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CHAPTER 1. INTRODUCTION

1 = 1. Scopc and objectives of the report

The managenment of a Game Rescrve, as comparcd to a National
Park, is made espccially difficult by the legal requirement of a Gamu
Rescrve to take account of human intcrests in thc arca. Under these
circumstances it is cssential that decisions within the Rescrve are madc
in the context of human land-usc problems in the broader arca ontsidc its
boundarics. An ccolagical perspective is thus rcquircd which cncompasses
the physical structure of the cnvironment, its vegetation, fauna, human
land-use, and the dynamic interactions of all thesce This rcport is an
attempt to providc .such a synthesis for the Tana Rivcer Gamc Rescrve in a
form suitable for non-scicntist administrators of the Reserve. Its
specific objectives arci-

1. To describe the ecology of the Rescrve and its surroundings.
This is divided into the cnvironmental background, the
vegetation and the fauna - chapters 2,3.and 4, respectivelye
Whilc for the most part thesc chapters are purcly descriptive
some practical implications of the information arc mcntioncd
in passing.

2 To asscss currcnt land-usc and its fmpact on the vegatation
and fauna of thc arcae This is trcatcd in chaptcr 5. from
the standpoint of anticipated wanagercnt problcms.

3. On thc basis of the above to malkc proposals for dcvclopment
{n the Rescrve and, where rclevant, in the surrounding arca

. (chapter 6.).

The methods uscd to provide the informationm arc not described in
dotail cxccpt for topics which should be monitorcd as part of the routinc
management of the Rescrve. Roforcnecs, however, arc made to rclevant
published work and some of the topics covercd will be claboratcd in greater

dotail in thescs in preparation by the author and others (sce scction 6 = 5).

{1 « 2. Rationalc for thc Roservee.

The Tana River Gaﬁc R.scrve occupics 171 km.z astride thc lower
Tana river in Fastern Konya at approximately 1°551 South and £0°5t Bast (scc
map 1.). Thc primary purposc of the Resarve is to conscrve the best
remaining patches of riverinc forcst on the lowcyr Tana. These arc the

only truc rcprescntatives of this habitat typc in East Africa and have been
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rccommended for inclusion in UuNeEeSeCeOsts Man and the Biosphei. Fudrrawme
for the Conscrvation of represcntative and unique ccosystems.
The forests arc also the home of a numbcer of rarxc animals, including

the Tana river varicties of Rod Colobus, Colobus badius rufomitratus, and

Crested Mangabey, Ccrcocebus paleritus galerituse These varictics are listed
{n the I.U.C.Ns Rcd Data Sheets (Siron 1965)as "rarc" and "critically

endangercd", respectivelys The total geographical range of thcsc animals
on the Tana is about 'O lmi. bectween the villages of Wenje and Garsene.  An
attcmpt to cffcctively conscrve the wholc of thuir remaining range was fclt
to be impractical. Hence cfforts have boen concentrated on a small arca of
the best remaining forests subjcct to loast prossurc from human land-usce
The Rascrvz is estimatcd to contain about 55% of the rcmaining populations
of both the Red Colobus and Mangaboy monkcySse

Only 39% of thc Reserve lics wi~hin the river flood plain, the
remainder being dry plains countrye  Tho ccology: of this. region éiffers
fyom that of the flood plain in ncarly every respuct making for a funda-
mental division of habitats. touwist attractions and managcinent problonis.
During thc dry scasons high densitics of many ungulates, and wost notably
Elcphants and cattlc arc found in the flood plain and adjacont dry plains
arca within reach of the river,  The conscrvation of a scmplc of this
habitat and its indigcnous fauna vwas a s:condary rcason for the c¢stablishient

of the Rcescrve.

1 - 3. Lepal status and boundarics

The Tana River Game Rescrve was cazatted in January, 197" as a County
Council Gamc Rascrve administcred on behalf of the County Council by the
Gam: Department of th: Ministry of Tourisr. and Wildlifc under the Wild
Animals Protuction Act (1962), Scetion 3(2). Proviously thc land had bcen
partly County Council Trust Land and largely Statc Land.  The first vardcn
Mr. J. l%unga, ras postcd to the Rescrve in November, 1975.

The Ruscrve lics within the adninistrative locations of Guano and Hdcra
{n th. Tana River District of Coast Provinci. It straddlcs the river so that
9% of its arca is on the Viest (Right) baax and the remainder on the Rast (Left)
ben': (Sce Map 2.)e The bcst‘availablc survey of Kenya map of the arca is
Sheet 1°0 (tnazini) in scries Y23 at a scale of 1:100 000.  lowcver many
villagcs arc wuisplaccd or nisnamcd on this shcct including the boundary villege
of Makcre which should be where lizroni is placecd.

The western boundary of the Rescrvs is the prosent linc of th: Garscn =

Hola road and the eastcrn boundary is the undemarcated boundery betwecen Tana
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River District of Coast Provincc and Garissa District of Horth-Eastcrn

Provincc. This follovs & sinuous linc roughly 5 km. (3 miles) froam the mein axis

of the river's coursc i.c. its imaginary coursc without mcander loops.  The
northern boundary on the East bank is thc undcwarcated boundary betieen Gwano
and Kinaormba locations, 1 lm. North of the village of Uenjc.  The northern
boundary then follows the prescnt coursc of the river downstrcam as far as a
point 100 m. South of thc village of Malerc ya Guano.  From herc it runs duc
West until it strilkes the main voad at a point 6.6 km. south of thc Wenjc
turning and 11,7 k. South of Trig. point S.K.T. 18.

Thz southcrn boundary on the West bank is difficult to describe
accuratcly. It follos that of the Ida-Sa-Godena co-opcrative ranch from
a point on the main road 1.4 'au. North of S.K.Te19 to a point on the track to
Minazini about & km. from the mein road.  In betwcen, the boundary runsc on a
bearing of 70° for 1.8 km. and then turns to boaring 150° for 6.6 'm. until
it strikcs the Mnazini track as dcscribeds It follovs this track East for
1 Xm. and then turns duc North to the apex of a prominent bend in the river
immediately adjacent to a substantial patch of forcst (the Mnazini South block).
On the East banlk the southern boundary is an East-West line on latitude co-
ordinatc 87.2 on Survey of Kenya wap scrics Y33, sheet 178 (linazini). This
linc is about 3 Ym. North of thc village of Kiterc and touches thc southcrn
edge of a prowinent scasonal lakc, called Lomue

While the general location of the Reserve was proposcd on biological
grecunds, thc bounlarics were variously detonmined by other enisting, gazcttcd
boundarics, political fcasibility and administrative convenicnecs They are
thus arbitrary from a biological standpoint and somc i:plications of this are

discusscd in Soctions & ~ .~ and 5 - 2(b).
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MAP 1. THE LOWER TANA REGION IN EASTERN KENYA
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CHAPTER 2. ENVIROIENTAL BACKGROUND

9= GLEIRBES

The climatc of the rcgion is generally hot and dry. Tho Rescrve
is located in a zonc intermediate in climate between the coastal strip,
vhich cxtends as far inland as Garscn, and the scmi-descrt conditions that
predoninate North of Bura. The average rainfall is probably around
550 mm. pcr annua, but the annual total is very variable. The cvaporation
potcntial is high in all months and on the basis of this and the rainfall
the arca falls vithin Ecological Zon2 V - Arid. (Kenya Nationel Atlas, 1970).
The ncarcst meterological station is at llola, &8 'aa. North, and some
monthly rainfall data from this station and tlechelelo, in the Rescrve, arc
presented in Table 1. For Hola it is calculated that on averzge 54 % of
the annual rainfall falls within the rainy months of April-liay and Hovemblt-
December. The tvo scasons arc probably of roughly‘cqual iuportance in the

arca of the Reserve, in distinction from the coast vhere the liay rains awc

dominent and Garissa, or cven Hola, vhere the Hovember rains arc wore important.

TABLS 1 SOLE MONTHLY RAINFALL DATA FOR HOLA AND HCHELELO (in wm.)

MONTH EOLA 1974 1975
' LONG TR
THEAN HOLA  MGIELOLO  HOLA MCHELELO
JAN, 28.5 10.5 " 8.4 28.0
FEB. 16,0 2.9 - » 2.0 39.3
MAR. 1.5 50,0 . £5.2 30.4
APR. 71.3 2.t - _W0a 44,9
MY 38.3 37.0 - 6445 © 125.9
~ Jull. 26.3 4.5 . 50.1 3.2
JUL. 20.6 15.3 . £9.¢ ey
AUG. 12.4 1.9 - 3.1 3.3
SIPs £0.2 17.4 1.0 £.2 7.1
OCT. 32.0 0.2 B’ 0.2 36.0
NOV. 90.3 49.0 14544 82.5 52.4
DEC. 55.2 28,2 463 30,6 9.5

431.9 495.3

e ]

TOTALS 4£72.6 260.7

———
T = ———

|
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The hottest wonths are during the North-Bast wonsoon whcn average
daily maxinum temperatures between January and March arc about 35 o (95 Fo)
Durinz the South-East wmonsoon the weather is distlnctly cooler and often
cloudy during the period Liay-Auguste WUind speeds arce also higher and the
visitor is not likely to find the heat oppressivc cven in the wicdle of
the day. The vind dircction at this time is in fact usually firom the South
or S.S.E. and during thc H.E. monsson it rarely vercs North of East.  South-

Fast is thus probably the best local alignment for aixstrips.

2 - 2. Drainarc, Geolosy and Soils

The arca of the Rescrve is part of a vast, scdimcntary plain vhich
strctches as far Vest as the hills of Utiambani in Kitui district (Scc liap 1.).
This plain 16 virtuglly foaturcloss and slopes very gently Eastuards touards
the Tana. In the vicinity of thc Rescrve it reaches the river at an zltituce
of 25 - 40 m. (80 - 125 ft.) above sca lcvel.

A numbcr of river courses rain across from the Kitui hills, but nonc
has a peruancnt surface water flove The largest of these is the Thoa ox Galole
river, vhich flovs via Waldena aad Wayu to join the Tana at Hola. Its coursc
is quite impressive at Wayu, vhere it supports a gallery forest of Acacia
clatior but peters out to flood plain grassland before rcaching Hola.  The
Tiva is the ncarcst such river to the Rescrve and it bchaves in a similaw
mannar to the Thoa. It is an fiportant clement in the ccology of the northern
part of Tsavo Zast Natiomal Par!:, but only rarcly carrics water 2s far as thc
Tana, vhorc it is known as Lac Kolani. 1t cnters the Tana flood plain ncar
Mwina and is crosscd Uy a Lri‘ge 13 lus. South of the Hnazini turning.

On the East bank of the river, cxcept for a fow kilowctzos from the
river, drainage is away fron the river in 2 South-Zast ¢ircction tovards the

many crccls that cntar the sca in the Lanmu archaopelago.

The only truc rock outcrops in the rcgion are the Uelu limestonc ridzcs
running roughly parallcl with tho river 20 m. East of it betuccn Masalani and
Mnazini and clevated 15 - 30 we (50 - 100 £t.) above the surrounding plains.
The ncarcst of thesc is only & lam. frow the Resorve and about 11 !m. duc Zast
of Kitcrc. This limestonc is of lower Hiocenc agz (approximatcly 20 leyrs.
old) and rcpresents a ridge aﬁbvc a roczy plain vhich underlics the wholc
region at great depth - the and-tertiary peneplain (Saggerson and Dalker, 1933
liatheson, 19°9). Goologically younger cutcerops of the soft stonc Cypswuu occcur
{n varicus places, the ncarcst to the Rescerve being opposite Macalani on the

West bank. This particular doposit has been quarricd for road construction
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but the rurran is of very poor quality. The nearest good quality murramn
sourcc on the Uest bank is the coral limcstone between Hgao and Karavad.

Apart from thesce outcrops and the flood plain, the plains consist of
unconsolidated scdiments wostly laid down in a shallow sca vhich covered
the rcgion in Pliocene tincs (13 - 2 l.yrs. ago). Sombrock ct al (in pzcss)
have divided these into three major zoncs cach of vhich was croded or
redeposited in a differcent vay after the retreat of the Pliocenc sca: a
higher level Mred sand plain', typical of parts of Tsavo anc castcrn
Kitui, an internaediate level tyghite-cot plain" and a lower level Ygrey clay
plain".  The “white-dot" plain consists of coarsc vhite sands and begins
coric 40 ‘aa. Vest of the Rescrve. Vithin that distance the soils on both
sides of the river are crudely classificd as pait of the "gruy clay-plain".
Those are browvm or grey ia colour and both saline and alkalinc chemically.
particularly bclow 50 cm. They arc poorly drained and prona to cracring
vhen dry.  They might commonly be callad "blaclk-cotton" soils, although this
term is more properly applicd to & finc and powdcery dark grey clay, vhich is
most common on the East side of the river. While such soils arc indeed wide-
spread avay from the flood plain and particularly in slightly depresscd arcas,
the sitvacion is complicated within thc Resarve by extonsive arcas of compacted
ycllou-broun sandy soils. These arc found on the sloping tcrrace ecge adjacant
to the flood plain and along much of the main road betwcen Mnazini and
Mcholeloe It viould appcar that thesc way represent the filled in surfacc
of an carlier and wider flood plain and arc thus not of marine origin
(ILACO. 1975).  Thesc soil differences are important dcterminants of the
dry plains vegetation and this is cescribed in Section 3 - 3. They arc also
inportant factors in the alignment of roads-sancy soils arc much less
trcacherous in wet veather than clay types.

2 = 3. The Tana river

Before describing the local features of the river and its flood plain
in the Reserve it sccms appropriate to give a bricf account of the river as
a vholc.

The Tana is Kenya's longest and largest river. It has a length of soue
50 'r-. (390 miles) follotving the maia outline of its coursc an< 1,012 lm.
folloving every benZ.  The total catchment arca is 94,700 kmz but thc vast
bull of its input cowes from the South and #ast slopes of the Abcrdares, lit.
Kenya and the Myambeni hills. The silt load in the wain river and in many of
the tributaries is very high aad has increaseé in rccent years duc to forest

destruction an¢ bad agricultural practise in the mountain valleys.
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At the Seven For'ts hydro-clectric cam complex at Kamburu aa cstimatcd
51% of the maximum flow has entcred the river (Acres/Ilaco; 19°5).  From
this point to the Korch rapids is usually considered the midcle recach of the
river. In this scction it flows as a wide, shallow river dropping through
several rapids as it cuts through the hard rocks of the Dasemcat Complexe
The last permanent tributary is the Ro jowero, in Heru flational Park. In
addition to the ilational Park, the Tana in this region also borders two game
rescrves, Kora Game Rescrve in the Horth-Uest corner of Tana River District
and Rahole in Garissa District. Delow Koxch rapids the river opens into the
Hameye swamp above Mbalambala and begins to turm southvards. This is &lso
the start of its mcandering lovcr course teo the coast throush a very flat
and mature valley. It passcs the towns of Garissa, Bura and Hola beforc
recaching the Reserve 55 m. North of Garsen. Bura is the site of a
proposcd major irrigation schemec on the West bank (Sce Section 5 - 2(c)).
Below Garsen the flood plain begins to open into a wide grassy delta
characterized by ﬁraccs of many old courses. Onc of those can be traced
upstrean as far back as Minazini, running parallel with the present coursc
and about £ m. West of it. This holds ncar-permancnt vater in its lower
secction, knotm as Lake Giritu and opens onto a ride, $hallou swamp - Lake
Bilisa.

Until comparatively recently the mouth of the river wras at lto Tana
in the middle of the deltas Hovever, in the 156°0's a narrov chanacl, the
Balazoni canal, had bean dug betwcen the Tana and the Ozi crce's by the Sultan
of Witu. This was widencd batueen 1395 and 1899 as a famnine rzalicf project
by the ncw colonizl administration and a large flood in 1899 adopted it as the
main course (Rowlands, 1955).  Since thea the river has continucd to disgorge
at Xipini and the Hto Tana anit has progressivel& silted up. The rewains of
a still older mouth can be scen at lito Kilifi, ncarer Karawa (Williams, 19°2).

Below its last permanent tributary in lieru National Park the river loses
water by cvapotranspiration anc sccpage in tha arid clinate of the lower coursc.
It has been estimoted that thcse losses between Korch and Nanizi alonz way
amount to 22.5 m.spcr ccc. or 20% of the mcan annual minimum flov at Garissa
(Acres/IL2CO, 19°5). Garissa is the only long established Zuaging station
and has records going back to 193%.  The mean dry secason ftlov in March at
this point is 80 m.apcr secs, with 30 m.spcr sac. occuring as a once in ten
year event on average. The flow, hoever, is highly scasonal depcuding on the
rains in ths upper catchment.  The mcan tay flow is usually about five tines
that in Harch. |

In April 1974 wost fara land floodee  thoush not all the farmland in th=
vicinity of thc Reserve. Ve may consider this near the critical level for

floodin~r. This event corrasponded to a maximum daily flow at Garissa of
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671 m.gpcr secs By comparing this figuxe with carlicr flov data it appears
that such on event has been cqualled or erccodedonce every 1.9 rainy scasons,
which is almost once a year on averages 64% of these £loods have occurcd in
the April-liay rains and the verainder in the second rains.  The flood of
Novenber 1972 covered all the brown clay parts of the flood plain and may be
considercd a large flood.  Such & flood or gzeater has occured 14 times in
41 ynavs or an average of once in 2.9 ycars.

Pinally, somc mention must be mace of the great flool of 1961-1962,
which begen in October 1961 and stayed up until January, 1962. The
maxinum fiow at Garissa was measured at 2,418 n.spcr soc. which is necarly three
timas the meen maximm flow recorded ﬂacn year between 1944 anc 1972. Such
a flood has been csimated to be a one in 00 year event (ILACO, 1975).
Douvnstrean it wvashed awvay soveral villages, destroyed all crops, caused
numerzous changes in the river course and broke a section of the sand=-cuna5
near lito Tana which ccparate the delta from the sea. Its impact is still
visible on several aspzcts of the flood plain vegetation. The size and
frequency of flooding is thus of great importance to all aspects of the flood
plain cnvircnuent. A practicai consicderation is thot during times of flood

transport in the flood plain is limited to canoe and foot. Iiosquitoes arc

also rife.

2 - &, . Structurc and cynauics nf thh flood nlain
i _£L000 22

Meondering rivers and their flood plains follou a pattera vhich is
basically similar all over the world and sone knowlcdge of this is cssential
to an uncerstanding of the Tana River Gamz Rcscrve.

The cnoc of the flood plain is usually sbout 3 - 5 m. below the
adjacent ¢ry plains terraceland and is thus clearly visible both on the
ground and on acrizl photogrephs. lap 3, is drawn from a photograph of the
flood plain bet-ween ilalere ya Cuano and Baoro ond will serve to illustrate
the main featurcs Makeré village is situated om the apex of a rivar loop
or meander. Vhile the ultimate causc of .;zandors is not clear the way they
develop is by undercuiting of the benk on the outward, convex side of 2 bend

where the water is floving fastests This happens mainly vhen the river is

high and has both a fast flov a and 2 heavy load of silt with vhich to erad: the
bants. As material on the outgice ban% is recicoved other sil is ‘eposited on the
inside of the bfné vhare water is shazlov and slow-movings L 15 gspogten

deposited in frregular bands corresponding to particular flood levels, in which
case the area of deposition is “nown as & point-bar complex.  This may be

seen at Guru wlerc the originnl river coursc is now soue 300 m. back from

the apex of the prescent bend. Fventually loops are cut off at their necks

leaving ox-bow lakes, whoss ends quiciily bzcoue siltad up (e.g. Congolani
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MAP 3. STRUCTURE OF THE FLOOOD PLAIN BETWEEN
MAKERE _AND _BAOMQ

Makere village ..._...:i._ oo Tokafu splay lake

meander loop
edge of flood plain
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sandy levee
Pongi splay lake

Sifa East ox-bow lake.

Congolani ox-bow lake

{flood over-spill
channel

backwater clay soils

sandy solls clay soils splay lakes



ox-bow uvhich was cut off in the 1951 floods). lHowcver, osx-bows refill during
tires of flood and arve extensively used by the Pokomo for fishing and for feTuming.

When the river floods it deposits its silt load differcntially across

its flood plain. Away from the river banks there is a rapid decreasae in the
flow and most of the sediuent is deposited within 200 m. of the bank.  This
is particularly truc of the courser sediuent particles of sand and silt.
These arcas form sandy levees which slowly build up until they are above the
level of all but cxceptional floods. Their soils arc known as "mchanga'’or
"hiali" to the Polowo depending on their texture. They are ideally suited
to the grouth of forest 6ﬁ account of their porous, well-drained nature and
proximity to the river and its surrounding vatertable. The strip of forest
on sandy soils on the West bank of the river between Guiu and Hchelglo is a
typical cxarmle. In most arcas wherce forests occur more than 500 m. from
the river, old ox-bow lakes can be detected on acrial photographs. (cege
the big forest at Sifa on the East bank). Often, though, a change in the
river course leads to some change in the forest composition (e.g. the recent
decline of the Pachystellaz forcst in Congolani West).

Furthor auvay from the river banlks less sediment is deposited during

floods and it is of finer particlc size, foraing low-lying arcas, relative

to the river bank of brown clay soils, ltnoun as '"haliala" to the Polkorw.

These soils crack deeply when dry and, below this surface, are highly iupervious
when wat, so that flood water rests on thomand cvaporates off if there is no
fumediote drainage chenncl. In consequence they tend to be saline and slightly
“alkaline, particularly below 100 cme from the surface. The natural vegetation
in these baciwater arcas varics from Garsinia (Type IV) forest to thick
Terninaliz bushland and is exemplificd by the arca just West of lichelolo near
the Pongi la%e, or the extensive bushland zome on the road into Munziﬁi.

Certain arcas are so low-lying that thcy contain semi-pcrmanent lakes.
These arc the first arcas to flood when the river rises and thoy never stay
dry long enough for a vegetational succession to proczed beyond grassland.

Such arcas (c.ge. Tokafu lake on the East bank betwcen tichelelo and Guru) are
known tcchnically as splay lakes and are quite different in origin from ox-bow
lakes. They are jumportant grazing arcas in the dry season.

In summary, the flood plain consists of a meandering river lined with
ox-bow lakes and splay lakes. Two basic soil types are found across th: flood
plain and their pattern of deposition is altercd by frcquent changes in the
river course over a period of a fow decades. This forus the geomorphological
basis of a complcx ecosystem, highly varied both from plac:t to place and through

time.



TABLE II. IHVERTORY OF FORESTS IN THE RESERVE AND THEIR PCPULATIONS OF COLOBUS AND LIANGABEYS

FOREST NMAME  HUMEER OF TOTAL AREA OF EACH FOREST TYPZ ARTA USED  NUNBER REA USZD NULBER
CONSTITUENT AREA , e 111 iV V VI BY COLOBUS OF GROUPS BY CF GROUPS
SATCHES . (HA.'s) (EA.'sy  FIN. LAX. MANGABEYS  NIN. MAX.

(HA.'s

WENJE E. 1 625 L e . %78 438 0 500

MARCHI E. 1 35 35 35 35

IGTECHI 2 55 55 0 0

1AKERE E. 2 15 15 : 0 0

GURY W. 2 100 50 25 25 100 6 8 100 3

GURU E. 1 10 10 10 1 2 10 1

MCHELELO 1 15 s 15 2 2 15 2 2

NCEZLELO E. 2 10 10 10 1 1 0

CONGOLANI W. 3 20 90 S0 1 1 90 1 1

CONGOLANT 1 45 &5 45 3 A 45 2 2

SIFA E. 1 150 50 50 50 15C 4 7 150 2 3

SIFA W. 1 30 30 30 1 1 30 1 1

HADRIBU 1 10 10 10 1 1 0

MARIADADI 15 10 5 0 5 1 1

BAOMO E. 3 40 20 10 10 40 2 40 1 1

BACYO N. 1 25 25 25 3 25 1 2

BACMO S. 1 220 40 80 100 220 8 220 5 6

LEMU 1 30 30 0 30 1

RIKOMBENI 1 L0 40 (o) 0

XITERE W. 1 15 15 15 0

MISCELLANEOUS A 15 15 0 0



72512 II (Continued)

MNAZINT M. 1 50 50 50 3 3 50 2 2
NAZINI Se 1 70 30 352 8 70 3 3 70 2 2
MISCELLANEOUS 3 40 40 0 0
TOTALS IN

RISERVE 40 1,750 470 190 705 355 5 25 915 37 49 1,415 28 36
TOTALS IN -

WYOLE RANGE OF

COLOBUS AlD _

MANGABLYS 169 3,915 575 280 1,240 1.485 125 45 1,590 62 90 2,170 t6 64
RESERVE FIGURES

45 % OF _

WEOLE RANGE 23.7% 44.7% £1.7%57.9%5%.9% 23.9% &% 55.6%  57.6% 59.7% 34.4% "5.2% 50.9% 5%.3%
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CHAPTER 3. VEGETATION

3 - 1. General

The classification and wapping of vegetation {s uotoriously difficult
and unsatisfactory and this is particularly true of a very heterogencous
habitat such as this Reserve, where local variations in soil and water conditions
can be very subtle. It is,howcver, of considerable intrinsic intercst and
vital to an undarstanding of the animal and human use made of the avea. A
basic distinction is mace betwcen the vegetation of the flood plain vhich is
largely dependent on river water for its waintainance and that cf the dry
plains which survives on rainfall alonz. An amnnotated preliminary checklist
of the trees and shrubs of the Rescrve is given in Appendix A. and Map 4. is
a vegetation map of the Reserve. Both should be consulted in conjunction with

the written descriptions below.

3 - 2. TFlood plain

In the last chapter the natural basis for a-division of flooc¢ plain
vegetation into threce major classes was described.  These will be discussed

{n turn and sub-typ:s distinguishad.

For:st

Forest is horc defincd as any vegetation type with an abundance of
treee over 10 me A distinction betvecn forest and woodland baszd on canopy
continuity is not usecful here since many areas in which cvergreen "forcst"
tree species cominate, in fact have a very open canopy. Forcst occupics
31% of the flood plain arca of the Reserve and thus 7% of the whole Reserve.
Six sub-types axe distinguishcd and the classification, area and rarz primate
fauna of all patches within the Rescrve axe listed in Table II.

Mixed evergreen forest (Type 1) is characterised by 2 relatively high

diversity of tree spceizs in the upper canopys Sorindcia obtusifoliolata,

Stcrculia eopondiculata, Albizia puromi fera, Ficus sycomarus, and Diosoyrus

mespiliformis arc common. Hany, though not always a £sajority ere evergreen

in their lifcform. While the wain canopy is usually at around 15 - 25 v

(50 - 75 ft.), 6 emcrgents, such as Sterculia appendiculatz or Oxyystigma

msoo are cocmon 2nd may reach 35 we (110 ft.) or wora. The thicknass of
the understory is veriable, depending mainly on the thicknzss of the upper
canopy. Such forcsts arc {nvariably found within 500 1. of the present

course of the river and arc best developed on high sandy levees, though the
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sand may be covered with a thin surfacc layer of dariker loaw and leaf litter.
Such arcas of uell-developed forests have usually been stable in location
relative to the river for a considerable time - at lcast 50 ycarss

An important varient of wixed forest is onc dominated by the large

evergreen specics Pachvstella brevines (Type I1) with Hajidca zanguebarica

e s e e

and Alangiun saliifolium often common in the understory to 10 m. (33 ft.)

In this forest type the upper canopy is usually closcd. It is found
exclusively on high sandy lcvees, near the river, vhich are rarely, i€
cver liable to flooding. It appears to be very sensitive in this respecte.
An area of Pachystella forest in Congolani West has died completely
followving the cutting off of the Congolani ox-bovi in 19°1. vhich removed
the forest from the river by 1 ‘. Thc saume floods inundated somc
Pachystella forests which have all since died (c.g. parts of Baomo East
and most dramatically the Bubesz forest, South of the Rescrve).

A third forcst, Acacia/Diospyrus (Type 1I1) is rather variable in its

species dominance but is characterised by such species as Acacia claviecra

(also known as As Robusta) Diospyros mespiliformis, Lilwwusops fruticosa and

Cordia poctciis Some arcas (2.5. parts of Linazini South) arc dominated
G P

purely by A. claviger . In certain other areas co-cdominance is shared

with A. elatior (c.g. parts of Congolani West). This is about the southern
linit of the range of A. clatioxr om the Lovier Tana, but further North towards

GCarissa it is casily the dominant trec specics while As clavirora is absent.

Both spccics occus in loru National Park where the rainfall is higher again

(Ament, 1975). Type III forests gencrally have a rathor high (25 - 30 m.).

. open canopy and arc found 500 - 1000 m. avay from tha river on soils intar-

mediate between the sand of the riverban'ts aud tho fine clays of the back-
water arcass

IA the true backwater arecas, on clay soils subject to.regular, though
light flodding a differenct forost type occurs, Garsinia (Type IV). This

{s characteriscd¢ by the abundance of Garcinia livingstonei, Cynometra

suahli~nsis and Cola clavat a. Together with th2 occasional Lidnusaps or

Diospyros these form a clos: ] canopy at 13 - 17 m. (46 - 50 ft.). The
undergrovth is usually light or absent duc to tho éznse canopy overhcad, but
open spaces, whexc they occur are quicl:ly colonized by a dense tangle of the

bush Creuia bicolor. There is mo evicence that floodsper se kecp down

undergrovth although they do tond to remova leaf litter (Cf. Andrevs et al.,

1975). This forast typz is frcquently found around ancicnt ox-bows

- whose ori- inal sandy banks are overlain vith more recent clay deposits.

It predominates along most of tha Giritu old coursc of the river from

Mnazini to Lake Bilisa. Its survival must require a considerable

- .
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tolerance of flooding and, in the c¢ry scason, the ability to usc a water
table both stagnant and slightly saline. It often grades into Texminalia
bushland but I suspcct it differs from th: latter in being located above a
sub-surface sandy soil layer.

Two further forest types occur within the Reserve. Cultivation
forest (Type V) is a late sccondary association immediately identifiable

by the presence of liango trees, langifera indica, or aggregations of

Borassus palm, Borassus acthiopum (c.ge the northern part of lnazini

South). Ficus sycomorus, Trichilia yota and Afzelia cuanzensis &arc

natural forest coloniscr specics conmonly present also.
Disturbed forest (Type VI) is a rubbric covering forcsts o variable
species composition but very open canopy and evidence of extensive dauage

by floods, firc or elephants. The wild Date palm, Phocnix reclinata often

forus densc stands. :
One final forest type on the lower Tana should be mentioncd although
it does not occur in the Reserve. This is a low dcnsc forest dominatcd

by the broad-leafed evergricn sp.ciczs, Barringtonia racimosa (Type VII) with

liimusops also conmonly prescnts It is only found beclow Kulcsa where the
climat. b.ocomes noticcably more humic. It occurs ncar the river banks but in
the delta the levecs arce less clearly distinguishcd cither in hoight or soil
typce from the backwater arcas and the levee soils arc usually a dark brown,

sandy clay.

Flood plain Bushland

Bushland at pruscnt occupics £2% of the flood plain arca of the
Reszrve. Tuo types may bz ¢istinsuish.d. By far thc most cxtensive is a thick

dsciduous bushland hcavily dominated by T.rrinalia brevinss. This spocics

is commonly confuscd with the llinna bush  Lavsonia incrmis.  The latter

spccics also occurs in this habitat but is much 1.ss common than Terminalia.
The canopy is usually at about 5 - " me (15 - 20 ft.) though cm:rgent trees
of Garcinia or othur sp.cics occur where it gradcs into Garcinia forest.
Undcrgrovth is generelly sparce, but clumps of tho straggling shrub
Cyathula sp. occur in placcs togcther with the very poisonous Exocaccaria
veninifera an?d other spccics.  This type is found on hcavily floocding brown
clay soils and together with Garcinia forcst is the main natural vegetation
of the backater swamps. In the South of the Rcscerve and boyond thoesc tvo
typcs must once have covercd large arcas of what is mow sccondary grassland.
A sccond type of bushland, Phocnix (Type II), is a succossional stage

lcading from grassland to forcst or vica vorsa. It springs up on arcas of

L



clearcd forest vhich have boen farm:d and rcturned to fallow. Hovicever,
its succession back to forest is froquently prev nted by firc. Its thickness
and composition is variable but Phoenix rcclinata is usuclly the dominant

element and Pluchea discoridcs, Harrisonia abysinnica and Combraotum

constrictum arc Eommon. FPhocnix coclinata is a specics remariable for its

ebility to survive ropeated burning.  On the othzr hand it also survives

the succcession back to forcst and may be found in deeply shaded places.

Flood plain CGrassland

Land with lcss than about 5% woody cover occupics 18 km.z or 27% of
the flood plain arca in the Rescrve and has been mapped as "open land'. Of this
possibly 1 ~ 1.5 km.z is composcd of occupied farns and the river adds another
2.25 km.z, but the great majovity is grassland.  Howcver, unlikc som: flood
plair ccosystcms, such as the Kafuc in Zombia (Sheppe and Osbornc, 1971),
most of the grassland North of Garscn is socondary rather than cdephic
(i.c. a natural vcgetation on these soils). The rcasons for thinking this
arc:-
1. The boundarics of forests on acrial photo raphs appcar
arbitrary and follow no disccrnable contours. The rcplace-
ment of forcst or bushland by opcn land can be scen by comparing
older and morc rccent scte of photographs.
2. A comparison of soils inside and outside forcsts at onc such site
roveal no significant diffcrences below the humus layer.
3. The cffcct of firc eand subscquint grassland encroachicnt around

forests has been witnessed and photographcd scveral timcs.

At lcast tivo types of flood plain grassland can be distinguishcd. The
first occurs on brown clay soils and, in cortain heavily flooding arcas, may
be edaphic. This typ. is dominated by Echinocloa haplaclada. Spoxobulus

helvolus. and Panicum maximume. The grassland grovs 2 = 3 me high aftcr

flooding and dics back oﬁly slowly if thc nert vet scason fails to bring a
flood; - Where flood watcr rumains for most of thz ycar in ox-bouws and the
lowest parts of splay lakes, these develop a profusc vegetation of vater

plants. The watoer 1ily, Nymphaca cacrulen often carpets the sumface with

white flovers in the worning. As the ponds ¢ry up tiuc water plants arc

rcplaccd by scdges, 2rasscs, and suall shrubs, such as Abutilon usambarcnsc.

Another type of cntiicly scconcdary grasslend with a groater specics
diversity occurs on sandy soils near the river, which arc less prone to

flooding. Diqitaria milonjona, Cynodon dactylon, Sporobuvlus marginatus,

Cenchrus ciliaris and Erogrostis supciba arc cousaon.  Whcn undisturbed by
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fire this type of grasslanc tends to proceed rapidly to Phocnix bushland

(Type I1).

3 ~ 3 Dy Rleins

The vegetation of the dry plafas in the Rescrve area has bzen
classificd as Bushed Grassland in the contcut of +he Tano River District
as a vhole (FeAsOs, 1973)s Tor the present purpeses a moxe detailed
classification is needed and four categorics have bean ciscriminated,
u-‘ng the criteria of Pratt, Greenvay and Cwynne (1976) for rangcland

vegetatione
Woocland -

Woodland is restricted to tac famedints odne of the flesl 2lain and
some of tha drainmage lines leading to it, where thesc occur on sanly rathar
than clay soils. It is thus a minoZ, though attractive abitat type-

The discontinuous canopy at about 10 - 15 m. (35 - &5 ft.) is made up of
Torminalia spinosa, Newtonia crlanperi, Acacia toxtilis ard licnillzara

mochisia. The bush laycr encerneath is rather densc and diverse with

Thylaciv thouesii end Dobeva plabera rominent spccies.
—— e Sy s s - b

Dushland

Buchland fs distinguiched fzom sushzd grassland by its proportion of
wooly cover, which ehould be above 20%. Ia proctisc this means a bush typc
thick cnough to prevent one ¢riving arvound in it. ilovever it is often
difficult to distinguish Dy specics composition from bushcd grassland.

A dry, deciduous bushland (Type 1) occurs as & distinct vegetation type

ol

in the West of thc Res2rve ncar the main road. This arca of vell-draince
sandy soils is doninated by Acaciz rcficicens vhich formz 2 semi-continuous

L. bussei is also characteristic and

— —

canopy at & - 5 m. (14 - 17 ft.).
Sclvedors persica ond Dorela covieces ave commons Comsinhora sp. 15
locelly conmon in both this and Dobera (Type 11) bushland.

This sccond type oftcn occurs in deopresssed 2reas of fine grey clay
soile with impedal drainagce Dobzra plabera is usually the dominant spccics
and Govia teacn is abundant along vith Thospesia danis and Hﬁﬂlﬂﬁgélﬁﬂ
ponbasense . Ia arcas whore tho clays tend to crack cdeeply when dry the
small shrub gﬁutiLog_giggggigggg {s common. This vegctation type is found

along wost of the drainage lines leading to the flood plain, where i merges in
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Terninalia flood plain bushland.  Its arca on the East bank wvould be much
greater but for a large fire in 1972 vhich converted wost of the Bast

bank to the status of bushed grassland.

Bushed ~rassland

This is the wost cormon vigetation type and is found probably naturally
in most places that bave ncither very sandy or clay soils. The bushes
are rarely wore than 5 m. (15 ft.) in height and are sufficicently spaccd

to allow onec to ¢rive among them , though vith considerable detours. The

two cvergreen species Dobera glabera and Salva’ora porsica are co-cominant
on tho West bank, but Dobera alone dowinat2s on the Bast bank. Specics
diversity incrcases with proximity to the flood plein, presumably becausc of

improved drainages. Gordia oharaf, Grewia tenasx, Thylacium thomasii,

Strychnos sp. ané Sansivigra sp. are always co.mon. Grasscs arc also

prominent here and the mein species include Chloris roxburghiana. Sp

helvolus, Schocnfeldia transicns, Enteropogon macqostachvsus and Trasus

berteronianus.

As pointed out in the F.A.O. Range Development report Bushed Grassland
is the dominant vegetation type in this arca of the Tana River District and
extends most of the length of the cutline running i1.8.W. from the Rescrve
airstrip almost as far as the Tive river. Further West still (c.ge the
arca accessible from the Pumwani cut-linc) this bushed grassland on claycy

soils gives way to a huge region of As reficiens bushland on white sancy

soils, as describad in Scction 2 w2y

Dry Plains Grassland

A small scction of the dry plains on theWest bank of the Reserve could
be terricd grassland (less then 2% woody cover)s, However, the grass spceics
and soil conditions arc similar to thosc found in bushad grassland and the
arca vas cleorly bushod grassland at the tinc of acrial photogrophs talen
in 1921, but had become orassland by 19°9.  This chanze was due to fire in
1972 ascisted by the cutting of bush for charcoal burning and the construc-
tion of cattle bomase. The burning in question was apparcntly at the sae
tinme as that vhich opcned up most of the East bank Dobara bushland to bushed
grassland, In 1972, after th crceptional rains of 1971, the grass cover
vas sufficient to sustain extensive and high temperaturce fires in many arcas,
lloraally under provailing pattérns of rainfall and grazing pressuic by

domestic stock, fires en the dry plains arc not videsprcad and do little
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damage to trce covers  The cffect of burninsg on the vegetation thus scens to
be a function of rainfall the precceding scason, though doubtless arcas
outsicde the dry-scason grazing range of wvatcr~dependant specics are more
susceptible that those ncarer the river, becausc they are l:ss hcavily
grazed.

The FeheO. renort (op.cits) considers this process of the conversion
of bushland to bushed grassland to grassland to be in progress in several

parts of the South of the district.

3 - 4. Tlood plain vegetation dynamics and forest conscrvation

In describing the vegetation types in the Rescrve attention has boen
dravn to the seral stage that they occupy in a succession - in other
words what vegetation they may be derived from or hdading towvards. These
changes are of such importance to the management of the Reserve that an
attewpt has been made to quantify rccent gross changes within the flood
plain. A comparison of acrial photographs taken in 1970 and 1979 revealed
a not loss of 13.5% of forest land within the whole range of the rarc
monkeys.  Later photographs of thoe forests taken in April 1974 revealed a
further net loss of 2.7% of the arca remaining in 1979. A disproportionate
amount of these losscs occurcd in thb arca that is noy the Game Reserve.

tiost of the loss of forest vas to open land, which means that the forasts
vere cleared or burncd., A further loss to bushland occurcd as a delayed
result of the 1941 floods which killed tﬁc roots of trces in certain lov-
lying forests.

The very high rate of forcst loss betwoen 19.1 and 1979 had, in part,
a political cuplanation,  The activitics of the So. ali "shifta" bandits
botween 1973 and 1936 caused all the Pokouo farms on” the East ban't to be
sbandoncd.  The displaced faramors then had to clear new land on the Vest
bank, precipitcting a sprce of forest cloarancce 80% ol the forest loss
in this period ves on the Vest bank, though only 59% of the forcst land was
locatod there. Of the subscquent forest loss 83% has also occured on the
Uest bank, so this may represent a morc longstanding pattern of land-use
or a reluctance of the displaced fariers to return to thoe East baals

The dastruction of forest is made iwore scrious in its potential
cffcets on regeneration and forest fauna by the very patchy distribution
of remainimg forests.  Diamond (1975) in asscssing the practical implica-
tions of rccent work on island biogeography has strossed that a single
large "“island", which is what a forast patch cun be considcered, is much

bettor able to wmaintain its specics diversity than an cquivalent arca of
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snall islands. For various rcasons species of plants and caimals are more
likely to become exntinct on smell islands than large. llow the total area
of forest within the Rescrve is 17.5 !:m.2 brokan up into 40 patches whosc
mean size is only &4 ha. (Table II). It shoulc also be remembired that
the cdges of forests ars inadequate habitat for many forcst animnls and
that only 260 ha. or 37% of the total forost area is prime cvergrecen forest
(Types 1 and 11). Thewre are several patches of apparently suitabla
habitat vhich coatain neithar or oaly one of the two rare monkey specics.
Mangabeys have large ranging requirements and azc not found in very small
patches widely scparated from othars (c.g. Kitere Uest or Hadribu patches).
Colobus do not rcadily migrate Over open ground anc¢ are thus poor coloniser
specicse  This may account for their abscnce from the large Venje forest.
if it had once previously been destroyed but subscquently regenerated.

Thus the fragmentation of remaining patches may be more scrious for the
conservation of these monieys, than the crude figures for forest loss alone

mizht suggest.

A crucial aspect of vegetation dynamics concerns the regeneration of
forests. 1If the canopy trce specics are notlable to replace themsclves
th-a a change in the vegetation is alreody in progress. There are a number
of forests in which the absence of saplings of canopy specics is SO nmaxzked
that their canopy is bound to become uuch more open &8 ths present gencra=
tion of large trees Cie of old age (cege lehelelo and Baomo South pntches).
This process can be scen at an advanced staéc in part of Consolani Vest
vhere the cause is very likely e change in the river course, ac suggested
above. llowever; this can not be the explanacion in other forests located
beside the present course of the river. liany of thasc forests shov signs
of elephant damage to tho understory and this could be an crplanation for the
paucity of saplings in thesc same forests. This suggestion is supported
by the observation that forcsts on tiic East banl: (e.g. Sife ~nd lMnazini patches
East) scen to show better regencration of saplings ond also less elephant
damage. During the acrial survey of October 1975 cleplhant demsity was con=
sidorably lowver on the East than the Uest bank and this may be typical, although
on this occesion water was still plentiful away from the river this side but
not on the West bank.  These -problems are currently the subject of a study
by lr. J. Allasay and it would be prematurc to dicw firm conclusions.  There
arc also other possible explonations.  For examplg, it could bo that wat:re
forests on high levecs naturally become sancscont bacause they are now above
the level of all but cxceptional floodss Flooding may be a requirement for

the germination and development of some tree specics.  Another possibility
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is that pollination or sced germination succcss is inadcquate for reasons
connected with the small size of rewaining patches,

llevertheless, if it were found that Elcphants are indecd preve. ting
forcst repencration, this would posc a sorious management problem for the
Resarve, which vould very likely be aggrovated by the specicl protection
afforded Elephant by Game Rescrve status. Some guiéclines for possivle

managenent strategy are discussed in Section & = 6.
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CHAPTER 4. THE FLUNA

4 -.1. General

This account of the fauna of ths Tana River Gane Reserve will pcrforce
be almost entirely restricted to birds and mammals and will concentrate on
species either peculiar to this part of Kenya or of particular importance
for management.  Annotated chec: lists of birds and mammals are given in
appendices B and C, respectively.  The avifaunal list is lindly duc to
lessrs. David Pariker ané Steve Nicholls of Bristol University. Further
jnformation on birds of the lower Tana is presented by Lrs. J«F.li. Horne
in Andrcus, Groves and lorne (1975). Some data on small mamaal trapping
arc also to bz found in this paper.

As in prcvious chapters a basic distinction is made betwecn the flood
plain and the dry plains. lost of the specics characteristic of the flood
plain are relatively scdentary in habits and pany are restricted to the
reamaining forest patches. Host of the wildlife of the dry plains, by
contrast, is markedly seasonal in its distribution and only conceutrated in

the arca of the Reserve during the dry scasons.

&L .~ 2. Fauna of the forests

The forosts and their fauna are the main justification fox th: Resorvae
and sonc unspecialized account of their natural history sccms warranted.
=~ In any forest the majority of the primary production is ticd up in the
largely undignstable form of lignin in the tree trunts. Lcaves arc oiten
of lov nutritive value and defcended against folivorss by various poiscns,
known as Sccondary compounds; For c:ample, the leaves of tha common forcst

heacia, A. clavipera, contain substances vhich release Hydrocyanic acid on

hydrolysis in the stomach. Only animals with specialized digestive systems
can regularly cat such leaves. The mejority of such species are insccts

but in the Tana forests the Red Colobus, Colobus badius, is a sood exmuple of

a vertobrate leaf-cater. Its biology is discusscd in more detail below to-

sether with that of the ilanzabey, Ceroccbus eoleritus. Doth the Liangabey

and Sykes! monley, Corcopithecus mitis, fced citensively on the fruits of

trees, for vhich they comnete with various frugivorous bird specics. 0f

these the large and raucous Trumpzter Hornbill, Bycanistes bucinatox, Fisher's

Touraco, Touraco fighcheri, and tha Green Pigeon, Treron sustrzlis —are

prominent. Onc of the most intercsting fcatures of fruit eating by animals

is the function it serves the parent tree species which has evolved the fruit.
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Some species, such as the conmon Fig, Ficus sycomorus, are highly asynchronous

between individusls and produce fruit nearly all the ycar round. Its dispersal
requirements as a coloniser specics in areas of forest regrouth probably

benefit greatly from the seeds being passcd throush a vertebrate gut and
deposited far from the parent trec. Certain other trec species such as

liajidea zanguecbarica and several common species of limosoideac, e.g. Acacia

clavipera and Albizia ounnifera, produce fruit in a highly synchronized

proliferation. HNow, fruits may be caten leaving the secds intact or the
secds may be chewed and destroyed - sometimes known as sced predation.
Synchrony of fruiting by species vhosc seeds arc regularly destroyed

(c.g. Albizia ournifera) may be a strategy for swamping the cffoct of

the sced-caterse Alternatively synchrony of fruiting ::ny be an indircct
result of sclection pressure for synchrony of flovering which functions to
minimize the effect of flower cating (c.g. by Colobus or Syles).

liuch fruit drops to the ground uneaten and the foraging of vindfalls
{n the leaf litter is an impoxtant clement of the dict of Hangabeys and

also of the abundant Red Bush Squirrel, Paraxerus palliatus. At this lower

level in the forest a number of browsing mammals also feed on the leaves of

young treces and shrubs. 0f these, the Elcphant, Loxodonta ~fricana, is by

far the most important and is discussed clscwhere. Bushbue'z, Tranelanhus

[ A

scriptus, and Bush Pig, Potomochocrus parcus, occur but arc rarcly scen,

though the frequent diggings of the latter susgest they are not unconrmon.

Red Duiker, Cephalophus harveyi K is more commonly seen, often in association
with Hangabeys. '
The grass procuction of the forest is mainly cxploited by Elephant,

buffalo, Synceros caffur, babosns, Papic €ynaeccephclus, and Yaterbuck, Kobus

¢1lipsiprymnus, though these specics also usc the forest for othcr reasons

not directly connccted with food. Elephant and Buffalo arc often seen
resting in shady spots and Baboons sleap in the forest at most scasons.
The only predator of monlieys which is much in evidence is the Croimzd

How' Ezgle, Stophanoactus Coronatus.  This has bcen secn to prey on Syles!
gic, L

mon:iey and its proximity produccs an {rzacdiate alarm and defensive reaction
from the other specics.  Other witnessed instances of predation on monieys

involvi? Pythons, Python sebae, vhich have been seen to tale both

liangabey and Syiwcs (Howeuool, pers. com.) and a Crocodile, Cxocodilug
miloticus, which was scen to take a Daboon drinking at the riverside.
(Singex, pers. coine)  Hocturnal uproars by baboons way somctines be duc

to the prescnce of Leopard, Panthera pardus, but I have only sighted this

specics once. By the account of the Gome Warden, lire X Smith, it used to

be common in the arca but Suffcred sauch from trapping in the 19£0's.
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Genrally speaking the animal deasity in the forcsts is czceptionally
high. The lchelelo study arca, for cxample, contains two groups of Colobus,
tuo groups of Manganbey and four groups of Sykes! in 17 He. of forecste. It
' is also used less intensively by tun or three groups of baboons. Considering
the three moin forest specizs alone theix nurebers awount to about 180 in
17 Ha. or 1,050 per km.z. This rcprescnts a biowass of approxtimately
3,500 ge per‘hﬂ.z, which is close to the mean annual biomass of large
mammals found on the Serengeti ecosystem (Uatson et al., 1939).  The recent
history of forest reduction, houever, suggests that such cxceptional densities
way be tecwporary and mot sustainable in the long term. It has also been
tentatively suggested (Scction 3 - 4) that the current scasonal concentration
of clephants in the forests may only be sustained at the enﬁcnsc of the regen-
erative capeacity of the forest.

Possibly the most interesting aspect of the Tana forest fauma is its
zeopraphical affinitics. Taxononic affinities.bctween different regions can
suggest historicel conncctions betucen them and thus illuminate the origin of
the fauna. This subject is reviewed together with cvidencc from trcec species
distribution by Andrecus ct al.(1975), from wvhich tﬁis summary is dravine g ¥
vould scem that most of the tree specics of the Tana forests arc widely
distributad in coastal forest or over East Africa genmerally. A few, such as

Garcinia livinostonia and Diospyros riespilifornis, extend their range into

Zairc but are widcly distributed in East Africa and not nccessarily confined

to lowvland forestse Only the large and uncorron tree, Ciystigma msoo has a

very local distribution on the East African coast and 3eneric affinitics with

West and Central Africa. leanwhile, the Tana noplar, Populus jlicifolia has its

closcst relative on thc river Euphrates in Iraq. In distinction from the

plants, seversl animel spccies are encemic in East Africa to the Tana and

So%o%e forcsts mear Halindi (c+g. the cormon Pad-tailed Ant Thrush, Neocossyphus
rufus) or to the Tana alonc (2.g. the Tana bangabey).  Populations of both

‘thes2 species have their nearest relatives 1,000 'me. avay in the forcsts of

Zaire, (the Grey-cheeked tengabey, Cercocebus albicena, of Uganda is not closely

rcelated to C. oalzarituse ). Ihc-distribution ~f th. R .1 Cilobus ig .v n mOTX2

instructiva. It is widaly distributed in Ueost and Central Africa, but has
only threc very small populations in East Africa, East of the shouldcrs of the
Westzrn Rift Valley in Uganca- and- Tanzania. All of thesc arc distinguished
at the subspecics lavel and in,acdition to the Tana, the othér two are on
zanzibar and the Uzungwe wmountains of Southern Tenzania. The Zanzibar sub-
spzcies is therefora the nearzst to the Tana, but this beast is very differcnt
in apperance and is not considere¢ taxonomically close. In revicwing this

an? other evidence the authots (op.cit.) conclude that the Tana populations
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of Colobus badius and Ceredecbus paleritus and certain other spzacies reached

the Tana by way of a "morthern' forcst route from Western Uganda via the
Kenya highlands. '

Because the degrec of taxonomic divergence in thess spcecics is small,
even though the parent populations live in a very difforent habitat, it is
likely that dispersal from central African forests happenzd quite recentlys
Judging from Hamilton's rcvicw of available cvidence on the history of
vegetation in East Africa (in Lind and Morrison, 197¢4), the most likely
periods for a reccent forzst conncetion appear to bz 30,000 - 25, 000 ycars
ago and about 10,000 - *,500 years ago. Thc subject, however, is still open

to spaculation.

{ . 3. Thc Tana Red Colobus and Manaabzy

The Tana Red Colobus and llangabey are the subject of Ph.D. theses in
preparation by the author and Katherine Homoewood, respectively.

The gecographical ranges of both specics coincide closcly and amount to
some 58 km. for the Hangabcy and 53 km. for the Colobus bctwzen the villages
of Wenjz and Garsen. Inmzdiately beyond the northern limit of thec Mangabey
at Kanjonga, & l:. North of Wenje, is a stretch of 15 lan. in which the forcst
has been alwost totally cut. Boyond this forest is morc abundant and some
(e.ge at Pumwani, just South of Hola) fits the Gescription >f mixcd forest
and is very similar to forcst within the known range of thc tim rare nonkeyse
Baboon, Vcrvct ancd Sykaﬁ' ionkeys arc all presznt. The absence of Red
Colobus and idangabey may be cuc to past nunting or local extinction in &
location isolatcd from thc rest of the population. Further North still there
is a gradual roduction in spccios diversity and ca2nopy structurc and a changz

in floristic composition (c.g. Acacia zlatior replaces A clavieara).  Thesc

changes rcflact the incrcase in the aridity of the climatc and would account
for the gencral morthcrn cistribution limits of both monkcys, which arz
essentially rain forast specics. ;

South of Garsen therc are very few potentially suitable forests and all
have been visited, but without sightings or TSOOTLS sf th: tuo monkeys.
Hawnver since the typ: spccimen of the tiangabey was repottecly shot by
Karl Pet:rs in 1879 near the junction of the 0zi and Tana rivers (Allen and
Lavrance, 1937), thz prusent absonce of this specics at least must be con-
sid~red & rzcent loczl sxtinction. :

Ths data con prcsent distribution and dunsity of groups »f thcse spocics
within the Rascrve is pr*5fntcd in Table II. I have visitcd most of the
179 patchcs of forest in thoir mholh range and, in addition to notcs on the

vegetation of cach, I made an cstimate of the minimum and maximun lilely
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umber of groups of cach species in cach patch.  For som2 forcsts the cxact

umber is known. This mcthod was comparcd with cstimates derived from repecated

incar ccnsuscs through represcntative forests. For various rcasons connzcted

;ith the patchy naturc of the cnvironment , direct cstimatcs for sach forest

atch are considered more accurate than cxtrapolation from lincar census cata.
The number of Colobus groups lics botwecen %2 and 90, and of liarngabey

yotween &% and 64. By multiplying thosz figurcs by thc mcan group sizes

found Curing detailcd studies of a few groups, total population cstimatcs

of 1,400 -~ 2,025 for Red Colobus and 1,200 - 1,760 for Mangabey arc arrived

at. Of these it is estimatcd that about 54 - 59% of the Colobus population

sud 5° - 60% cf the liangabeys arc containcd within the Rescrve.

Tho Red Colobus is casily secn and quite diffcrent in appcarance from

the better known Black and White Colobus, Colobus ruzrcza. It spends

nearly all its time in tall trecs where it lives in groups of , on average;
922.5 animals but varying from 10 - 50. The great majority contain only
one adult mala, but a fcw contain two. Males usually leave the group as
young juveniles and live solitarily or in small tcwmporary all-malc partics.
However, th: composition of reproductive groups is mot very stable comparcd
with that of most monkcy specics and even adult fcmales occassionally lcave
onc group and join anothcr. Groups secem to have an ﬁnnual home range varying
in sizc from 5 to about 40 Ha. depending on the naturc of the forest patch.
There is usually rclatively little overlap in howe range betueen groups, but
aggressive intoractions arc rare and the situation cannot proparly be described
as tcrritorial. ‘

3°% of the annual dict is composad cf Young Leaf with fruit (25%) as the
sccond most important food item over the thole ycar. In onc 2roup studiced

Ficus sycororus was the most iwpsrtant spocics, contributing 29.4% to the

onnual dict. However, there is considerable scasonal variation in the dist
wvhich can bs related to diffcrences in the zvail=bility of "fool 1t&is in’ ic
reflocted in seasonal differcncesg in rencing natterne T wonths of June
and July, immediately aftor th long rcfﬁsi%f; tho tinc Jyllgast abundance of

young lcaf and fruit and at that timz thc animals oftcn consume WOXG mature

)
-

lazf.. and have & more diverse ranoing patterns

In ncarly all r zspocts the population on the Tana conrasts stronaly
with those studicd elsewhere in the Western Rift vallcy of Tanzania and Uganda
(Clutton-broci, 1972 and 19743 Struhsaker 1975). In thesc arcas the aniwal
lives in very stable gvoups averaging 50 individuals and including scveral
adult males. Home ranges are gencrally larger and complotely overlapping
between groups.  The dict shows lcss scasonal variotion and fruit is not
reported as boing so prominent.. All these differcnces may be related to tho

very difforent naturc of tho vogetation in a truz rain forcst, comparcd with
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the specialized and relict conditions of the Tana gallery focsts. The Red
Colobus on the Tana can be vicwed as a population living closz to the limits
of the habitat requirccents of the species.

The Crcsted Mangabey is a very differcnt sort of rmonkey.  Homcuood's
study group spent 55% of their amnual timc budget betwecn O and 2m. frow ths
ground.  They arc thus somi-terrestial in their hobits in contrast Lo the

highiy arboreal Colobus. Groups are slightly lawger averaging 26 indivicduals
with a nuch higher proportion of adult males than/?fgsﬁoﬁgbus, usually at lcast

threc in each group. A dominance hierachy exists between the males but all
may copulate with oestrus females. Socially solitary males are uncominon.
The density of groups varics greatly bctween forest patches as Co ranging
patterns but all paramcters of ranging behaviour arc larger than comparable
ones for Colobus. Tuo study groups had annual houwe ranges of 53 and 17+ Ha.,
respectively.  The small annual home range occured in very high density
conditions at lMchelelo in which two groups share a forest of only 17 Ha. in
sizc, though they occassionally ferage outside in the surrounding flood plain
bushland (Type II).

70.8% of the obscrved dict was made up of fruit with sccds contributing
a further 10.4% and young stews 11%.  Invertebrates:-were sccn to be foraged
for 2.4% of the dict but insccts prescnt in fruit may significantly incrcase
the animal contcnt of the dict. 68 food spccics have been identificd, but

the two main specics in both study arcas were Ficus Sycomorus and Phoenix

reclinata. Ficus making up over 17% of the mnual dict in both cascs. Doum
palm nuts end grasses werc also prominent. - Houcver, dietary end ranging
paramctcrs varied greatly betucen months, epparently with a diffcrent
scasonality to the Colobus. This may be due to tha differing timcs of yeer
for the pegk production of fruit and young leaf in the forest. When fruit
is abundant Mangabey groups range widely end somctimes riingle peacably with
othar groups at fruiting trols. When fruit is less coumon they foragc worc
on the ground and defend o smaller homa range against other groups. It is
argued that this adaptability in fecding and renging behaviour and intcergroup
relationships is particularly suited to gellery forest conditions vhere the
production of many food it ms varics not only scasonally but also more
irrcgularly with the £lood regimc. In other forcst types the idengabey may
not be able to compcte adequatcly with other broad-niched specics such as
Sykes' monkey, Vervet and Bnbéons. This wmay account for its prcsent cay

absence from any other part of Rast Africa.

& ~ &4, hspects of the fauna of the rivey and flood plain lakes

Apart from the forcsts another vell d:fincd saction of the feuna is that
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ased directly on the river and scasonal lakes.

22 spccies of fish have been rocorded as occuring in the Tana dowmstrcam
£ Carissa (Whitehcad, 1959). HMost of thesc are widespread in the castern
atershed of Africa.  Betucen them they support 2 larpe and Giversc population
f fish-cating bixzds, a substantial number of Crocodiles and a small local
"{shary. The results of two lov-tvater scason censuscs by boat of waterbirds,
rocodiles, Hippopotami and canocs between Wenje and linazini ars pr:sented

in Teble IIL.

Both local fishing catchos and waterbird populations vary enormously

with the river flow. At low scason flocks of soveral hundred VWhitc-faced

Pree Duck, Dendrocygzae viduatz, may be scen on the cxposcd sand-bars in the
river but the numbers of fish-cating birds appcars to be at a low lcvel in this
part of the river. At times of flood rnany spccics of fish cnter the ox-bow
and splay lakes to bLreed. Such conditions of large shallow lakes over recently
flonded and decommosing vegetation mist be immensely productive. At such
times cli the iake arcas are surrounded by fishrcating birds along the whole
length ot the lower Tanz, ond particularly in the delta. It is not known
fren vhat distance the birds migrate, but the fish-cating birds are clearly

a very mobile clement of the coimumity. The delta is famed for its large
Heronry ncar Garsen (Morth, 1959), In fact, its location moves from time to
time and in Juiy 1975 it was no longer found in its described locality ncar the
village of Idsowa. It is quite possible that scveral such breeding sites
oxist in the delta srca ond thot this onc just happens to bz the only onc
descibed, becausc of its accessibility from the Garsen - Lialindi road. The
rost of the area is extraely inaccessable after floods.

Crocodiles are difficult animals to consus oven when travelling quictly
by cence. . They arc most visible whon basking on sand bars and this habit
vasies greatly with tiue of day, weather and the height of the wiver.  Three
counts over & 5 lm. stretch of the river betwecn tiakere and tichelclo have
varicd botwoen 3 and 26  The upper figurc suggests a mininua cstimate of
5.2 per lm. of river in this soction. However, the census data have shown
marked diffcrences in density in different sactions of the river. They are
puch more frogucntly scen avey from inhabitcd banks.  The Guru - Sifa scction
of the wiver is the longest stretch without any bankside ramms in the DRuserve
and this may thus be thc highest density zonce

Lippopatami scem to be rostricted on the river almost cxclusively to
this sam: scction, whichk is usuzlly inhabited by about 25 - 35 arincls. &
major splay lake, Tolafu, runs parallel with the river in this scction on
the East bank and is apparently the arca most uscd by them for grazing. Both

Crocociles and lifippo arc also found on a large and beautiful lake, called Lenu,
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CENSUS OR CZNOTS, HIPPO, CROCODILLS 4AND

SPECIES RECEHSUS 1st CELISUS
Wenje~ - Yenjc= lichelelo-
Eshglclo lichelzlo Itano
(10/8/75) (10/4/75) (10/4/175)
17 lan. 1? loae 14 lme.
CANOES - 41 32
HIPPOPOTAMUS c«20 ce25 3
CROCODILE 10 3 [
WHITE-FACED TREE :
pucK 22 c.1,000 c.C00
WATER DIKZOP 18 11 37
SACRED IBIS 1 14 34
IIIGHT HERON 3 25 7
SPUR-1/IIG PLOVER 8 8 19
PIED XINGFISHER 16 14 6
YELLOW~-BILLED STORX 6 7 10
HADADA IBIS 1 4 7
GREY HERON 3 (2 4
BLACK-HEADED HERON 21 2 8
ALACHITE KINGFISHER O 5 5
WOOLY-1IECIED STORK 7 10 0
COIMON SANDPIPER 10 7 3
KNOB-BILLED GOCSE 0 0 10
GREAT VMITE EGRET 0 7 1
ATRICAIT DARTER 14 7 1
ALERILOP 2 & 1
EGYPTIAN GOOSE 2 3 2
YELLOW-BILLED EGRET O 0 3
LiARSH SANDPIPER 0 b | 1
LITTLE BITTERN 0 0 2
PINK-BACKED PELICAN 0 2 0
LITTLE EGRET 0 1 "1
GREY-HE/DED KINGFISHER 6 i, | 0
SPOOIIBILL 0 1 0
FISH EAGLE 1 0 1
OSPREY 0 0 1
Sighted on recensus only:=
CHOCOLATE HEADED WINGFISHER 8
SADDLE-BILLED STORK 3
1. The figures for Crocodilc arc cxtremely low.

TRDS

linkere and lichelelo, a uistance of cbout 5 un.

Ufan {a-
Wlcano

(10/4/75)
31 '::ﬂ'ls

73
c+20
7

coI,SO
(3
40
32
27
20
xi
11
10
10
10
10
10
10
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In onc othcr census
spccifically for this purposc a count of 27 was obtaincd betueen
They ¢o scen to
be perticularly abundant in this stritch and ar: also found avay

from the river in the Kwechi flood channcl and in L. L2 u.
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3 lm. Last of Baomo. This lake is csscntially a flood plain splay lake,
but also rcceives considerable rainwater dreainage from the East bank dry

plains and very scldom drics out completely.

4 - 5, ¥VFauna of the Dry Plains

liany of the gencral featurcs of the use of dry bush and plains
habitat surroundinc a permancnt watcrsource have been clucidated in Amboseli
(Yestern, 1973) and are probﬁbly applicable to the Tana. The timing and
scale of migration to the riverine zone by watcr-dependent members of the
comaunity can be cxpected to be a functjon of the amount and distribution
of standing water awvay from the river as the dry scason progresses.  However,
there are great specics differcnces in degrees of water dependences  For
taamplr-J uaterbuc': arc restricted to the flood plain at all times cicept the
height of thz rainse The quality of grazing and the extent of competition
with doncstic stock doubtless add many further complications.

Since the rainfall in any wet scason is rarcly evenly distributed on
both banks away from the river, the rclative abundance of wildlifc on cach
side will vary from scason to scason. Generally, hovever, rainfall is
higher on the East bank and alternative water sources more numerous, particu-
larly tovards the coast. The scasonal migration pattern is thus wore com-
plicatcd on that side and. probably, on average, less wildlifc uses the
riverino zonc. This can be properly established only by repeated acrial
CCNSUSCS.

A further ijmportant diffcrcnce betweon the two sides of the river
concerns the distribution of particular spccics and subspecics. Whercas
the river is a crcator of habitat for the forest fauna, it is a divider
of habitat for dry plains spccics. 4 few range discontinuitics and taxo-
nowlc differences in the larze mommal fauna are listed in Table IVe  There
arc also a number of marked diffcrences in relative sbundance of particular
specics botucen the two banks. For cxanple, Pcters Gazclle is abundant on

the West bank but rare on the East.

-a - ’ -
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TABLE IV. SOLE DIFVEREICES Il THI LARGE 1idlilAL FAUIlL BETUSEN THE USST

AllD BAST BAUKS OF TIG RIVER IN THE VICIUTY OF THE RESERVE.

TYPZ O DIFFEREIICE VEST BANK BAST BANK

RANGE LTHITS OF Abscnt Huntcrs Antelope, Danaliscus
SPECIES EEREEEL

SUBSPLCIES Liasai Giraffe, Giraffa Reticulate Giraffe,
DIFFERENTIATION canclopardalus tipnel- G.c.xoticulata,

In fact the piraffe on the
Vlest banl axc highly varieble
and often hove reticulate

patterning.
Fringc-carcd Oryx, Oryx Beisa Ory:x, Oryz: beisa
bcisa callotis beisa

Of particular intercst is the Huntor's Antclope, Damaliscus hunteri,

which is the only full species of mammal endemic to the region. Its gco=
graphical range is limitcd in Xenya to southcrn.Gafissa and Lemu districts,
but extends just ovexr the border into southern Somalia. The main focl of
its population ave apparcntly around Kolbio and in the area betwcoen lMasalani,
Bura and Ijara (Duncan ot al., In press). Part of the latter arca has

recently been gazetted the Arawvele Game Rescrve.  Arawcle is the Somali name

. for Munter's antclopc. The spceies is alsp occassionally scen in the Tena

River Game Rescezve. Its ccology and behaviour are currently the subject of

a study of lir. T. Bunderson and such wore will hopefully be learncd about

it and also about the scasonal dynamics of the southern Garissa/Lomu region.
Data on the scasoral dynanics of the wholc of the Tana River District

and parts of Kitui and Kilifi heve been collected by lir. Jo Allavay and the

Rescarch Division of the Game Department in & series of four systcmatic agrial

.surveys betwueen September 1974 and June 1975. The inforuation from these is

being analysed by bx. J. Aldauay as part of his current study of clephant
ecology in the region (See below).

However, in viow of the i portance of monitoring local changes in the
¢istribution and density of large memmals, and particularly clephant and
cattle, a more detailed acrial survey of the Rescrve was carricd out on

October 20th and 21st, 1975. This uvas financed by the World Wildlifce Fund

using the Now Yorl: Zoolozical Society's Cessna 180, pilotcd by Dre D. Western.
The aim of the survey was to provide a baseline sct of data on the late dry
scason distribution and abundance of wildlife and domestic stock in cnd avound

the Rescrve. It is strongly rccommended that this be repeated at regular
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intervals, preferably annual or lass, as part of the basic management of the
Reserves.  The survey should be conducted as late in the dry seasons as
possible but before any showers have fallen. The two dry ceasons differ in
length and severity and a comparison of the February-March scason with '
September-Octaber would be valuable.

The general rationale and methodology for systcmatic acrial surveys is
described by Croze and Guymne (1975). However, cipericnced assistance should
be sought in organizing and conducting the survey and analysing the data aftcr-
wards.

The area surveyed was a rcctangle of 2,000 hn.z, 40 lan. in length corn
the river znd 50 ¥m. in width. This was florn in altcrnate East-West transccts
spaccd at 2.5 lm. intervals. At a height of 300 ft. and a calibrated strip
victh of 200 m. on cach side of the acroplane this gives a 16% sample of the
total arca surveyed. The transcct is envisaged as running through the niddle
of a scries of 2.5 by 2.51&h/qn369§§§eus computer prograrmes arc available
for the analysis of thesc data to give density distribution maps for all
specics and for total biomass and corrclation of these data vith environmental
paramcters, such as grass greenness, bush cover, proximity to water ctce

The most mortherly transcct passed through Hasalani village on the river
(the cutlinc to liasalani police post in Garissa District is a good landmork to
begin at); the most southerly transcct crossed the river just South of the
village of Bubesa. Flight maps used will be loaned to the Warcen so that the
survey can be duplicated in detail in other ycars. The map shects nocded
arc Thowa, ilnazini and Chirtc Hiyasa (Shccfs 127,168 and 178, rescpctively,
Series Y33), and Wema (Sheet 176/1, Scrics Y731).

Estimates of the numbers of animals within the surveyed area (both sides
of the river combincd) arc given in Table V.

This method of estimating numbers is more appropriate for soue specics
than others. Animcls which are swall (c.g., ¢ildik) or often under cover
(cege, crocodiles or warthoss) arc.liliely to be underestimatod. The estimates
for spccics which arc very uncvenly distributed through the region (2.g.,
buffalo) vill be more ivprecise than thosc for evenly distributad species
(eige, pazclle); this is reflected in the width of the confidcn&e linits.

This census is likely to have been most accurate for clephants, dead clephants,
cattle, zcbra, ostrich and gazellc.

Maps o, V and llo. VI shsw the density distributions of elephants and
cattle, rescepctively. as cuamples of the capabilitics of this kind of survey
and because these specics arc of special intorest. Particularly proainent
are the much greater concentration of clephants on the West than on the East

side (77% of the total counted). Doth these distxibutions reflect the bottor
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TABLE V. DRESULTS OF /1 ARRIAL CEHISUS OrF JILDLIFE AI'D DOIESTIC STOCK
I THE VICTUTY OF THE RESHRve

Specics Estinatod Density 95% Confidence
Elephants 2,65 1,341 41%
Elephant carcasses 10¢ 0.052 427
Blephant shelectons 293 0.146 27%
Cattle 29,638 14,019 4.6%
Sheep and Goats 8,091 b.bt5 71%
Giraffo 146 0.073 77%
Oryx 894 0.447 134%
Zebra 367 0.183 066%
Lesser Kudu 36 0,018 105%
Ostrich 447 0.223 44,
Peter's Gazelle 1,065 0.532 39%
Warthog 251 0.125 70%
- Gerenu: 97 : 0.048 1163
Waterbuck 67 0.033 162%
Dildilk 238 0.118 . 4?%
Topi 195 0.097 68%
Buffalo 924 04452 110%
Hippopotanus 6 .0.003 1427
Crocodile 6 0.003 175%

food resources of the East bank at that time. East bank elephants were
apparcently finding water and food further inland, and cattle, whose horders
have some choice in the matter, were being grazed on the East ban': in
Preference to the Wests However, in the previous dry season the situation
(for cattle at least) scemed to be the reverse; last April there were laroe
nuabers of cattle on the iest bank in the arca of the Reserve.  Such Giffer-
ences betwoen individ:al seasons eciphasize the nced for long-term and repcatad
monitoring in order to assess trends.

liap No. VII has been includad to illustrate the uscfullncss of this
type of Survey and couputer data analysis in understanding the distribution
of spceies in the region. This wap plots all the quadrants vhere grass vwas
estimated to retain some greencsse  Oven visual comparison with liap No.VI
kelps explain the distribution of cattle; coubined with the location of all

vater sources, it would explain cven worc.
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MAP 5. RESULTS OF AN AERIAL CENSUS
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12 acdition to the acrial survey, 34 grouad consutes were carried out
by car betuveen March 1973 and tpril 1975 along the 9.5 km. of traclk between
ichelelo and the main rxoad in tha Raescrve. The intention of these consuscs
was to pive an indication of the average game viewing potential of the Vest
side of the Rescrve. During these drives the land-rover was driven at
around 15 L.p.h. in second gear znd all sightings of maumals recorded.

The route was divided into four vegetation zones and the obscrvations
segregated accordingly. lline censuses were ¢riven from {lest to East and
the remainder from the river to the main road. All but 3 were begun before
0900 or afte

"

1600, 16 fell within crudely defined Mwet" scasons and 17
were in tho “dry" scasons.  The data do not merit a very detailed analysis,
but the percentage occurence in each habitat type of all mammals scen on
thesa c¢rives is shoun in Table VI.  The mean number of specics scen over
the 9.5 laa. route was 5.5 and the threce most freuently scen were Didil,
Waterbuc!: and O:fx. The data are cssentially ordinal i.c. presence or
absence of az least onc individual of cach species in each secﬁion of the
census. Frequency of sightings per unit length of census can thus not
strictly be inferred from them. The density of individuals certainly can
not. Section 3, an area of cowparatively open srassland was both longer
than the others and afforded better visibility so many of the highest fre-
quencics of sighting may have been in this scction for these reasons, rather
than the habitat preferences of the species concerned.

There was virtually no difference in the mean number of specics
sighted in the “wez'' and “dry'" scasons, which was sorewhat surprising, but
the classification of scason wcs crade and did mot involve an assossnent
of grozing conditions. In the dry scasons tha distribution of nany specics
is greatly affectced by the location of sazll shovers which cause a brief
and local flush of grass growth. The route vas folt to be unrcprescntative
for some snccies, motably elephant ané buffalo. In the dry scason thase

“spzcics can usually be seen on the flood plain in the evening, ths best arca
being the North-South track fron llchelelo to Niano. Mre Je Allavey has con-

tributed the scetion that follous on clephants.

The role of clephants in the Peserve dcscrves special attention: they
probably have wore influcnce on the ccolopy of the Reserve arca than does any
othor vildlife specics and they are a major wvildlife resource in their o
right, This soction vill give a s-otch of the xole of clephants in the

Reserve and bricfly discuss the principal ramifications for managements Th2
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TABLE VI. PERCEHTAGH OCCURZIICE O CEl1SUS DRIVES OF SCLL COLiol
LAILIALS Ti1 DIFFERENT HADITAT TYPES
CEKSUS SiGTION 1 2 3 4 Whole
Route
LENGTH 2 ‘m. 2 lan. 3.5 o 2 lm. 9.5 lan.
VEGATATION grass- bush- bushed bush-~
land/ land/ grass- land
bush- vood- land. (Type 1)
land. land.

SPZCITS DANED BY

2 LD BY )
FREOL 1T .
FREOW

(PPALINT GRCSS

COND LD INCREASING DISTANCE FROL WATER
‘ HABITAT PREITER-
Dik-dik 0% 35% 35% 53% 79% Be
VUater Buchk 30 Lt 3 0 66 Ae
Ory:: 0 16 50 9 59 Be
Vart-heg 15 41 24, 3 55 4/
Peter's Gazelle o 6 53 "3 53 B
Zebra 3 6 35 0 L, A/B
Daboon 23 12 3 0 35 A.
Gercnuk 0 18 12 32 B.
Lesser Kudu 0 3 6 3 23 B.
Cattle 0 21 6 23 B.
Giraffc 3 12 9 21 A/D
Black-Tip tiongoose 0 6 3 12 18 B.
Impala 3 12 3 0 15 he
Elephant 6 3 3 9 10 Ce
Vervet 0 3 6 0 9 B.
Buffalo 3 3 0 0 6 A
Jacl:al 0 3 3 0 6 Ce
Dwarf liongoosc 0 3 3 6 Ge

KEY 70 HABITAT PREFIRENCES:- Z.

Socts. 1 and 2. Flood plain and adjocent

Dry plains bushland vithin 3 lm. of river.

* B, Dry plains gressland and bushland nore than

3 m. from river.

C. llo prefcrence apparent or data inaccquatc.



e Y

information has been gathered during an on-going study of clephaut ccology
and intcraction with human land-uge in the lower Tana River region.

Elcphants potentially inhabit most of the lower Tona River region and
the arca ast of the river towcrds Somalias Their actual usc of different
parts of the reoion is very scasonal and linited by the aveilability of
drinking vater and food. During and shortly after the rainy scasons they
typically range throughout the repion wherc rain pans or scasonal river
courscs contain uwater and mew vegetative srovth has occured; as the region
drics up, thcy vacate vast areas and move closer to the few permanent water
sources, including the Tana River.

Beyond this basic scasonal pattern, there appear to ba areas of
clephant conccutration within the region. The Game Rescrve is within vhet
scens to be the largest dry-season concentration area oun the West banlz. This
concentration scems to be centred near Garsen znd to extend from approximately
‘the area of the Reserve in the loxth to the thick bushland Viest of the delta
in the South. Less information is available about clephant distributions
and concentrations on the East side of the river. Elcphant moverients on
cach side of the river seem independent and determined separately by conditions
in the inerior of cach region. Rainfall patterns are often different in Tana
River and Lamu - Southern Garissa Districts and would account for this. DPresent
evidence indicates that movement across the river is minimal.

Few clephants are present in the Game Rescrve during tho rains (typically
April-liay and tloverber) and for one or two months aftervards, the length of
this period cepending on the cmount and extent of previous rainfall. Elephant
use of the Reserve arca progressively incroases through the dry scason;
typically clephant usc can be expected to be highest in September-October and
February-liarch.

The hctailcd usc by clephants of cifforent parts of thc Rescrve area
and different vegetation types is very conplex, but a fov basic temporal and
spatial patterns arc important to recognizz.  The river is the only souice
of drinling vater by the latter part of the ¢ry secason, unlass the previous
rains or river floods have filled the scattered scasonal lalies on the flood
plain.  The number of actual drinking sites on the river is further linited
by normally steep banis and, souc places, by faras which block accoss. In
August-Sentc:.ber of 1975, for examnle, elcphants could drial froi the river
at only twelve sites within the Reserve's app¥ simately nincteen ilonetres
of Vlest ban!: shorcline. Elephants usually drinlk after dar's, mostly iu the
carly pert of the night, occasionally drinking will begin in late afternoon.

Elephants are reiatively inactive from mid-moxninj to mid-aftexrnoon.

During this period they feed little, move short distances, and spend rost of
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their time stationery under the shade of trees. As a conscquence of this.
and perhaps to avoid disturbance by humans, most elephants spend mid-day

in cither forests or wooded bushland, and usually away from paths and roads
much used by men. :

Fceding and travelling usually begins in late afternoon and continucs
through the night and carly worning, During this tiwe, most elephants are
stcadily moving, often from resting places to water and on to other areas,
feeding on the waye In addition, long-distance movements are common bet-
ween the flood plain and the inerior, along mnetworks or well-entrenched trails.
These trails usually lcad to watering sites on the river.

Elephents are both browsers and grazers and eat a great varicty of
plants-grasses, herbs, shrubs, vines, and trocs-and plant parts-leaves, branches,
fruits, barl: and roots. They feed in all parts of the Reserve, but do not
use all arecas or vepgotation types equally. Present information is too
prelininary to evaluate the importance to eclephants of the diffexent types.

lZap llo. V illustrates some of the points nentioned above. It plots
where clephants were scen during the October 1975 aerial survey, and shous
the “ind of cdistribution that can occur in late dry scason. It also sugpests
some of the complexity of clephants' use of the Reserve area: for cxample,
though all at some time must drink at the river, different clephants were
spending the hod mid-day hours under tre:s only onc or two or as wuch as
thirty-five kilometres from the river.

Elcphants interact vith man in several vays within the Rescrve, but the
only two interactiocns of major significance are raiding of farms by clephants
and k&illing of clephents by man. Raicing of farms by clephants occurs
throughout the Resarve. The frequency of raiding scems to be daternined
by the degree of concentration of clephants along the river, the abundance
g% gilgi %ggégtguggiﬁicgggggf’ a‘ﬂiﬁiﬁéiglﬂog ggﬁaggu?gﬁggeplacc at night.

The elephants are discouraged by barbed wire or lianc fences surrounding

th> fari on which debbics and other junk arc strung so as to clatter vhen the
’fence is touched. This saciis to be reasonably cffective when reinforcad by
the owner shouting and hurling gloving doum paln nuts with a sling.

tilling of clophents by man is discussed in the next chapter.  The
offccts of this mortality on the status of the elephant population and on the
use by clephants of the Rescrve have not yet been determined.

Althoush our Unowledge of clephants and vhat they do in the area of the

Reserve is still incompletsz, sone inportant ranifications for managecaent are

clecar at this stage.

Firstly, the Reserve is an importamt part of the dry-secason range of
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a substantial portion of the clcphant population of southcrn Tama River
pistrict, and probably of East banl populations as well. Tuo thousand,
three hundred clephants were cstimatad to be within the Uest-bank arca of

the October 1975 acrial survey; most of these probably can be expected to
use the actual Reserve at Sopic titee The importance of the Reserve as Qry-
scason habitat iay increase as human land-uses - faming and hunting, princi-
pally - intensify in surrounding areas.

Secondly, elephants will have considerable direct value to the Reserve
as a tourist vicwing attraction. Elephants arc numerous and frequently
scen during dry scasons. They are presently quite s:ittish and often
quickly disappear into thic': vegetation. Houvever, clephants in other arcas,
for exanple, Amboscli, have learncd to recognize protacted zones and behave
much morc tolerantly to humans within thca.

Thirdly, many of the subtle ecological cffects of clephants arc important
in the present workings of the natural community in the Reserve. Elcphants
consume many plant fruits and probably help sccd dispersal of some species.

The vast quantities of clephant dung produced arc a stage in the cecyeliig
of much of the encrgy and mineral production of plants; great anuabers of
invertebrates depend on dung and are themselves food for many other animals,
from other invertebrates to birds, civets, and mangabeys. The impact of
elephants on vepetation also may vell influence the food supply of other
herbivores, in complex wﬁys that arc hard to unravel. Zlephant trails case
moverent of many species, including nan, through thicl: vegetation and over
long distances. All the combinec influcnces of clephants on vegetation,
furthermore, may at certain levels help maintain present vegetation types.

The significance to managerent of clephant impact on vegetation, horever,
may be the most important consideration end the most complexs  Elephants
consume a lot of plant material and froquently further daage plants during
feeding,  Obviously this is consumption of a resource vhich can be renewed
scasonally. There is nothing of concern for manageinent about clephant
damage unlcss the impact is at such a lovel that it affects the present or future
status of the vegetation.  This may happen if clephants %ill and daomage morc
than is replaccd, thercby inducing changes in the pattern of vegctation tyocs.
Such changes are still not necessarily cause for concern; in fact, many current
ccological views of vegetation stress the dynamic nature of patterns or
vegetation types and the artificiality of considering the pattern at any
moment in time to be the "natural®, "“correct! one. Vegetation changes are
particularly characteristic of a river f1ood plain such as the Tana's where

the dynamic character of the river course is continuously affccting vegetation

(Sce Scctions 3 = 24),
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Hovever, since conservation of riverine forests has been identified
as the first priority of the Reserve, protecting the prescnt and future
status of forests is thercfore of foremost concern to managcmente Because
elephants obviously cat aud othervisc camage some young and mature forest
trees, it is important to know what their impact actually is. The main
question at this stage is possible interference by elcphants with forest
regencration. To assess this, elephant danage first must be measured
and then related to the required rate of replacement of maturc trees.

The fact that wmany trees are damaged does not in itself mean that forest
status is being affected; of the many thousands of scedlings produced,
only a few arc eventually neccded to replace dying mature trecse Further=
more consideration must aluays be given to the probable interaction of
clephant damage with other environmental influences on vegetation, such
as changes in river course, fire and veather.

I have begun rescarch to collect some of the information nccded to
assess clephant impact on forests - and on other vegetation typcs = but no
conclusions can yet be drawn and it vould be inappropriate to nale specific
recormendations at this times  This, however, is a question that will lilely
concern Rescrve management for some time.  The following guidclines are there-

fore suggested for coping with the possibility of undesirable elephant impacts:

i. Uhat is an "undesirable impact' :ust be defined by
explicitly stated objectives and oriorities or Rescrve
nanagement.

2. Whether an undesirable impact actually cxists and how severce
it is nust be decided only on the basis of objective facts,
not intuitive or qualiti?c judgenents.

3. . Rescarch to procuce these facts rwust be comprchensive and
detailed enough to produce the infsrmation necded to properly
asscss this clephant impact on vapetation status, determine

its fundamental causes; and cvaluate interactions with othex
factors.

The lesson of the dying Acecia wanthonhloca woodlands in Anboseli

fllustrates the danger of draving conclusions from anything but carafully
gathered and intcrpreted facts. For ycars most commentators on Aboseli
blamed either clephant damage. OF overgrazing by cattle for the drastic
decline in woodlands that was taking places Rescarchers eventually found
the cause to be a rise in the ground watex table and saline poisoning of
decp-rooted large trces; eclephant damage vas extensive, but the impact

of clephants was only to accolerate the decline alrcady occurring (lcstern

and¢ Van Praect, 1973).



If a detrimental impact is found to exist, using the above procedures,

the folloving guidelincs are suggested for choosing a course of action:

1.

2.

hssessnent nust be made of the probable fucﬁrc status of the impact,
civen possible changes in clephant use of the area (such as greater
concentration vithin the Rescrve as human land-usc outside
intensifics) and changes in other environmental influences

(such as reversion of farms to forest, increasing available

forest arca).

The possibility must be considered that the problem may te

relieved eventually in the absence of any positive action by
management.  For example,; if the basic cause was thought to
recently increased elephant density, such relief wmight result

from reduction in regional elephant numbers duc to other

factors than action within the Rescrve. A judgement must

alsc be sade as to whether such relief would be likely to

occur before ssomuch damage has been done that recovery from

it would be dangerously difficult.

All alternative causes of action should be identificd and as

much informatioa as possible gathercd on expericnces with them
clsovhere. Doing nothing must be considered as one alternative,
and evaluatcd with the others.

For each alternative coursc of action, the following points

should be asscssed on the basis of expericnce c¢lszuhere and knowledge

of the ccology of the Reservc and surrounding arecas:

(2) Would it actually vorl in these particular circumstances?
(b) VWhat vould be the other lilely Cirect and indircct cffects

of this action?

Particularly important would be possiblc cffects on:

(1)

(ii)

(iii)

(iv)

Vegetation, wildlife, and other components of the ccological
cormunity of thc Reserve and surrounding aicas.

The status of clephant populations in the southern Tana
River region.

luman land-use outside the Reserve, resulting from changes
in clcphant use of thesc arcas.

Direct values through tourism of elephants to the Rescrve.

(¢c) Lastly, hov cfficient is cach actiod, judging its
cffoctivencss and relating this to wonctary costs.

Ls part of this, assessment must be made of wanpover
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cont. (c) neceds and availability, and the period of time over

which the action would have to be continucd.

This final process is basically a balancing of pluses and minuscs for
alternative choices. Effectivencss at coping with the problem, ecological
and natural resource impacts throuzhout the region and within the Reserve,
and cost cfficiency must all be balanced. Only on the basis of such anm

assessnent - preceded by objective delincation of the problem - should any action

be taken.
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CHAPTER 5. IUHAN LAID-USE AID ANTICIPATED MJ2IGELZENT PRODLELIS

5 . 1. Dircct threats to the fuuna

Illenal hunting 15 a type of land-use clearly incompatible with any
llational Parl or Gaiie Rescrve. In many it is regardad as the most scrious
threat to the integrity of the park.

The acrial suxvey demenetrated a substantial lovel of receant elephant
mortality in the vicinity of the Rescrve. Judging from the number of
carcases found on the ground with wound marks, wuch of this wortzality can
be attributed to ivory poaching. Hunting of other specics scems to be
uncommon, although the probables past decimation of the leopard population
has becn mentioned, It is of interest that Rhino are still quite fre-
quently cncountered and I have found ao recent carcasesS. The population
here may be relaLivel; unmolcsted at prescent.

The problem of poaching ic a conventional one, there arc hcll established
methods for combating it and these should be more vigorously applicd as
the Reserve is developed and more resources are available., lNeither of the tuwo
rare wonkey specices nor the other forcst fauna is hunted to any significant
oxtent if at all. Hevertheless they arc soverely threatencd by destruction
of habitat and it is with this subtler problen that this chapter is largely

concerncds

S5 - 2. Threats to the habitat

(a) Agricultural and othor practiscs of tha Polorioe

As might bz cxpected from the foregoing chapters humen land-use in the
flood plain aud dry plains is v.TYy different and this is further reinforced

by ethnic diffcrences between the peoples concerned.

The flood plain is sccupicd by the Bantu-spea:ing Pokomo people whose
traditional land strctches from Bura to the dalta avea. Thoy ara traditionally
divided into 13 sub-tribes, somc of vhich have remained in recent tines as

administrative locations. The two locations {n which the Rescive is located,

Guano and Ndera, ere cxamples. — Some of the lower sub-tribes, unown collee~

tively as the lial achini wvere affected by verious tlestern missionary groups in

the late 19th and carly 20th conturics and were convzrted to Chritianity.

Thz upper Poloro are mostly Huslim, though this is also 2 comparatively

reeent influoncees

“Their agricultural syrteﬂ {s well adapted to the vagaritics of the river
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although there is no traditional irrigation technology. Zach fawily has

at least onc shamba by thc river bank and usually others in other locations;
such as the baciwater area2s or in o:-bow lales. In any onc scason cach
family usually cultivates betueen 0.3 and 1.5 la. (Towmsend, 1$75). The
staple crops arc maize and bananas. Rananas arc grovn on sandy levee

soil becide the river and arc the only deaendable food source if both the
floods and the rains faile. Maize is usually grovm on slightly louver ground
where therc is a greater lilielihood of floods. However, a rcasonable crop
can be obtaincc without floods if the rains are goocs Rice is planted on
low-lying baclcrater soils as the floods subside or occasionally in very
narrou strips on the river bank just above the dry scason water level.
Greenpram is cormonly planted on the still Gamp clay soils after the rice
has been harvestede. Small quantitics of sugar cane, cassava, tobacco and
other crops are also groim together with liangoe trecs on sandy soils.

The tuice annual harvest varies enormously with the frequency, Leight
and pattcrn of the floods.  In comscquence the most sought after land for
river banl: shambos is low-lying and thus most likely to flood. The location
of such land is most cormonly on the inside of wiver bends and along new
stretches of the river course, which have not yet built up a high surrounding
levees Duc to the gradual aceretion of sodiment and the cutting off of ox-
bows the location of tﬁis 1and changes over a period of ycars or decadese
This is countercd by a shifting pattern of agriculturc with the resulting
decline .of forcst cescribed in Section 3 - L. Thus uhile actively cultivated
land occupics less than 5% of flooc plain land (Vatson ct al., 1973) good
riverside sites are at 2 premium and the apparent absence of land pressure
is largely illusory., A3 a result there has been persistent destruction of
prine forest for short term agricultural benefits, This was particularly
manifest cduring the "shifts! troublas,

The arcas of best developed forests (Types I
to agriculture because they are above the normal level of floods.  Their

and II) arc not well sufted

clearance rarcly allovs more than two or three ycars of good crops, bascd

on the non-renevable fertility of the burncd trecs and the thin forest huraus

layer. After this time the sandy levee soils are leached almost white and

this condition is recosnized by the Polowo as i thangua'e

In snite of this prngrcssive forost destruction, tha DReserve with its

o other parts of the flood plain
It has not been possible

lerge potentially forested arca relative t

is 2lco relatively lightly populated by the Polomo.

to accuratcly man the distribution of currently cultivated land, but a fanily

by fanily count suggests a total Polwiio population vithin the Resexrve of 550

people on 88 fainus. These ard concentrated mainly on the East baniz around
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llaroni and on the Vest banl: around the village of Baonwo.

Every fawmily has a house in the village as well as oue on the farm,
but most time is spent on the Earm; This is particularly truc vhen crops
arc ripening in January-February and July-August. At these times animals
constitutc a major threat to the crop and substantial losscs are incurxrec.
During the day children watch over the crop from raised observation plat-
forms and chasc off birds and Baboons with noise and sticks. A4t night
Elephants, and to a lesser extent Duffalo, Waterbuek and Bush Pigs are a
menace. DLlcphants axc discouraged by barbed wirc or lianc fences surrounding
the farm on vhich old debbies and other junk are strung so as to clatter
vhen the fence is touched. This scems to be reasonably effective when
reinforced by the owner shouting and hurliag gloving Doum palm nuts with
a sling. A morc detailed asscssuent of the cffect of Zlephants and Daboons
on agricultural productivity is being made by tir. Je Allavay and iliss S.
Singer, resp:ctively, as part of theix larger studics on these specics.

In the long term on the Tana, as clsculere, shortage of suitable land
is a function of population increase. DBetucen the 1951 and 19.9 national
censuscs, this was running at 2.2% per anaum for the Polkomo in the district
vhich is less than the national average of 3.2% per amnum but still very highe
Ro pupulation growth can be sustained indefinitely and prescent trends are
sooncr or later going to have the most traglc consequances for almost cvery

aspect of human wclfare, including Garie Reserves and other conscrvation arcas.

In acdition to wholesale forest clearance less drastic damape to forests
is causcd by the cutting of saplings and undergrouwth for building and other

purposes and by the cutting of large trces for canoes. The specics most

sought for building purposcs, such as Polysphacria multiflora and Allanziun

salviifoliun arc nostly undergrouth spacics and thus not potential recruit-

ment to the forest canopy. While their removal is undesirable it is considercd

a less serious threat to the forest tham either wholesale clearence or canoc

‘cutting. Cances are howm out of large felled trces and Table VII presents
data and calculations to show the number rewoved from forcsts cach year.
Uenje and imazini by boat revealed 72 apparcatly

It is caleculated that 31.7

A census between

servicable canoes at a censity of 2.4 per lane

trees must be cut annually to maintain this fleot. A portion of the 73

countedd may in fact have finished their usceful 1life, thercfore, inflating

3s ? 4 3
the annual rcplacement requirement. Hovever, an uakinoun but nronadbly

substantial nunber of canoes are Cut and sold counstreah vhere remaining

forests are fower. If ve accept a total figure of 41 then fron the propor-

tions of difforent tres species uscd and their life expectancy 2as canocs it
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A 1
is calculoted that sone 13.2 Tig treces, IFicus sycomorus, rust be cut cvery

year. It will be recalled from Section & - 3. that this is the most
important species in the dict of both Red Colobus and Hangabeys. Both
Flcus Sycomorus and the rare monkey$ arc most common in mixed forest

(Type 1) The majority of local canoes arc cut in Type I forests vithin
the Rescrve. llow it has been found from a strin enumeration of such
forest at licholelo that laxge specimens of this specics of Fig occurs at a
density of (.02 per Ha. There are an estimated 470 Ha. of wincd forest
in the Rescrve (Table 1I) and so if all the Fizs cut were talken from

mized forest vithin the Reserve and if there was no tice regeneration

the total population of 385 trees woulc be decimated in undex 2¢ yuoxs at
t:. prcoont annual tale. llone of thesc assunptions is strictly truc but
the calculation sorves to show that the removal of meture trecs,
of this specics, 1is not a trivial thrcat to the rarc monkeyse Suitable troe

species for caonoos, such as Carciniz, iiinusops and Diospyros, are common

outside the Lescrve, and though they take lomger to cut they last much

longer thau Iigs and are thus a better long-tein investment.

A final acdverse jinteraction between the Pokomo and the forest is the

tapping of Dowa palm trces, Hyphzenae coriaccd; to make palm vinc. This necd

not ba fatal to the tree if a fow fronds only arc removed, but when all the

fronds are rc.oved, the trec often dies. Trees treated in this way arc not

only unsightly but such interference with grouth and reproduction also rcducces

the supply of nuts, which are fec on by liangabeys: Sy":es! and DBaboons as well

as Elephants and other species.

(b) Pastoral Land-usc by the Oraa and Somali

Tuo tribes of cushitic-speakiag pconles are found within the Reserve.

The Orca are a branch of the Galla, who doninated most of Zastern Kenya until

the 1800ts vhen their pouer vas gradually usuiaed by the Sonalis sprcacing

from the North-Zast. (Talbot-Saith, 1921). Today the tribe is split
venya vhile the 12

Southern Ethiopia.  The Orwa are the nost southerly [roud and occupy oSt

ror Tana basine Th~ district boundary

into several sumall groupings in roest scctor is found in

of the South an¢ West sice of the lov

vith Vitul District roughly cemarcates their boundary with the ‘alkanba to

the Uest.

At tha 19°¢ census they nunabered 16,000 in the district, son2 13,000
fever than the Po':omo, but apparently they have 2 higher rate of population
incyeasc. They arc entirely {juslim in religion though this only dates back

to the 31920's and 30's (RoulanES, 1955)+

and particularly
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TADLE VII. ESTIUATED TRES REQUIRTLINTS FOR DUG-OUT CANGRS il THE RESERVE

. SPECILES coLlioNn CUTTIIG UOLFUL PEPCENT EST. NULIBER OF
1ALE ‘[_:1_1_1:.!' CANOZ I SUD- PULIDLRS TREIES
CLNWVING LIFE SHIPLE OF BACH - REQUIRED |
TILIE OF CANORS SPUGIZST PER A fINTULL
" BETVLEL FOR NEPLACE-
WENJE - LENT
1WLL0
(wecks) (years)  (1::22) (11=73)
Populus illalahi 3 2 31.0% 23.2 11.6
ilicifolia
Ficus Miwuyu 3 i 10.2% 13.3 133
Sycouorus
Hinusons liguvee 6 8 22.7% 16.6 2.1
. fruticosa
Diospyros liuru 3 3 9.1% 646 2.2
mespiliformis ' '
Garcinia Ichachozi 7 7 40 5% 3.3 0.5
lxvinnrrnwii
Hanrifora Iuemba (ilango) 4 5 . 13.6% 9.9 2.0

indica

TOTAL AMUAL REQUIRELENT OF
TREES 31.7

Tana River District has been estinatcd to carry a herd of 215,000 cattle

ana 55,000 shoats (Watson et al: 1973) of vhich the grcat majority arc ownad

by Oma. This worlis out at over 10 head of cattle and 3 shoats per hcad

of the tribe.and the Orma have been ostiwated to be possibly the richest

pastoral tribc in Wenya (F.A.O., 1973).  The herds axc very unevenly
a br cdly similar scasonal migration pattern to the
scics of the dry plains. Early dry scason foci

Vayu on the Thoa river, Assa ncar the Tiva and

distributed and follov
water-dependent wildlifc sp

of tho nopulation are around

elong the cdse of the Tana flood plain. A4S the ¢ry scason progresscs the

majority of cattle arc concentrated on the lush srasslands of the delta.

.y - 1 A 4
1. most scasons the hbrdq arc divided beticea & milking herd and 2 dry

leing he rds g,_on lactating .f:.r;!\ﬁss 2nG & thain calvgs Y».llill’intfc drK

Thz n
hcrﬁ-konm.sitr o dry cous 1‘.1 ars, ved

- A 3
herd is alvays ;cnt near permencnt water zlong tnc Tana or around Wayu and

fssa, vhile the dry heré ranges nuch further in pursuit of aphemeral vater

and uncuploited grazing 2rcas. In reccnt years tha tendency tovards a iore
.

sottled eristonce has increased and frot: the air a linc of bomas can be scen

at most scasong in the Resorve running parallel vith the river and betveoen
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6 and 10 lan. from it. This distance is dictatec by the nced to water the
milking herd daily. The déry herds are often[&gégrcd on alternate days.

Dy couparison with some other pastoral peoples, the Orma arc not
averse to a cash cconcmy and are well integrated ing; the usc of schools and
other aspccts of Government administration. A programme is currently
under vay to gazette large arcag of the district as co-operative ranches.
These then form the legal basis for mal:ing loans for water developnent and
encouragzing a more intensive, cash-orientated cattle cconomy. The only
« .mtional ranch to date is the Tda-Sa-Godana ranch, vhich adjoins all of
the western and southern boundary of the Reserve.

Liuch of vhat has been gaid also applics to the Abdullah and Valdel
Gabbra clans of the Somalis who occupy the Zast bank of the river in the
Vicinity of the Reserve. The Somali are closely related in language nk
the Orma and are often difficult to distinguish in sppcarance.  However,
their huts are invariably lou aad of rough construction om the outsido.
The Orma huts, at least near permenent watex, arc bechive shaped and
beautifully made. The situation is further complicated by the fact that:
both groups cross the river on occasion, but therc has been a considerable
net incrcase in Somalis on the Vest bani. This has occurcd only during
the last six years with the relaxation of tensions with the Polono and with
the Govermmnent associated with the nghifta" troubles. During January =
March 1975 after the rains had failed on the Bast bank a very large influ
occured from the East benk and mearly all the pastoralists in the Reserve
vere Somalis. In addition some 30 familics settled in the flood plain

on the Iast bank necar lichelclo znd began to cultivate foimse Both of these

arc fmportant and undesirable changes in the land-usc in the Descrve. In

the first place bringing cattle across the river is contrary to current
Sccondly, the Somalis tend to be intransigont

grazing rights, charcoal-burning regulations

quarantine regulations.

resepet to the observation of

and the Game regulatioms.  Their illegal huating has occasionzlly becn

done with fire arms in recant months. Thircly. any increase in agricultura

exacerbates the same problems of forcst survival associated vith current
Polzoran land-usc.

However, the most scrious managemant problems posec by pastoralists
are comson to both the Sccnlfs sad the Oxmas The setting of dry scason
fires in the £lood plain grasslands both maintains and increases their arca

(Sze Scction 3 - 2) and is nrobably rceponsible for as ruch of the destruce

tion of forcsts as clcar feclling for agriculturc. The only c¢iffaerence frorn

an administrative standpoint is that it is much more difficult to prevent

fires and apprehead those who start theme
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Annther problem is caused by high densities of cattle in conpetition,
both civect and indirect, with wildlife for available grazing. This
presumably rcduces the density of scme species in the Reszrve cither by
displacenent to arcas further from the river or, more peramancntly, by
competitive cffects on their population dynamics. [Either way the vicwing
potential of the arca is reduced.  Rangeland in the vicinity of the Tana has
been deseribed as in “wary poor condition' (FeA.0.. 1973). Vhilc this is
an unsupported and probably ovcrgencralised conclusion some local ovcrgrazing
undoubtably dncs occute For somz distance around bomas on the West bank
in the carly part of the dry season, the lush grass at the base of bushes
contracts strongly with the alwost bare earth in cxposcd sites. While
gome sheet crosion is evident the very damaging gully erosion found in many
other parts of pastoral Kenya is not found locally becausc of the flat terrain
and consaquent slow runoff of rainwater.

It is possible that this problem of over-usc of the Reserve by cattle
will become more secrious on the West bank with cffcctive cnforcement of
grazing rights within the Ida-Sa-Godana ranch and the L.M.D. holding ground
at Wenjc, both of which arc adjacent to the Reserve. If nomadic cattlc

are cxcluded from these arcas they way concentrate within the Roserve.

5 - 2(c) Changes in the river rogime

There rcwain two passible thicats to the habitat of the Resarve, which

are less diroctly related to local human land-use. Onc concerns alcphants

and has been discusscd in Scction Klei g TR other concerns the river

rcgime, which may be changed by storage regulation for hydro-clectric and

irrigation schcmes upstrcatis
The Saven-Forks hydra-electric scheawe on the upper river will consist

o National Grid with cloctricity.
respectively.

of & serizs of thrac dams to provide th

These arc callcd the Kamburu, Gataru and Kindaruma daus,

Only thc Xamburu cam has storage capacity. To date Kindaruma and Kamburu

arc functional and alrcady provide an annual avcrage of ncarly 0% of the

country's present zlectricity necas. The third daa at Gataru is to be

opencd shortly.  The Bura irrigation scheme has not yot bcgum, but a
ans have been dravm up (1LACO, 1975) and a final
The intention is to divert

dotailcc survey and pl
investment decision will shortly bc madce

part of the river flow by a weir at Hanigl ond run i
on the West bani in the vicinity

t along a “& ';a. main

canal to irrigatc an arca of 13,480 Ha.

of the present villags of Burae Individual farm plots will probably be

of 1.25 Ha. in sizc, thus pfoviding a living for somc 10,785 tennants and



and their dependentss In all it is anticipsted that €0 - 90,000 peoaple
will be attractzd to the arca, vhich is prascntly only sparccly inhabited

by nomadic Or.ia people.  This is very large scale developmsnt indead.

A Tana River Development Authority was establishcd in 1974 to advisc the
Governucnt on all aspects of the development of the Tana bosin anc its

main tos: to ate has been to intcgrate the devclupment of hydropowcr and
irrigation potential from the river. The possiblc adverse =ffccts of these
schemes on the downstream ecology are well within its bricf and descrve
detailed consiceration. Both types of dcvclopment must affect the river
regimc. The important questions are by how nmuch and, sacondly, what cffect
would chanscs of a given magnitude have on the downstrcam ccology.

An attcupt to ansver the first question has been made in the Bura
Irrigation Scheme Feasibility Study (op. cit.). The report considcrs
possible chonges in the frequency and severity of minimum flows in Harch
and of maximum flows at Nanigi, the proposec watcr extraction point for
the scheme.  Some key data on estimated minimum flows taken from the

report arc presented in Table VIII.

TABLE VIII. WMINTHUL MARCH RIVER FLOU RATES AT NNIGT (Cu. metse POY. 80Cs )

1 in 5 year cvent 1 in 10 ycar cvent

Estimatad miniﬁum flov 2t

Nanigi prior to the

Kamburu dans 37.0 30.9
Eininun flow vith Kamburu

dams i.c. at present 51.8 47.9
Proposcd Bura schemc offtale 15.1 i5.1
Rouwaining dovmstream flow

when Bura scheme function-

36.7 32.8

ing

lcasa a minimum discharge of
uru in 197% this has

The dams at Scven Forks are planncd to ¥
L -1
42.5 m.3par.53c. and sincc the inzuguration of Kaub

had th: offcct of slightly raising exccptionally low r
The Bura irrigation schema, if ond

jver levels, relative

to vhat they would othervisc have beens
will vithdraw a constant 15.1 ine per.secs,

vhen it is put into operation, 3
of 80 m. perssace Tha river

which 15 19% of the: present mean Harch flov

will thercforc alvays be lower tham it would without the schcme.  However,

it is argued that this depraciative cffact on erceptionally lov levels is
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almost cxactly countercd by the increase in minimum flows which las bcen

in cffect since the operation of the Kamburu daum. In othcr words extrone
miniwun flows will cventually be very similer to what thoy were prior to both
the Bura and Kanburu schemes, whosc cffccté will cancel cach other out.

On the subject of peak flows the report argues thac the Kamburu dam
vith an offcctive storage capacity of 123 x 1D:m. is inad.quste to have
more than o marginal cffcet on poak flows. It is not large cnough to hold
back a flood. The Bura offtake would ba the saue or rossibly less in the
west scasons than during the dry, since irrigatién water would only be
needed to supploment the rains. Henece it i claimed that the scheme would
have only a marginal cffect on the river. This contantfon is not supported
by any quantitative prcdiction of the effects of cither of thase installa-
tions o downstrcam flood frequencye.

Howcver, the report docs predict an intriguing affcct of the construction
of the Nunigi weir, which is not fimediately obvious to the laymcn. lppa-
rently th: bed of the river will risc by siltation both above and belou the
veir, Timecdiately above the weir this risc is prodictod to be of the order

of 1 ~ 2 metres in 5 years. This vill causc & local increasc in flood fre-

quency gradually backing up as far as Carissa.

The prediction of the effects of given changes in the viver rogime on the

flood plain ccology is difficult and =an only be wmade in qualit~zlic £ii8.

However, it docs scem that flooding 15 moxe crucial than dry scason wminima

as a determinant of vegetation. During tha excentionally lou river levels

of February and Harch 1974, when cven the forxy at Carsun was grounded, there

was no apparent intcrfcrence with the production of young 1caf on treecs at

Mchelclo,which occurs in some species at this time of yoar. Presuancbly,

mature ‘trees have a root systan copeble of drawing up water when the standing
wator table is 5% metrcs down, as it was then.

shrubs in the forcst arc quicscent in the dry scason and flo
as Gry out oY ara grazod doun.

Smaller forcst Lrces and
od plain bush-

land is wostly deciduouse Perennial prass

In bricf, all clements of the conmunity can tolorate the lowercd water table

and providing any chenges in the dry scason flov arc within the present range
of variation, thcy arc unlikely to be scriouss

A recuction in the height and frequcncy of £l
a scrious cffect on the vegctations In

ooding, on the other hand,

would almost certainly have

. e
addition to swamping flood plain land, the floods deposit s:diments, as in

Scetion 2 - 4, which rencw the fertility of the land. Floods ars elso the

> L ) 14 -~ L |
? t ds would tend to
time when ox-bow lakes are cut off, so & roduction in floods e

1 2y g
stabilize the river in its prosent cOUESC, thus preveating tac cycles of
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sencocence and rejuvenation in the vegetation pattern which are so charac-
teristic of the flood plain ccosystem (Homewood, 1975).

Generally vz way predict that thz adverse cffects on ¢iffercnt coiponents
of the vegetation will be in inversc proportion to the depth of their root
systews i.c. shallow-rooted ones will be more scriously affccted than
decp-rooted oncs, sych as trees. In approximate order of sensitivity,

the following changes are likely:-

1. 4 rcduction in the quality of grassland in the flood

plain and delta arcas. This would have an inmediate cffeer on
the the quality of the delta as a dry scason refuge for pastorxalists
and wildlifc.

20 A reduction in the agricultural produce of the Pokomos Rice
and Greengram are the crops most dependent on floods, but
maize would suffer also.

3. L decline in the flood plain bushlan¢ and forests bascd on old
courscs of the river, which are filled by the floods.

Lo Possible interferance with rcgencration of sandy lcvce forest
trce specics.  Somc of these species may require flooding to
gerninate and develop properlye Stabilization of flood plain
dynaini.cs would also have a long-term cffcct on forest composi-
tion. Homewond (op.cit.) belicves this would be particularly

disadvantageous for Mangabeys which arc spccially adapted to

unstable forcest conditions.

Many of the mature forcests are above the level of all but cixccptional

floods and thus, prosumably, do not require floods for their maintenanco.

Indeced, one important specics, Pachystclle brovipss has dicd off in some

arcas whore it was heavily flooded during 19.1.

Agricultural and cattle productivity will thus be the most sensitive

indicators of a deterioration in the flood plain environment. Beczuse of

~the dependence of the human population on this productivity thc cffect of

flood frequency should b the subjoct of
The asscrtion that they

the Kawburu ond Bura schencs on
a quontitative prociction from hydrological data.
be substantiatcd.

the design of the Hanigi weir

3 on the East

vill have only a warginal effoct nceds to

Uith a vicw to the more distant future,
wakes provision for a possible offtake of an additional 30 m.
bank of the river (i.c. in addition tO the West bank schome ) where prelimi-
nary studics indicatc a large ared of suitable soils. The report (op.cit.)
suggests that euploitation of this further irrigation potenticl would require
the eonstruction of a large stoxage dan(s) in thc upper reaches of the river,
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by vhich to control the prescnt floods and let water out slowly through the
dry scasons. Such a danm, the Upper Rescrvoir Scheme is alrcady at the
planning stage (T.RuDele, pers. comm.). In view of the very rapid incrcasc
in the country's population, if the Dura West scheme should prove a succcss,
there is likely to be pressure for this East bank extension to be carricd
out. This would obviously involve much more drastic interference with the
river then that roquired for the prescntly proposcd schenc. This in turn
might make the livelihood of the downstrcam inhabitants inviable. At
present ther. are an cstimated 40,000 pcople ultimately dependent on floods
downstream of Naniri. Their rescttlement would be a heavy burden on the
schome, whose wain function would be to gcttle surplus population from other
parts of the country. Should an cxtension of the Bura scheme ever be mooted,
this sconarin would nced careful asscssicnt.

A difforent sort of speculation is prompted by the prediction of a
local incroase in flooding above the Nanigi weir. This area will become
very favourable for agriculturc and will probably attract greater settlo=
ment then at present; cither by immigration fron other parts of the river
or by rcjected applicants from the scheme. The forests of the aorca will
thus b. greatly at risk, yet at the same time their undisturbed survival
would constitute an experiment on the cffocts of an incrcasc of flooding.

d prior to the construction of the weir i.c. now,
The preliminary study coulc also

If the arca had been studic
a future study could be most imstructive.

identify the most important arcas to be conscrvad.

Finelly, to surmarisc the relevance of this soction for the Tana River

Game Rescrve, it is probable. though not proven, that the existing Scven

schomes will not have a significant cffcct on the
do alter the downstrean

Forlks and proposcd Bura

habitat. In so far as they, or future schemcs,

: £
river regime, the agricultnral and pastoral livelihood of tha inhabitants

is lilkcly to be a more sensitive indicator of the change than tha condition

of the forests. The livelihood of the pcople will a
st indiscriminate orploitatiosn of the river

1s> be a much morc

cffcetive political wcapon.ﬂﬂﬂin
than i1l the consarvation of forcsts.

for human land-usc vithin the Resorve: a discussior

5 - 3. Recoumendations
If it is accepted that the priwc purposs of the Tana River Game Resorve
flood plain forcsts,

atible with oxisting human land-
roblem of the Reszrve. Regulations

To be enforcable

on it must be a preciated
is to conserve rcmaining th P
. use as outlined

that this aim is not comp

above. This is the contral mansgement P

rcable.
must be deviscd which are both cffective and enfo

-
e S
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requlations nmust, in the final analysis,win the acceptance of the m&jority

of people.  Good public relations with local people arc therefore an cssential
aspect of Lhc proper wmanagement of the Reserve. Amongst other thiﬁgs this
means a rcalization of the sacrifices boing demanded of very poor people

vho arc only doing vhat they have always done and considered their right to

do. Uhilc cnforcing changes in land-use on the one hand every cffort wust

be made on the other to make the Reserve an alternative ccomomic bencfit

to the residents of Owano and Ndera locations and prevent their alienation to
it.

It is suspested that control of humen land-use should proceed in two
stgacs, in which restrictions should be matched with tangible benefits when-
ever possiblce Regulations can be made in some cases by the District
Commissioncr via Chicf's Orders and also by cdict of the Hinister for
Tourism and Vildlife. The Attorncy General's office has reccntly deter-
mincd that since a Game Reserve is gazetted by the Ministry, the County
Council may not pass byc-laws for its administration, cven theugh the
Ministry is only acting on its behelf. The County Council, hovever, still
plays an important rolc as receiver and spender of income from the Rescrve
and in laying dovn conditions on which a lease is granted for a private
company to run a commercial camp in the Reserve.

The first stage in the establishuest of the Rescrve as a de facto

consorvation arca is basically a frcoze om existing land-use. A ban on

further forcst clearance and on burning has clreedy beeu made by the District

Coumissioncr. This also includes the cutting of large trees for camoes,

charcoal burning and the usc of pela trecs in the Reserve for making paln
as for all

of the Regerve arc such that suitable arca
Cuano and Hdera

wine. The boundariecs

thesc activitios cxist outside the Rescrve but still within

locations, These restrictions shoulé be extonded to prevent any further

od land, since this is potential forest rogeneras-

farm cxtensions on fallowe
tion, or any inmigration for settlement, as for cxemple, the Somzlis have

¢onc on the Dast bank in rocent months. Jith rospect to pastoral rights,

vithin the flood plain nust be stopped
This will rinimizc fires and traup=-

~ S 1. -
&t very least crazing and crinking

access limited to a few definad spots.

ling by cattle within the flood plain. However, cviction of pastoralists

cticable and is discusscd belowe These

at an carly stage wmay be moxe pra
ements of the Rescrve and must

are considered the winimum conservation requir

] £
be enforced rigorously. The threat of cviction frow the Rescrve would be

the ultimate deterrent to persistent offences by agriculturalists.
On the othor hand rights of passege

rights in the river and scasonal lakes should be

by local residents and fishing

puaranteed for local residents
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using traditional methods (c.g. no nylon ncts). Honey gathering should
be permitted provicing it does not invelve buring or other coestruction.
The right to cut stakes for building purposes may be conceeded although the
Warcen should ba able to direct it (c.g. to determine which specics of
bush and from vhich forest patchcs.). : v

The most impoxtant demonstration of good foith by the Goverament will
be in the provision of cuployment to people in Guano and Ndera locations.
If the jobs are given to outsiders when they could be given to local people,
this will be scon as a betrayal and the Game Department can expoct little
voluntary co-operation with land-use rcgulations; Furthor, cmployment
opportunities should be spread cvenly among the Pokomo villages in the
two locations and also, where suitable, offored to the Orma bascd in the
location (c.g. at Wenje)s  Employment opportunitics are likely to be in
threce main categorics - as game ScOuts, employces of the coumercial canp
and as labourcrs. At prescnt 9 labourcrs and a driver arc cmployed as a
labour tcam and this type of cmployment will continue under thc directicn
of the Warden. Discriminatory cmployment clauscs are not acccptable for
inclusion in the lecase for the commerical caup but the leasce must never-

theless be prevailed upon to cmploy local rosidents of these two locations

whenever reasonably possible.  Game Department cuployees arc obviously
subjoct to transfer to any part of the Republic, but it is suggested that

hs Rescrve an equivalent number arc
d some from the frmcdiate vicinity

for the number of scouts posted to t
reeruited -:ithin Tana River District an
of the Rescrve. i

Another way in vhich the Resexve cd

bed-night revenues to the County Council whic

be a local benafit is through the
h can boe used to finance 1ocal
and dispensarics ctce Initially

conmunity projccts, such as improved schools
ner bed night, whichover

these arc being charged at the rate of 10% or 10/«
houever, shows that the benefits

is morc. Experience in other districts,
r vay back to the part

of such rovenucs often completely fail to find thei

of the district in which the money is raiscd. This is a matter in which the

, District Commissioner, as Hone Chairnan of the County Council, could exert

ne nossible solution would ba for a ccrta
s ear-marked for projects within the two

some influcnce. O in percentage,
perhaps onc half, of revenuc to b
on is talken on the sceond stage rocormenda-

locations conccrncc. If acti
roa, the moncy could

tions for onc or more monor irrigation schemes in the @

ribution to the schcaa.

Finally, a fcw local rocidents have shown an intcrest in becoming

Provision should be made for such locnl

form tha basis of a cormunal cont

sharcholders in tho tented campe

investors. The ﬁroposed lzasec also favours the idea of their inclusion



in the enterprisc.

A sccond stage in the cstablishment of the Rescrve with respect to
agricultural threats should be delayed for 3 - 5 ycars until the success
of the first stage can be assessed and the financial benefits of the
Reserve arc apparent. If the Reserve is accopted and its regulations
observed both in spirit and in detail a sccond stage way not be necessary:
a remarkable cxample of co-cxistence between destructive huaan land-use and
conservation will have been achieved. If, however as is more likely,
conflicts and infringements of regulations still arisc it must be accepted
that the Rcservclwill have a greater chance of survival with a nminimun of
human habitation. Purther, in order to relicve Elcphant density in
existing forest patches and minimize the frogaentation of forests (See
Soction 3 - &) it is highly desirable that succession be alloucd to proceed
towards forest in all arcas, including those that arc now shembas. In
bricf, people should be enticcd to leave by the offer of an alternative
livelihosod outside the Reseive.

Judping from rcactions to Ty enquiries, this could be achieved

willingly, if the project was properly conceived and orpanised. At present

people in the arca have no wish to take part in the proposed Bura irrigation

scheme, although this attitude might change if it was seen to be a success

and the opportunity :7as okfered. A small proportion of the plots on the

& for rcsidents of Tana River District

ent residents of the Roservoe.

Bura scheme will no doubt be reserve
and priority of acccss should be given to pres

A botter alternative for the presont purpose
locations of Guano and lidera, but outside

s would bz one or two

minor irrigation schemes in the

the Reserve, and on which priority of scttlement wes again given to anyona

vho has traditionally lived in the arca of vhat is now the Rescrve. Minox

irrigation schemes are notoriously difficult to organize and run success=

fully. Thc first problem is the siting and design of the schemz and a
4 scheie Ls currently

the maintenance of machincrye.
assistance being provided

D.Pe /F.A.C « Hinor Irri-

sccond usually concerns
in operation at Wema ncar Garsen with tochnical
rpanizetions and the U.dl.

by various overscas aid 2
osress should be £5l1loved carcfully. The

gation Schemas Projeccts  Its pE

s0oils in that arca have been surveyed by Soumbrock et al. (1974).  The

present scheme is sited on brown clay basin laad but soils intermediate

y levee soils arc recotaende
as of both these sofl types ¢

P £
betwcen these and sand d as ideal. As far as
e n
1 can jud:c; cxtcnsivc are wist just U’.)uth.of
river and arc mostly not used for agricul-

fnazini on the Wast bank of the
y little unused flood plain 1and out=

turc at present. There {s rclativel

side the Reserve in Guano location, and the adjacent areas of the dry plains
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arc probably only oflmarginal suitebility if they corrcspond to either the
"ou terrac land" or "regular valley sides" described by Sombrock ct al.
(1973) for the Tana betueen Bura and libalambala. However, any further
consideration o.”7 irrigation possibilitics should be preceeded by a profes-
sional survey by the Soil Survey Unit of the Ministry of ﬁgricultufe.

Uith rcspoct to the problem of maintaining punping equipment, consideration
should be given to the possibility of 1ifting vater by wind-powercd pumps.
These arc mechanically simple and the fuel is the cheapest known.  Con=
sidering the time nceded to survey, plan and finance any irrigation
schees, contacts and enquirics should be initiatcd immediately with the

Vinistry of Agriculture and the Tana River Development Authoritys.

The problem of rclocating pastoralists is Jifferent in that they are

traditionally nomacic and very few arc permanently regident in the arce of

tha Rescrvee. As stated before it is Government policy to divide up pastoral

lands in the district into group ranchcss Thus, it is argued pastoralists

can be completely oxeluded from the Reserve and absorbed onto the new ranch

lands. This would certainly be desirable simce there is at pres
except the very arid

ent no part

of the lowcr Tana basin from which cottle are excluced,
tside the lower Tana. One small,

£ the cffect of cattle grazing

Kora Game Reserve, which is strictly ou

undisturbed arca would allow some asscssment ©

and poarticularly the management policies of the now group ranches on ranje

condition. It would also probably bacouic @ nagnet for wild arazing animels

and thus provide improved gane viewing in the Rescrve, although the possibility

>f an elephant problem is appreciated, as discussed in Scction & - Oe

t the necw group ranches will expericnca

It is the author's opinion tha
f the distriect being too arid

considerable difficultics on account of most ©
» on anything but a very entensive ran-

to support substuntial heris of cattl
0.'s report on Range Developient

ging pattern. This is in linc with the Fehe

in Tana River District (Ch.5 PP 4L) seeltthe tralitional nomadic approach

i.c. opportunistic grasin® novements relics heavily upon the fow favoured

thor=bc no intensive ranching develop-

arcas therafore it is roconmended that
thage arcas". If this prodiction

ment which would exclude gencral access €O

Ls corfsct thwn thesa ia 1f0TNEE FE R
r nigrating £rom 5az
attempt to exlude cattle

nsiderable nunaber of cattle

cither not absorbed on to ranches © stted ranchlan. in

scarch of better grazinge. This means that any

yon the Reserve, while desirable from an

grazing and pastoral scttlement
1t to cnforcde On the other hand

ecological standpoint; may be difficu
zing would be intolerably destructive in the circun-

uncontrolled cattle gra

mpts to limit grazing aithout excluding it altogether would

stances and atte
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be even more Cifficult €O enforce. It is thercfore recormended that all
pastoral sottlement and grazing be excluded from the Reserve. This is
particularly iwportant on the Uest bank which is casicr to administex and

more import.nt to the development of tourisi.

5 - /4. Sunmary of land-usc rccommendations
STACE 1
Enforce a ban within the Reserve oni-
) All forest clearance and ex ension of shambas into fallowed land.

2. L1l burning.
3 The cutting of large trces for canocs.

b The tapping of palm trees for paln winc.

3. Grazing of dowcstic stock .ithin the flood plain, accass to the

rivar for being restricted to a few defined spots.

Conccod vithin the Reserve, subject to the above restrictions being

observad: -

1. The right of cstablished farms and their ouners and families to

remaine
24 The right to cut undergrovuth saplingGs of non-canopy tree species

in spocificd forests for building and Comestic us2e

3 Rights of passage to local residentse

be Rights of local resicents to fish and collect wild honcy.

At the same time as the above, anc cqually importaat, cvery ucans
nofits in Guanc anc ldera

should be uscd to provide crployent and other be

locations. Specifically it is suggestae¢ thati-

residents of these locationse.

1. All labouring jobs are offecred to
ted cemp within the Peserve

e fny leasea of the concession for a ten
¢ these locations uhonever roasonably

should cmploy residents ©

pOSSi'D].C e
3. The Garie Department should cmploy from Tana River pistrict and

ney scouts as 2are posted to the

preferably this arca as may

Rescerve.
County Council from the

be Onc half of all rcvenud acceruing to the

srojects in the two locations

Resarve should be used to finance

CONCCINCGe
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Develop ong Or oX
locations with the
currently in the
thecse peoples

If foasible under the
donestic zmziﬂg‘ﬂ
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_(_]_I;IL’EP'I"ER 6. DEVELOFENT PROPOSALS
5 - 1. gggeral

It will be apparent froa the last chapter that a major cffort must
be mads to develop the Tana River Game Reserve for tourism and thus
justify the Reserve locally in terms of cmployment and revenuc.

The tourist potential of the Reserve will be almost exclusively
restricted to the dry scasonse. Firstly, vhile the Garsen-Carissa road

i ile to Ty e
is likely to be upgraded to all-weathor status vithin the next five years,

a o . B - & :
t present it is often impassable to gsaloon cars during the rains. The

same applics to tracks within the Rescrvce Sccondly, mosquitoes nale

0 ocnins -4 1

utdoor evening activity a nisery curing the rains and for about one
1 = ntCtnT o s ] "

sonth aftervards. This ie partzcularly the casc if the river has flooded.

Outside of thase periods mosquitoes are not a scrious problem. Finally,

arly for Elcphant is much better in

conventional gamc viewing and particul
though, can be

the dry than the wet seasonse. Forest and riverine fauna,
scen at all scasonsSe.

on both sides of the river must eventually be

e West bank is considercd a higher initial
ssible and is the side from which most,

While the Reserve

S ’
aéninistered and developed, th
priority because it is much more acce

if not =11 visitors will enteX.

viewine circuits and boundary traciiSe

5 - 2. The road systZily
outside the Reserve arc fundamental t2 its

Cowraunications within and
Roads end an airstrip have

adninstration and development for tourisme

been the main priority curing the initial developuient programs2 sponsored

by World Wildlife Fund in 1975,
nt of tracks compl

ogether with the loc
d other {nstallations. The total

cted or oroposed within th2

The approximate alignme
ation of the airstrip, the

Raserve are shown on MaP‘z' t

proposcd site of the headquarters an
pProposcd tracl system couprises 55 laa. on the Vest ban!: and about &0 lan.
on the Kast bank, excluding poundary cut linese 0f this some &3 e On
the Uest bank has been comploted to datcs The tracks have been cleared
to a width of about 5 m. and follou a gently vinding course, 8C @S to give
The tracks will require periodic

mazinua opportunity for gane viewinge
since use of the Reserve will

grading, ideally aftsy each rainy seasons
ated that murrani

decided to muUTTam cortain scctions,

be hishly secascnal it is not- anticip ng of the roads will

be nocessary or dosirablc. Bven if it is
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those scctions within the flood plain must be left since nurzan vill be
washed auvay or buried after substantial floocds.

On sccount of the small and divided arca of the Resexve it has not
been possible to cdevelop very many circuits within it, but tracl does:
pass through scctions of all the main habitat types and most of the foatures
of the flood plain ccology can be scem.

The northern boundary line on the West bani reaches the river at
Makere at the site of four grave stomes date: betucen 1899 and 1910.
These belongzed to the families of Geraan loulirchen missionaries who set
up a mission here in 189C, but moved to Hola in 1912 (Rovlands, 1955).
The main llorth-South track on the llest bank runs fronm herc along the cage
of the flood plain past the turning to the tented camp and into the flood

plain betuecen there and lcheleloe The forest edge at lichelelo is completely

open due to locally very alkaline soils and the track runs alone this strip,

past the splay lale called Pongi and into the Congolani West forests
This is the only substantial forcst patch crossed by road and is mainly of

interest on account of the totally scnescent arca of cu- achgstella forest

adjacent to the Congolani ox-bow lake (Sce Sections 2 = & and 3 - 2).

South of Congolani the track follows 2 deep flood channel that was gouged

during the formidable £loods of 195l. Aftexr passing through 1.5 k. of

floo¢ plain bushlnnd the road emcrges om to an open arca,
Type III forest in 1926 in the

knoun as

Mariadadi. This was clecarcd of a natural

hopes that the Govarnaent would give a pusp for a cotton irrigation schenae

The scheme vas ill-advised and soon abandonc¢ = a sad cuample of forest

clearance for short tcrm gain, in this case three ycars' crop without
irrigation. At tha southern end is another belt of cead trees whose

death was due to the very heavy flooding during 1971,  Here we have

exanples within 3 !z. of cach other of troes +i1led by too rwuch and too
s another track from the

little vater. At this point ths track crossc
in thz 1930's to provide

main Garsen-Hola road into Buomos " ERES WS cut
4 of the Baomo South forest patch.

£lood in 1947 (Rowlands, 1955).
¢ spot for visitors with

access to a prison cawp at the llorth en
The original site was uvashed awvay in &

A site necar this by the river is sugnested as a gao
their oun camping gear. Continuing South on the main track, it eaters
a 10"._'--1_yins broun 5011 part of thc_ flogd pla’.n nnd runs pnrallcl with and

forcst and the two Unazini patches until it

Vost of the larze Daono South
joins the track from lnazini village te the main road. All this southcrn
scction of road is liable to flooding and is stremely treacherous after

rain. A small circuit at Hikano glves access to two attractive osx~bows and

of this arca. This would be another possible

the rathor diversc forest types
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carpsite or site for a ranger post in the South of the Reserve.

One important game vizwing track runs parallel with this main track
but outside the flood plain betueen the lichelclo and Baomo tracks. This
winds through attractive bushed grassland and a strip of woodland. - A
further such track could be alignec ncar the main road in the grassiand
zone wherc Orma and Somali bowas are usually locateds

For visitors wishing to diversify their game viewing by car, the
cut-lincs made in 1975 by Rodgers Ltd. during their oil prospecting
activitics aras of great potential as they cive ready access to areas well
away fron the river vhere a aunber of large mamnals may be secen that arc
rarely sighted within the Rescrve (c.gs Eland and Topi). At certain
scasons conventional pame viewing 18 likely to be much botter herce than

near the river. A particularly attractive circuit would proceed West

along the liaroni cut-line that crosscs the airstrip, continues over the

main road and then crosscs another HNorth-South cut-linc 9 k. beyond.

inucs for another 32 laa., until it ends near
this cul-de-sac it is suggested that

The westerly cut-line cont
the Tiva. lovever, rather than follow
visitors turn South 6.5 !sa. until a prominent East

crossed, This could easily be upgradcd to a proper tracle,
the main road ncar the

.West elephant trail is
but is quite

negotiable even at presents It cierges on to

Baoio tracis The Reserve can be re-ontered at this point and a return to

the comacrcial canp or any othecr part of the Resexrve made by one of the

al circuit from the commercial camp would
be just under 50 km. and providc ncccss'to an encellent diversity of vicu-
no outside the Rescrve would be

would have to be

routcs already describeds The tot

ing opportunities. However, all the drivi
the Ida-Sa-Godana ranch and pcrmission

on land belonging to
County Council and the

uast to the ranch from the

agrecd by means of a req
already derives considerable income from hunting

Game Department.  The ranch

concassions on its lend Enc €SS not thought that there would be any objec-

tion to frcec use of its land.

Tracl-s on the Last bank have not yet been aligned in dotail, but it

is sugrested that a main lorth-South track is cut from liasalani in the North

to Kiterc in the South, following the edge of the flood plain. - Such a

from lasalani police
adjacent to the flood plain is fairly

track alrcady cuists for 13 K. post as far Jouth as

Kivuoni. Host of the €ry plains zond
' uld nced 1ittle clearancce Froi: there

open as far South as lichelzlo and wo
flood plain.  Access fron

to Ticoro 1 only a furthor 11 0 e esgeial oo BIED
Th;ut:z:%' %E Egéafé:ffpgggég pSsEaffoﬁ-fjﬂrﬂ is 3°°a= but that ErOﬁ Ijara
to ¥itere is presently vgry_crodcd. 4 aew cut-line is e to be cut shortly
on the East bank in exact continuation of the Laroni cutline and this will

e
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tented carpsitcs The success of this venture is contral to the cconomic
success of the Rescrve and thus its viability as a comscrvation arcas It
vas thereforc conceecded that an arca of undexgrowth in prine forcst havitat
with shacy overhead canopy vould have to be cleared. The arca choscn was
by the river ncar the boundary of the Reserve, above flood level and rarely

likely cven to be cut off.  The exact sitec was sclected beacuse of the

presence of a young and shady stand of Bliria unijureta by the riverbanl:.
This specics docs nct secem pronc to dropping large bracnhes, unlike some
more cormon forest specics, such as Acacia clavicera or Ficus sycomorus.
The vieu of the opposite bank is forested but the strip is no more tha

50 m. wide and backs onto ceasonal grassland. It is thus very vulnerable

to burning which would detract considerably from the attraction of the site.
This wwst be prevented at all costse In addition to firm action against
any byrning in the arca it would be worth cutting a fire~break in the grass

frmediately behind the forest strip to further forcetall this possibility.

hnother enccption to the principles of site sclection in @ small

rescrve is the cxistence of two small rescarch houscs by the river at

Hchelelo. This arca was.clcarcd for farus in 1556 and abandoned in 1939.

Regencration tovards forest is progressing and this arca should certainly

not form the wnuclcus of the Rescrve headquarterss Such an action would

arca and thus interfere with the Reserve's prime
There is, however,

involve reclcarance of the

ain of forest conservation to an unacceptable Cegrees

a good c.-se to be made to leaving these existing buildings for rescarch

purposcs and one has been loaned {ndefinitely on this understanding.  The

ncarby forest patch of 17 Ha. has been studial intensively for 3 ycars and

it is important that continuity of rescarch in
hours of observation is preatly facili-

the same stucy area be maintaino

Behavioural rescarch involving long
scarch worker's dwelling to his study arca

r car travel in the Rescrves The same
¢ intensive ccological sampling of this

tated by the promiuity of the re
and this also minimzes the need fo
applies to other rcscarch that involve

arcz by foot.
fently doveloped to require

acccss point is at llakere

Uhen the Reserve HeQ. at liakere is suffic

2 treated water supply from the river, the nearest
or is also mace available to the village.

and it is su-pestcd that the wats
This would be secn as a most veleowe spin-off of the establishment of the

heacquarters ncar that village.
The proximity of the tonted cawp to lakere would also allow soma non=

in Halkere and cormu
civen over

te to work caily, thus

essential caip staff to live
to accomodation of caup

reducing the area of forest that must bo

imployucs_



The siting of onc or :ore emtrauce gates on the West bank is a problem
since there arc at present four acccss tracks into the Reserve., It is
suggested that the initial gate be at the entrance to the Mchelelo tracli.

In such a suall Rescrve this may be adequate. If @ further pate was.wanted
{t coul” be located zat the Chicf's office near the main road on the track
into tnazini. '

A more important priority than a sccond gate on the Hest bank would
be a gatc and rangeepost on the East banke The best site would probably
be Kiterc. Communication vrith the Cast bank and betwoen different points
on the river would be greatly facilitated by a boat and outboard motor for

usec by the administration only., Ot times of flood this would be the only

means of access to most parts of the river.

6 - 4. Development for tourism

6 - 6. (a) Tourist potential and nosition on circuit.

The major potential source of visitors to the Reserve is undoubtedly

Kalinci, 160 'ai. to the South.  Some 15,000 tourists stayed in the town
during the 1974-75 scason (rir.

werc Cerman, Sulss and French tourls

CaIt llorby, pers-cont.‘l.)- Host OE thcsc
ts who spend wost of their vacation on

ns to various lational Paxls and

the coast. However, nany tasc excursio

the tuc major air companics in the toun betwocn them flew an estinated
The marlket for such

tours in that scason.

5,000 tourists on game park
and the Tama River Game

tours is still comnsicdercc to be undorczploited,

Reserve, by virtuc of its diverse attractions and proxiaity to Halindi

is very favourably placed to exploit ite
For the visitor goinZ V¥ road to Lamu, the Rescrve is 53 laa. off his

way from Garsen. A&ir tours which combi
Other means of acces

fast bank access is loss

ned a visit to the Rescrve and to

Lanu would be very ettractives s arc from Garissa

which is 200 Lm. lorth of the West bani roade
i cut-linc and ex
f a cdctour circuit betucen Garissa and

good Lut cntrance via the liasalan it by the Kitere track

to Ijara offcrs the nossibility ©
Lanu. The possibility of a conncct

mentioncd.  The Last bank will becom2

ing road frow Garsen to Kiterc has been
morc important as the other metvr pamc
raserves in the arca are developecs  The frovale and Doni Gamc Rescrvas

fncluded in a single safari. Eventually

arc particularly vell placed to be
ay cmer c which would

rm Kenya gafari circuit @
2 and Rzhole Gane Rescrves upstrcan of

yvas in southern Garissa District with

it {s intended that an Baste
include leru HNational Parlc, Kor

Garissa, Arawale and Doni Game Rese

-



fncorporatcd into a tourist guide book covering the vhole of the Neserves
There is rood rcason to belicve that may tourists appreciate the opportunity
to understand an arca in a wore profound sense than simply watching laxge
pammels in pleasant surroundings. On account of its habitat diversity
uithin a small arca this Resexrve offers a great opportunity for education
in ccology.

Dather longer walks could also be orsanised; but the iichclelo study
arca forcst should under no circumstances be used for conducting tourists.
It is also not rocormended to use the forest between lichelelo anc Guru
on account of the hizh censity of big game spccies that use it The only
other forests, in fact, whose quided use by tourists might be considered

arce the two inazini patches because they offer a great diversity of forest

types in o small area.
Boat tfips on the river are also liliely to be a areat attraction.
The scction of the river vhich is most attractive and where nost fauna

can be scen (Sce Section 3 - &) is between liakere and Daomos It is
ation of these trips be left to the commexcial

at the camp oF Hakere they could drift
ani or the Baomo camp site, where they

sugrested that the organiz
camp. If visitors cabaried

dounstrean as far as either congol

could be piclked up by car after a trip of two or threc hours. The most

attractive type of craft is a pair of cugout canocs lashed togethers

However, by cncouraging a market for canocS
Their use i8 therefore reluctantly

their use conflicts with
policy on forest consarvations
motors should certainly not be alloued;

y Crocodiles, Aisturb the peace and
misc local employnment. Their usc
for fast transportation by Game
2 control fires °F poaching).

recoumended againste Outboard
they frighten animals, particularl
conflict with the requirsment to mani

is only justified by the occasional need

Departient pcraonncl (cene tO investisate an

A number of cntroprencurs have occasionall
longer boot safaris, say between the Rescrve and Kipini at the coast. Ny
tors bagin to fecl bored and hot after

y shown {nterest in much

experience suggests that most visi

about three hours on the river. Belov linazini therc is virtually no

varbanl:s and the river flous wonotonously betucen high

forest on the ri

crassy banlis.

snecial attraction which should be developed

A diffcrent type of 5
is a warlet for local crafts.

for the quality of their woven wat
mlingo'e

The Polkou© of the lower Tana arc noted

s, of which therc are two cood quality

4 ] i PP, i
types, the machacha" and the poth of these ant the tracitional
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woodoen corbs undoubtedly have cormercial potential, whose only outlet at
present is via shops on Larue  The tonted camp for tourists would be a
wuch more ready wmaxiet and would spread mondy directly to weien who nake
these things. The sums of money would not be large but they would: be

tansible benefits to & large scction of the community. The iats are made

from Phocniy Noclinata and tho combs from Hunteria zeylanica. Doth of

these are bush spccics common outsida the Rescrve, 60 tha development of a

cormercial marlet for them will not conflict with forcet couscrvations

6 - b.(c) Lcconodation

sarve will be the

The main accoocation for visitors to the Re
!
e is being nesotiated

comriercial tented campe At the time of writing a leas

throush the County Council for use of the proposed caupsite arca by Wing-

fishorgnfaris of lalindi in conjunction with Laufords Hotcl an¢ Root~

Loalkecy safaris.

The bed capacity of the establishment is one neans of controlling

the scale of development and the aumber of visitors to the Rescrvee

While it is desirable that tourism within the Rescrve be promoted

2
{t must be remombered that at 84 k. the Vest bank of the Rescrve is 3

and thus its tourist capacity i{s coing to be limited.

very small arca

It is most unlikely that visito¥s will travel long distances to @ vrenote!

part of the country vith less Hlatant attractions than the vast hexrds of

the Mara or the scenery of Sambur

conditions. It 15 suggested that abou

u ond tolerate hish density viewring

t 20 beds be the maximuwa permitted

{n the commercial caipe

The same linc of argument that vould
also excluce any subscquent building »f a

limit the bef capacity of @

comeréial teonted canp would
lodges In the case of a lo

{nadvisability of buildind any lar
will bz obvious ¢rom Section 2 = 3¢
own equipment has been

ége the argument is further roinfoiced by the

ge and permancnt structure in the flood

plain. The rcasons

A site for a cazpsite for visitors with their

sunrested at Daowoe Other possibllities exist at liano and Kiterc.

Initially the only facilties tha
ch should be colle
ilablé at the Bao

when @ treatment plant has be
uire another watex trcatwent

t necl e providcd are a long=-drop lavatory

cted outside the flood plain. River

and firowood, whi
1o site and drinking water could be

vater is rcadily ava
on constructed therce

collected from liakexe,
g-help bandas would rcq

This could also provide for a ranger post both to

{sitors in the ncarby Baouwo South forast.

Later developuent of scl

plant at the campsitce

administer the canpsite and guide Vv
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6 - 5. 'Tho tols of rescarch

it should be apparent frow the doscription of this ccosysten in
previous chaptexs, that it is onc cf the most conplex contained within
any llational Park or Game Reserve in Bast Africa. In vicw of this and
the considerable scientific {nw-staent alrcady made in the Reserve, it is
greatly to be hoped that rescarch will play an fiportant and constructive

role in its managericnte To this end threc seneral sugnestions are rade d=

1. lianagement shoulc be actively involved in the monitoring of the
Reserve so that the gathering ané application of inforaation
do not come to be secn as distinct, nuch less contrary acitivitics.
Zo Rescarch proposals should be vetted within a framework of priovitics.
A state:.ent of priorities forccs manageuent to fhcntify topics of
irportance and arcas of ignorence and thus prccisposcs itself to
give carcful consideration to the conclusions of rescarch on thom.
A broad fraacwork cxists in the Rescarch pivision of the Game
Department's prioritics for thc Galana eco-unit and soic MOIC
Jdetailed suggestions are nade below.
3. In making and assessing rocormcndations, both scientists and
tinguish carcfully betwocn scientific
and their opinions (Douglas-Hanilton,

adninistrators should ¢is
facts, scientific judgements

1973).  Opinions and recormencation
omponent and theivin lies the

¢ usually involve an othical and

acsthetic 235 well as a scientific. ©

- . e L ]
scenuine basis for disagrecnents Disagrecrcnts basccl on scientific

focts and judgement ake in principle resolvable and therefore

unnecessarys

The follovwing topics should be nonitgrcd as pert of routine panagenent =

1. Climate. A scrcencd weterolosical ctation should be established

{n co-operation igith the East ffrican Hoterological Department.

Rainfall data have boen collected at lichelelo only since Septetber

1974 and maximua and minimum terperatures have becn recorded but

not under screcn cnnditionse other rain gouges shoul¢ be lept at

any ranger poOStS ostablishede
2. River levelse & graduatod post should be embed<ed in concrete

in tha river bed at liakere and reac caily. lore detailed hydro-

locical cata {ncluding flor ratings arc collected now at llcla and clise~
vhere but jumeciately aveilable height reacings nive an incication of

the cxtent of floods in difforent parts of the Reserve and allow



comparison between seasons and yearsSe
3. feriel survey. The requirenent an¢ methodology for a systematic
aerial survey to be carrizd out at lcast oncc a year in the late
dry season as deseribed in Scction & = 5, Uhen an ceroplanc
{s availabic for this, tire should also be taken t2 rionitoxr on
serial photographs any destruction or re;rowvth of forests.
Copies of the new set of acrial photogrephs for this arca taken
{n 1975 should be acquired and roferred to frequentlye In
addition, the date, citent and severity of any fires reported
{n the ficld shoulc be plotted on a vesetation maps
e nxclosurcss In order to monitor the effect of large mammwals
and particularly Llephaent and Cattle, on the vegetation,
exclosures of perhaps 25 m. by 25 @. should be established
at 3 locations chovm on liap 4., These sites arc considered reprc-
sentative of nisxed forast (Type 1), Acacia (Type III) and evexr-
green bushed grasslands They shoulC be surrounced by standard

gawe=-proof citches (2.5 me deep, vertical on the insicde and sloping

on the outsice), and incluce a fined point for comparative photo-

oraphy of the plote Scicntific assis
f these arcas an¢ ncarby control arcas.

tance should be gought with

the initial cnumeration ©

Enumcration should iceally be repeated at least oncs @ Jo ' Te

Even if not sarpled regularly they are likely to be of great long-

texm valuc and the moats should be paintaired carcfully.

Egscarch prioritics

od that the tuo houses at Mchelelo be

It has alrcacy been suggest
rotained for usc bY rescarch workerse. It is also felt that this is the
maz:iaun nunber of houses that should be built in the Rascrves Sowe other

- L]
wvorkers living under cenvas in other parts of the Rosecrve anc temporary

ficld assistants doing‘vacation projects may be acceptable additions to

he Rescrvie

the rescarch capacity of t
ative should be siven to students of lairobi

Priority and cvery ince
unfversity in preferonce to ovcrscas scicntists and students. At present
iously undor-rcprescntcd in ccolosical rescarch

Kenyan scicntists are ser
y an unhezlthy state of affairs.

in the country anc ¢his is surel
s completad or in progre
ology and behaviour of the ilangabey from Septeizbax

¥ n v
lescarch project ss in the Nescrve arvc:

1. A stucdy of the cc
1972 - fugust 197¢ by iliss 12, lomevood vhose main study arca uas the
e

his stuc

" 1 v R -
forests at 1Mka.0e y is currently being vritten up for a
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doctoral thesis at University College, London.

2. A study of the Red Colobus monley and its habitat by the author
from Janﬁury, 1973 - Decenber 1975. This is to be uscd for a
Ph. D. thesic at Dristol University, Zngland.

3 A study of Rlephant ccology in Tana River District but centred
on the Pesexve by live Jo Allaway of Cornell University, UsSedie
This study vas begun in October 1974 and is still in prograsse
It is to be submittad for a Ph. De

&, 4 study of Baboon ccology by Hiss Se Singer, begun in
Septcuber 1975 ené still in projreSse This is to be used

for an li.5ce. thesis at Corncll
5. In addition tuo-month studies have bccﬁ carried out by undergraduate
students [rom Bristol university on:= '
The ccology and social organization of Sylkes? monkeys,

by lliss Ce Harcourte

The ccology of Green Uood Hoopocs, by 1lire De Parker.

The ccology of three snecles of ingfishexs, by Hre 5. Nicholls.

The last two authors also carried out a acneral ornithological

survey of the Rescrvee (hopendizx B).

In addition to follou-up work on the majox studies completed or in

progress, other studics would be valuable. Priority should be given

both to studics of obvious relevance and to morc acadenic studics that can

be done nowherc elsce The list thercfore conccntrates on the flood plain

vhich is the unique foature O the Reszrve, but it is by no mecans cxhaus=

tive:~-

1. A major study of the Syles! roniey to complcnent studics on the

other thrce forest sonkeys (Vervets arc rarcly found in forest here).

omic valuc, since the prelivinaxy studics of

cs may be intermediate in its

This would be of creat acad

liiss C. Harcouzt susnest that this speci
he Hangabey and Colobuse The stucdy of several

fecding niche between t
{5 onc way in which the relationship between

specics in the samc habitat
fecding ccology and social or;anization can be unravelleds 1f ths sanc
study arca {s usad for cach study, MoTc foraccful comparisons may be nade
betucen thaf. In acddition; consicerable prelininary vorl: such as

habituation of groups ans clearinl of trails is completed and bacizground
information on the habitat {s available (cso enueration of trces; long-

tern phenological cata on their fruiting patterns ctce) Detailed



e i o

synccolagical studics in onc habitat arc also a preliminary to comparisons
between habitats.  The primate studics on the Tana have been closely
associated with a similar but larger prograrme in the Kibale forest of

WUestern Uzanda, vhexe two of the same specices, Colobus badius and

Corconithecus mitis, also occuis A comparison betuecn both specics

{n Loth habitats way show parallel adaptations in aspects of their ecology
and social structuxce In this way uve can begin to uncerstand the demands

that gallery forest .aales on forest animals comparcd to a txuc roin forest,

such as Kibales
Onc interesting problen which should be included in a study of the

Sykes! is vhy their ncographical range on the Tana is so much larger than
those of the Colobus and Mangabey. A stucy site further upstrean vhere
¢the forests arc nuch simpler might providc answers. A study arca upstrean

of the proposed Nanigl weir would be suitable and also scrve the purposc

of a baseline study in an arca likely to be subjected to a changed flood-

ing regime during the next ten to twenty years (See Scction I - 2.(c))e

The potential for on interesting future comparative study is obvious.

2. A botanical study of forest regenexrations This would involve

quantitive sampling of difforent forests to clucidate more fully the state

of regencration of the different patches anc types. oince cach forcst

has a cdifferent combination of sizc, soil types, flood regime, Elephant

history it may be nossible to teasc out the factors

damape and cutting
Such a study would be of

most important to their health and regneration.

preat relevance to manager.ent since it would help to preduct the future ol

panagement rocommendationss  The study

the forcsts and possibly lcad to
should also include forests outside the Reserve both upstrcam and downstreails

The need for worl at Nanini applics to thi
in vegetation arc primary to changes in the adap-

s study as nuch as that on Sykes'

{ndec! more so; changes
tive stratcgies of aninalse Gallery forost as a vegetation type has been
axcat importance as a wodificr of nicroclimate

very little studicd anc is of
na) as a buffer against crosion.

and, in nany places (c.gs the upper T2

threateacd hebitet on many river systeris throughout the vorlds Im
addition to dircct destruction; altercd wiver reoines are incrcasingly cor=mon
and the crudity of predictions of their effects for the lower Tena is a
measure of our ignorance of the precise detorninants of riverine forcst.

3. nelating to both 1. and 2., a study of fruit-cating bircs would be

of great interest, since together with monleys they are 1iiely to be important
{n the dispersal of soccs and thus play a role in trec recenerations There
micht also be interesting parnllcls botwean the acaptive stratecy of fru-
givorous bixds ~nd *monkiday WD &8 the Hengrbry “nc Sylgen’y ~hdh.hovo 8
large Truit component in their dict., ATC the frugivorous birds, such as

the Trumpoter Hornbill, exclusively {rugivorous OT,



" developrent plans should be cravm UPs

. . .-

1ie the ronkeys. do they supplement their dict with other ftens? If not,
hov co they survive in these forests where fruit is rather scasonal in its
protuction cowparcC to rainforesc?

by Our isnorance about £1sh populations in the Tana was pointod out by
thitehead (1959) and the need for study in rolation to the possible impact
ccine stressed by Blankens hip (1975). This arca vith
akes would bc as good as any for a study. It might
also lecad to vecormendations for 1nprovcu fish productivity and the possi-

It could also be tied in vith the distribution,
crn of the ¢£ish-cating bird comraunity.

of a changed river =T

{ts crtensive splay 1

bilitics of f£ish niaraing'.

spcceies composition and migration patt
5 The flood plain ﬂrarslanns in the Reserve would be a good area for

a-study of the Coumon Vaterbuck, since they arc abundant anc conmparatively

tame theree.

It is greatly hoped that research worlcrs will contribute to the wanage-=

detailed troatments of many
flephants and forcst regeueratjon

ment of the Reserve iorc of the topics ¢is cussed

{n this report and others mnot mentioneds
ts ané in duc COUTSC more detailed

paltxculdrly merit managc ocment reports
on the lincs oxewplified by Western

and Thresher (1973) for the Amboseli ccosystee
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Appendix A,

APPRIDIX A. PRELININARY CHECKLIST OF THE TREES AlD SHRUBS OF THE RESERVE.

This list records probably no wre than 60-70% of th: trccs and
shrubs of the Reszrve, but jnclude all the more cOmuOR species.  The fden-
tificetions were mostly nade by the East African Horbariuam, and specifically
by hr. S. Kibua who visitezZ the arca for a weck in ScptembeX, 1973.

The classification follows Dale and Greenvay (19°1) but the
authoritics for specics havs becn owitted,  Fox many ferailics this worlk
has been superceded by the Flora of Rast Africa, but it yowains a compre-
hensive and widely available ficld guldessand hag' boon folloie for this
rconone  Pokonc namns are 1istsd wharc known and information on 1ife form

and typical habitat are abreviated thuss-

Life Fori "9 « Trac
§ « Shrub ox Forb

Habitat Typo Flood plain :
forest F-F (1If no nuneral affixed the

gpecies has no known strong
effinitics with a particular
forest type)e

F-F i Mixed Bvergreen forest
F-F 11 PacLystels

F-F 1I11° fcacia

p-F IV Garcinia

F-F V Cultivation

F-F VI pisturbed

F-F VII Barrinptonial

Flood plain

Bushland F-B 1 Terminalia
F-B 11 Phocnix
: Flood plain
Grassland F-G
pry Plains

Woodland D-V

Bushland D-B

Bushud
Grasslcnd pD-B I Acacie

p-B I1  Dobera

Species bracietad have been found within 20 ‘am. of the Rosarve

and may occur thore zls0.
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Borassus
Hyphacene
Phoenix

PAlmae

Alonpinccse  Alangium

Araranthaceae Cyathula

Lannca
Rhus
Sorindeia

hnacardiaccac

Annonaccac Uvaria

Lidenium
Carissa
Hunteria
Rauvolfia
Schizozygia
strophanthus

Apocynaccac

Kiecelia
Marizhamia

Bignonviaccac

Cordia
Cordia
Cordia
Ehretia

Boraginaccae

Couzaiphora
Commiphora
(Couniphora

Afzclic
xystigna
Cassia
Cassia
Cynometra
Tamarinces

Burscracecasa

Caesalpin-
aceae

Boscia
Cadabe
Cadaba
Capparis
liacrua
ldacrua
Hacrua
Thylacium
Ritchica

Capparidaccac

ayts us
iyt nus

Celastraccac

r o

Ch:nooaJtac;a_(Ju;

C~ hr.tu.
G bratu
trotul
{nclia
i;mclia
jnalia

Corbrctaccas

"

"

C
T
<
(T

H

—

SPEC AN

Ac th io pum
Coriacca
Poeclinata

Salvifolium

Spe
Stuhlmannii

Natalensis
Obtusifoliolata

Spe

Obesum
Edulis
Zeylanica
liombasiana
Coffacoides
Spe

Acthiopum
Zanzibarica

G ptzel
Gharaf
Qvalis
Sp.
S.P.l
S.Pe2
Riparia)

Cuanzcnsis
iis00

' phrovints
Singuona
Wiebberi
Indica

Coriacca
stenopoda
Sp.
Tomentos2
Grantii
Calophylla
Subcorcdata
Thowasil
ca,pparoide8

¢ aunolousis
Un'otus

- . -
Lonoicn)

g-astrictul

Dr.vipLs
§Hinosa
poovula)

= 23
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Appendix A.

F-F.V litapa
F-F.1,111,VL illioma
F-F.VI, F-B.II likindu
F-FJVI,F-B.JI lnunae
F-F.I Mhandarako
F-F
F-F.1,I1 Fniambenbe
F-F
D-B Hbuyu

. F-F
F-F,F-B.I1 Mchunguchungu
F-T Ufchke
F-F
F"F' III
F-F.I1,111,V libuoka
F-F,F-B.II
7-F.1,11I1 tidolio
D-B l1hali
F-F
D-B
D-B iipefu
D-B
D-B
F-F F-B.II tigombakonfe
F-F,F-3.II Htchyolwo
F-F.111
F-r.1 . tipakata
F-F.I,1I1 tilarayu
D"Bl I
D-B
D-B
F-F,F-B,D-B  AlkaCi
D-B
D-D
D-B
p-1,B “utwbe
F-F
=D
Fu
=B
7-0.11 ey utic
LD
.?'Fa I
F-B.T lilkola
e ixhoza
i D



FAMILY

Cotpositac

Connaraceac

Ebenaccac

Frythroxy=
lacecac

Euphorbiaccac

Flacourtia-
ccac

Guttifcrac

Vernonia
Pluchea

Agclaca

Diosyros
Diospyros
Diospyxos

Lrythroxylum

Antidcsma
Bridclia
Croton
Drypctes
Exythrocorca
Euphorbia
Esococcaria
phyllanthus
Sccurineca
Suregaca

Oncobza
Dovyalis

Garcinic

Hernandiaceac(Gyrocarpus

Hypericaceac
Lecythidaceae
Loganiaceace
Lythraceac

llalv.acecae

licliaccac

lilizosaccaz

Psoros perinui
Barringtonia
Strychnos
Lavsonia

Abutilon
Thespesia

Trichilia

icacia
Acacie

Lcaciza
Lcacia
heecla
lLeocla
lLeeccia
Aencic
Albizia
Albizie
Llbizia
i.izx084a

ilcwtonia

lioraccee

ricus
Ficus
Ficus
Ficus

Appendix A

SPECIES LIFR~ HABITAT

FORI:
sp. s F"‘B.II
Discorices S F-B.1I
Sctulosa 5 7-F
Cornii T r-B,.I1I,D-U
liespiliformis T F-F,I,1II,1IV
Hatalensis T F-F.%
Fischeri S F=F.1
Venosuin T F-T
Kicrantha T F-F
pseudopulchellus S F-F D-B
Nataleonsis S F-F.11
Bongensis ) F-F
Spe D-B
Vencnifera T F-F,B-11
Guincensis S 7=B.I411
Virosa S F-B.11,D-B
Zanzibaricnsis F-F
Spinosa T F-F
Lbyssinica T F-r
Livingstonei T F-F.1V
Jacquinii) . SH 20
Febrifugd B D-B
Raccinosa 7y F-F.VII
Deacussata ) D-B
Inenis - S F-F
Longicuspe s F-B4G,D-B.I1
Danis S F-B,D-B.11
Roka T F"F-IuIII.V
Bussei S D-D.I
Clavigere T F-F.I1,11
= j,robustd
wlatinr T S-F.I11
1-11ifera T D-B.1
Hiloticn D-3
Reficions S D-B.I
Tortilis T D-i]
Zenzibarico S D-D.11
Glabzrrina T F-7.1
Guuailford T r-F.I1
!nth:lmintica T 0=B
Picra S F-T
drlangori T Dl
Busseil T F-F.l
Depaupsratd T r-r.1l
jlatalcnsis : F-F.I

T F-F-I,V

Sycoworus
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Mnowmie
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Mnwiza

1iluhe
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Ochnaccacs
Papilionaccac
Portulaczac

Rubiaccac
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Salicaccac
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Sapindacea?
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Sterculiaczac
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Thynclacaczde
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Violaczaz

GRS
——

Ochna
Iniizofera
Calyptrothcca

Canth ium
chassalia
Coffca
Laoprothauwaus
Pavette
Polysnhacria
psychotria

Teclea
Populus

Azira
Dobera
Salvadora
allophylus
Blichia
Chytranthus
Chytranthus
Deinbollia
Haplococluiz
Locaniodiscus
Liajiiea

ila. illera
iiinusons
pPachystzla

Dalanitces
llarrisonisa
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Sterculia
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Appendix B.

APPRIDIX B. AIVOTATED CHECKLIST OF BIRDS OF TRE TAMA 3TTER AR PE5TRYA

This checklist was mede by Mr. D.Parker end Mr. S.Nicholls during

a 7 - week study betwoen July and September, 1975. A few other sightings

have been added by C.W.M, bringing the total to 248 spseios; The mejor

geps remeining are among the Palesrctic migrants.

For the purposes of ammotating species' abundznce and habitet

preforences, hebitats hove been classified as follows:i=

A. Wet lends River, sandbars, bankside vegetetion, spley lakes,

ox-bows, other standing water and swamp vegetation,

Defined as in Chapter 3.

P, Riverine forests
p—

—_—

C, Floodplain bushland and open land:

D, Dry plains vegetation -~ all typest — N

Scales of abundance have been ppperationally defined thusi-

0., - None seen

3. — Less than 5 sightings during the period of the survey (due

allowance must be made for shy, retiring species which may

be more comnon than inclusion in this cate

2, = Not common, put not hard to find in the aporoprizte hnbitat,

3, = Common.

4. - Abundant. This cetegory is reserved for species markedly

ndent than others. Vost of these are in the harsher

more £bu
dry plainﬁ environzent outside the flood plain.

s of abundance 2Te intended to broadly relate to the true

These sczle
Thus the abundsnce ratings of birds of

numbers of the birds concerned.

prey, for exanpley will alwrys be lower than those for some species of
passerines because of their different positions in the ecos¥uten.

However, the abundance of pred~tors
sise differences in abbndance btetween such species.

exaggerated to enpha

gory would sungest) .

and other large birds has been elightly



BIRDS OF THE TAIA RIVER PRIVATE GAME RESERVE j

SPECIES PHASERT AND HABITAT
PREFEDINCES, CENZUS CASMIED CUT JULY 20 70 S-FTZEER 9 1375,

. Long-tailed Cormorant. Fhalacrocorax africanus.

P < L WELAND |1. RVERINE |3 ACCIAAN Jm ony
o N S WANTAT FOREST: [Bush »ERAZZLIOT BUIHLAND
Ustrich. stmitiiio carelus rolytdoohanes, o o [e) >
WiITE - MECKEY CoRMo2ANT, Pumnt flocolic UAllo i

Darter. Anhinga rufz.

Pink-backed Pelican, Pelecanus rufeccens.
Grey Heron. Ardea cinered. -
Black-headed Heron. Ardea melanocephala.
Goliath leron. Ardea goliath,

Purple lleron. Pyrrherodia purpurea.
Creal-white Egret. Casmerodius albus.
Yellow-billed Egret. Vesophoyx intermedivs.
Little Fzret. Egretta garzetia.

Buff-backed Heron, Bubulcus ibis.

Squacco Heron. Ardeola ralloides.
Green-backed Heron. Butorides striatus.
Night Heron. Eycticorax nycticorax.

Little Bittern. Ixobrychus minutus.
Rammerkop. Scopus umbretia.

Wooll y-necked 3tork, Dicsoura episcopuc.
Cpen -bill Stork. Anagtomus lamelligerus.
Seddle-bill Stovk. Sphirpiorhyncius goner=1enris.
Farcbau Ttork. leptopriles arumeniferis. :
¥oad-1tis, Ikis itir.

Zacred Ibls: rreskiornis gethicpicua.
Hadada Jbis. Hagedashia hagedash.

Glossy Ibis. Flegadis falcinellus.

African Spoonbill. Flatalea alba.
white;backed Duck. Thalassornis Jeuconotus.
Red-bi11 Duck. Anas e:yttrorhyncha.
¥hite-fzced Tree-Duck, Dendrocygna vidvata..
Pulvous Tree-Duck. Dendrocycnd bizolor.
Knob-billed Goose. Sarkidiornla melanotos.
Egyptian Goose. Alopochen aegyptiacus.
Seeretary Bird. sagittarius serpentarius.
Thite-backed Vulture. pseudogyps africanuss
White-headed Vulture, Trigonoceps occipitalis.
Hooded Vulture, Necrosyrtes monachus.
lanner. Faleco biarmicus.

African Fobby. Falco cuyieri.

Red-necked Falcon. Falco chigueT?.

Pigmy Falcon. PoliohiersX semi torguatus.
Cuckoo Falcon. Aviceda cuculoides.

Plack Kite. Milvus migrans.
Plack-shouldered Xite. %lanus cacruleus.
Pat-eating Buzzard. vachaerhamphus aleinus.

Tawny Eagle. Aquila rapaxs
¥ahlberg's bagle. Aguila wahlbergl.
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BIRD SPEVIES I, WEVLALD 2 RIVERIE | 3 FiCCORuhs] b oy -
X HRRITAY, FCRELTL [Ruswattrisimd BUSHIAND
African ?}nwk—-hap:le. slieraaetus spilogaster. 0 0 ) ¢]
Ayres' Hawk-Za-le, Pierazetus dubjus, 0
Crowned Hawg-zacle, Stephanoaetus coronatua, 0
Long-created Hawk-Eagle. Lophoaetu.v: occipitalis. 0
Lizsrd Buzzard, Kaupifalco monogrimaicus. 0
Browm Marrier-Eagle. Circaetus cinereus. 0
Plack-cheated Earrier-Eagle. Cireaetus pectoralis. 0
(0]

Banded Harrier-tagle. Circaetus cinerascens.
Grasshopper Buzzard. Butaster rufipernis.
Bateleur, Terathopius ecaudatus,

African Pish Eagle, Cuncuma vocifer.
Palm-nut VYulture. Cypchierax angolensis.

. Little Sparrow-Hawk. Accipiter ninullus.

African Goshawk, Accipiter tachiro.

Cabar Goshawk. Micronisus gabar,

Pale Chanting Coshawk, Lelierax polioptcrua.
Harrier-flawvk. Polyboroides typus.

Crested Frantcolin. Pruncolinus sephaena.
Scaly Francolin. Francolinus squamatug.
Quail. Coturnix coturnix africana.

Kenya Crested Guinea-rowl. Cuttera pucherani.
Yulturine Guinea-Fowl. Acrylliuwn vulturinum.
Peter's Finfootl. Por‘lra qancgalensis.
Creflec?ﬁtﬁggrd. chnotm n-...].cristata.
Spotted Thicknee. Burhinus capensis.

¥ater Thicknee. Burhinus vermiculatus.
Jacana, Actophilornis africanus,
Spur-winged Flover. Hoplopterus spinosus,
Blackhead Plover. Sarciophorus {ectus.
Long-toed Lapwing. liemiparra erassirostris.
Black-xinged 3tilt. ¥imantopus hinantopus.
Ruff. Yhilomachus pucnaX. ;
Common Sandpiper. Tringa hypoleucuos.

Wood Sandpiper. Tringa glareola.

Yarsh Sandpipery Tringa stagnatilis.
Greenchank. Tringa nebularia.

Temminck's Ccurszer. Cursorius temincikii.

Pratincole., Glareola pratincola.

White-winged 8lack/ihiskered Term. Chlidonias teucoptera/
C. hybrida.

Eremialector decoratus.

Eremialeclor 1ichtensteinii,

Black-faced Sandgrouse.
Lichtenstein's Sandgrouses
Red-eyed Dove. Streptopelic cemitorguata.
¥ourning Dove. streptopelia decipiens.

Ringz-necked Dove, Strel torelia capicola.
Laughing Dove, Stigms -nuiopelia serecalensis.

Namague Dove. (ena capensiz.
Tamborine Dove. Tympeni stria tympanistriz.
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BIRD SPELIES TWETLRYG JZ MERINE (3 TLOORhIN | & DAY
HADTAT FORESTS (BeIn2 EFRRGY  BuSHLAND,
Brerald-Spotted Weod-Teve, Turtur chalecospilos. 0 0 2 S
Green Pigeon. Treron wusiralis, 0 3 1 0
Black Cuckoo, Cuculus cafer. 0 0 1 0
Thick-billed Cuckoo. Fachycoccyx audeberti. (4] 0 2 % 0
Bnerald Cuckoo, ChrysscoccyX cupreuss (] 0 b s : 0
Klaas' Cuckoo. Chrysococcyx klaas. 0 Q i 1
White-browed Coucal. Centropus superciliosus. 0 Al 3 1
Yellow-Bill, Ceutimochares aereus. 0 0 1 0
Fischer's Turaco, Tauraco fischeri. 0 2z 0 0
Wnite-bellied Go-away-bird. Corythgixoides Q Q 0 2
leucogaster.
Lilac-breasted Roller. Coracias caudata, Q 0 3 1
Rufous-crosned Roller. Coracias naevia. 0 0 % 0
Broad-billed Roller. Purystomus glavcurus. 0 3 1 0
Pied Kingfisher, Ceryle rudis. 3 0 o 0
Malachite Xingfisher. Corythornis cristata. 2 o} 0 0
Brown-hooded Kingfisher. Halgyon albiveniris. 2 0 1 0
Grey-headed ¥ingfisher. Halcyon leucocephala. e | Y 2 0
Striped Kingfiszher. Halcron chelicuti. X ¢ [ 2
Madagascar Bee—eate.r. Verops superciliosus. 0 (4] g 0
Carmine Bee-ezter, Verops nubicus, V] 0 o 5 0
Little Bee-zater. Kelittophagus pusillus, 0 [\) 2 0
W¥hite-fronted Bee-ealer. Melittophagus bullockoides. [¥] 0 1 0
Trunpeter Hornbill, Bycanisies tucinator. ' 0 2 2 °
Silvery-cheeked Hornbill.Eycanistes brevis, 0 1 1 G
Grey Formtill, Tockus pasutus. BN - 7 1 1
Red-tilled ¥ormhill, Toravg erythrorhynontiss ¢ v (] 2
Yellow-nilled @ ambill, Tockud flavirestriz. (7 7] (/] 2
Yon der Dackers Eorntill. Tockus deckeni. (1] 0 2 3
Crowned Eornbill. Teckus alboterminatus. 0 2 2 0
Ground Horntill. Bucorvus jeadbeateri. 0 0 b & [
Green Wood-Hoopoe. Fhoer.iculus purpureus. 0 2 2 ;S
Scimitar-2ill. Rhinopemasius eyanomelas. 0 3 L 0
Abyssinian Seimitar-2ill. Rhinopomastvs minor. 0 0 p i 2
African Scops Owl, Ctus =copd senegalensis. 0 1 1 o
Jerreaux's zagle-Ovl. Fubo lacteus. [ 1 0 0
Fishing-0wl. 3cotopelia pelis : b 0 e 0
Donaldson-Smith's Nightjar. Caprimulgus 0 o 2 2
donaldsoni.,
Long-tailed Fightjar. Scotornis climacuruse. 0 o 2 3
Speckled vousebird. Cclius striatua, 0 1 3 2
Blue-naped yousatird., Colius MACTOUTUS [ 0 2 2
¥hite-headed vousebird., Colius leucocerphalus. 0 ] 0 0 P
Xaerina's Trogon. Apaloderma narind. 0 2 0 0
* Plack-collarsd Perbet. Lybius torquatus. °. 1 2 0
Red-fronted Barbet. tricholaema diadematum, ° o & 0
Brown-treacted Harbet. Lybius nelanopterus. o % 3 0
Red-fronted Tinker-Bird. Péson.iulus pusillus, o 5  § (
1
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1R TwETIRND [T, RiviRE |3 BEDhm e RV
QIRD IPECIES. nABTAT FUREITS  PuthOILRECIM felniand
Golden-runpad Tinker-kird, Pogoniulus tilineatus. 0 b § 0 v]

p'Arnaud's Darbet. Trachyphonus dernaucii.
Sealy-throated Honey-guide. Indicator variegatus.
Leaser Foney-guide. Indlcator minor.
¥ahlberg's Honey-bird, Prodotiscus regulus.
Xubion Woodpecker. Campethera nubica.
Little Spotted Woodpecker. Canethera czilliantii.
Golden-tailed Woodpecker. Campethera abingoni. ;
Bearded Vioodpecker. Thripias namaguus.
Palm Swift. Cypsiurus parvus.
Flappet Lark. v{rafra rufocinnamomed.
Pink-breasted lark. Mirafra poecilosterna.
Pischer's Sparrow-Lark. Eremopterix leucopareia.
African Pied Wwagtail. Motacilla aguimp.
Sandy Plain-backed pipit. Anthus vaalensis.
Richard's Pipit. Anthus novacseelandiae.
Golden FPipit. Tmetothylacus tenellus.
Yellow-throated Long-claw. Nacronyx croceus. :
Scaly Eatbler. Turdoides squamulata.
Rufous Chatterer. Argy2 rubigiposa.
¥hite-cared Bulbul. Pycnonotus dodsoni.
Northein Erownbtul. Phyllasirephus strepitans.
Yellow-bellied Greenbul. chlorocichla flaviventria.
Zanzibar Sombre Greenbul. Andropadus importunus.
Purillas virens. Litt1e Greenbule
Ashy Flycatcher. Alseonax cinereus.
Pale Flycatcher. aradornis pallidus.
Soutl':l African 3lack Flycatcher. yelaenornis

: permelaina.
Little Yellow Tlycatcher. Chloropetella holochlorg.
Black-headed Puff-back FlycatcheTe satis minor.
Plack-threate? fattle-cyes Flatystel=2 paltata.
Crezted Flrcutcher. Traghizercts g arnelese
ar:iies Mycctenels mehitrea viridis.
Bare-eyel Thrush. purdus tephronotuse
Red-tailed Ant-Thrush. steocossyphus rufus.
¥hite-browed Bobin-chate Cosoypha nevglinie
Red-capred Robin-chat. Cossypha natalensis.
Yorning Warbler. Cichladusa arguatd.
Red-backed Scrub-Robine Trythropycia

Eastern Bearded gerub-Robin. Erythropyl
quadrivirzata.

bl

zambeaiana.

ia

Brown Foodland ~arbler, Seicercus umbrovirenss

Pan-tailed Tarbler. sencenicola brevirostris.

Black-headed Apalis. Apalis melanocephala.

Red-faced Crombec. sylvietta whytii.
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Grey-backed Camaroptera, Camaroptera brevicaudata.

Rattling Clisticola. Cisticola chiniana.
Winding Cisticola. Cisticola galactotes.
Tawny-flanked Prinia. Prinia subflava.
Pale Prinia, Prinia gomalica. y
Wirc-tailed Swallow. Hirundo smlthii.
Plack Cuckoo-Shrike. Campephaga gulphurata.

0

Drongo. Dicrurus adsimilis.
Squarc;tailed Drongo. Dicrurua ludwigii.
Straight-crested Tielmet-Chrike. Prionops plumata.
Retz's Red-billed Shrike, Sigrodus retzii.
Whits-crowned Shrike. furocephalus anglutimens.
Taita Fiscal, Lanius dorsalis.
Ql:-b.'&mg-‘, Tunine, LAnvrs conkufio
Tropicel Boubod. Lenarivg velhiopicude
Tlack-backed Fufs-Biock, LYYSSCuRvs cubla.
Pusf-tacks Dryoccopus 5amhenais.
Nlack-headed Bush-Ghrike. TohagTa scregalas
gyiphus-brensted ot Gt o SO TAREGH” SRRy
Plank-hendec (Tioits (mtAalig 1oTVELUD.
ﬂFn-cAﬁmquﬂ‘u-t‘ . Otweut AuiaTu’
Pied Crow, Lorvus albul. Ew.'.\md.uwaio-l,onte-ur oRikvs &
Vattled Starling. Creatophora cinered.
Black-breasted Gloasy starling. Lamprocoliua corruscude -
Ruppell's Long-tailed Clossy Starling. Lamprotornis
purpuropterus.
Golden-breaated starling. Cozmopsarus regius.
Fischer's Starling. Spreo fischeri.
Superd gtzrling. upree superbus.
Rikins, e S R S hoshmenes.
Yello; shite-eye. Znsterop3 cenegelenzise
Yiolet -breasted Sunbird. Cinnyrie chalcomelass
¥erigua Sunbird. Cinnyris mariquensis.
Yzriable qunnivd. nirnyTio yenustuss.
pneibyst Stubivd. gn.ignmitrs amethystind.
Funter's Sunbird. Chalzomitra hunterie.
Collared Sunbtird. Anthrentes cellaris,
Violet-backed Sonbirds anthreptes onguenarels
Red-billed Fuffalo-heaver. Pubalornig nigers

¥hite-headed Buffalo~heaver. Dinemellia Ainezelli.

layard's Elack-headed wedvers Ploceus nigriceps.
Speke's Weaver. Ploceus spekel.
nolden Palm-¥eaver. Ploceus bojeris

maveta Oolden ~paver, Floceusd sastaneiceps.

Dark-bacred LELVETe gymplectes bicolor.
Golden Weaver. Yanthophilus sulaureuss

Crosbeak WeaveT. Armhlyoaplza albifrond.
Red-headed Crelea. Quelea erythrops.
Fan-tailed Widow-Birde coliuspasser ax

Bronze Mannikine. Spermestea cucullatus.

i1laris.
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Rufous-backed Mannikin, Spementca-nigriceps.
Parasitic Weaver., Anomalospiza irberbis.
Creen-winsed Pytiliz. Fytilia melha,

[Riene FRE-Fivey LAtore faeTn RulnicatA,
Red-billed Fire-Finch, Lagonostricia senegala.
Waxtill. Estrilda astrild.

Red-cheaked Cordon-bleu. Uraeginthus bengalus.
Pin-tailed Whydeh, Vidua macroura.
Yellow-fronted Canary. Serinus mozambicus.
Primstone Cznary. Serinus sulphuratus.
Yellow-Tumped _Seed—eater. cerirusg atrégularis.
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hppendix C.

LPPLiDLL C. cHCHLIST &8 a1 Touitd L THZ PHOETVE

Classification follows Sorst o pDandalot (1979). The small
trwael specics are alon Cirectly from inlreus ot ale (1975), vho <4 g
cpot of thzix collacting asaz Garsans  Theowe {s no rcason to BUpPILS that
these specles (o not OCCLE ia the Rosc¥ves Jraciatat specizs have cither
baen soen by the authotr or reliably roporter uithin 50 'aae of the Resaxve
an’ may vell occur theras

IUSECTIVORS:
SORICIVAL

Crocdidura Spe Uhite-toothsd Shrew

RODZUTLL
SCIURID/Z

lust's Bush Squirrel

Poarayerus ochraceus arusernsis
ra¢ Bush Squirrel

Po-aorus nalliatus tanace
LURTILG

Thonneiys dolchurus

-—-'!ﬁ' W‘MM

Tyvicanthils wiloticus

Dattus ratbus

Proonys natakeneds

heoays _subs 20008 1leand
HYSTRICID/E

Hystri: SDe
(Atheyus 6D

. Tree Rat
Cross liousc
~  llousec Rat
L~ uultiuarmate Rat
Spiny iousd

Crosted Porcupine
push-tailed Pu reupine

PPUCLIDCTA
371} 9 oed

(iianis carmine’sd) Cape Pangolin

PRIUATES
GALLIRIZ go ¢ ragsicavdatus

Greoator Galago

Galaro sona-clznsis braccitus L~sser Galago
CZRCOPITILZCIDIE
secohalus Yellou Daboon

Panio cyi Ba .
C-reocehis ol aXitUS ~alaritus Crestoc l.at‘l;aooy
Corconithacus a~thinng inhnstond Varvet lon:2

Coreodithocys »Atls ~1luatorouatus Sytes! Liow'ey
. s
COLOBIDN

Colobus_bacius rufonitictus

red Colobus tion'ay

CARIIIVORA
CAIIDIE
Conis 282 alcs Blachk-backnc Jactal
ey Bat-nors Fox
Otocyon aralotis) 2
: uilc Dog

Lycann nictus




Appendix C.

HTUSTZLIDAY
Viverra civetta African Civet
Gznztta ticping Larcc spottud Gemet
llarpzt .6 dchacus.an Soyption Lonso0s:
Horsct s son-uincus Slanicr .oNZ08S
ntilas prlucinosus daxsh lionjooss
Nelorals naxvula Duarf ionzoos:2

HYARIID:Z

_ Crocuta crocuta Spottc.t Hyacna

FELIDAD
Feliy scaxvel Scrval
(Felis libyca) vild Cat
Panthcra 1eo Linn
Panthcia porrus Leopar?
(ZLciniiony:: jubatus) Chectah

TUBULIDZUT.ATA

ORYCTIROPOLINAL

(Oryct-ron usCafs z) Aardvari
PRODOSCIIAE
HLIPHAITILIE

Loxoconta afxricand Africon Bluphant

PERISSODACTYLA
CQUIDZAZ
Equus burche 114
PHINOCEROTIDAL

Diccros bicornis

purchell's Z:bra

Blac!: Rhinoceros

IIRTIOD.'InCTYIJ:-.s
HIPPOPUTALIDAS
. Hinpopotaius aroahibius Hippopotarus
SUID.E
whacocho-rus acthipicus garg gi%
Potoooch: Fus norcus uss 41
GIRAFFID/AD
7 ; vtalis Kanyen Ciraffz
siraf aclopar alis ca..:;lopm._nlig_ Kanyen <
gi:“;,f_z,-iu;l? fieticulate Goralfe
TRAGZLAPHIUAD

: = Lasscr Mucu
Trarclanhus {aboris ity
Tracelophus ccrintus e "1;“)
Toaurptio Us cexbianus oe flanc

HII’PO'_I‘?-.".GII!.’.'!

Beisa Ovy:

= boi baisa . 5
%‘2 - Frinsc-carcc Ory:

REDULICTI/E

Zehus cllipsipiy aus

Coutid:. Tjatzxrbue’:




ALCELAPHIINLG

saninliscus orrisun
Doveliceus huaterd

(ITILOPTINLS

Litocranius valleri
LoDYCRios i '~ lonus
Gazalla erentl patarsi

1 PH/LOPHIILAD

Ganhalonhus natalensis
NEOTRAGIITAY

Qurabiz ourcbi
LADOQUIIAS

Rhynchotra~us il
BOVIIIE

Synccrus caff>r
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Topi
Huntcr'!s Harteba:st

Gerenu's
Iupala
Pctar's Gazelle

Red Dullter

Oribi

S wirtits DL-Di

Lfrican Bufialo
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HORLD_VILDLITE FUND.

1A RIVER GAME RESERVE DEVELOPIENT PROGRANIE.
|

§ PROJTCT No. 1255 = TA

FINAL REPORT
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jch v only enmounced on Jenuary 9th, 1976, Howover, prior to o
 first \-,rden of thc Rezerveo, ¥r. J.J%unga, wes appointed by the

e Dep=© nent in Yovembor 1970 In fugust the District Commissioner

ped through Chief's Orders & bon on further forest clearance, cutting

B 1arco trees for cenoes ond burning within the Rescrve. During the late

aon of September and Octoter these rsgulations were widely ignored.

r scasnl

4 is hoped that by the next ary season in February @ ond March that the

firdon will Dbe suffickently esteblished and becked to enforce thems
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policy options for the Resovve. A hanagement Plan has been yriten vhich

+he Reserve end mekes a nunber of
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5. SUMNARY

Funds end & vehicle from W.H.F have been used for the lest

cen employed end suporﬂaod

four months of 1976, A a0 of 10 men has ©
of now trackss an cirstrip and the site for a

e NN RoscIves

vhile clearing 24 Yme .
An cerial SUAV ]



oy







	Page 1 
	Page 2 
	Page 3 
	Page 4 
	Page 5 
	Page 6 
	Page 7 
	Page 8 
	Page 9 
	Page 10 
	Page 11 
	Page 12 
	Page 13 
	Page 14 
	Page 15 
	Page 16 
	Page 17 
	Page 18 
	Page 19 
	Page 20 
	Page 21 
	Page 22 
	Page 23 
	Page 24 
	Page 25 
	Page 26 
	Page 27 
	Page 28 
	Page 29 
	Page 30 
	Page 31 
	Page 32 
	Page 33 
	Page 34 
	Page 35 
	Page 36 
	Page 37 
	Page 38 
	Page 39 
	Page 40 
	Page 41 
	Page 42 
	Page 43 
	Page 44 
	Page 45 
	Page 46 
	Page 47 
	Page 48 
	Page 49 
	Page 50 
	Page 51 
	Page 52 
	Page 53 
	Page 54 
	Page 55 
	Page 56 
	Page 57 
	Page 58 
	Page 59 
	Page 60 
	Page 61 
	Page 62 
	Page 63 
	Page 64 
	Page 65 
	Page 66 
	Page 67 
	Page 68 
	Page 69 
	Page 70 
	Page 71 
	Page 72 
	Page 73 
	Page 74 
	Page 75 
	Page 76 
	Page 77 
	Page 78 
	Page 79 
	Page 80 
	Page 81 
	Page 82 
	Page 83 
	Page 84 
	Page 85 
	Page 86 
	Page 87 
	Page 88 
	Page 89 
	Page 90 
	Page 91 
	Page 92 
	Page 93 
	Page 94 
	Page 95 
	Page 96 
	Page 97 
	Page 98 
	Page 99 
	Page 100 
	Page 101 
	Page 102 
	Page 103 

