningful mechanisms. * ledged any o f  the d e f i c i e n -  

c i e s  i d e n t i f i e d  i n  response  
6. To what e x t e n t  does t h e  coun- t o  t h e  ques t ions  above? 

t r y  p a r t i c i p a t e  i n  t r e a t y  Has i t  i n i t i a t e d  remedial 
arrangements addressed $0 a c t i o n ?  
t r ansna t iona l  envi ronmental 
issues (e.g., p o l l u t i o n  of Where d e f i c i e n c i e s  can he 
in te rna t iona l  r i v e r s  and t h e  shown t o  cause adverse  economic s i t u a -  
sea ,  t r a d i n g  i n  prwtected t i o n s ,  remedial a c t i o n  i s  taken.  Some 
animals and t h e i r  products ,  external  i ties cannot be quantified 
overf ishi-ng)? under p resen t  systems. Others ,  because 

they cause  no i n t e r n a l  costs, a r e  n o t  
The UNEP i s  proposing t o  ex- acknowledged. -This  i s  an a r e a  where 

tend i ts regional approach to oceanic  donor a s s i s t a n c e  i s  needed. 
regional  planning--e.g., Mediterranean 
Sea--to the Indian Ocean a rea .  The B. To what e x t e n t  a r e  t h e  
.proposal has not been o f fe red  f o r  i d e n t i f i e d  d e f i c i e n c i e s  
review by t h e  p a r t i c i p a n t s .  Somalia being addressed i n  c u r r e n t  
has agreements wi th  o t h e r  Arab na t ions ,  AID a c t i v i t i e s ?  
but  these r e l a t e  more t o  defense  and 
t r ade ,  although some a r e a s  could be I t  would be d i f f i c u l t  t o  
argued i n t o  the a rea  of concern. A answer this ques t ion  accurz te ly ,  One 
conference on r i v e r s  he ld  by t h e  U.N. must bear i n  mind t h a t  Soma1 i a  has  re- 
was at tended some time ago by Ethiopia c e n t l y  acquired  a mission, From a 
and Somal i a. Recent conf 1 i cts may have broader. pe r spec t ive ,  one may make some 
a f f e c t e d  m y '  agreements. Locust  con t ro l  general i z a  tions. While p r o j e c t s  may be 
appears t o  be one a r e a  where cooperat ion designed as coun t ry  s p e c i f i c ,  t h e r e  a r e  
e x i s t s ;  Trading i n  animal products  o f t e n  wider ramif ica t ions .  For example, 
exf sts and con ta ins  no l e g a l  sanc t ions .  a dra inage  bas in  may i n c l u d e  more than  
tiewly enacted r e g u l a t i o n s  by Kenya one country. Designers must a p p r e c i a t e  
a g a i n s t  s a l e  of  . c e r t a i n  animal. pro- t h e  p o t e n t i a l  upstream r i g h t s  t o  wa te r  
duc t s  has caused t h e  market t o  s h i f t  o r  the a f f e c t s  o f  p r o j e c t s  on downstream 
i n t o  Somalia. systems. Another exampl e would be pro- 

jects designed f o r  nomadic peoples* In 
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and r a i n f a l l .  Temperatures i n  &he s u b  zone has two s t r o n g l y  def ined r a i n y  
zone vary from a8 average of 15  C i n  seasons ,  t h e  f i r s t  g e n e r a l l y  s t a r t s  i n  
t h e  win te r  t o  25 C i n  t h e  surmer, March, peaks i n  April  and ends i n  May; 
al though snow and f r o s t  a r e  not  un- t h e  second genera l ly  s t a r t s  and peaks 
common a t  higher e l e v a t i o n s ,  Humid- i n  October, ending i n  December. The 
~ t y  ranges from 50 t o  60%, which is amount of r a i n  can vary cons ide rab ly  
s l i g h t l y  lower than found along the from e s t a b l i s h e d  averages.  The temp- 
North Coastal zone. While t h e  wind- e r a t u r e  is fair ly  even bhroughout t h e  
run i s  s i m i l a r  t o  t h e  North Coast, y e a r  averaging 25 t o  30 C. Based on 
i n s o l a t i o n  is  somewhat lower. Eva- average  f i g u r e s ,  t h e  c o o l e s t  month is  
po t ransp i ra t ion ,  a s  shown i n  Fig. 47, August, t h e  warmest ia A p r i l ,  d i f f e r -  
~ 1 3 3  has a f l a t t e r  curve  and ences  averaging 2 - 4 C. Rela t ive  
ranges from 125 mrn during t h e  winter  humidity dec reases  inland from 70 t o  
t o  185 i n  the sumner. Rainfa l l  peaks 80% n e a r  t h e  c o a s t  t o  40 t o  60% i n  t h e  
g e n e r a l l y  i n  May and September, bu t  

- 
semi-arid sub  zone and about  40% i n  

annual amounts can vary from 50 mn t h e  a r i d  sub zone. 
t o  i n  excess of  750 mm. General ly,  
r a i n f a l l  da ta  have shown a s l i g h t  
but  progress ive  d e c l i n e ,  a s  noted i n  
the graphs for Hargesia ( s e e  Figure 
51,page 35). Zone IV: Eastern Coastal 

This  zone occupies the near  
Zone 111: The Kiddle and Southern c o a s t  por t ion  of  Somalia from Negro 

Inland Bay sou th  t o  the  border o f  Kenya 
(Fig. 3,p.20! Principal  i n f l u e n c e s  

Jhis zone exbends from aPPrOx- are t h e  proximity t o  wa te r  and . 

imate ly  2 sou th  t o  8 nor th  and occu- d i r e c t ~ o n  o f  monsoon winds. Mean temp- 
p i e s  t h e  lands in land from the c o a s t  e r a t u r e s  range between 24 t o  28 C and 
approximately 75 km. Temperatures r e l a t i v e  humidity is maintained nea r  
peak i n  the southern po6tion i n  March 75% w i t h  l i t t l e  d iu rna l  v a r i a t i o n .  
wi th  a mean o f  about 30 C. As one F igures  21, t o 4 4 ' i n d i c a t e  t h e  varying 
progresses  northward, t h e  temperature v a l u e s  f o r  water  d e f i c i t s ,  r a i n f a l l  
peaks la ter  from April  t o  Pay. Dif - and evapotranspi ra t ion .  
f e r e n c e s  between summer and winter  
t e e p e r a t u r e a  usual 1y d o n ' t  vary more . 
than  4 t o  6 C. Sumner i s  the c o o l e s t  
per iod  w i t h  r e l a t i v e  humidity ranging 
from 50 t o  60%. Humidity inc reases  
t o  70 t o  80% i n  t h e  winter .  Evapo- 
t r a n s p i r a t i o n  fo l lows t h i s  regime, 
being approximately 160 mn i n  t h e  
summer and inc reas ing  t o  200 m i n  
t h e  win te r ,  Fig. 48.p.33 shows t h e  
r a i n f a l l  peaks - April and October - 
as  well  a s  the evapo t ransp i ra t ion  
and water  d e f i c i t .  

I n  the southern a r e a  between 
t h e  two r ivers ,  the zone may be sub- 
d iv ided  i n t o  a semi-arid sub  zone 
and an a r i d  sub zone. The semi-arid 
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When considering the feed re- of production. For example, milk 
qucrernents of animals, a d is t inc t ion  production requires a d i e t  of higher 
must be drawn between requirements fo r  protein value than does meat require- 
maintenance or  the amount of nutr ients  ment .  For purposes of this report, 
required f o r  preserving body temper- two 1 eve1 s of food intake are con- 
a ture  and metabolic processes when the sidered--minimum production a t  2.6 
anitnal is a t  res t  and requirements tons of dry matter per animal uni t ,  
f o r  production expresses as growth, and as  an estimate based on mere 
milk o r  work, e t c .  Whereas, main- survival,  1.6 tons o f  dry matter per 
tonance requirements a re  not affect-  animal uni t  fo r  Soma1 i nomadic herds. 
ed by size in i t s e l f ,  only by matur- 
i t y .  T h i s  i s  especially t rue  of pro- These figures a r e  derived 
t e in  requirements, which a lso  vary from: (a) suggested daily nutr ient  
according to  the part icular  channel a7 lowances f o r  rowing and fat tening 

zebu c a t t l e ,  (b 3 calculations i n  
Hunting Services reports,  and (c)  
estimates in the reports by the Arab - 
Organization f o r  Agricvt ture  Develop- 
men t . 

1 
Table 2 

CARRYING CAPACITIES AT VARIOUS TONNAGES OF FORAGE 

Carryiqg Capacity Carryiqg Capacity 
Forage Proguction (AU/km ) @ 2.6 AU (AU/ km ) @ 1 .6 AU 

Tons km Feed Requirement Feed Requirement - 

6--10 2.3--3.8 3.75-6.25 
10--15 3.8--5.8 6.25--9.3 
15--20 : 5.8--7.7 '9.3--12.5 
20--30 7.7--11.5 12.5--19 
30--45 11.5--18 19--28 . 

4 5 - 7 5  18- -29 28-047 
.75--125 29--48 47- -78 

125+ 48+ 78+ 

The ar id zone is l i t t le  known northern Soma1 i a  (Gillett.  G i l l  il and). . 
from the botanical point of view. Vast 
areas  are unexplored. Knowledge of the Studies on the vegetation have been 
vegetati'on t s  scanty and is chief ly  hampered by di f ferent  c r i t e r i a .  Coordi na- 
based on generic descriptions of the t ian is extremely d i f f i c u l t  a lso owing t o  
main formetions (Engler, Negri, Chio- the nomenclature of various pl ant-foma- 
venda, Senni, Collenette, Chevalier). t ions,  as the same plant comnuni t y  was 
Setai  led researches were devoted t o  the often indicated by several d i f fe rent  names 
study of the vegetation of some areas while the sane name was used f o r  d i f fe rent  

types o f  vegeta t Ion. 
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NORTHERN ZORE the& coast l i n e  dependent on an ex- 

The northern por t ion  o f  Sonial- ' tens ive undeqt -~und water system. The 

ia,  which was the B r i t i s h  Protectorate, p reva i l i ng  depth t o  ground water i s  

can be div ided i n t o  three basic sub from 3 t o  15 meters. Minera l iza t ion 
o f  ground water i s  f a i r l y  high, being zones: 1 )  the coast21 p la in ,  2) the mar- tc qra,,,s per itere On the east- i t i m e  range and highlands, and 3) the high ern , ine, depths and mineral i- 

, in land  plateaus - northern Haud, Sarar, zation are Saw1 Haud acd inner  Noqal Valley. (see 
F igu res  52 & 53,page 40) So i l s  alonq the  northern coastal - 

p l a i n  are p r i nc i oa l  l y  Calcaric Regosals 
I Coastal P l a i n  (dune phase) w i t h  some extension of 

The northern coastal p l a i n  and Xerosols, and L i thoso ls  i n t o  the nor- 

i t s  dunes are e a s i l y  d ist inguished on t he rn  coastal p la in .  The eastern coast- 
a l  p l a i n  i s  composed p r i n c i p a l l y  of ca l -  s a t e l l i t e  photos. This por t ion  o f  the yermosols. coastal  p l a i n  extends from D j  j b u t i  east 

t o  the t i p  of .. the Horn. The remainder Yese,ative es: Northern Coast of t h i s  sub zone runs south alonq the 
Indian k e a n  t o  the  mouth o f  the Nosal Vegetat ive cover i s  poor, a f ford-  
River. - i ng  pasture on ly  f o r  a few months of 

The c l jms te  i s  p a r t i c u l a r l y  the year dur ing and immediately a f ter  
the  rains. The Somalia term f o r  the 

severe aria the annual r a i n f a l l  var ies be- area is bubadl or. burnt land. tween 27.1 and 125.0 mm, w i t h  a long d r y  
season o f  about 8 months. The annual The p r i nc i pa l  types o f  veqetat ion 
mean temperature i s  about 30 . Abun- on the northern coast a r e  the p lan t  
dant dews are recorded, bu t  t h e i r  inf lu; comnunities o f  the co ra l  beaches, sandy 
ence i s  l imi ted.  Evapotranspirat ion i s  shores, del tas,  and of the estuaries. 
i n  excess o f  3000 mn, leav ing a water As mentioned above, the greatest def jcit equal t o  the  evaoptranspiration part of the northern coast i s  represent- leve l .  (see Fiqures 6 2nd 7, p 22) ed by beaches f n which the substratum 

Geolog ica l ly  (see F iqure 3,~..20) i s  derived f r a n  recent co ra l  rocks. 
the  marit ime plane i s  essent ia l ly  'corn- The vegetat ion on the co ra l  beaches i s  

- posed o f  Pliocene-Lower Quaternary . c h i e f l y  represented by sa1 i ne  p lants  
p ro luv ia l  and marine sedements and (Cheno~odiaceae, Z y q ~ p h y l  laceae, Plum- 
coastal  marine formation. The middl e kqinaceae, etc. ). There are extensive 
t h i r d  o f  the mar i t ime p l a i n  f rom Ras- areas o f  Suaeda f ru t i cosa  w i th  frequtint 
khanara t o  rouqhly Ba-sso on the east bushes o f  Tamarix n i l  o t ica .  Suaeda 
i s  composed o f  Cretaceous und i f f e r -  f ru t icosa a re  the dominant spec~es on 
en t ia ted  and upper Precambrian. in land the  she1 tered shores o f  Berbera harbour. 
ser ies  sandstone. The easternmost 
t h i r d - i s  a m ix tu re  o f  Pliocene-Lower The vegetat ion o f  the sandy shores 

nuaternary and Miocene Scushuban and i s  o f ten  associated w i t h  estuaries and 

upner Daban series, interspersed w i  t h  ddltas; and there fo re  has a hiqher s o i l  

Ecocene Karkar series. Fran the t i p  water content. On bloun sands shrubby 

south t o  the mouth o f  t h e  Moqal River comnunities o f  Maema s -p. ,-p;. , Salva- 

i s predominantly 01 igocene sedement. ersica, Tamarix n l  o t i c a  ndigofera %- ob onq i fo l  ia ,  Cal o t r op i  s procera, Ziz-  
Hydroqeoloqical ly, there i s  a hus hamur, etc. , t m e t h e r  w i th  vege- 

l i n e  of permanent we l l s  along the  nor- & t i o n  o f  herbs and grasses among which 
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Ael uropus larlopoides , Hal opyrum as 60 t o  70 percent grass steppe and 
mucronsturn, etc. In s i t e s  of less  -- 11 t o  20 percent qrass plus shrub 
sal t y  water Pennisetum divisum, Panicum steppe. From Berbera eas t  the vegeta- 
t u r  idum and Lasiurus hirsutus occur. tion can be c lass i f ied  a s  predaminate- ki lrqopoides torrether with Sporo- l y  dwarf shrub steppe w i t h  the grass . 

b o l u s s ~ ~ c a t u s a r e f o u n d o n d e e p m o i s t  th inn inqdownto le s s than2Qpercent  
sands. Pennisetum .div isum and Lasiurus a t  RasKhanara, eas t  from this point 
h i r s u t u s  a r e  considered a s  good binders vegetative cover is almost 100 percent 
where blown sands occur. I n  the shore dwarf s h r u b  steppe. (Fig. 54,55,pp.41,42) 
near D j i b u t i ,  formed of  coral and cal- 
careous mcterial s, a sporadic veqeta- Average forage production is es- 

timated t o  be 15 t o  20 tons per square t ion w i t h  Suaeda monica - and Tamarix sp. between and Berbers, exists shelves formed by the coral droppinq t o  less  than 3 tons per square substratum toward the eastern portion kilmeter for the rmainder of the of the  coast. The vegetation of the 
f l a t  consists of sparse perennial herbs distance t o  the t i p  of the Horn. (Fig. 54a) 
Limonium sp.  el+, Heliotropium sp. PI . ,  
Arnebia hisoid~ssirna, etc.  ) w i t h  nurner- Vegetative Types: Eastern Coast 
our ephermerals (Zygophyl lum simplex, On the coastal c l i f f s  from the t i p  

, Tribulus terres-  t o  Ras Hafun several species of grasses, 
i n s  have fa1 len. alophytes, succulents and herbs exist .  

Where boulders occur, occasional shrubs Between Bender Beila and Ras Hafun, 
such a s  Adenium sp. and Acacia sbnalen- species of Zyqo~hyllum, Gnaphalium, 
sis may be present. - Pupalia, Pulicaria,  Aeluropus, Plum- 

Eremopooon faveloatus. Tricho- baao Lindbergia, and Heliotro ium 
-9 

aena tenerif fae, and species of Era- a re  scattered on the san y shores. - -a=--- 1, 

q ~ o s t i s ,  Pnicum, Aristida,  Cassia obo- some places, thickets  of Salvadora 
vata Blepharis edulis,  Heliotro ium perzica occur, and along the shore on 
-9 

terocarpum, etc., with  +- w ~ d e  y s c a t t  the sea bottom grow several hydrophytes, 
ired Aerva tanentosa and Calotropis among them Halo~hi la  s t ipul  acea. 
procera grow on the part  of the Bugan 
wh:ch l ies alonq the western and Vegetative Cover ClassifScation/Forage 

Production: Eastern Coast central coast up t o  an a l t i t u d e  of about 
150 m. On eluvial s o i l ,  one f inds Aer- - From a vegetative cover cla&ifica- 
va tomentosa, Jatropha glandulosa and tion s ta r t ing  a t  t he  t i p  and moving t o  
-9isiliqua amono the woody Bender Baila, cover is composed of 
herbs, and Cyperus conglomera tus and 30 t o  40% grass plus shrub steppe and 
species of Aristida, and Ennea o on + 50 t o  60 percent dwarf shrub steppe. 
among the sedqes and grasses. From Bender Baila south t o  the Nogal, 
deep scnd almost .pure cenosis of Era- i t  is almost en t i r e ly  dwarf s h r u b  steppe. 
a ros t i s  hararensis or Panicum t u r x m  
is recorded. Production of. forage is low. From 

the t i p  south t o  Bender Baila, produc- 
t ion is less than 3 tons. Frcm Bender Vmetative Cover Classif icationlForaqe B a i l a  to the Nogal production tonnage Production: Northern Coast increases t o  no more than s i x  tons per 

Between Loyada and rouqhly Ber- square kilometer. [See f igure  54 and 55 
bera, the veqetative cover can be classed pages 42 and 42) . 











- .  

As noted frorn Figure 56,p. 43, ' Veqetat i  on Types: 
the dens i ty  o f  l i vestock i s  qu i t e  low 
f o r  most o f  the area. Even so, Open .grass? and and sedqes occurr ing 

based on ca lcu la t ions o f  animal u n i t s  w i t h i n  'Acacia Bussei associat ion inc lude 

and forage per square kilonieter, i t  Cyoerus conqlomeratus and species of 
A r i  s t i  da- and Enneapogon. 

would appear tha t  the carry ing cap- 
ac i  t y  i s  exceeded. Forage production These grass cenoses occur i n  the  
f o r  the area between Loqada and Ber- depression o f  the  Haud and on t k e  edge 
bera ranqes f r o m  a high o f  20 tons o f  the Ogo plateau j u s t  south of the  es- 
per square ki lometer t o  a low of 3 carpment. Chrysopogon Paspal idium 
tons. A t  the higher forage values desertorurn and Coel achyrurn praef 1 orum 
the area could support about 8 an i -  a re  a lso important. 

. ma1 u n i t s  per square k i l o m e t e r a t  

over considerable areas. Cadaba mira-  
b i l  i s ,  i s  not  espec ia l ly  comnon, but i s  - 

F r m  the T i p  s d t h  t o  the end present over the whole area. Some t rees  
o f  the  zone, stocking dens i t ies  a re  1 and shru'bs, such as Acacia spirocarpa, 
areater  i n  the d r y  season. The corn-! Z i t  hus hamur, Tamarix n i l o t i c a  and 
puted carry ing capacity of the eas- -?--- Ca ot rop is  procera, occur near -the tuqs. 
t e r n  c o ~ s t  var ies from less than one 
animal u n i t  'oer square ki lometers t o  

I n  the  c m u n i t i e s  o f  the qypsum 

no more than three. Inspection of s o i l s  o f  the eastern areas ie., ' t h e  
Haded plateau and the slopes o f  the 

Figures 54 and 56 tend t o  i nd i ca te  
t h a t  the area i s  not  exceeded i n  Nogal, l a rge  areas are covered w i t h  

qrazinn capacity. qrassland vegetat ion which i s  repre- 
sented by two kinds o f  cenoses. The 

I I. Hiqhlands o f  the Maritime Ranqe creeping Sporobolus somalensi s, 'and - 
f i r s t  i s  composed c h i e f l y  of the  sho r t  

The marit ime range i s  known Sporobolus ruspolianus, and o f  the short  
i n  i t s  wooded northern crest  as Golis, bunched Sporobolus 1 onqebrachiatus and 
and i n  i t s  southern slopes, where i t  Tripoqon subt i  1 i ssimum. They r a r e l y  
meets the raised cent ra l  plateau as exceed 30 cm i n  height. Bare ground i s  
Oqo. A grass plus shrub steppe cover c l e a r l y  evident everywhere. The second 
predominates, varying i n  makeup from grass cenosis occurs f a r  away 
3~ percent t o  80 percent i n  some areas. from the permanent we1 1s and drainage 

- Grass ste?pe predominates i n  the Saw1 basins, and i s  const i tued o f  Chrysopogon 
Haud w i t h  qrass plus shrub steppe pre- Aucheri together. w i t h  Androooqon so. 
d m i n a t i n g  lower i n t o  the Upper Noqal. 'm Goqane). They reach a he ight  

Above 900 m in. the Oqo of 30-80 cm and form bunches and mats. 

plateau, .and i n  coastal mountains 
The groundcover i s  about 15% through- 

above 840 m, s o i l s  a re  buff, reddish 
out a i l  the year except I n  the f lower-  

buf f ,  qrey or  yel low loams, usua l l y  
i n 9  t ime when several ephermerals cover 

sandy. There are mostly a l ka l  i ne  o r  a p a r t  of the spaces among the perenn- 
i a l  grasses. a l k a l i n e  w i t h  pH vzlues between 7.5 

and 8.5 even when derived from rocks On the law areas of the Nogal are  
poor i n  1 ime. Sal ts a r e  seen t o  con- canmunities of species o f  Suaeda, Sal- 
cent ra te  near the surface o f  the s o i l  - sola, Kochia, Lagenantha, which belonq 
rrhich i s  found t o  have a higher pH t o  the s a l t  desert  shrub. I n  sme  
va lue than deeper p ro f i l e s .  places these species are' associated 
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Using Table 2 above and ometers  and extends  f u r t h e r  in land  
Figure5qal i t  is ev iden t  t h a t  t h e  approximately 150 ki lometers .  I t s  
f ~ r a g e ~ p r o d u c t i o n  of 6--30 t o n s  southwestern  border  p a r a l l e l  I s  the 
p e r  km would sypport 2.3 t o  11.5 Shebel l  i River . 
anlmal units /km a t .  2.62tohs/AU 
and about  4 t o  19 AU/km a t  1 .6  The a r e a  can be desc r ibed  
T/AU. A f t e r  reviewing F i su res  56c a s  an e x t e n s i v e  p l a i n  of  low undu- 
and56d, i t  is e v i d e n t  t h a t  t h e  den- 1 a t i n g  h i  11 s wi th  occas iona l  1 ime- 
s i t y  i s  i n  excess  of c a r r y i n g  ca-  s t o n e  re1 i e f  reaching 100-1 50 meters. 
paci ty .  Nonetheless,  a s  suggested These l imestone uplands c a r r y  a r i c h  
by P r a t t  and Gwynne, animals can, s h r u b  and tree cover  o v e r  r e l a t i v e l y  
through s e l e c t i o n ,  s u b s t a n t i a l  ly  s p a r s e  g r a s s e s .  Acacia s 
i n c r e a s e  t h e i r  n u t r i e n t  i n t a k e  hoa, Grewia and o s s ~ a  occur  above- 
by s e l e c t i v e  graz ing.  

d Cornmi- 
k t i -  T e t r x .  The s o i l s  
a r e  e s s e n t i a l  y s a1 ow and s k e l e t a l  

F i g u r e  59b,p.53 shows den- 
+ 

wi th  e x t e n s i v e  r e d  brown s o i l s  i n  t h e  
si t y  of 1 ives tock  iq 1,000 animal v a l l e y s .  The p r e s e n t  p l a n t  communi - 
u n i t s  p e r  10,000 krn . Note t h a t  t ies are r e s i s t a n t  t o  e r o s i o n ,  b u t  
t h e  d r y  season d e n s i t y  is roughly  d e g r a d a t i o ~  i s  poss i  b1 e through over-  
64 p e r c e n t  o f  the wet season. I t  use. This! could  be  prevented by 
is e v i d e n t  from Figures 56c &55d, g r a z i n g  manipula t ion  and by l i m i t i n g  . 

on page 43, t h a t  animals'  a r e  mov- a c c e s s  t o  water.  The World Bank 
ing  t o  t h e  i n t e r r i v e r i n e  a r e a s  assumes a c a r r y i n g  c a p a c i t y  f o r  t h e  
dur ing  t h e  d r y  season,  which p u t s  a r e a  from one t o  e i g h t  l i v e s t o c k  u n i t s  
an a d d i t i o n a l  stress on t h i s  a r e a ,  pe r  hec ta re .  Figure56c shows t h e  wet 
e s p e c i a l l y  i f  t h e  a r e a  i s  t o  become season animal d e n s i t y  a s  varying 
i n t e n s i f i e d  i n  i r r i g a t e d  and d r y  between e i g h t  and t e n  animal u n i t s  
land farming.  There i s  a l s o  some p e r  s q u a r e  k i lometer .  The dry season 
s h i f t  i n  popu la t ions  t o  t h e  nor th-  animal d e n s i t y ,  a s  denoted i n  F igure  
west mountain r eq ions  t o  t a k e  ad- 56d , v a r i e s  from t h r e e  t o  seven. animal 
vantage  of the h i g h e r  mois ture  and u n i t s  p e r  s q u a r e  ki lometer .  
fo rage  l e v e l s  ( s e e  F i g u r e s 5  and 6 
showing r a i n f a l l  and evapotranspi r -  From Figures  54a and  54b , it is 
a t i o n ) .  These nor the rn  a r e a s  a l -  e v i d e n t  t h a t  a combined seasonal  den- 
s o  correspond w i t h  a r e a s  (Figs,  60a- s i t y  f o r  a c a r r y i n g  c a p a c i t y  a t  
60c, page 51) ,  which a r e  moder- 2.6 tons '  consumption/animal . u n t i l  woulg 

a t e l y  s u i  t a b i  e f o r  i r r i g a t i o n - -  be s i x  t o  e igh teen  animal u n i t s  p e r  km . 
aga in  i n d i c a t i n g  the p o t e n t i a l  A t  1.6 t o n s  consumpti on, t h e  c a r r y i n g  
conf l  i c t  between s e t t l e d  a g r i c u l -  c a p a c i t y  could b e  n j n e  t o  twenty-eight  
t u r a l  and nomadic peoples. animal u n i t s  pe r  km . 
I I .  Hiraan P la teau  I t  would appear  then,  

t h a t  t h e  a r e a  is w i t h i n  t h e  minimum 
ln land ' f rom I t a l a ,  (Fig. c a p a c i t y  c o n s i s t e n t  w i t h  animal mini- 

61, p. 55 ), approximately 55 k i l -  ma1 maintenance. Th i s  , however, does 
ometers and para1 l e l l  t o  t h e  c o a s t  n o t  a l l o w  f o r  poor y e a r s ,  o r  any rea-  
is a p l a t e a u  r i s i n g  approximately sonabl  e i n c r e a s e  i n  production.  
100 meters from the surrounding 
p l a i n .  The p l a t e a u  covers  an a r e a  . The v e g e t a t i v e  cover ,  as de- 
of approximately 8,100 square  k i l -  pitted i n  Figures  54b , 54c . 54d , 55a 

( t e x t  c o n t i n u e s  on p.56) 
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u n i t ,  then the calculated density al tered f lo r i s t i ca l ly ,  a1 though basal  
could be 5 to 9 animal units i n  cover and vigor have been reduced 
areas of 10-1 5 tons forage produc- by overstocking. As noted from F i  - 
t ion,  and range from 12 t o  28 for . gure 544 u p  to  49 percent of the 
areas of hiqher forage production. vegetative cover i s  grass steppe, 11 

to 40 percent cover i s  i n  the form 
From. Figures 56c and 56d, of grass plus shrub steppe w i t h  less 

- i t  i s  seen that stocking rates than 10 percent composed of dwarf 
are ranginq from 5 t o  28 animal shrub steppe; dense shrub steppe, 
u n i t s  i n  the wet season and from and open shrub steppe values ener- 
5 to  over 28 i n  the dry season. a l ly  f a l l  below 20 percent. !Figures 
I t  i s  evident that the area i s  54c , 54b,55a3 and 55b, pp.41-41) 
carrying too many animals in both 
wet and dry season and therefore, Estimated forage production 
one can expect deterioration of the (Figure 54a) i n  the upper t h i r d  of the 
environment to  continue. area i s  between 30-45 tons per square 

kilometer, decreasing t o  a range of 200- 
30 tons for  the middle t h i r d ,  and from 

IV. Central Coastal Plains 15--26 tons fo r  the lower t h i r d .  

These coastal plains r u n  When viewing wet and dry 
, along t h e  coastline and form a season, stocking estimates ( F i g  s56c-5fjd 

band, approximately 700 kilometers page 43) ,  i t  w i l l  be noted t h a t  1 ive- 
long by 25 km i n  wid th .  The band Stock densities a re  greater i n  the 

1 extends from Ztala i n  the south lower third where forage i s  presumed 
to Negro Bay i n  the north. These poorest. This may re la te  to  the great- 
plains are  easily distinguished e r  number o f  watering points i n  this 
on satel  1 i t e  imagery (~ig.62,p.58) area which are  outside of settlements, 
-and are separated from the central as shown by Figure 5 7 ~ .  Note from 
higher elevated plains by the band Figure 59b tha t  the greatest percentage 
of active sand dunes (Figure 63  ). s h i f t  from wet t o  dry season correlates 
The plain i s  derived from former reasonably we1 1 w i t h  the greatest 
,Pl iocene coastal dunes, which have reduction i n  available water. 
been stablized. Major soi l  types, 
as shown i n  Figures58d and cod, are By comparing Figures566 and 
Solonchaks , Arenoso Is, and Yermosol . w i t h  Figure 54a, one can assume 
Soils can be basically described the upper t h i r d  of the area and the 
as grayish coarse sands over lime- middle third are  under uti l ized, 
stone. but the lower t h i r d  is ,  overgrazed 

for Somali stocking. For production 
The central coastal plains rather t h q n  subsistance, the 

are  essential l y  treeless grass ent i re  area i s  probably overgrazed, 
f ields.  The grass component i s  thus leading to  continued deterioration. 
extremely rich and consists of such Because the area i s  one of active dune 
species as Heteropogon contortus, formation (see Figure 62 ) , extreme care 
Enneapagon, Lencnrus, t r  ros t i s  su ---P should be taken i n  management. 
erba, Eragrostis spp.  and Aristi a .  
Even where heavi ly  grazed near perm- . 
anent waters, such as  near Obbia, the 
grass cover does not appear to  have 
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T h i s  s a t e l l i t e  photo of Nsv. 1972, shows a  portion of t h e  coast from 
Negro Bay i n  the north t o  roughly Addan i n  the  south. O f  i n t e r e s t  i n  
the  photo are  the f ixed Pliocece dunes (see overlay) and the active 
dunes. The dots i n  the lower l e f t  of the photo and running up the 
c o a s t a r e c l o u d s  Theac t ive  dunesareBarchans .  



FIGURE 63 

This s a t e l l i t e  photo of Sept. 72, shows roughly the coast 
between 3 degrees and 5 degrees North. Obbia i s  s l  ightly 
of the top of the photo. The overlay shows extensive are 
active dunes. The to ta l  area represented as sand i s  a p p r  
660 square kilometers. This represents a loss o f  about 7 
stock units o r  the equivalent of about 200 families. Calc 
are  based on the estimated carrying capacity of the surro 
area, i . e . ,  11 AUfKm2. 







and Paol i .  form a r idge para1 l e l  t o  the coast, 
which var ies i n  breadth, from some 

The vegetation of the sands nearest hundreds o f  meters t o  20-25 km. This 
the water i s  the poorest ~ ~ C E U S ~  of the r idge consists o f  a few o r  several 
d i r e c t  inf luence of the sea ( t i d a l  in f low rows o f  dunes and does not  exceed 150 
and heavy seas o f  the sumer monsoon). m i n  heiqht. In land i t  passes gradu- 
It consists o f  specimens iso la ted  o r  a l l y  i n t o  the a l l u v i a l  deposits covered 
grouped i n t o  small colonies o f  I omeea by the xerophilous open woodland. 
pes-caprae, the cornlonest s p e c i h i -  I n  the t r a n s i t i o n a l  tone between the  
p l e x  facinosa, Sporobolus spicatus, - Dac- moving and the f i x e d  dunes the vegeta- 
tyloctaenium radulans, and other less  t i o n  i s  s i m i l a r  t o  t h a t  o f  the semi- 
comon species. The f l a t  sandy shelves f i x e d  f l a t  shelves o r  the  movinff dunes 
(usual ly  not more than 8 n) above the  w i t h  Cyperus chordorrhizus, Scaevola 
sea leve l ,  qu i te  f l a t  o r  s l i g h t l y  slop- Pl urnieri , and Blepharis edul i s .  The 
i n g  seawards. The sands are usua l ly  veoetation o f  the  f i x e d  sand dunes i s  
semi-fixed, but moving sands are no t  r i c h  and varied. I t  consis ts  of shrubs, 
infrequent. The vegetation i s  formed undershrubs, herbs and grasses, wi th 
e i t h e r  of discontinuous and spaced colo- occasional widely spaced trees. To- 
n ies or, where the substratum i s  f ixed, 9 ether w i t h  some species o f  Acacia 
of dense comuni t ies.  The most charac- A. Bussei var. benedirensi s, A. n i l o -  
t e r i s t i c  and abundant species i s  C t i c a  var. adstrinqens, A. sene-. . 
chordorrhizus which i s  d i s t r i b u t e  a1 ~ d o g l a u c o p h y l  la,  A. p lan i f rons,  A. 
along the coast. I n  several communities c h e i l a n t h i f o l i a )  we f i n d  Cordvla afFi- --- 
i t  represents 80-953 o f  the specimens. - cana, Anisotes involucratus, Aerva 
The moving sand dunes form one, two o r  tomentosa , Commi phora Paol i , C. Bena- 
sometimes more r idges p a r a l l e l  t o  the -- dirensis ,  Grewia spp., Uvaria denhard- 
coast. They a t t a i n  the height o f  10-30 t iana, Jasminum tornentosum var. - soma- 
m above the basic f l o o r  and o f  15-40 m lense, Solanum Pam~anin i i ,  etc.  I n  
above sea level .  These dunes are  sub- t h e  southern ar-eas o f  the semi-arid 
jected t o  two opposite seasonal move- zones and above a l l  i n  the depressions 
ments, the winter (NE) and sumner (SW) between the dunes and on the in land . 
monsoons. The vegetation present i n  edge of the dune ridge, - together w i t h  
the lower p a r t  o f  the dunds consists the above-mentioned species, are found 
mainly o f  Scaevola Plurnieri , which i s  Adansonia d i q i  tata,  t4imusoos densi f l o r a  
the charac ter is t i c  and dominant species. var. Pa01 i , Siderozylon diospyroides, 
A t  the base and i n  the lower p a r t  o f  the  Vi tex neaundo, etc. In land the vegeta- 
dunes it i s  accompanied by Calotro i s  t i o n  o f  the f i x e d  dunes i s  more and 

rocera, S orobolus sp., Ble ha r i s  e u- more s im i l a r  t o  t h a t  o f  the xerophilous 
-' 

* 
Era r o s t i s  c i  i a r i s  var. arabica; k g +  open woodland t o  which i t  i s  c lose l y  

etc, The l a s t  specimens on the f lanks  re1 a ted . 
o f  the dunes belong t o  Scaevol a PI umier i  . 
Another i n te res t i ng  p l a n t  o f  the moving Another aspect o f  the  sub-maritime 
sand dunes i s  Hypnaene pyr i fera,  which vegetation i s  t h a t  o f  the  s a l t  and mud 
graws between the dune r idges i n  the f la ts .  They occur c h i e f l y  i n  southern 
area o f  Giumbo and E l  Sai (Paol i) areas of the Soma1 f coasts. C i f e r r i  

mentions a near ly  pure populat ion sf 
The moving sand dunes pass gradu- Arthrocnenum glaucun. A t  i t s  ed9es - ceno- 

a l l y  i n t o  the f i x e d  ones which repre-. - ses wi th  S~orobolus spicatus and 5 .  
sent  the  substfatum o f  the sub-mari- minutus occur. Pa01 i mentions ~ezterna -- 
t i m e  vegetation, The f i x e d  sand dunes Stefanini i , Astrochlaena )achnos~erma, 







wood severa l  species  of  Acacia predominate; was l a t e r  qiven up owin? t o  the pre-  
t h e  co~mones t  a r e  ~ c a c i a w  var .  f i s t u -  sence o f  the  tsetse f l y  Glossina pal -  
l a ,  Acacia S t e f a n i n i i  and Acacia S t u h l -  l i d i p e s .  
Z n n b m  such a s  Adansonia 
m t a ,  Kigelia a e t h i o p i c a ,  Delonix In  the lower p o r t i o n s  of the 
m l b i z z i a  - anthelmintica,Excoecaria !!abi S h e b e l l i ,  the r i v e r  l o s e s  i tself 
- ~ e n e n f e r a ,  etc., grow amonq t h e  s t r a t u m  i n  a lonq s t r i p  of swamps about  80 km 
z=busbes  and shrubs ,  i n  which s p e c i e s  long and 40 km wide separa ted  from 
of  g rasses  such a s  Panicurn P e t i v e r i  and the sea  by a r i d q e  o f  dunes. A11 this  
P. maximum occur a l s o .  v a s t  a r e a  i s  covered w i t h  a dense ve- 

g e t a t i o n  which c h i e f l y  c o n s i s t s  of 
Where the p h r e a t i c  flow ex tends  f a r  t a l l  g rasses .  The commonest s p e c i e s  

from t h e  r i v e r ,  behind t h e  f o r e s t  e x i s t s  o f  g r a s s  a r e  Sorqhum viraatum, S. 
a s t r i p  of qrass land,  c h i e f l y  a wooded ~urpureo-ser iceum,  Androooqon ~ e r t u s u s  , 
grass land,  sometimes some km broad. There A. r ad icans ,  D i q i t a r i a  somalens is ,  
t h e  g rasses  a r e  represented  by t a l l  spe- Panicum muticun, P. haplocl  aduer, P, 
cies of Andropogoneae, Panicum, Paspal urn, Crus-pavoni s, P. deustum, P. oseudo- 
Pennisetum, e t t  . , whi 1 e t h e  co rnones t  infesturn, P. maximum, Cenchrus aequi-  
trees a r e  Adansonia d i q i  t a t a ,  Dobera Maca- alumus, S ~ o r o b o l u s  s e n e a a l e n s i s ,  5. 
l u s o i ,  Acacia se a l ,  A. p l a n i f r o n s ,  etc. 
-I-#- 

robustus ,  etc. Other s p e c i e s  occur-  
I f e  s o l  con I t ~ o n s  a r e  m o i s t e r  t h e  r i n s  t h e r e  a r e  some g i a n t  s p e c i e s  of 

. Acacias become scan ty  and a r e  r ep laced  by C y ~ e r a c e a e  (Cvperus Z o l l i n g h e r i ,  C. 
Terminal i a  bispinosa ,  T. spinosa  , Combre- maculatus and C. i m e n s u s )  . ~ i f e r r i  
turn copaliferum, C. usaramense, In  s i t e s  mentions communities 'of Tyoha aus-  
where t h e  water becomes more and more t r a l i s  a t  t h e  edqes o f  the deep water.  
abundant, t h e  trees 3re c h i e f l y  represen-  Comnunities w i t h  t h i s  species a r e  
t ed  by Adansonia d i g i  t a t a ,  Dobera Macalu- l a r g e l y  rep resen ted  i n  a l l  the region 
s o i  , and D i  ospyros ~ o r n T .  - of  Ballad.  Comnunities w i t h  Diqi ta-  

r i a  somalensis  and C.ynodon brachyatus  
In severa l  a r e a s  a long t h e  Juba a s  dominants, occur  where t h e  water 

river, i n s t e a d  of t h e  above-descri bed i s  less abundant. 
f o r e s t ,  there is a r i v e r i n e  wood o f  durn 

palm (Hyphaene benadi r e n s i s )  wh'ich occurs  Yeaeta t i v e  Cover/Fo,raee Production 
i n  the upper reaches  o f  the r i v e r .  There and U t i l i z a t i o n  
t h e  durn palm is accompanCed by an  assem- 
b lage  o f  small trees and sh rubs ,  c h i e f l y  Turning to  Figure  54a , $ t w i l l  
Acacias, climbers (Cissus spp,,  e t c .  ) and b e  noted t h a t  fo rage  production in -  
writs (Aloe, ~ m e r a ) .  I n  some c r e a s e s  from nor th  t o  south ,  I t  
sites Hyphaene benad i rens i s  becomes wide- averaFes 15-20 t o n s  o e r  square  k i lo -  
soaced dnd forms a veqe ta t ion  s i m i l a r  t o  meter a1 on9 t h e  1 ower Shebell  i . 
a palm-stand grassland.  

From .Tab1 e 2,p37, estimates of  
In some p a r t s  a long  t h e  Juba river, c a r r y i n g  c a p a c i t i e s  can  be  made fo r  

the r i v e r i n e  f o r e s t  is i n t e r r u p t e d  by t h e  nor thern  i n t e r r i v e r  a r e a  and a r e  
s t r e t c h e s  where t h e  banks a r e  covered by a s  fol lows:  A t  f o r a g e  consumption 
open grassy  comnunities o f  e i t h e r  Panicun r a t e s  o f  2.6 tons/AU t h e  area would 

ramidale, o r  Saccharurn aeqvptiacum, or suppor t  6 t o  8 A U / ~ .  I t  is  e v l -  
-1 gare  var. Drumondi i . These d e n t  upon Inspec t ing  Figures  56c and 
c o e m u n ~ t i e s  a r e  very probably due t o  an- 56d , t h a t  t h e  d a t a  show t h e  a r e a  
t r o p i c  influence,  t h e  f o r e s t  having been t o  be g r e a t l y  overstocked.  A t  fo rage  
destroyed i n  favor  o f  c u l t i v a t i o n ,  which consumption r a t e s  of 1.6 tons/AU, the  
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Opinion: The gains in the en- reducing dependency for em- 
v i  ronn~ent , given cons i dera t-i on ployment on existing non-in- 
and control of disbenefits f a r  come genera t i  ng government - 
outweigh any reasons agai ns t structures. Potential f o r  
f e r t i l i z e r  usage. development of posi ti ve com- 

mercial infrastructure w i  th- 
~nir8ml' Health i n  small farmer association 
Anticipated Benefits : Poten- accrui ng to  i ncreased di spos- 

t i a ]  for  increased herd nu- able income. 
tri ti on from improved pasture 
and forage; increased produc- Potenti a1 Disbenefi ts : Increa- 
tion of crop residues and de- sed demand on existing govern- 
crease i n  potential t o  over- mental structures fo r  social 
graze, thereby reduci ng po- services ir. remote. areas. In- 
tent ia l  for  intrusion of less creased cost of f e r t i l  izers 
palatable species which occur necesqary to  sophistication 
as range lands deteriorate. of farming. Increased risk 

of fa i lure  if improved seeds 
Potential Disbenefits: Potential are  used during f e r t i l i z e r  - 

for  n i  t r i t e  poisoning from up- shortage. Increased cost for  . 

take of excess? ve nitrogen by proper s turage f acS 1 i ti es and 
certain' grasses. Potential methods needed because of in -  
for  n i  tri t e  poisoning from creased yields . Increased de- 
excessive eoncentrat i~n i n  pendence on transportation 
stock water. systems for farm input and 

outputs . Increased need-. for  
Opinion: The gains i n  animal credi t  and maintenance of 
heal th  f a r  outweigh the disbe- cash flow balance. With in- 
nefi t s  which can be controlled creased usage, these may be 
or eliminated by education and an accompanying' disparity be- 
moni f ori ng of waters. . . tween small fanners and larger 

farmers, as larger farmers 
Economic . would have a greater f ac i l i ty  

An ti ci pa ted Benef i ts : Poten- t o  adopt capital intensive 
t i a l  for  greater personal techno1 ogy. Th$s could create 
incon~e and increased GNP a rural e l i t e  and accompanying 
through import reduction and social fragmentation. Increa- 
expansion, produeing a bet ter  sed risk as f e r t i l i z e r  i s  -cur- 

' balance of trade. Potential rently an i n p u t .  supplied by 
for  risk reduction from the foreign .sources. Total re1 i - 
greater diversity o f  crops ance on f e r t i l i z e r  rather than 
which cBn be raised through i n  combination w i t h  other soil 
the use of f e r t i l i ze r .  Po- additives i n  pddi t ion,  such as 
tential  development of com- 1 ime, may increase cost. In- ' 

merce and infrastructure creased cost  f o r  so i l  prepara- 
which would produce jobs t h u s  tion t o  realize fu l l  benefit 

- of f e r t i l i ze r .  
t Opinicn: considering a l l  above 

aspects of both benefit and 

- 
? 0 



d i  sbenef i t, the gains out- women as increased disposable 
weigh r isks .  Cer ta in  r i s k s  income al lows f o r  development 
should be considered by the of labor  saving services there- 
centra l  government, i.e., de- by al lowing women time t o  de- 
pendence upon fore ign sources velop p0s.i t i v e  soc ia l  organi- 
of so necessary a technologi- . zations. Potent ia l  for  estab- 
ca l  input, and any developing 1 ishnent o f  soc ia l  organiza- 
d i  spari  ty among farmers creat- t ions w i t h  large overlap i n  
ing  a ru ra l  e l i t e .  Area re-  serv ice output a f f ec t i ng  areas 
search should be conducted on other than those d i r e c t l y  re-  
y i e l d  increases from f e r t i  1 i- 1 a ted t a  ind iv idua l  programs. 
zer as we1 1 as so i  1 addi ti ves. 

Potent ia l  Disbenefi t s  : Increas- 
Agri  cul t u ra l  ed re l iance  on cur ren t l y  scarce 
Anticipated Benefi ts : Poten- - techn ica l l y  competent person 

t i a l  increase i n  output, s o i l  nel  , increased need f o r  t r a i n -  
f e r t i l i t y ,  s o i l  structure, ing, po ten t i a l  reduct ion i n  
water retent ion,  and t i l l a g e  farm 1 abor force during t r a i n -  
character. Increased y i e l d  ing, po ten t i a l  f o r  displace- 

. per ha w i  11 he lp  reduce c r i -  ment o f  persons by adoption o f  
t i c a l  shortage of draught more capi tal i n tens i  ve tech- 
animals . nology 1 eadi ng t o  d is rupt ion 

o f  soc ia l  organi t a t i o n  o r  in -  - 

Opi n i  on: From an a g r i  cu l  t u r a l  creased d ra in  on socia l  struc- 
standpoint using the cor rec t  ture. Potent ia l  negative as- 
f e r t i l  i mer i n  proper amounts pects from compe ti ti on f o r  
has only p o s i t i v e  aspects. ' leadership pos i t ions from a 

social-psychological aspect. 
Social Organization Need f o r  ongoing t r a i n i ng  t o  . 
An t i  c i  gated Benef i t s  : I ncrea- i ntegra t e  younger persons i n -  

sed potent ia l  soc ia l  i n t e r -  t o  power st ructure.  Stress 
ac t ion and eooperation as . and po ten t i a l  soc ia l  d is rupt ion 
producti v i  ty exceeds subsi- accruing t o  s h i f t  from subsi- 
stance 1 exel . Increased po- . d i  zed f e r t i  1 i zer program t o  
t e n t i a l  f o r  evolvement of f u l l  cos t  program. Potent ia l  
sophjs ti cated i nf ras t ruc tu re  . f o r  i n i t i a l  h igh f a i l u r e  r a t e  
and increased responsibi  1 i t y  and accompanying. st ress and 
awareness accruing t o  hand1 - soc ia l  d i s rup t ion  during i n i -  
i ng  f e r t d l  i z e r  c red i t s  and t i a l  phase o f  learn ing curve 
marketing o f  farm inputs and f o r  opera ti ng f e r t i  1 i zer co- 
outputs. Increase i n  soc ia l  operat l  ves . 
in f ras t ruc tu re  and se l  f-re- 
l iance as we l l  as soc ia l  Opinion: Posi t i v e  aspects and 
benef i ts  from a v a i l a b i l i t y  o f  po ten t i a l  benef i ts  substant ial-  
consumer i terns accruing t o  l y  outweigh negative aspects. 
increased disposable income. Nonetheless the poten t ia l  f o r  
Pos i t ive  'creat ion o f  soc ia l  some negative d isrupt ions i n  the 
st ructures through d i v i s i o n  cur rent  soc ia l  s t ructures thro- 
o f  labor and increased ava i l  - ugh the in t roduc t ion  o f  techno- 
abi 1 i ty o f  soci  a1 techno1 ogy . logy must be ca re fu l l y  consider- 
Potent ial  posi t i v e  e f f e c t  on ed. Reduction o f  the negative 
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ALTERNATIVE TO THE PROPOSED 
OVERALL DEVELOPMENT ACTIONS 

A. NoAction of th is  technology, i t s  introduction 
. This a1 ternative has no advan- should be scaled back. 

tage. Development mst be undertaken 2. Tsetse fly. 
by the government if Soma1 ia  is t o  
avoid continued environmental degra- Control and resulting opening of 
dation and the resulting increase the area to  agricultural and 1 ive- 
i n  the hazards of famine. Develop- stock pursuits should be postponed 

u n t i l  .land use management i s  assured. ment under a no action mode would 
continue from increasing population 
pressures, but  i n  an uncontrolled 3. Exotic poultry and livestock. 

U n t i l  suff ic ient  technical manpower 
way and without correction o f  the 
attendant undesirable effects for  and support ex is t ,  introduction 

of the exotic animals should be which the project was established. 
. . 1 i m i  ted to  only those areas having 

sufficient markets, management, 
B. Postponinq of Action feed production, and animal health 

T h i s  a1 ternative has no com- backup. 
pel 1 ing advantages. There ' is some . 

consideration for  waiting unti.1 the 4. Provision of watering points f o r  
absorption rate of the requisite nomadic stock. 
agencies is sufficient.  - Nonetheless, Limited data ex is t  on the perfor- 
the programi can functidn w i t h  expa- mance of the northern range7 ands ' 
t r i a t e  Re1 p.  w i t h i n  the existing man- grazing reserves. A more thorough 
power 1 imits. More problems may analysis of the nomadic response 

' 

result  i f ,  for  example, the govern- . t o  range reserve ut i l izat ion,  coopera- 
ment does not continue its ef for t s  . t ive 1 egal structure, and 1 ivestock 
to unify the nomads into a cohesive marketing feas ib i l i t i e s  is recom- 
range management program. Certainly mended before provi.ding water. 
the longer the program is postponed, 
the greater the losses f r o m  the cur- 5. Irrigation. 
rent misuse of resources. .. From prel iminary data, i t  would 

appear that  proposed irrigation . 
C. Postponing segments of the projects w i l l  u t i l i z e  i n  excess of 

Program 60 percent of normal seasonal r iver 
flow. A1 though further analyses As discussed el sewhere i n  need to  be conducted to  ei ther  - this. report and i n  the various pro- confirm o r  disprove t h i s ,  ' the po- 

ject  proposals, there is a h igh  de- tential  adverse effects are,  f o r  gree sf dependence upon competent example:- a )  overbank sp i l l  age be- 
technical personnel . Some segments tween Belet Ven and Audegle w i l l  
of the program should be scaled be reduced o r  el i m i  nated--overbank 
back i n  in i t ia l  phases o r  postponed' 
u n t i l  adequate technical personnel 

s p i l l  age now ugpl ies approximately 
100 m i  11 ion of water to  approxi- 

are  available. Other interphasing 
segments w i l l  by the i r  limited a- 

d 
mately 4100 square kilometers of 
land. T h i s  land produces between 

v a i l  abil i.ty, dictate  1 a t e r  i n t r o -  
duction. Principal. .segments to  be 

200,000 and 300,000 tons of forage 
annual ly--or support f o r  a proxlhate- 

scaled back o r  postponed pending 
further analysis are: 

ly  10Os0OO animal u n i t s .  by I r r i -  
gation use per planned projects will 

1. Pesticides. affect  vegetatian In the lower She- 
U n t i l  sufficient moni- be1 1 i swamps. Some 2403 square 

toring systm.s are establ ished kilometers w i l l  be affected to  some 
and technical manpower exis t s  
to assure proper introduction 
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Tnere i s  a f i re  c i r c l e ,  a few cook- can  o t h e r t ~ i  se u n i n h a b i t a b l e  dry 
i n g  p o t s ,  some h i d e s  and w a t e r  con- ' p l a i n s  be crossed. I t  can go a s  
t a i n e r s  made of b r a i d e d  aspa ragus  r o o t s .  long a s  three months wi thou t  water 
The men and women do n o t  e a t  t o g e t h ~ r ,  t h e  i f  t h e r e  i s  w a t e r  i n  the f o l i a g e .  
males  being served f i r s t .  T h e i r  beds ' Camel he rd ing  r-equi res more man- 
a r e  woven sticks w i t h  a few h ides .  power than  any o t h e r  type .  Camel 
They u s e  m i l k  gourds arid g i r a f f e  h i d e  husbbndry has many d i sadvan tages .  
w a t e r  buckets ,  O f t e n  they  have cere- 
uronial gourds d e c o r a t e d  r ~ i  t h  cowr ie  There  a r e  breeding problems be- 
shells. C i r c u l a r  o u t l i n e s  of manya t t a s ,  c a u s e  camels mature  slowly.  They 
d i v i d e d  l ike g i a n t  p i e - l i k e  s e c t i o n s  do n o t  b e a r  young u n t i  1 t h e i r  t h i r d  
for  each fami ly  s c a t t e r  t h e i r  human t o  f i f t h  y e a r .  There  is a long 
i m p r i n t  on the d e s e r t .  g e s t a t i o n  pe r iod  o f  twelve  months. 

B w s d i n g  p a t t e r n s  a r e  i r r e g u l a r .  
Men wear s h o r t s  o r  s a r o n g s ,  wrapped Inexper ienced  males must have human 

. head cover ings ,  and b r i g h t l y  c o l o r e d  a s s i s t a n c e  t o  c o p u l a t e .  L a c t a t i o n  
s t o n e  or bead neck laces .  Married men . s t r e t c h e s  b i r t h  i n t e r v a l s  from twe lv  
c a r r y  walking sticks. to  f o r t y  months. Heal thy females  

may b e a r  no more t h a n  e i g h t  o f f -  
s p r i n g  i n  a 1 ifetime of. 20 y e a r s .  

T i l i n g  t h e  s o i l  i s  cons ide red  r i t u a l -  
l y  p o l l u t i n g ,  The nomad c o n s i d e r s  t h e  se- Added t o  . t h e  h e r d e r ' s  problems 
d e n t a r y  fa rmer  unmanly. An a l l - o v e r  a r e  mat ing  p a t t e r n s .  ldhen t h e  r a i n s  
a r i d i t y  makes c u l t i v a t i o n  a l l  b u t  impos- f a i l ,  a s  t h e y  f r e q u e n t l y  do f o r  
si b l e ,  C a t t l e  husbandry,  t h e  most  ef- s e v e r a l  months, t h e  b u l l s  w f l l  n o t  
f i c i e n t  method o f  animal s u b s i s t e n c e  is r u t  and t h e  b i r t h r a t e  i s  low. The i r  
o n l y  l i m i t e d l y  s u c c e s s f u l  here. e a t i n g  h a b i t s  a l s o  cause  range  manag 

ment problems. Except  i n  l u s h  rang€ 
.The nomads a l s o  s u b s i s t  by a smal l  l and  camels a v o i d  p a s t u r e s  of pre-  

amount o f  t r a d e .  Most t r a d e r s  t r e k .  v i o u s  days because  o f  their drop- 
through t h e  d e s e r t  w i t h  t h e i r  camels  pings.  They p r e f e r  t o  move a b o u t  
we l l  Joaded. Using b a r t e r ,  the nomad and sample s c a t t e r e d  sh rubs  and 
can s e c u r e  ma1 se, meal , tea, coffee; g r a s s e s .  . The herd  has  a h i g h l y  
beans ,  and sugar .  They c o n s i d e r  i t  s c a t t e r e d  g r a z i n ~  format ion  i n  con- 
s a c r i l e g i o u s  to  sell camels and t h e i r  t rast  t o  c a t t l e  t h a t  g r a z e  i n  a 
? rnduc t s  t o  o u t s i d e r s .  Recent years compact herd.  T h i s  h a b i t  makes 

them e a s y  p rey  for  p r e d a t o r s  and ' 
o f  drought  have forced t r ibesmen  i n t o  
t h i s  p r a c t i c e .  r e q u i r e s  c o n s t a n t  watch by t h e  herd! 

men. - 
Camel Her-di ng Camel habi t s  f o r c e  their-  owners 

t o  work hard.' A nomadic c a t t l e  set 
The ;amel, an  unruly and f r a c t i o u s  

. 
t l e m e n t  may remain s t a t i o n a r y  f o r  

b e a s t  is n o t  o n l y  a s o u r c e  o f  food  b u t  - a p e r i o d  of months. However, t h e  
valued f o r  i t s e b r u t e  s t r e n g t h .  The camel h e r d s  must. move an a v e r a g e  of 
nomad will e x p l o f t  t h e  b e a s t ' s  once  a month f o r  e c o l o g i c a l '  r easons  
abi lit3 t o  t r a v e l  long d i s t a n c e s  
h e a v i l y  burdened. Only i n  t h i s  way The most impor tan t  is  t h e  t i ck  
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THE NOMADIC LIVESTOCK REQUIREMENT 

SUI4MARY food regularly avai lab1 e. The daily 
subsistance need will dictate herd 
s ize and makeup. In many areas, 

I .  For subsistance, approximately the p~ inc ipa l  animal w i  1 1 be the camel. 
6 livestock u n i t s  are needed f o r  
each human adult equivalent. - Lewis (3) and Drake-Brochan @!) 

indicate that  two camels i n  milk will 
11. A t  6 LU/adul t eqwival ent assuming support  one adult on a 100 percent rnf 7 k 

a carring capacity i n  the Central d ie t  plus the i r  own foals. Torry 431) 
Range of 12-15 ha/FU, the range iadicates that  camels breed i r r e  u- 
is seriously over-stocked. 1 arly , and Darl i n g  and Farsar (a 7 i n -  

dicate that  "every second year female 
I I I .  A1 though overstocked, it appears camels provide 5 to  9 pints p a -  day ... U 

that  families are already a t  sub- M i l k  contains about 2 percent mil k 
sistance. Thus  destocking is not f a t ,  as an average, when produced under 
the answer-as there appear to  be Soma1 i a ' s  range conditions. This w i l l  
no excess animals to  se l l .  provide agout 500 calories per l i ter .  

Lewis (sd) indicates that  pastoral nomads 
IV. The Central and Northern Range- will consume from 5 pints to  2 gallons 

land Projects w i t  1 be unable o f  m i l k  per day. May's work (4q how- 
to  reverse the current deteriora- ever shows - that  i f  the diet  i s  nearly 
tion f o r  some time, therefore: a l l  m i l k ,  both the sugars and proteins 

are used for  calories because of the 
V. The government needs to  i n i t i a t e  marked absense of suppl ementry energy 

more programs to  provide an a l -  foods. Since this d ie t  is also deficient 
ternate l i f e  sty1 e fo r  nomads. i n  essential vitamins, the body often 

cannot fu l ly  u t i l i z e  what l i t t l e  protein 
VI. Irrigation plans to  contain exists. For th i s  reason, the annual 

overbank spil lage from the main average effective caloric intake is 
rivers w i l l  reduce nomadic grazing estimated a t  1,800 per day. Using 
areas. these data, and extrapolating an ex- 

amp1 e from Brown (I1 ) , one may estimate 
VII. water draw-off i n  the upper ShebeJJi the s i z e  o f  a herd needed to maintain 

may reduce- the grazing areas on the "typical " family. 
the lower reaches of the Shebelli. 

From the estimate of 1800 celoro'es 
per adul t, the theoretical minimum need 
of the family on a 106 percent m i l  k d i e t  

Nomads are generally of 1 ighter would be 11,700 x a l  ories per day. This 
build and l e s s  active than agricul- would requjre 23.4 1 i ters  (SO0 calories 
tural ists. Their food requirement per l i t e r )  or the production of about 5 
i s  therefore less. Darling and Farvar to  9 camels. Using data from Lewi s (3) 

- estixlate t h e  nomads'average dietary and Drake-Brockman (a, this same pro- 
intake to be about 1,800 calories duction would require 13 camels. 
per day. If  t h e  average family con- 
sists of about eight individuals, For the following example, the aver- 
half of whom are  children under 14, age of 9 camels i s  selected. As stated 
then f a m i l y  u n i t  is equivalent t o  6.5 abwe the camel breeds irregularly o r  
a d u l t s .  every two years a t  best, and produces 

for  about 12 months. Under these con- 
Most of the  d ie t  o f  the nomad d i  tions the nomadic family would need t o  

will be milk, since t h a t  i s  the only maintain 18 breeding females, 9 f o r  each 
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a1 ternating year. Brown (11)  indicates I f  ca t t le  are introduced into t h e  
t h a t  most nomadic herds are composed herd, their  m i l  k capacity must be 
o f  60 percent breeding females as corn- considered. Milk output is es t i -  
pared to a rancher's 20 percent. If mated a t  2 1 i ters  per day for  the i r  
this  is the case then the herd s ize  is shortened lactation ( 5  months) un- 
more real i stical  l y 30. This however der arid racge conditicsns. The 
does not allow for a 15 percent annual m i  1 k requirement per human aduf t 
7ozs rate. Accordingly, the herd s ize  equivalent on the 85 percent milk 
i s  raised to  35 animals, Assuming - d ie t  is about 3 l i t e r s  per day o r  
serious drought every seven years, the output of 1% ca t t l e  i n  lactation. 
losses o f  50 percent are  not unreasonable. To assure a continuous m i l k  supply 
Yo compensate for  th i s  eventual i ty, throughout the year, under a scenario 
the nomad would carry extra animals. similar to tha t  for  camels, i t  would 
Thus i t  is not unreasonable for  the num- require a mf nimum of 6 ca t t l e  per 
ber o f  camels to range upwards t o  48. human adul t equivalent, 

The above scenario assumed a d i e t  Using these.derived figures one 
o f  100 percent mi 1 k. - If  the nomad and can then estimate the herd makeup, 
his family u t i l ize  the 15 percent annual assuming m i l  k only from camels 
herd 1 oss , s l  auqhteri ng animal s prior and catt le.  
to  the i r  death or  using small stock, 
the m i l k  requirement can be reduced, 
and vi t R  i t  the number o f  required an- 
imal s. 

On a 1 5 percent meat 85 percent m i  1 k 
d ie t ,  I . l  kilost-ams of neat and 20 l i t e r s  
of m i l  k dre consumed daily. The herd 
can therefore be reduced to  85 percent 
of that  qeeded for the 100 percent m i l k  
d i e t  or  t o  34 camels- 

Since camels are not the only animals 
i n  a typical herd, a further extrapolation 
o f  data may pfovide the average herd 
makeup . 

Usfng Hunt ' s  data, there are  t w ~  
typical herd compositions: t h e  he rd  
wi th  a higher ca t t l e  count and herds 
w i t h  relatively few ca t t l e  intermixed. 
The ra t io  for  camels, cattle,  sheep, and 
goats i s  expressed i n  livestock u n i t s -  
Higher.  cat t l  e'intemixtukes typically 
show 1.6 : 1.3 : 0.17 : 0.53. For 
areas w i t h  ca t t le ,  the ra t jo  is 
as follows: 4.0 : - 0.05 : 8-25 : 0.13. 
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Under these ci rcumstances ,  t he re  mad's belongings,  convert  t o  meat, aod 
i s  not  the  f e e l i n g  by t h e  "have-nots" have a value t h a t  w i l l  r i s e  o r  f a l l  
t o  bring down t h e  "haves." The w i t h  i n f l a t i o n  and money systems. 
government, being of  t h e  same mental s e t  While gra in  may have a few of these a t -  
i s  placed in  an awkward j < i u a i j c l : .  T h e  t r i b u t e s ,  i t  cannot equal t h e  animal. 
donors coining from coun t r i e s  w i t h  essen- 
t i a l l y  Chr i s t ian  backgrounds m u s t  be Unti 1 Soma1 i a  becomes s e l f -  
aware of these s o c i a l  c o n s t r a i n t s  which s u f f i c i e n t  i n  g ra ins ,  t h e  value of 
impinge upon range management. t he se  comodi  t i e s  will be s e t  by ex- 

t e r n a l  f a c t o r s .  The nomad under 
Remedy my be found i n  a g r i c u l t u r a l  these circumstances is  no longer  master 

or f i sh ing  rese t t l ement  schemes. of h i s  own f a t e ,  but  becomes t i e d  t o  
t h e  i n f l a t i ona ry  systems ex te rna l  

Conclusion: ko h l s  world. 

Solutions m u s t  be based on biologi-  
ca l  understanding of t h e  s i t u a t i o n .  De- 
pendence on m i l k  is a t  the r o o t  of  t h i s  
problen. A reduction i n  t h e  dependence 
on t h e  milk d i e t  i s  worthy o f  considera- 
t i o n .  This,  however, r e q u i r e s  a d r a s t i c  
change i n  ea t ing  h a b i t s  and t a s t e .  . 

The most obvious food t o  s u b s t i t u t e  
f o r  m i l k  i s  g ra in .  A c u t  i n  milk 
dependency and the number of s tock  
required would a1 s o  reduce the de- 
nand on ava i l ab l e  water  suppl ies .  
The a m u n t  o f  water drunk by t h e  no- 
mad himself i n  r e l a t i o n  t o  - t h a t  of 
h i s  herd  i s  n e g l i g i b l e .  Assuming half 
the m i l k  r a t i o n  is rep laced  by g ra in ,  
then half  the  number o f  breeding fe- 
males a r e  requi red ,  and the land .re- 
quirement per fami l y  i s  halved. The . . 

proceeds from one o r  two l i ves tock  
u n i t s  could provide a 59 percent  g ra in  
d i e t  f o r  t h e  whole family f a r  one year .  

The problem w l  t h  t h i s  approach 1 i e s  
with t r anspor t a t i on  and s t o r a g e  of  suf- 
f i c i e n t  a ra in  needed by a nomadic faml- 
l y .  Currently there is no in f r a s t ruc -  
ture t o  assure  the. nomad t h i s  exchange 
of animal f o r  a continuum of grain .  
The animal w i l l  produce, each day, a 
por t ion o f  the nomad's food, t r anspor t  
i tself, provide t r a n s p o r t  f o r  the no- 
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PROBLEMS OF PASTORAL AREAS 

Overstockinq i s  related t o  
the basic bioloqical needs of pasto- 
ral man. In order to free the pastor- 
al i s t  from hi s dependence on m i l  k i t  
i s  necessary t o  change h i s  
diet .  Another imperative to  effect- 
i n o  change i s  t o  encourage the sale 
of livestock while substituting a 
mare economically feasible food in- 
stead, I t  i s  relevant to  consider 
these changes i n  the l ight  of an 
appl ied biological analysis. 

The problem i s  convincing 
these traditional peopl e to  convert 
l ivestock to cash. This will have . 
a desired effect  of reducing herd 

- s ize  and introducing a cash economy 
w i t h  a resultinq change i n  diet .  
We are  addressing the issues of cul- 
tural diet  bias and a dramatic change 
to  using this  money to  buy gain. Not 
only must we ask a primitive society 
to  give up a 1 i fes tyle  where the i r  
animals constitute weal t h ,  per se, 
b u t  they must use the grain as a 
primary food source. Most important 
a nondependence on milk will lead 
t o  herd size reduction and therefore 
herds will not abuse the carrying 
capacity of the land. 

The pastoral is t  has used - 
his herd for  a primary food source. 
I t  also supplies dung for  heating, - 
and hides for  sa le ,  clothing and 
tentmaking. What can the Soma1 i 
government do to  ensure that once . 

the nomad has sold his animal he. 
- w i l l  use the money toabuy grain, 

and that the grain w i l l  be ae- 
ceptabl e. 

Prat t  and Gwynne suggest 
tha t  enforced government sales are  
not the answer. I t  would not be 
too d i f f icu l t  t o  organize compul- 
sary sales and t o  force the buying of 
gra in  w i t h  t h e  money. However, i t  

would be vir tual ly  impossible t o  en- 
sure t h a t  the grain was eaten. Another 
problem i s  the lack of massive abatoits. 
Forced sales which would deprive t h e  
peopl e o f  m i  1 k woul d create havoc i n  
the present system of processing as 
they now exist .  Ther,e would be a 
problem of how t o  s e t  quotas. There 
would be an unprecedented influx of 
cash t o  stock owners. How would the 
government prevent the nomad from 
either dissipating i t  or buying stock 
from other areas? Furthermore, the 
need i s  not t o  depopulate the range 
but to  bring stocking rate  and carry- 
i n g  capacity into balance. 

If compulsion is discounted, 
the problem remains on how to break 
through the people's natural resis-  
tance to  change. We are looking to- 
ward government extension services 
and education as primary sources. 
The Somali nomad i s  a fiercely inde-' 
pendent, proud man who has maintained 
his herds and i t  will require a great 
determination on the part of the popu- 
1 ation t o  accept change. 

Even i f  the people accepted 
these changes; i n  theory, and d i d  agree 
t o  sell 1 ives tock, t o  what use would 
the accrued money be put? The Hami tes ,  
of Islamic f a i t h  already demonstrate 
a use f o r  money. But  the question is 
emphasized: What worldly goods does 
a nomad real ly need? 

Were we discussing the more 
sedentary pastoral i st ,  hot m i g h t  be 
persuaded t o  roof hSs abode i n  t i n  
rather than grass or  hide. He m i g h t  
be persuaded t o  buy consumer goods. 
B u t  is t h i s  so very desirable? I t  
i s  imperative tha t  the f i r s t  step 
i n  establishing a cash economy i s  t o  
convince the  nomad o f  the value ~f 
money. To show him that  money has a 
valid use and that  his country's 
interests  require a sash-economy be 
establ is hed . 



Such a val i d  outlet  would the issuance of land t i t l e ,  per se,  
exis t  i n  the improvement and devel- accompl i shes 1 i . t t l  e. More i m p o r c  
oprnent of land. Conceivably t h i s  antly , forms of group organi t a t  ion 
i s  the only valid outlet  a t  present. must be worked out so that  the group 
The present ~ccup ie r s  cannot become will ~ f f e c t i v e l y  manage i t s  land, 
potential investors unless they have There will be a need for elected 
secur4ty of tenure over the land. individuals who can operate the 
A t  present th is  i s  not the case. a f fa i r s  of the .group. An envi ronment 
Most occupiers have only a nebulous must  be created through the medium 
tradit ional r i g h t  of occupancy. - of a society o r  a corporate body 
Increasingly ' pastoral i s t s  are that  w i  1 l encourage the entrepeneur 
becoming aware of the disparity be- but  s t i l l  accommodate the tradition- 
tween the i r  s i t u a t i o n  and that of a l i s t .  Social change will take 

. t h e i r  agricultural neighbors. Many place and favor economic develop- 
agricultural i s t s  a1 ready have 1 and ment . 
t i t l e s .  Pastoralists are already 
sugoesting that they also should . The ecological concerns are 
have land t i t l e s .  see Range Law great. I t  i s  necessary to ensure 
Appendix that  the units will be a size aypro- 

pr iate  t o  the economic potential of 
Individual land ownership the land so tha t  once 1 egal t i  t1 e is  

has no tradition i n  pastoral ism, established, there w i  11 be opportu- 
nor does i t  follow t h a t  traditional . ni ty  and incentive to  invest i n  
comnunal use implies comgnal or development of the land. The group 
individual ownership. Communal use will require sufficient water within 
of land j n  Africa i s  different from i t s  own area, Livestock will need 
the European concept of communal use t o  be sold to  acquire the capital.  
of land. This is  a seri~us difference Downpayments and la te r  repayments on 
and requires a different approach. a developmental loan must carry low 
The t r iba l  lands a re  sacrosanct, to  interest  rates : Improved bull semen 
the t r ibe.  They often allow others . may be purchased and dips for t ick 
entry but the land belongs to the control will improve the herd. I t  
tr ibe.  In many societies separate is f e l t  that  as a cash-economy de- 

velops the r e s t  will follow, clans , or other sociological group- 
ings -have separate te r r i tor ia l  
r i g h t s .  The groupfngs vary i n  . One method of government 

their- sociological basjs, b u t  a l l  control will be ciauses contingent 
the concerned groups exercise d is -  upon development . i n  1 oans. Stocking 
cretion over who may. graze i n  the i r  ra tes  and range management techniques 
terr i tory.  . m u s t  be moni tored. The .group 

i t se l f  can be brought t o  responsibj- 
The existence of such natural 1 i t y  if they have 1 and when m i  sman- 

groups suggests a basis upon which to  agement occurs. 
build. The principles of adjudica- 
tion and registration of customary In such an approach the type 
rf g h t s -  need present no problem as - of  corporate structure is most inpor- 
i t  has been applied extensively i n  tant.  The people are being introduced 
agri cut tural areas. The incentive t o  a radical adaptation i n  l ifestyle.  
of l.and t i  tl e a1 nos t guarantees 
group cooperation. On the other hand, ~reehold '  t i t l e s  w i l l  not be 

universally appropriate i n  al l  cases. 
An a l t e rna t i ve  incentive i s  the pros- 
pect of water developmen:. Hew n z t e r  
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LAND USE TRkDlTIONAL LAND T E N U R E  tem o f  interests o f  i n d i v i d u a l s  
i n  conflict w i t h  interests of neigh- 

The Somali aovernment is  pled- bors for  exclusive rights of se t t le -  
ged t o  a program of Aetri bal ization ment i n  certain areas can be ant ic i-  
and resett l  ement of nomadi c herds- .pated. 
men. According to  Prat t  and G~ynne, 
the Somali peopTe are not a t r ibe ,  Cultivation, by i t s  very 
b u t  I-ather comprise a confederacy nature confers users rights. This 
of tr ibes similar t o  the Masai. is  so, even where rights t o  grazing, 
Genera7 ly , pastoral peoples have com- forests,  s a l t  licks and h u n t i n q  re- 
mon riahts within their  own tr ibal  main com~unal, casual cul tivati-on i s  
boundaries, These rights include slightly different because i t  confers 
ar2z ing , water suppl  i  es, and sal t only transitory rights. However, i n  
licks. There are, however, a number underpopul ated areas the cult ivator 
of restrictions and not a few anom- may retain rights over the land for 
a1 ies. Masai and Soma1.i d i s t r i c t s  a year a f t e r  h i s  departure. In 
are divided into sections within .areak where population pressure re- 
which f amil fer tend to  remain i n  quires whole sectors of society t o  
certain areas, or follow a s e t  pat- become cu1 t ivators,  rights over these 
tern of migrations. In parts of areas can become perpetual . Soma1 i 
Soma1 i a ,  traditional family grazing concept of ownership d i f fers  from 
areas are now recognized as well as European traditions. A1 though i n  one 
ownership of water rights. Several sense, the land can be!ang t o  an i n -  
of these anomalies can be untangled dividual , i t  may also belong t o  t h e  
by f i r s t  establishing the status o f  clan. 'The rationale for  t h i s  is tha t  
the concerned tr i  bes . Soci a1 order the land was inherited from his  an- 
plays an important part i n  t e r r i to r -  cestors and a l l  clansmen a re  be1 ieved 
ial  rights. Where the social orders to  be descended from a common ancestor. 
are consjdered t o  be lower, terri- Thus, a l l  land becomes, in effect ,  
tor ia l  rights a r e  less  well defined. comnuni ty land upon w h i s h  the ent i re  

clan may depend f o r  support .  .Since 
Contrasting grass and c a t t l e  this concept of community clan owner- 

ownership i s  often a complicated s h i p  prevails, there can be no ques- . 

matter larqely dictated by social tion of sale,  lease, rental ,  or cap- 
custom. Cattle are  individually own- i t a l  value. 
ed and are considered measurable 
wealth. In one senke, c a t t l e  a re  . I t  i s  the duty of t r ibal  
considered "land", since the num- authority to  see that  local land cus- 
ber of ca t t l e  constitutes the pastor- toms are observed. Each individual 
a l i s t s  wealth and security. The more ds t o  receive a f a i r  share and i n -  
ca t t l e  he has, the more land he uses. dividual allocations m u s t  not $amage 
Nominally, a1 1 men have equal appor- the rights of the group'as a whole. 

' 

tuni t i e s  to increase the i r  stock- When a l l  the land tha t  i s  available 
wealth and there i s  no limit t o  i t s  has been allocated, the only way $0 

accumulation. absorb extra population i s  to  dimin- 
i s h  the s ize  o f  plots on inheritance. 

Clearly, individual. ownership A t  t h i s  stage, the l a n d  may becbme 
o f  1 and dichotomizes basic concepts salable. Often permanent cul t iva t  ton 
of pastoralism. On the other hand cul- leads t o  permanent use and the enclo- 
t i v a t i o n ,  t r a d i n g  and schools and con?-- sure of grazing areas. 
munity developments require 2 more 
sedentary. way of l i f e  and hence com- The inprovement of l a n d  ten- 
plicate traditional land-use systems ure systems sre  vital  to the s t a t e ,  
a s  well as l i festyles .  A social sys- as well as the individual. Land ten- 
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ure and reform i s  a priority i n  Land reform programs take t ime 
Sonid1 i a a s  fragmented communal own- t o  imp1 ement. Rapid survey methods 
ershi p of land become main obstacl es can be a p p l  i e d  t o  t h e  range area. 
to  progress. I t  i s  f e l t  t h a t  the This i s  especial 1y helpful when large 
exact form of tenure i s  not i n  i t -  group areas are adjudicated instead 
self  important as long as i t  ensures of small holdings. Retraininq of sur- 
t h a t  over a period o f  time the land vey and adjunct s ta f f  will be 
w i l l  be held by those best capable necessary. New legislation i s  usually 
o f  working i t .  The security given required in range areas. Oriqinal ly,  
must be *sufficient to  encourage land legislation,  i n  East  Africa, was 

. users to develop the land to  i t s  designed t o  accommodate agricultural 
- ful lest  potential, a concept i n  con- rather than pastoral development. 
ce r t  with Islamic dogma. A review of the new Range Law i n d i -  

cates t h a t  t h i s  design has shifted. 
Land tenure reform has many 

benefits. Governments are  able t o  take 
advantage of the opportunity fo r  land 
planning. They can make provision f o r  ' 

a 

stock routes, marketing and process- . 

ing fac i l i t i e s ,  roads and other amen- 
i t i e s .  They can plan f o r  rese t t le -  
ment, forests and wildlife and for  
the introduction of reductions i n  
the sizes of holdings. In relation 
to  the individual , the feel i n g  of 
responsibility and security towards 
the land i s  frequently reflected i n  
greater physical e f for t .  In  ration- 
a l  land-use, security of tenure often 
stops land l i t iga t ion ,  f rees  funds 
for  investment, allows f o r  longer- 
term development, Bush control is a 
much needed result  of bet ter  land 
management as .are programs o f  .five- 
stock breeding and the reduction of 
animal diseases. . . 

Freedom from problems of 
traditional inheritance increase the 
value of land .and enhance the credi t -  
worthiness of the owner. There should 
be a system o f  control over the trans- 
fer  o f  land interest ,  i n  order t o  
avoid chronic indebtedness o r  uneco- 
nomic fragmentation or aggregation 
of  holdings. Also, care mus t  be 
exercised so  that  land i s  only 
transferred to  those most capable 
o f  developing'its optimum usefulness. 

. . 
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As mentioned i n  the section on w i t h  a well-developed mixed far- 
vegetation, a potential cooflict  exists ming  system ut i l iz ing  fallow pas- 
between sedentary farming and nomadic tures, crop residues, and concen- 
use of the rnterriverine area. Figures t ra tes ,  i t  is possible t h a t  the 
56a and 60 depict the zones for  the interriverine area m i g h t  s u p p o r t  
greatest potential crop production. ful ly  as many animals. Thus ,  each 
The "75 day growing zone" as depicted hectare devoted to  agriculture may 
i n  Figure 56a acco nts fo r  an area Y not displace the animal units which 
of about 62,730 km . When this area farmerly u t i l  <zed the area. The 
i s  combined w i t h  the other areas de- outcome w i l l  depend upon the increased 
picted as suitable fo r  i r r i  a t ion  (see 3 productivity of the land t h r o u g h  
composite ma of f igure 59d a total  B an integration of crop and 1 ive- 
of 92,300 km results. stock enterprises i n '  a compl i- 

mentary re1 ationship. 
Assuming that  t h i s  area w i l l  even- 

tually be utilized f o r  agriculture, the This l a t t e r  scenario assumes a 
di spl acement of approximately 1 ,I 07,600 sophi F t i  cated and we.11 coordinated 

-GU could occur, using current numbers. e f for t .  Part of this  e f for t  will 
As noted i n  other discussions, the data depend on the capacity of agricultural 
indicate that the interriverine area extension t o  effect i  vely and continu- 
is not theoretically overstocked using susly analyze pesticide residue 1 eve1 s 
Soma1 i standards. Whether or' not the i n  crop by-products which are uti l  ized 
remainder of the intgPriverine area could as livestock feed. This j s  cri t ical  
absorb the displaced animals is unclear. for a t  l eas t  two reasons: a )  Somalies 

are milk drinkers and many of the 
 NO^ included in t h e  above f igure are  halogenated O r  chlorinated hydrocarbons 

t h e  additional existing and proposed i r r  are l ip id  soluble, t h u s  ~ 0 n ~ e n t r a t i n g  i n  
gation projects which f a l l  outside of the milk; b )  animals. o r  their  meat 
the analyzed area. These are  a11 on he  h products destined for export may be 

Juba and account f o r  another 7,000 km . I n  rejected because of an over to1 erance, 
there will be 16,575 km2 dedi- - - thus causing. a serious negative economic 

cated t o  dam catchment, national parks, e f fec t  in the cost benefit -.analyses of 
forest  reserves, and w i  Id1 i f e  reserves the program goals. 

2 f o r  a total  of an additional 26,376 km . 
. In addition, not a l l  crop regimes 

provide a by-product o r  crop residue whic  Assuming an average 1 ivestock density can be effecti vel and economics, ly  of 12 ~ ~ / k m ; !  the 26,376 krn represents uti 1 i zed as  14 ves tock feeds. The tendenc 316,500 AU. The total  potenti a1 displace- to forcd t h i s  mix may cause the plant ing ment, t h e n ,  i s  1,424,100 AU. - Based on 
calculations i n  the section on vegeta- of crops which are no t  in the best 
t ion,  this could represent about 42,000 interests of t h e  agricultural i sts. 
famiks  which must be shifted into 
agriculture. 

A l t h o u g h  the above treatment Ss 
overly simp1 i s t i c ,  i t  does demonstrate 
that  development must proceed w i t h  : 

caution. I t  m u s t  be recognized that  
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SURVEY NlD RESEARCH APPROACHES 4. Show variants or uniform- 
i t y .  

Intensive .surveys are a 
necessary p a r t  of range develop- Ecoloqical maps of land units 
meni. Sosd data can provlde i n -  represent a statement of ecological 
farc~ation on safe and economic potential, I t  t e l l s  sf the imutable 
i~plementation. The livestock factors o f  the environment that  deter- 
carrying capacity of the land mine the optimum pattern .of land use, 
must  be ascertained even i n  areas i t s  gross productivity and hence the 
of qroas overqrazing. level s f  capitalization and the feasf-  

ble size of developmental. units. 
In i t s  ~ o s t  simple form, a 

r a q e  survey might consist s f  a Climate soi l  interactions are 
desc~iption o f  the s i t e  condition. the most important environm@ntaI factor 
However, a more intensive type of i n  East Africa. Rainfall, i n  particu- 
research i s  suggested f o r  optimum Far i s  most dramat-ical ly  important. 
decision-making informatdon. In-  Complex climatic zones should be de- 
formation i s  required on range $emf ned i n i  t i  a1 ly . These zones can 
potential and conditions . Water then be subdivided by landform and 
resources and population and the soil  t o  give the desired ecolegical 
distribution of people and live- l and  units. 
stock are necessary. Maps are  
often the best way o f  summarizing Weather monitoring stations 
survey resul ts . Needed w i  t h  are usually few and f a r  between. 
strong emphasis are separate cate- Climatic zones can be delineated ac- 
nories covering: ecol oqi cal 1 and curately only i f  suff ic ient  data a re  
units, water resources, vegetation known of the local ecology f o r  vege- 
and range condition, sociological tation t o  be used as  an indicator o f  
units and population da ta ,  disease cl imare. C? imatic zones are equated 
distribution and wildl i fe  habitats. t o  the presence of key cornunities 
Infrastructure o f  existing fac i l  i -  or species. 
t i e s  and services must be studied. 

Key species w i l l  be the rarer 
I t  i s  most important t o  components of vegetation where the 

try to  achieve integration w i t h i n  present vegetation type is removed 
the survey i t se l f  . I t  should re- from o i  t e  potential. In determining 
quire soi ls  experts; sociologists, u n i t  boundaries, fulluse should be wade 
ecologists, and a1 1 those concerned of aerial photographs. Stereorcopi c 
with the physical description of t h e  photo interpretation often gives an 
environment t o  work as a team. T h i s  accurate f i r s t  approxima tion of seo- 
i s  best achieved by presenting the logical land units even before an 
data in the form of ecslogical land area i s  visi ted. Aeri a1 photographs 
uni  t s .  are also o f  very great  use i n  mapping 

existing facZl i t ies  and the distsibu- 
Ecological Land Uni ts : tion of population, and i n  detemin- 

I .  Uniform i n  climate, i n g  s i t e s  fo r  new trater supplies. 
1 andform and soi l .  

2. Characteri stie vegeta- 
tion type. 

3. Notation o f  ways man and 
animals change t h e  vegetz- 
t i s n .  

id1 



WATER RESOURCES SOCIOLOGICAL AND POPULATION DATA 

Water resources may require Sociological and population 
a separate map. However, i n  general data are only relevant to  mapping i f  
range surveys i t  may be possible to  the sociological units have specific 
include these data on the ecological te r r i tor ia l  boundaries. These boun- 
map. Ecolagical land u n i t s  are de- . daries can then be drawn and data 
f i n e d  i n  terms of landform. Land- entered on human and livestock popu- 
form i t se l f  is defined by reference lations, Their essential d i s t r i  bu- 
t o  peology and surface re l i e f ,  gen- tion according to  dry season and wet 
eraliization can usua l ly  be made f o r  season grazing areas can be shown, 
each land unit or groups of units on Existing water supplies, where known, 
prospects of ground water and sur- would correlate w i t h  transitory m i -  
face water development. The ecol s- grations where there are  no set t led 
s ical  land units provide a para- units. Population data are gathered 
dipm for planning res is t iv i ty  t e s t s ,  by counting, w i t h  the aid of aerial 
t e s t  - dril l ing and surface catch- counts. Aerial counts are of l i t t l e  
men t s  . use i n  heavily wooded areas. 

An intensive survey should  
divide a lqrge area into individual DEVELOPMENT UNITS 
development u n i t s .  Each should be self  
sufficient i n  water. Water exploration Where development u n i t s  are  
i s  likely t o  be a lengthy and detai7ed intended, more specific data are need- 
operation. The requirement fo r  man- ed on population. I t  i s  necessary 
power will likely exceed the primary t o  know the number o f  famil ies, t he i r  
ecol oqical survey, Pl an l ing  o f  water- compssi tion, the i r  diet, composition 
spreading schemes ceul d i n v s l  ve river of the herds by s i r e ,  species, age and 
gauging ,  t~psaraphieal survey and soil  sex. Diseases o f  man and animal mus t  
sampl ing. be known. Deaths i n  livestock, 

sales and income from pastoral and 
nonpastsral pursuits will effect  

VEGETATION AND RANGE CONDITION economic prsjections. Information on 
social organizations and at t i tudes 

The subject for  a companion t o  change must be explored. A good 
m a p t o t h a t o f  ecological land units . working relationshipwith thepo,pula- 
should be vegetation and range con- tion is the only way t o  gather social/ 
dit ions.  Field da ta  f o r  both maps psycho1 ogi eal data. , 
should be coll ected concurrently. 
However, the objective should be to  
prepare one map t h a t  provides a per- DISEASE DISTRIBUTIOH WILDL~FE 
manerit record of s i t e  potential and 
land description, Erosion tha t  has Disease dislribbtion and w i l d -  
permanently impaired the productivity l i f e  i n  some areas may not warrant 
o f  the land could be included on t h e  special study. However, some of t h e  
former map. Lesser degrees of em- w s t  d i f f icu l t  human and 1 ivestock 
s ion  or other damage are best i n c h -  d i  seases are transmitted by insects. 
ded i n  a map t h a t  shows present vege- They are faci l i ta ted i n  t h e i r  spread, 
t a t i o n  types. * by w i l d  animals which may carry efther 

the disease or the vector. 

102 





Suanr~iar_v Schi stosori~iasis L i f e  Cycle of Schistosoma m a n s s n i  

" W i t h  the creation of each new ir- Schistosomiasis can only occur 
rigation ditch in tro.pica1 regions, with the appropriate interaction of 
schi stosoniasi s may infect more 

O 
water, snai ls ,  and man. When S. 

peo?'e* Kenneth 5. Warren mansoni eggs, which are  carried i n  
human feces or urine, enter fresh 
water, they hatch into ci l ia ted 

I. Schi stosorniasis is  considered . miracidia w i t h i n  minutes, then find 
the greatest unconquered parasi- and penetrate the proper snai 1 spec- 
t i c  disease i n  humans and animals. . ies. There, each miracidium pro- 
i n  tropical countries. . duces more t h a n  100,000 cercariae . 

(larvae), which often crowd out the 
11. The ecological chain between man snai l ' s  internal organs, kil l ing it. 

as victim and vector, and specific After a month, the cercariae begin 
, species of snails as intermediate to  leave the snail.  Upon contact 

hosts i s  known; man has no i m -  w i t h  a person i n  water, a cercarcia 
munity. bores into the body i n  three minutes 

and metamorphoses into a schisto-.  
I l l .  Host snails exis t  only i n  fresh somule (young worm). . The young 

water. : 
worms then migrate via the c i r -  -- - 

culatory system to the: lungs, where 
IV. Sanitation i n  sewage treatment i s  they undergo some development, then 

necessary. Humat~ defecation and pass t o  the l iver ,  where they mature 
urination i n  irr igation and water- and mate - the female entering the 
i n g  places i s  the major way the c lef t  in the male's body and remain- 
disease i s  transmitted. i n g  there for  l i f e .  The couple then 

migrate t o  the in tes t i  nes , where 
V, The treatment i s  severe and can they produce about 300.eggs per day 

lead to  death by cardiac failure.  during the i r  ent i re  1 ifespan, which 
may l a s t  up  to  th i r ty  years. More 

YI. Breaking the biological chain be- 
. than ha1 f the eggs remain i n  ' the 

tween man and snail has been t r ied.  
- intestines and the l iver ,  b u t  the 

rest  are expel led i n  the feces, re- 
newi ng the cycl e . VII. Fatali t ies from h i g h  worm carrying 

capacities in man are l ikely,  The 
disease i s  debi 1 i tating, lowers 
work productivity and i s .  d i f f i cu l t  Schistosomiasis 
to  treat .  In its final stages i t  
leads to  kidney, heart and l ive r  "Schi stosomiasi s i s  now donsidered 
failure. to be the greatest unconquered .para- 

s i t i c  disease af f l ic t ing  humans and 
VIII. The severity of the disease and animals i n  the tropics and subtropics. 

numbers of persons infected must The schistosomiasis is a minute ,  

be determined. In a society reach- fsrktafled worm larvae which bores 
ing  for h i g h  productivity and in- i t s  way through the skin. These are 
creased GNP of the labor force, freshwater organi sms which develop 
t h e  erradication of. th is  disease into worms called schistosomes, or 
can play a major role in t h e  i n -  blood flukes. The adult worms are 
crease of productivity and longe- an inch-long and l i v e  i n  the blood 

vessels of the intestines and urinary 
v i  ty. tract .  

- 
lor, 





The n~a jor species occurring i n  Only people having a h i g h  worm 
Africa are S. haeinotobium and S. load will develop fatal  disease. 
rnansoni. ~chistosomes are a c E s s  
of parasit ic flatworm called tre- What i s  the ecological relation 
matodes, a l l  of which have l i f e  cycles between man and the snail as h o s t s  
involving snails as intermediate hosts. in relation t o  schistorome infec- 
The adult worms that  l ive i n  the i n -  tions? The numbers of eggs excreted 
testines and urinary bladder of man by man and the s i t e  of the deposi- 
produce large numbers of eggs. Most tion are important factors. Some 
of the eggs work out of the blood infected persons excrete only 10d 
vessels and through the t issues of eggs per day. Others more t h a n  
the intestines or  bladder. They 500,000 eggs per day. Feces de- 
leave the body in the feces o r  urine. posited on land will do no harm 
The eggs begin t o  hatch almost i m -  unless washed i n t o  a stream by 
mediately upon entering fresh water. heavy rains. The most advantageous 
The tiny cil iated miracidia begin t o  l i f e  cycle is the passing of feces 
s w i m  rapidly about. Th5y must find directly,  :into a water environment 
and penetrate a snail of t h e  proper rich in vegetation. This is an 
species. They develop a t  an  enormous excellent habitat for  sna i l  breeding, 
rate a f te r  going t h r o u g h  three d i f -  
ferent developmental. stages. Children swimming i n  streams 

frequently defecate or urinate in 
. A month or so later, snails with the water. T h i s  i s  also a practice 
S. mansoni or S. haematobiurn infec- - of women washing clothes o r  men 
tions begin toThed thousands of tiny, working' in the f ie lds .  In  Muslim 
forktailed cercariae o r  second stage countries, 1 i ke Soma1 ia ,  there i s  
larvae. These move about in the water a religious necessity for  ablutions 
by wriggling their  t a i l s .  When coming af te r  defecation and before prayer. 
into contact with humans, the 5 .  mansoni This i s  a significant factor i n  the 
bore into the body i n  about t h z e  minutes. spread of  infection. 
The t a i l  i s  l e f t  behind, and .in pene- 
trating the head of the cercaria changes The ent i re  problem could be 
profoundly from a freshwater animal t o  solved by use of latrines.  How- 
one which can exist  i n  the sa l ty  environ- ewer, even when sani tary faci 1 i t ies ,  
ment of the blood. such as those' planned for Kurtan- 

waarre, are bui l t  people refuse t o  
susceptible snai 1 species d e t e n i  ne use them. 

the geographic distribution of the 
schistosome species. The l i f e  cycle Only a small proportion of people 
cannot continue i n  areas where such .with schistosomiasis have infec- 

. snai ls  are not found. tions heavy enough t o  result in 
overt disease. Few deaths are 

1 nfected humans carry d i  f &rent worm directly at t r ibutable  to  t h e  i n -  
burdens. This depends largely on the i r  fection. There i s controversy 
degree o f  contact w i t h  water and the about the effect  of the disease on 
number o f  penetrations and maturations people. In the case of. low worm 
of cercariae. 0nce.in the body, these loads, there i.s l i t t l e  effect other 
organisms l ive for  five to  ten years thzn  lassitude and bloody urine. 
and some as  long as  thirty.  Neverthe- However, h i g h  worm loads have re- 
less ,  the majority of people i n  endemic vealed potentially fatal  infections. 
areas have re1 a tively 1 ow worm 1 oads. Fever may l a s t  f o r  several weeks 
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w i t h  s k i n  i r r i t a t i o n ,  d i a r r h e a ,  cough, q u i r e s  mass t r e a t m e n t  o f  i n f e c t e d  
headache and ch i l l s .  I n  t h e  l a t e r  peoples  o r  a d e q u a t e  s a n i t a t i o n  
s t a g e s  of severe i n f e c t i o n  t h e  person f a c i l i t i e s .  I n f e c t e d  s n a i l s  can 
naay vomit up t o  a q u a r t  o f  blood. a c t u a l l y  be cu red  by drugs .  The 

major means of c o n t r o l l i n g  t h e  
Large numbers o f  eggs  may remain i n  d i s e a s e  has  been t h e  use of molus- 

t h e  body. There c a u s e  e x t e n s i v e  for- c i c i d e s  t o  k i l l  t h e  s n a i l s .  Th i s  
mation o f  f i b r o u s  t i s s u e ,  which impedes a n a l o g i z e s  t o  a wide sp read  use  of 
t h e  f low of  blood th rough  t h e  liver or  i n s e c t i c i d e s  w i t h  a l l  t h e  dangers 
o f  u r i n e  through t h e  b lodder .  There  i s  of p v e r k i l l  and o t h e r  p o l l u t i o n  o f  
a marked i n c r e a s e  i n  b lood p r e s s u r e  as w a t e r  and f i s h  popul a t i o n s .  
t h e  v e i n s  along t h e  upper  stomach or  
t h e  esophagus may become d i l a t e d  and A sys tem o f  b i o l o g i c a l  c o n t r o l  
b u r s t ,  ca l t r ing  t h e  p a t i e n t  t o  b leed  t o  o f  s n a i l s  has  been noted.  I t  re- 
dea th ,  q u i r e s  t h e  u s e  of p r e d a t o r s  such 

a s  l a r g e r  s n a i l s ,  f i s h ,  t u r t l e s  and 
I n  t h e  t a t t e r  c a s e ,  u r i n e  flow from ducks or b a c t e r i a ,  v i r u s e s  and o t h e r  

t h e  kidneys t o  t h e  b l a d d e r  may b e  worm l a r v a e .  None has  proved e f -  
blocked by f i b r o s i s  o f  t h e  u r e t e u r s  f e c t i v e  on a l a r g e  scale. 
r e s u l t i n g  i n  u r i n a r y  back p r e s s u r e  and 
enlargement and d e s t r u c t i o n  of t h e  I n  summati i n ,  t h e  present-day . 

kidneys. Inc reased  i n c i  dence  of blad- symbol of s c h i s t o s o m i a s i s  remains 
: d e r  cancer  i s  a l s o  found. t h e  g r e a t  h igh  dam a t  Aswan. I t  

w i l l  i r r i g a t e  m i l l i o n s  of square  
Less commonly, the l u n g s  and c e n t r a l  miles o f  l a n d  and w i l l  c a u s e  un to ld  

nervous system may b e  harmed. Severe  c a s e s  of new i n f e c t i o n s  w i t h  t h e  
lung damage o c c u r s  a f t e r  b lood t o  t h e  blood f l u k e .  
l iver has  been o b s t r u c t e d .  The h e a r t  
has  t o  work h a r d e r  t o  c o n t i n u e  pumping 
blood under t h e s e  a d v e r s e  c i r cums tances  
and hence may f a i l .  

There  is no e v i d e n c e  o f  immunity i n  
man. Hence no a t t e m p t s  have been made 
t o  devzlop a vacc ine ,  T a r t a r  emet ic  
i s  the s t a p l e  t r e a t m e n t ,  As a t h e r a p y  
i t  is  admin i s t e red  i n t r a v e n e o u s l y  eve ry  
o t h e r  day f o r  a month. I t  c a u s e s  vomit- 
i n g ,  s e v e r e  cough and c a r d i a c  damage, 
which may r e s u l t  i n  sudden dea th .  One 
of  t h e  b e s t  new d r u g s  has  been i m p l i c a t e d  
as a cancer  producing subs tance .  

I n  essence ,  what i s  t h e  e c o l o g i c a l  
b a l a n c e  t h a t  m a i n t a i n s  , t h e  cha in .  between 
s n a i l s  and humans? Methods t r i e d  have 
been l a r v a e - e a t i n g  g u p p i e s ,  c a r n i v o r o u s  
w a t e r  p l a n t s  and non-suscept i  ble  s n a i  1 
s p e c i e s .  Another approach would be to  
p r e v e n t  i n f e c t i o n  i n  s n a i l s .  T h i s  re- 
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WATER DEVELOPMEMT AND SCHIST0SO:IZIASIS Regretably, however, genera1 pro- 
(Bi 1 harzi a )  gress i n  control of schistosomiasis 

has been rather slow. This i s  mainly 
attr ibutable t o  the fai lure  to rea- 

Schistoso~niasis i s  endemic in Somalia. l i ze  i t s  public health importance 
That i t  should be otherwise would be and other related factors ear l ier ,  
surprising, Available evidence from and therefore to  accord i t  appropriate 
other areas of Africa indicates that priority in the development of water 
man made water supply projects are  a systems, and development programs i n  
major factor i n  the transmission of general. 
the disease. 

Urinary schistosomiasio, Schisto- 
I n  some cases attempts have been - soma haematobiurn i s  endemic i n  the 

made t o  provide .alternative water sup- set t led areas of the 'middle and 1 ower 
pl i e s  in resettlement areas. Contami- Shebelli and lower Juba. I t s  inter-  
nation of the environment through do- medjate host i s  Bulinus ab ssinicus 
mestic and occupational ac t iv i t ies  by In addition, a few cases b i n 1  o 
new settlement and resett l  ement popu- have been reported, but accczing t o  
lat ions has resulted in new and in- WHO are suspected to  have been ac- 
creased patterns of transmission in quired el sewhere. The presence of 
many places. I t  i s  evident that  any S. mansoni, and i t s  intermediate host 
attempts t o  control the spread of K o m i a  spp. is found i n  the 
transmission .or to  reduce i t s  i nten- 1 i and Juba drainage 
s i t y  m u s t  depend upon integrated con- basins (see composi t map next page). 
t ro l  measures, inc ludin~ sanitary en- . 

gineering health education, and the - As noted(map) S. mansoni exis t  
provision of clean water supplies for within both  r iverTasins - b u t  i t  
domestic and recreati onzi pucposes . predominantly located upstream i n  
The principal element i s  to minimize Ethiopia. S. haematobiurn i s  the pre- 
contacts between man and potentially dominate f o x  in Soma1 i a ,  as noted 
dangerous waters. from the same map. 

In considering the overall problem Since nomads will range extensive 
of schistosomiasis i n  relation to  man distances, as indicated by the map 
made transmission, i t  i s  vital  to  re- they can become reinfected and bring 
member that  the definitive host, man, the disease back to  Somalia. One 
i s  the true vector of the parasite. would expect the infectiop rates . 
By contaminating t h e  aquatic environ- among nomads to  be relatively low. 
ment he acquires the infection from Nevertheless, they do represent a 
the snail intermediate hosts.. Human transport mechanism for both-snails - 
ecol ogy must ,  therefore, receive ap- i n  water containers - and the cercariae. 
propriate attention i n  any considered This  i s  just another example demon- 
measures fo r  control of transmission. strating the need for  regional multi- 

disci pl inary anal yois rather than 
Control may have the objective of current single country approaches. 

limiting t h e  spread of infection, re- 
ducing morbidity, or reducing trans- Figure 65, a composite of -surveys 
mission, and control of transmission within Somalia between 1369 and 1977, 
implies t h e  reduction of schistoso- shows the prevalance of schistoso- 
miasis t o  a level of prevalence where miasis and rates. I t  will be noted 
i t  is no longer a psblic health pro- from examination of the figure t h a t  
b1 em. villages located on the - east bank of 
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S. rnnsoni - S. :~clana t sb l  urn ----  In ternat i  onai boundrv - f2ivcr 
0 A ~ p r o x i n a  t e  nonadic area 
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This f igure i s  a composite o f  several maps. I t  i s  intended 
t o  i l l u s t r a t e  tha t  the mvements o f  the nomadic peoples 
have the potential  to  act  as a transport mechanism. I n  add- 
i tion, note that  the r ivers up-stream contain S . maesoni , 
adding another variabl e to  the probl em. 

FIGURE 64 
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WATEW, DEVELOPMENT, AND MALARIA of humans and livestock using water 
containing various levels of these 
t o x i c a n t s  should be considered. 

Discussions w i t h  MQM s t a f f ,  other tech- 
nical s taff ,  and other donors, confirm 
t h a t  ma1 ari a f o l  1 ows water development. DEVELOPMENT OF WATER AS A PRECURSOR 
T h i s  i s  equally tru'e for  construction TO INTENSIVE AGRICULTURE 
of remote watering points i n  the arid 
central and northern rangelands, as this Separately through development of 
provides a habitat for  the mosquito. domestic water sources, or jointly 
The MOH, t o  mitigate the effects,  has as a cofinancer of projects involving 
been stocking a l l  watering points with irrigation, the resul t of A I D  pro- 
mosquito-larva eating fish. The reduc-. jects will be a tendency t o  move 
tion i n  Anophalese larva under  this pro- toward more intensive agriculture. 
sedure has been dramatic. Nonetheless, 
where improperly designed watering points This tendency wi 11 be accel era ted 
occur and where sufficient leakage exists by provisions of research and exten- 
t o  pool water. outside the main container, sion - b u t  water is a major pre- 
the mosquito continues t o  survive. To cursor. Accompanying t h e  move t o  
be effective, f ish m u s t  be able t o  reach more intensive systems and csnse- 
the mosquito larva. One must also keep quent need t o  economically justify 
i n  mind that to survive, a predator must higher water costs will be the hazards- 
not kill  a l l  the prey. associated with agricul tural chemi- 

cals as well as their  presence i n  
In semi-permanent water po in ts ,  where return waters and the atmosphere. 

drying during the year i s  likely, f ish Thus A I D ' S  development programs, al-  
mus t  be restocked. -: This also applies t o  though  presently no t  -containing pro- 
cases of mechanical pump fai lure  because visions for  chemical inputs, must 
of the accompanying drying of the con- consider the responsi bi l i ty of "but 
tainer. for"; This responsi bi 1 i ty seems 

consistent with court decisions 
Whether or-not f ish can survive for  t h a t  may provide precedent by hold- 

long periods and reproduce i n  some of the ing t h a t  a disjointed incremental 
highly mineralized waters remains unclear. approach i s  accountable (Ca1 ifornia 
This m u s t  be clarified. Additionally, i t  Supreme Court decision). 
i s  not uncommon for isolated water bodies 
to  become contaminated w i t h  Bulinus abys- As a consequence, devel upment p'ro- 
sinicus - the bilharzia snai-taln grams must be evaluated from an i n -  
w i c i d e s  are a1 so effective against tegrated approach - pr$ferably on a 
mosquito larvae (Hosqui t o  News, 29:38-41). regional/mul t;country basis de- 
The government may decide to  use slow re- scribed by drainage basins rather 
lease molluscicides to  control both mos- t h a n  international boundaries. 
quito larvae and snails. With  t h i s  pos- - 
s ib i l i ty  in mind, i t  would behoove USAPD Water development i n  the rmge 
t o  investigate the feas ib i l i ty  o f  t h i s  use w i l l  ultimately lead t o  the desire 
as an'adjunct to Phase I o f  the water de- for more intensive systems, not only 
veloprnent program. The action of mollus- on the range, but the support infra- 
cicides in a confined .environment such as structure. Whether or not the  pro- 
steel 'and concrete water tanks, may bear vision of water on the range will 
l i t t l e  resemblence to actions i n  open increase or decrease t h e  wet/dry 

'environments. Additionally, the results season migration i s  unclear. Ul timatel; 
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if  projections are correct, there will A small focci of resistance started 
b2 1:1~re animals per u n i t  area. Ul- near Fresno County, California per- 
tinlately there will a1 so be more rain- . haps 2% decades ago. This area spread 
fed and irrigated crop land in the gradually a t  f i r s t  then spread 
inter-riverine areas - the traditional rapidly. Today the mosquito of 
areas for  livestock during the intense California's Central Valley i s  
dry  seasons encountered two y e ~ r s  i n  virtually resis tant  t o  a l l  forms 
five. I t  i s  planned that increased o f  available materials. 
offtake of animals will s tabi l ize  the 
s i  tuation and yield economic benefits. Soma1 i a agriculture wi 11 probably 
Nonetheless, no con~prehensive feasi- never approach the intensity of 
b i l i ty  study has been undertaken i n  that  found in the Central Valley, 
the livestock industry nor i t s  rela- nonethel ess , as the agricultural 
tionship to the rangelands ?rejects. use of materials increases, some 
Increased off-take w i  11 ultimately lead overspray will occur and w i t h  i t  
t o  an increased animal products sub- the increased risk of increasing 
sector, w i t h  accompanying demands on the rate of resistance. 
yet further resources. As mentioned 
above, road construction may influence, Where i rri ga ti on systems tend 
to  some degree, schistosomiasis. to extend the avai labi l i ty  o f  wa- 

t e r  past the normal wet season, 
Until a feasibi l i ty  study i s  under- there % be an accompanying i n -  

taken for  1 ivestock projects, which in- crease In malaria. This statement 
cludes a costfng of such items as f i l -  is qualified because i f  the inf i l -  . 
l i n g  depressions d u r i n g  road construc- tration of standing water does n o t  
tion, conflicts between livestock and exceed 4 to  7 days (the tine nec- 
sett led agriculture, ths cost of as- essary =or adult formation) the 
suring adequate anci a l l ry  infrastruc- danger i s  substantsally reduced. 
ture and support for  the increased out- Other mosqui tos , however, can 
put, as well as other externali t ies,  the reproduce i n  moist so i l ,  These 
ecorlomic returns f o r  various inputs are vectors sf other diseases. 
can not be accurately determined. 

Although discussed below, provision 
o f  domestic water i n  rainfed areas may 
lead to  substantial population shif ts  
and intensified production techniques, 
MOH presently uses DO? t o  control mos- 
q u i t o ~ ,  and according t o  ministery of- 4 ' 

f i c i a l s ,  with good results - apparent ly ,  
there is l i t t l e  evidence of a building 
resistance. Nonetheless, as  agricul- 
tural production intensifies,  other 
materials will be used i n  the immediate 
area. The overspray from the agricul- 
tural sector will accelerate the bui ldup I 

o f  resistance ts a degree dependent 
span the mcsquito population and use. 

Perhaps the most g l a r i n g  example sf 
overspray and mosquito resistance is  
found  i n  Cal i fornia'a Central Valley. 
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The disease of trypanosomi asis affects  Unlike screw worm fly,  the tsetse  . 
the heal t h  of both man and I ivestoc k. does not ovaposit i n  the host. I t  
Currently i ts  principal vector, the tse  i s  this  factor which provides the 
t s e  f ly  (Glossina sp.), exists i n  b o t h  key t o  possible eradication. 
river bas-siderable effor t  i s  
being expended i n  the design of methods From the environmental pers- 
and  programs to eventually eradicate jxctive, the extent o f  pesticides 
the f ly ,  hence the disease. used and their  types i n  the prox- 

imity of the rivers remains an 
First ,  the term "eradication" unknown. Cons iderati on must be 

must be understood, and with i t  the accorded to the transport systems 
complexities of achievement. bad-  of the rivers. I n  addition, land 
ication, technically means total el im-  use plans for the areas must be 
ination s f  the species frow the area. developed t o  assure proper use and 
This is  a most diff icul t  task, e.g., avoid degradation similar t o  the 
eradication of the screw worm from surrounding areas. 
Texas, 

An analysis of the disease 
Early indications of the screw and survey program i s  found i n  

w o n  program were promising. Recent the Appendix C. 
evaluations, however, indicate a re- 
surgance. This resurgance i s  i n  part 
due t o  the proximi ty to  I-lexico where 
controls are lax and the ease of re- 
contamination. - 

Nonetheless, i t  is contemplated 
that  eradication w i l l  be successful 
because of the isolated areas, The 
program envisions the use of s t e r i l e  
male releases, selective use of farm 
chemicals, and some habitat modifica-. 
tion. To conduct such' a program will 
requi re a thorough analysis o f  the 
existing b io ta  and will require the 
establishment of a monitoring system. 

Since the tsetse i s  not the only 
vector of the disease complete erad- 
ication of the disease may not  be 
possible. The Tabanid sp.  can trans- 
f e r  the diseas-nically by bit-  
ting an infected host, then a dis- 
ease free host. The incidence of 
t h i s  type of transmision i s  not 
t h o u g h t  to be frequent. Nonetheless, 
w i t h  frequent movement of animals, 
reinfection can occur and these 
animals can b r i n g  the disease to 
the area. 
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MARINE ENVIRONMENT 

" Wind, Water, Cur ren t s ,  F i sh  and F i s h e r i e s  Horn (see F igure  70). Th i s  d i v e r -  
gence c r e a t e s  a void which i s  f i l -  
led by wate r  t h a t  moves i n  from 

There a r e  f o u r  main seasons  i n  Somalia. below - i.e. an upwell ing. '  Waters 
The  two mnsoon winds and t h e  two l u l l  s be- a r e  a f f e c t e d  t o  a depth  o f  100 t o  . 

tween. 200 meters  and a r e  brought  t o  the 
su r face .  These upwell ings a r e  

The monsoons a r e  c r e a t e d  by high and - e a s i l y  i d e n t i f i e d  and t r acked  
low pressure  a r e a s  r e s u l t i n g  from un- through thermal s e n s i t i v e  s a t e l l i t e  
equal  heat ing  and coo l ing  o f f  of l a r g e  photographs as t h e  wa te r  from t h i s  
a r e a s .  Water has a h igh h e a t  c a p a c i t y ,  depth i s  cons ide rab ly  cooler than  
i.e. r e q u i r e s  a c o n s i d e r a b l e  amount o f  t h e  surrounding wz te r  mass. I n  
h e a t  t o  i n c r e a s e  i t s  tempera ture .  Land a d d i t i o n  t o  t h e  d ivergence ,  the wind 
has  a low hea t  c a p a c i t y  such t h a t  t h e  being para1 lel  t o  t h e  shore, pro- 
same amount o f  i n s o l a t i o n  w i l l  b r i n g  . duces an Ekman s p i r a l  which pushes 
about  a g r e a t e r  i n c r e a s e  i n  the tempera- wa te r  away from t h e  shore .  Thus 
t u r e  o f  t h e  land than  an e q u i v a l e n t  a r e a  t h j  s r e s u l t i n g  shore1 i n e  wa te r  
o f  ocean. Conversely, the same amount d e f i . c i t  w i l l .  a l s o  be met by an 
of  h e a t  l o s s  w i l l  r e s u l t  i n  a much grea-  upwell ing  . The upadel 1 i ng b r i  ngs 
te r  drop i n  tempera ture  on land than  n u t r i e n t s  which a t t r a c t  p l a n t o n i c  
over  t h e  ocean, Hence, t h e  land becomes ~ r g a n i s r n s ,  hence h igher  t r o p h i c  
hotter i n  sunmer and cooler i n  w i n t e r .  l e v e l s  u n t i l  f i s h  a r e  a t t r a c t e d .  
S ince  warmer a r e a s  t end  t o  become a r e a s  Th i s  f a c t o r  i s  demonstrated by 

- o f  ascending a i r  and t h e r e f o r e  of low Figure  70,  and 71, showing h igher  
p ressu re ,  acJd  c o o l e r  arei ls  tend t o  be- concen t ra t ions  of  Disolved 0 , 
come a r e a s  o f  descending a i r  and o f  h igh Phosphate phosphorous, ~i t r a f e /  
p r e s s u r e ,  t h e  land w i l l  develop high n i t rogen ,  and s i l i c a t e  s i l i c o n  
p r e s s u r e  a r e a s  i n  w i n t e r  and low p r e s s u r e  dur ing  t h e  May-October phase o f  
i n  summer. t h e  year .  This  phase c o r r e l a t e s  

we1 1 wi th  t h e  southwest  monsoon 
The southwest monsoon i s  c r e a t e d  by which g e n e r a l l y  l a s t s  from June 

heated  a i r  r i s i n g  o v e r  the Aria  sub- through September. Turning again  
c o n t i n e n t  i n  t h e  s u m e r  ( s e e  F igure  g ) t o  Figures  70  and 71, i t  
w h i c h  causes  an in f low of  a i r .  T h i s  i n -  w i l l  be noted  t h a t  dur ing  t h e  per iod  
f low in. t u r n  d r i v e s  t h e  s u r f a c e  c u r r e n t s  o f  t h o  n o r t h e a s t  monsoon, December 
as noted i n  Figure  69 . The n o r t h e a s t  through March, t h e  h igher  concen- 
monsoon i s  c r e a t e d  from t h e  w i n t e r  pa t -  t r a t i o n  o f  n u t r i e n t s  have d i s -  
t e r n  where the cool ing '  land mass c r e a t e s  appeared. T r a n s p o r t  ~f w a t e r  i n  
a high p ressure  a r e a c i n . n o + t h e r n  Asia 2nd t h e  Equi t o r i a l  Countm Cur ren t  
causes  an o u t f l a g  o f  a i r  t h a t  d r i v e s  t h e  (Figure  7 3 )  - i s  thought  t o  amount 
s u r f a c e  c u r r e n t s  t o  t h e  southwest  ( s e e  t o  approximately 40 m i l l i o n  t o n s  
F igure  69a, p, 120) of  wa te r  p e r  second. The c u r r e n t  

s p l i t s  around Madigascar, t h e  
Because of t h e s e  wind s h i f t s  and the southern  p o r t i o n ,  e v e n t u a l l y  round- 

wind s h e a r  a g a i n s t  t h e  s u r f a c e  of t h e  ing the sou the rn  p o r t i o n  o f  t h e  
ocean, t h e  c u r r e n t s  of t h e  Ind ian  Ocean c o n t i n e n t  t o  become t h e  Benguela . 
s h i f t  i n  summer and win te r .  Current ,  t r a n s p o r t i n g  16 m i l l i o n  

t o n s  per  second. T h e  nor the rn  
T h e  Soma1 i c u r r e n t  ( s e e  F igure  69 ) por t ion  fo l lows  t h e  e a s t  c o a s t  

dur ing  t h e  summer southwest  monsoon f lows northward t o  become the Somali 
up c o a s t  and d ive rges  n e a r  t h e  t i p  o f  t h e  Current .  As the wa te r  nea r s  t h e  
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t i p  o f  +tie Horn, brbdpa=.the upwell - who es t imated  t h e  c a t c h  t o  be 
i n g , f k f l  h i .ghlypfpl ine  water  from the,> 10,000-14,000 t c n s  a yea r .  While 
~ e d : ~ e a  pours oat through the Gulf o f  ( C e a r l i e r  e s t i m a t e s  may have e r r e d  
Aden and spreads  i n t o  t h e  Indian  Ocead ' s l i g h t l y  on the hiqh s i d e ,  c u r r e n t  
a t  a depth r;f 800 meters. '- .- a v a i l a b l e  d a t a  i n d i c a t e s  t h a t  t h e r e  

. .. has been an a p p r e c i a b l e  fa1  1 i n  
I n  t h e  winter wi th  t h e  n o r t h e a s t  product ion .  A number of reasons  

monsoon, t h e  wind and s u r f a c e  c u r r e n t s  may have c o n t r i b u t e d  t o  t h i s  dec- 
a r e  r eve r sed  - t h e  Ekman s p i r a l  i n  t h i s  l i n e ,  such a s  a f a i l u r e  t o  main- 
i n s t a n c e  p i l e s  up wa te r  along t h e  c o a s t  t a i n  equipment or r e p l a c e  gea r .  
which must s i n k  through f o r c e  o f  g r a v i t y .  Problems a s s o c i a t e d  w i t h  t h e  t r a n -  
Th i s  s i n k i n g  may cancel  o u t  the upwel- s i t i o n  from free marketing t o  a 
l i n g .  These occurrences  acccun t  f o r  t h e  . system based on co-opera t ives  
seasona l  i t y  of  f i s hi ng exper i  enced by have a l s o  inf luenced i n c e n t i v e s .  
s h o r e  fishermen. Fishing,  by t r a d i t i o n -  . . 
a1 b o a t s  i n  t h e  Gulf o f  Aden is l i m i t e d  Data on s p e c i e s  c m p o s i  ti on i s  
t o   bout 140 days a y e a r  a s  t h e  south-  n o t  good. The survey worb of t h e  
west monsoon has a p a r t i c u l a r l y  d i s -  Russian resea rch  vesse l  Zheleznyakov 
r u p t i v e  effect and f i s h i n g  i s  f r e q u e n t l y  g i v e s  an i n d i c a t i o n  o f  t h e  s p e c i e s  
prevented  by t h e  nor th  e a s t  monsoon . found o f f  t h e ' n o r t h  c o a s t .  The 
( s e e  F igures  1, and 2 ). Along the es t ima ted  composition of t h e  
e a s t e r n  c o a s t ,  no r th  of Eil, t h e  f i s h i n g  n o r t h  c o a s t  c a t c h  i n  1974-75 was: 
season extends from September through tuna - A p r i l .  Fishing is  p a r t l y  c u r t a i l e d  by 45% 

sha rk  - the o n s e t  o f  the n o r t h e a s t  monsoon. 1-5 X 

There  a r e  about 140 f i s h i n g  days a y e a r  p e l a g i c  f i s h  - 20% 

f o r  t r a d i t i o n a l  boats.  From E i  1 t o  - 
(mainly mackerel w i  t h  sorne s a r d i n e )  

Brava the season i s  about  160 days  a ' o t h e r  f i s h  - . 20% 
y e a r  as t h e  s u r f a c e  winds of  t h e  monsoon . ( p a r t i c u l a r l y  s a i l f i s h ,  marl i n ,  
is less d i s rup t ive .  S i m i l a r l y ,  from g r u n t s ,  and snappers)  
Brava sou th  t o  t h e  border ,  t h e r e  are 
abou t  180 f i s h i n g  days a year .  Pro- The tuna  c a t c h  i n  t h e  e a s t  p a r t  
d u c t i o n  f i g u r e s  and c a t c h  d a t a  v a r y  of t h e  Gul f of Aden. may rise t o  
from p o i n t  t o  .point,  by s p e c i e s ,  and 90% of  t h e  t o t a l  ca tch .  . 
o f t e n  l a c k  coordinates .  Whi le  r e a -  
sonab ly  good d a t a  a r e  thought  t o  e x i s t ,  On t h e  east  c o a s t ,  howtver, t h e  
t h e y  a r e  not  compiled i n  a u s e f u l  way. c a t c h  o f  shark  predomtnated, ac- 
Much informat ion  was gathered  by Rus- count ing  f o r  70% sf product ion .  
s i a n  t r awle r s ;  and wi th  t h e  withdrawal of Other prominent s p e c i e s  were tuna ,  
Russia ; are no longer  avai  l a b l e .  mackerel,  j acks ,  ki  ngf i  s h  and a 

. I v a r i e t y  of bottom f i s h .  
Data are a v a i l a b l e  fo r  1974-75 i n  a 

compiled form. These d a t a  relate t o  . O f  t o t a l  Somalia pr,oduciion i n  
north c o a s t a l  r e g i o n s  and e a s t  c o a s t a l  1974-75 i t  is  es t ima ted  t h a t  s h a r k  
reg ions .  accounted f o r  over  40% o f  t h e  c a t c h  

and tuna f o r  25%. The i n c r e a s e  i n  
 he c a t c h  from th'g nor th  c o a s t  is tuna '  undoubtedly r e f  1 ~ c t s  the bui 1 d 

e s t i m a t e d  t o  be about  4,400 t o n s  and up o f  an i n d u s t r i a l  f i s h e r y  a t  t h a t  
frm t h e  e a s t  c o a s t  is es t ima ted  t o  time. These d a t a  a l s o  t a k e  i n t o  
be abou t  3,500 tons.  Th i s  e s t ima ted  account  some d e c l i n e  i n  t h e  t r a d i -  
?yoduct is appreciably  lower t h a n  t h a t  t i o n a l  markets  f o r  sun d r i e d  f i s h  
quoted i n  studies by Koal i n  1969-70 products  and d i f f icu l t ies  ?h mar- 

ke t?  ng . 
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: I ,  1574-75 there were about 6,000 active for salt-dried f ish.  The domestic 
fishermen of wh,om about 1,000 were part marketing i s  traditional 1y poor 
time, and about 1,500 fishing boats i n  because of ample meat supplies, 
use. and a.lsck of adequate transport 

Table 1 and refrigeration. 

Ftshing 'Boats by Area Tkerc are  over 20 fishing set-  
tlements along the Somalia coast 

(Fig .72,p, 126)Three of these cen- 
Area - Moeori sed Non-Motorised te rs ,  Berbera on the north coast 

Huri s Bedens Jahasa - -- -- Hcgadiscio in the center and 
East Coast Chisimaio i n  the south, are deep 
sou thet-n Border 6 5 water parts which fishing ves- 
Chi sinlaio f 3 75 sels  of more than 503. cculd en- 
Brava 28 295 18 ter.  None of these ports have 

20 P 8 Mogadiscio f a c i l i t i e s  for handling fish. 
Obbi 

31 80 Seberal centers, including Eil-Guardafui Las Koreh, Alula, the old p o r t  
North Coast a t  6erberz, Bcsaso, Kerca, and . 
A l u l  a-Bosaso 130 780 Brava have j e t t i e s  which are 
Eerbera-Zeila - 13 - 65 - - adequate -for berthing small motor- 

ized vessels. Except a t  Las 
Totals 154 1226 98 6 5 Koreh, and A l u l a ,  these je t t ies  

are not used by f i  shemen. There 
i s  8 preference t o  use beaches 

The annual produ;tion by the art isinal sec- t o  haul' up boats. Factors i n -  
tor was estimated a t  about 8,000 tons, volved are  that  beaches are more 
plus an additional 3,000 tons c ~ u g h t  by conveniently situated near their- 
trawlers owned by Soma1 f ish. O f  the ar- honies, the f i s h i n g  grounds or 
t is inal  production it was estimated that t h e  sell ing and f i sh  drying points, 
1,300 tons of a variety of species were 
so ld  fresh i n  Somalia; 1,700 tons of tuna The recent resettlement camps 
canned and exported; 400 tons o f  tuna included fishing v i  11 ages. From 
and mackerel were canned and sold i n  inspection, i t  i s  evident t h a t  
Somalia; 4,000 tons, mainly shark, were more planning i s  needed for any 
prccesscd into' s a l t  dried, s a l t  smoked f u t u r e  settlement. Some o f  the 
and dried forms for export; the remain- constraints i n  e x i s t i n g  villages 
der i s -  estimated as waste, are: 1) processing fac i l i t i e s  are 

often g rea t  distances from 1 and ing  
In the l a s t  three years most of the areas; 2) moorins f ac i l i t i e s  are 

canneries have been closed for a var- non-existant; 3) there i s  a lack 
iety of factors. Among the primary o f  water f o r  processing; 4 )  only 
factors are lack cf maintenance, h igh  dried or salted products are pos- 
cost of operation, and without Soviet s ible  es there i s  no rcfrigera- 
trawlers, a lack of sufficient supplies. tion or rapid transportation; 5) 

. cooperative se t  prices do not en- 
Soma1 fish produces almost exclu- courage aggressive or progresszve 

sivc:y for export, Production has .entrepreneurs ) ; 6).  there i s 
fallen due to problems i n  the new a lack of maintecance ~f eq~:i:- 
co-operative organizations and t o  m e n t  ( n o t  only Russian equipment 
the  collapse o f  tradit ional markets i s  r u n  down, Ecglish, Geman, 
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IRRIGATION 

SHESELL I not be i n  to ta l  i r r iga t ion .  

The need f o r  a more thorough 
I r r iga t ion  projects existing and review is  warranted. I f  the a- 

proposed on the Shebell i , as  indicated bove assumptions a re  correct, ,  
by Hunting Technical Services Inter-  there may be insuf f ic ien t  flow 
ri veri ne Agri cul tural  Study, 1977, see t o  assure success of projects on 

, Table 3 , a re  used t o  calculate  water the lower reaches of the Sh~ebelli.  
use to t a l s .  Water use data f o r  irri- The need t o  increase i r r iga t ion  
yation a r e  derived from severa sources 3 efficiency w i l l  be f i r s t  seen i n  
and a r e  estimated t o  be 2750 M /ha/sea- capturing water l o s t  i n  the form 
son (an average of 2.2 acre f e e t  per of overbank spi 1 lage and 'flood 
cropjper season - there a r e  3 seasons) flow. Reference t o  Table 5 
see Table 4 . Actual use would vary will  show tha t  there a r e  signi- 
according to  season and dry versus wet f i can t  water losses i n  c r i t i c a l  
year .  - Average consumption i n  the  months between Belet Uen and Balad. 
f i rs t  growing season (April t o  Ju ly)  I f  these losses were reduced, more 
represents about 21% o f  t h e  t o t a l  demand. water could be kept i n  the  r ive r  
The second growing season (August t o  channel and used fo r  i r r iga t ion  
December) requires about 69% pf the of land downstreams. A stvdy of 
to t a l  demand, and the third season the aer ia l  photographs- and ob- 
(January to  March) i s  limited and t h u s  servations made on f l i g h t s  along 
the remaiging 10%. The yearly average the ehannel between Belet Uen and 
of 2750 M (2.2 acre f e e t ) ,  var ies  Bulo B u r t i  indicated t h a t  sp i l lage  
from the average demand as fo l  lo~(rs: ' was not localized, and henc, con- 
The  f i r s t  growing season average de- t ro l  works would probably not be 
mand i s  2250 ~3 o r  1.8 acre f ee t .  The pract ical ,  a1 though the possi bi  1 i t y  
second growing season demand averages should be studied fur ther .  
3625 M~ o r  2.9 acre feet .  The t h i r d  
season requires about 4500 ~3 o r  3.6 In the  section between Belet Uen 
acre f e e t ,  but substant ial ly  fewer and Bulo Burti there a r e  water 
hectares a r e  under crop. losses i n  mo'st months. These a r e  . - 

highest when the r i v e r  stage is 
The to t a l  area of projected and pre- high and overbank sp i l lage  takes 

sent  projects which could potent ial ly  place. The s.:,all gains, which 
be subjected t o  i r r iga t ion  on the  more than o f f se t  evaporation losses 
Shebelli amounts t o  approximately i n  January, can be a t t r ibuted  only 
356,586 ha. Assuming t h i s  t o  be the to' an inflow of groundwater, pro- 
case, and fur ther  assuming water needs bably from wadi beds and bank s tor -  
of 2750 ~J lha j season ,  as an average, age; whereas the higher but s t i l l  
overall  demand would represent about small-gains . in  March are the r e su l t  
431 m i l  1 ion ~3 per season, o r  approxi- of surface run-off. 
mately 1.3 bi  11 ion ~3 per year. 

From Bulo Burti t o  Mahaddei Uen 
Average annual inflow a t  Belet Uen losses occur throughout the year 

amounts t o  about 1.70 b i l l i on  ~ 3 .  Thus . except i n  June, mainly onto the 
i f  the above calculations a re  reason- l e f t  bank within a s t r e t ch  o f  about 
ably accurate, about 76% of the r i v e r ' s  20 kilometers in  the v ic in i ty  of 
water may t o  t o  i r r igat ion.  This f igure  Gialalassi .  The increase i n  flow 
may be reduced by some portion o f  the d u r i n g  June i s  probably the result  
80,000.ha o f  integrated development of a return t o  t h e  river of some 
Sezween A f ~ o i  and Audegl e ,  whicn may of the overbank sp i l lzge  t h a t  
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occurred  i n  t h e  previous  month. The  From Afgoi t o  Audegl e t h e  flows 
channel losses  from January  t o  A p r i l  show t h a t  there is normally a 
appear  t o  be o f f s e t  s l i g h t l y  by sub- s l i g h t  i n c r e a s e  between these  two 

' 

s u r f a c e  inflow, provided no sverbank s t a t i o n s  i n  t h e  per iod  January t o  
s p i l l a g e  t akes  p lace ,  a s  sometimes J u l y ,  excep t  i n  May, when overbank 
happens i n  April .  . s p i l l a g e  occurs .  This  is not  t h e  

r e s u l t  o f  r a i n f a l l  and s u r f a c e  run- 
Between Mahaddei Uen and Balad o f f ,  and must be a s c r i b e d  t o  sub- 

cond i t ions  a r e  d i f f e r e n t ,  Construc- s u r f a c e  flow. No measurements o f  . 
t i o n  of the Johar  p r o j e c t  included , wate r  pass ing  t h e  c o n t r o l  g a t e s  a t  
embankments t o  c o n t r o l  s p i l l a g e  and F a l c h e i r o  have been made, hence 
t h a t  these embankments a t e  now in-  the n a t u r a l  losses and the water 
e f f e c t i v e  because o f  improper main- used by c o n t r o l  l e d  and inundat ion  
tenance,  The l o s s e s  i n  t h i s  s t r e t c h  i r r i g a t i o n  downstream of Audegle a r e  
a r e  h igh and occur every month, t h e  n o t  known. Water w i l l  pass i n t o  
h i g h e s t  occuring i n  May and from - t h e  swamps below Fa1 chei r o  when 
August t o  November, when t h e  river- t h e  s t a g e  is  high and wheh irri- 
s t a g e  is  high and overbank s p i l l a g e  g a t i o n  requirements a r e  only a 
t akes  place.  The s p i l l a g e  i s  aggra- . f r a c t i o n  of t h e  flow. In  t h e  per- 
va ted  by a weir a t  J o h a r  which was i s d  3anuary t o  e a r l y  Apri l  and i n  
cons t ruc ted  t o  r a i s e  t h e  water  l e v e l  June  and 3 u l y ,  very  1 i t t l e  water ,  
and a l low water  t o  flow by g r a v i t y  if  any, w i l l  pass,  
to a sugar  p l a n t a t i o n .  Embankments 
t h a t  w2re cons t ruc ted  upstream from Although some of t h i s  water i s  
the weir a r e  damaged through lack use fu l  for  inundat ion  i r r i g a t i o n  
of maintenance and are  now t o t a l l y  and f o r a g e  p roduc t ion ,  most o f  i t  
i n e f f e c t i v e .  S p i l l a g e  i s  p r inc i -  is lost through evapora t ion  and in-  
p a l l y  i n  an a r e a  j u s t  n o r t h  of t h e  f i 1 t r a t i o n  i n t o  the c o a s t a l  dunes. 
Johar dam and aga in  mos t ly  on to  t h e  I f  much of t h i s  wa te r  could be d i -  
l e f t  bank i n t o  a l a r g e  depress ion v e r t e d  t o  t h e  r i g h t  bank o f  t h e  
be5ween t h e  lef t  bank o f  t h e  r i v e r  r i v e r  t o  f l o o d  the broad p l a i n  
and t h e  dunes, sou th  and west of Mahaddei Uen, 

much g r e a t e r  product i  v i  ty caul  d 
South of  Johar  w a t e r  i s  again lost be expected.  

due t o  overbank s p i l l a g e ,  Prelimin- 
a r y  i n v e s t i g a t i o n  i n d i c a t e s  t h a t  t h i s  A more d e t a i l e d  a n a l y s i s  is 
l o s s  t akes  p lace  a long a s t r e t c h  o f  found i n  t h e  1967 FA0 r e p o r t  en- 
up t o  30 k'lometers o f  t h e  r i v e r  bank. t i t l e d  Agri cu1 t u r a l  and Water Sur- 
I t  is un l ike ly  t h a t  such a l eng th  of veys, 'Somalias Val. I, 
embankment could be  j u s t i f i e d ,  but  a 
d e t a i l e d  i n v e s t i g a t i o n  may show t h a t ,  Some overbank s p i l l a g e ,  as noted 
dur ing t h e  c r i t i c a l  December per iod ,  above, p rov ides  f o r a g e  f o r  nomad 
losses a r e  confined t o  a much s h o r t e r  l ives tock .  To the e x t e n t  t h a t  t h e  
s t r e t c h ,  the embankment o f  which might s p i l l a g e  i s  u t i l i z e d  by i r r i g a t e d  
be e n t i r e l y  f e a s i b l e .  a g r i c u l t u r e ,  t h e r e  w i l l  be some re- 

duc t ion  i n  a v a i l a b l e  forage.  Fur- 
I he channel from Balad t o  Afgoi i s  t h e r  a n a l y s i s  i s  needed. 

unique i n  t h a t  i t  i s  capab le  of car ry-  
ing ,  without  overbank s p i l l a g e ,  a l l  Data on phreatophyte  water usage 
t h e  w a t e r  t h a t  e n t e r s  a t  Balad, Con- from Arizona,  i n d i c a t e s  t h a t  3 a c r e  
sequently, the  l o s s e s  are r e l a t i v e l y  f e e t  a r e  consumed~annual ly  by t h i s  
low, type o f  vegetat ion.  T h i s  amounts t o  

(Text cont inues  on p. 135) 
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PROPOSED AND EXISTING IRRIGATION PROJECTS 
SHEBELLI AND JUBA RIVERS 

Approximate 
Project Area in Hectares 

1 Livestock Fattening Scheme-Belet Uen (Tate and ~ ~ l e )  Unknown 
2 Belet Uen Crash Programme Farm 800 
3 Elo Geibo Onstream Storage ( re f .  HTS/MMP 1969) 21,300 
4 Duduble Flood Re1 ie f  Channel (ref.  MMP 1975) 
5 Duduble Offstream Storage Reservoir ( re f .  MMP 1977) 4,000 
5 Experimental Rice Farm, Johar (Agric.  Research Inst.)  100 
7 Experimental Sugar Farm, Bueri, Johar 100 
8 Johar Sugar Estate  net potential  8,300 
9 Reclamation and Drainage Study, Johar Sugar Estate 

(ref .  14MP/HTSs 1975) 
10 Johar Crash Programne Fanr! 230 . 
I1 Johar Offstream Storage Reservsi r ( ref .  HTS/MMP, 1969 and 

MMP 1973) 11,000 
12 FA0 Livestock Fattening Project (near Balad) 14,500 
13 Balad Control led I r r iga t ion  Project (ref. HTS/MMP 1969) 1,000 i n  1977 

10,000 proposed 
14 Balad Irr igated Feedlot (MLFR) . 4 00 
15 Warmahan Fodder Farm MLFR/Mogadi shu Municipal Abth.) 3,800 
16 Agricultural Research Ins t i  tue 
16A Afgoi 400 
168 - Bonka, Baidoa Unknown 
16C Alessandra, Gel i b Unknown 
160 Ionte Unknown 
17 ITOP Tomato Farm, Afgoi Unknown 
18 21st October Farn! Dairy ( r e f .  HTS, 1976) 600 . 
19 Mogadishu'Poultry Farm (kilometres 7 and 13) 
20 Afgoi Seed Mu1 ti pl ica t ion  Centre 200 
21 Afgoi-Mordile Control led I r r iga t ion  Project 1,500 in  1977 

(tibaoma, ref .  FAO, 1975) proposed 3600 gross 3,000 net  
22 Afgoi Prison Farm 200 
23 Integrated Development Planning P i lo t  Project 

Afgoi-Audegle (ref. KTS, 1976) 80,000 
24 Genale - Bulo Mereta Rehabilitation Study 70,000 master p l an  

( i n i t i a l  f e a s i b i l i t y  study) 5,000 
25 Gena:e Grapefruit Seed1 ing Mu1 t ip l i ca t ion  Centre (EDF) . 70 
26 Genale P i l o t  Rice Farm (Min. Agric.) 400 
27 Genal e FA0 Rice Scheme . . 5,000 
28 Genale Crash Programme Farm 650 gross 

340 net 
29 Shelambot Crash Programe Fann 1,690 gross 

560 net 
. 30 8ulo Mererta Gr ipef ru i t  Farm (EDF; ref.  CITACO, 1974) 1,845 gross 

1,386 net 
31 Kurtun Waarey Settlement Scheme 

(Settlement Dev, Ag. ; ref. CITACO, 1976) 1,500 i n  1977 
31A Toposurvey Area proposed 
31B Area Proposed in  CITACO, 1976 18,000 net 
32 Shebelli Swamp Wildlife Reserve (ref .  ABEL and KILLE, 1976) 20,000 

--- 
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Froposed and E x i s t i n g  I r r i g a t i o n  Projects (Continued) 

Approximate 
Project Area i n  Hectares 

59 Kal an j  i Banana Farm ( N a t i o n a l  Banana ~oard /~1BSOt~ lA)  250 p i l o t  project  
1,000 proposed 

66 Gelib S t a t e  Farms ( I r r i g a t i o n  District No. 10 13,734 geo. area 
r e f .  TECHNITAL , 1975 SELCHOZPROMEXPORT , 1965) 12,300 gi a s s  

10,300 net 
6 1  . Bender Salama Crash Programme Farm 250 
62 Baardhere - l o n t e  ( I r r i g a t i o n  D i s t r i c t  No. 8 37,900 geo. area 

. r e f .  TECHNITAL, 1975; SELCHQPROMEXPORT, 1965) 37,900 gross  
32,200 ne t  

63 Moganbo I r r i g a t i o n  Pro jec t  (ref. TAHS/FINTEC, 1977)  . 7 ,OOG 
64 Jamaa~ne ( I r r i g a t i o n  D i s t r i c t  No. 9 28,436 geo. area 

r e f .  TECHNITAL, 1975 SELCHOZPROMEXPORT, 1965) 26,818 gross  
20,050 net 

65 Torda I r r i g a t i o n  P ro j ec t  ( r e f .  COCKS, 1977) 2,400 
66  Forest Reserve ( r e f .  ABEL and KILtE, 1976) 140,000 
67 Baidoa C a t t l e  P ro j ec t  ( r e f .  HTS 1976) 4,000. 
68 Bay Region Agri cul tural  Development Project ( r e f .  FA0 , 1977) 

- 

* 
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3750 ~3 per ha. Irr igat ion usage per 3 t he  annual 5.2 bi11ion M f l o w  re- 
season of al 1 existing and proposed corded a t  tugh Ganana for  one sea- 
projects, i.e., 1.6 b i l l ion M3, would son. 
equate to  approximately that  amount 
needed by 420,000 ha. of phreatophytic Water f l ~ w s  sf the Juba both 
vegetation along the Shebelli. The during high and low flow seasonal 
majority of such vegetation would be periods are  greater t h a n  those i n  
found i n  the Shebelli swamp south of the Shebelli , therefore more to ta l  
Senale. This vegetation is uti l ized - . development can be inst i tuted a- 
for  forage to some extent. Loss of long this river.  However, because 
water would t ransla te  i n t o  higher of the relat ively small area of 
competition for  a1 ternate grazing the flood plain and soi l  problems, 
areas. The reader should review Fig- the to ta l  area of irr igable land 
ures 54q 56q and 56dshowing current is approximately eqgal to  that  for  
forage production and stocking densi- which  i r r igat ion water i s  available, 
t i e s  i n  both wet and dry season. I t  . w i t h  the flow unregulated. I f  the 
wi1.1 be noted a f t e r  such comparison flow were t o  be regulated there 
that  the livestock industry i s  heavily would be considerably more water 
dependent upon t h i s  area. available than could be ut i l ized 

on land adjoining t h e  Juba River, 
Again, a more thorough analysis o f  

the overall water usage and diversion Though t h e  Juba River has more 
i s  warranted. than'twice as much water as the 

Shebelli , i t  i s  similar t o  the 
The interr iverine area is, accord- Shebelli i n  the torrential  nature 

ing t o  WHO and MOH, hyperendemic through- of i t s  flow. The flow patterns a r e  
out the year w i t h  malaria. As farm . similar,  w i t h  high flows of short 
chemicals wash from projects i n t o  the duration occurring i n  Apri l  and 
Shebell i s  some w i  11 ultimately be de- May, and high flows of longer dura- 

.posited i n  the Shebelli Swamp which tion oceuring from Augus t  t o  Decem- 
acts  as both a sink t o  t h e  r iver  and ber. Peaks a re  irregular  i n  mag- 
as a breeding ground f o r  the Anopheles nitude and t h e  highest flows may 
mosquito. The concentration of mater- occur i n  either period. The i rre- 
i a l s  within the breeding area w i l l  u l -  gular nature o f  the flow i s  well 
timately create a condition favoring i l lus t ra ted  in Figure 74 . ' 

increased resistance. T h i s  i n  t u r n  
wi 11 require greater concentrations I n  the section from Lugh Ganana 
and amounts o f  insecticide t o  control to  Bardera, the losses in May and 
msqui tos. As agriculture intensi- i n  the period August t;o November 
fies in  th i s  area - both rainfed and coincide with high river flows. 
i rr igated,  the economic importarice of They must be a resu l t  o f  overbank 
a disease f ree  workforce w i  11 increase. spi l lage,  much of which probably 

i n f  i 1 t r a t e s  the ground as bank 
storage t o  re-appear .in the r iver  

JUBA a t  a l a t e r  time. The gains in  dune 
and July and from December t o  March, 

Pursuant t o  the H u n t i n g  Technical i n  the lower flow periods, repre- 
Services report, the area fo r  exist- sent a contribution from ground- 
ing and proposed i r r iga t ion  projects water, some of which will be bank 
sums t o  approximately 's million ha. storage returning to the river,  In 
This  represents approximately 1.4 each period the gains decrease pro- 
bSllion N3 of water or  about 26% of gressively as the bank storage i s  

-. 
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5 d eg le ted  and as the groundwater head The main a r e a  ~f i r r i g a b l e  land 
decreases .  The s h a r p  i n c r e a s e  i n  g a i n s  l ies  downstream of  Fanole, extend- 
i n  Apri l  i s  probably caused by run-off ing  s o u t h  f a r  a d i s t a n c e  of about  
as a result of the Apr i l  r a i n s .  The 105 k i lomete r s  t o  the v i c i n l t y  of 
e f f e ~ t  o f  run-off caused by r a i n s  i n  Ion te ,  approximately 15 ki lometers  
October and November is ov.ershadowed from t h e  mouth of t h e  r i v e r  and 
by t h e  high f l o ~ v s  .and t h e  channel 25 k i l o m e t e ~ s  from Kismayu. It 
losses i n  t h a t  period.  occurs  on both banks of  t h e  y i v e r  

- bu t  preponderant ly  on t h e  l e f t  bank 
. From Bardera t o  Kai t o i  t h e  f low i n  t h e  nor the rn  h a l f  of t h e  a r e a  
p a t t e r n  is more complicated because and wi th  a s l i g h t  preponderance on 
of changes i n  t h e  t e r r a i n  over which t h e  r i g h t  bank i n  t h e  southern hal f .  
t h e  r i v e r  flows. From Bardera t o  
Saco it  flows over 1imestone;and i t  According t o  FAO, the t o t a l  a r e a  
i s  t o  be expected t h a t  t h e  groundwater . of i r r i g a b q e  land appears t o  be 
g a i n s ;  whereas from Saco t o  Dijuma about 165,000 hectares .  Even so ,  
t h e  r i v e r  c rosses  t h e  dr i f t -covered t h e  land i s  no t  a l l  Class I ,  a s  is 
basement and changes would r e f l e c t  the c a s e  w i t h  a l l  land proposed for 
t h e  combined e f f e c t  o f  evapora t ion  devel opment a long t h e  Shebell e. 
t o s s e s  and o f  g a i n s  from l o c a l  run- The l a t e s t  a v a i l a h l  e f i g u r e s ,  pro- 
o f f .  The remaining r e a c h ,  from duced by t h e .  W.S.S.R. team and based - 
Dijuma t o  Ka i to i ,  is over  t h e  f lood on soil s t u d i e s  of  t h i s  p r o j e c t ,  
p l a i n ,  and i t  is t o  be expected t h a t  c l a s s i f y  t h e  land a s  follows: 
l o s s e s  here  a r e  caused by i n f i l t r a t i o n  
and overbank s p i l l a g e .  The changes i n  C l a s s  I - 59,400 hec ta res  
f low shown i n  Tab le  5 ind ica ted  sub- C l a s s  11 - 45,200 hec ta res  
s t a n t i a l  ga ins  i n  t h e  pe r iods  May to  , C l a s s  111 - 42,900 hec ta res  
Jun2 and September t o  !kcember; cor- C l a s s  IV - 17,500 h e c t a r e s  
responding t o  pe r iods  of high r i v e r  
f low and high r a i n f a l l .  They a l s o  The U.S,S.R, team has also exa- 
correspond t o  t h e  main l o s s e s  upstream mined a second major a rea  upstream 
b u t  l a g  behind by about  one month, a t  of D i  juma as a r e s u l t  of the  s o i  1 
l e a s t  i n  the l a t t e r  per iod .  They a r e  surveys  and f i n d i n g s  of t h i s  p r o j e c t ,  
probably caused by a r e -en t ry  o f  f lood  and p re l iminary  es t ima tes  have in-  
wa te r  t h a t  i n f i l t r a t e d  t h e  ground higher  . d i c a t e d  a t o t a l  of  over 100,000 
upstream and by local run-off .  During h e c t a r e s  being s u i t a b l e  for irri- 
pe r iods  of  low f low t h e  only  ga ins  a r e  ga t ion .  
i n  January  and March. Throughout t h e  
rest of t h e  low flow per iod  they are Comparing t h e s e  f i g u r e s  and those  
more than  o f f s e t  by i n f i l t r a t i o n  los- c m p i  l e d  by Hunting (Table ! ) f o r  
ses. proposed p r o j e c t s ,  i n d i c a t e s  t h a t  a 

review is i n  o r d e r  - It is  p o s s i b l e  
From Kaitoi  t~ G?amama, s t e a d y  los- t h a t  v a r i o u s  donor p r o j e c t s  when 

ses r e s u l t i n g  from i n f i l t r a t i o n ,  evapor- s m e d ,  may exceed the water capac i ty  
a t i o n  and use  t a k e  p l a c e  throughout the of t h e  r i v e r  and allow for reasonable 
year .  They i n c r e a s e  s h a r p l y  i n  Octo- outflow. 
b e r  and cont inue  a t  a high l e v e l  i n  ., 
November, when t h e  r i v e r  s t a g e  i s  A h i g h l y  d e t a i l e d  a n a l y s i s  of the  
h i g h e s t  and overbank s p i l l a g e  t a k e s  Juba and i t s  p o t e n t i a l  i f  found in  
place.  Th i s  cond i t ion  probably pre- the Russian r e p o r t  e n t i t l e d  The Giuba 
v a i l s  u n t i l  t h e  ocean i s  reached. R i v e r  Scheme, 1965. 

--- 
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Since the Juba, unl ike the Shebell i  major upwell ing w i th in  the e f f e c t  
a ~ ~ p t i e s  i n t o  the Indian Ocean, i t  i s  of the Somali Current i s  noted 
expected tha t  toxicants and nu t r ien ts  from the same Figures, and occurs 
from pro jects  w i l l  a lso be transported o f f  the Arabian peninsula. Both 
i n  run-off .  The extent of contamina- these points represent the be t te r  
t i  on ui 1 1 depend on how we1 1 i r r iga -  f i sh ing  areas o f  t h i s  por t ion  of 
t i o n  i s  managed and the use o f  farm the Ind ian Ocean. 
chemicals. 

When the  Somali Current i s  af- 
Peak run-of f  i s  expected t o  occur i n  fected by the northeast monsoon 

:lay, August-September, and from mid dur ing November through Apri  1 , the 
Qctnher through ea r l y  December. (Fig.74 northern p a r t  o f  the Indian Ocean 
page 139,-- hydrographs for the Juba.) experiences a complete reversal of 
Mater ia ls  from the f i r s t  cropping sea- currents. Figure 69 i l l u s t r a t e s  
son (Apri  1 -July) would be expected t o  t h i s  reversal  and indicates t h a t  
be found i n  run-off occurring i n  May. a west t o  east equ i to r i a l  counter 
I t i s  expected t h a t  the f i r s t  season current  i s  developed. The e f f e c t  
represents about 30 percent o f  the to- o f  t h i s  counter current can be in- 
t a l  e f f o r t  o f  the combined three crop- terps lated t o  some degree from Figs. 
p i  ng seasons. 77c,77dSp. 134 -- showing surface 

temperatures o f  the Indian Ocean 
Waters from the Juba entering the f o r  November and December. It w i l l  

Ind ian Ocean i n  May are expected t o  be be not iced from Figure69 t h a t  the 
inf luenced by the Somali Current, which northward moving Somali Current 
a t  t h i s  time of year w i l l  be moving and the southward driven monsoon 
nor th  east along the coast (see Figure surface currents converge near the 
69 ). I n  June the force o f  the south- mouth o f  the Juba. 
west monsoon would give impetus t o  the 
current 's  veloci ty.  Some in te rpo la t ion  .The second cropping season 
from temperature gradients o f  the sur- (August through December) c s i  ncides 
face waters may provide an idea o f  w i t h  both the high outf low (Figure 
spread and ve loc i t y  during t h i s  period. 74) and the development o f  the  west 
From Figures 76, showing May surface t o  east equ i to r i a l  counter current, - 

temperature, one notes tha t  270C iso- This counter current in tersects  
l i n e  s t r i k e s  the shore near the Juba's some f i s h i n g  grounds as indicated 
mouth. By June t h i s  l i n e  has reached by Figure 78, p.142. 
the t i p  of the Horn (figure763). By 
July,  . the midpoint o f  the so~~thwest  
monsoon, the 270C i s o l i n e  has reached 
the mouth of the Gulf  o f  Oman. 

The reader's a t ten t ion  i s  now d i rected 
t o  Figures 70a, 70c, 71a, and 71c showing 
the n u t r i e n t  l eve l s  f o r  the period may 
t o  October, These higher leve ls  re-  
present the upwell ing from the com- 
bined effects of the diverging current . . 
a t  t h i s  po in t  and the act ion o f  the 
Eckman spfra l .  These higher nu t r i en t  
l eve l s  w i l l  a t t r a c t  and al low t rophic  
'level succession t o  occur, The other .-. . 
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