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SUMMARY

KImboza Forest Reserve on Whoeastern Of the
Ulu9uru In south east tsnzan18"s chogen defat led study
by the Forest Corseftatlon Group due to Its small

lan± use præsures. with

bloIogJcal Importance In ta-ms of cornunlty diverstty arÉ the pr—erce
of endmlc taxa.

Forest was first reserved by the Germans prßently

y5 ha Of high ral nfall ( 1700M') Karstlc crystal line
fornutlons astride the Ruvu River valley from DO to altltude.

The vegetation IS tall lowland rain forest WIth abut-dent

pseudorac«rosa, Chlorophora excelsa, Cussonia
Olal lum holstll, RhodoanaDhalonschumannianumand Terminal (a
over an understorey of Scorodophloeus flscherl and Sorl Mela radaQascar1er61E,

areas are danlnated by EIeels neensls Pandarus 20etze' WIth
abundant Garcln> spp. The flora Is diverse with over 360 taxa, of stitch

13 species, rcludlng several trees, are consldered endemlc. There are

several Interestlng phytogeographlcal I I '*ages of whlch the mst

prantrEnt Is the S.E. Kenya - Usambara-Nguru—KImboza — Want hana —

element. As Klmboza Is virtual ly the only forest area left on the

Ulugurus (below 1500n) 't has cons' derable hlogeograph!c and ecological
Importarre In understand' m evolutlon of the East African forest

Three animal groups have been well col lected, mlill*des.
butterfl les and bI rds. The nvertebrate groups show s*'es
Indlcat'ng the Isolation of Klmboza and the avifauna *lth 71 forest

Is the rlchest of all East Afrlcan lowland forests.

Kimboza Is classed as a catchrrent reserve is a&lnlstered by
the Regional Forest Catchment Officer at under the control of the

national forest headquarters at Dar es Salaam. Pltsaw logging takes place
urder I Icerce. malniy for Rhocunaphlon,20cks of Chlorohpora Khava
berm e*hausted. For a reserve logg'ng pressure Is
probably accountsfor at least campy clearance per year.
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pole cutting Is as a forest be"" t by
VI I In perlpherai or east ly accessible areas of the forest

over of aval lable poles have been taken. Such pressures on the
forest must have an effect on tem Campy replacænt.
Fuelwwd food ard plant col lectlon and are

mportant uses of the forest.

Encroachment Is 'g lb le but cont' nual erosion Of forest

marglns does take place alorp unbeacored foot path boundaries.
k6wever, non reserved forest has virtual ly all been c Iæred for

cult' vat Ion and Klmboza Is no loreer cont19uous with nærby Ruvu Forest

Forest protection Js undertaken by two guards, who between th—
share responsibility for SIX reserves and all nursery, charcoal 'ng

wood cuttlng In a heavi ly populated sub dtstrlct.

It Is concluded that 1st the present level of protectlon hes
been adequate to ensure the physical conti nu8tIon of forst. it
Is not adequate to malntain the biological Integrlty of the forest In
face Of ncreaslng pressures rap Idly growl ro populations.

The report does make spec' f Ic recanendatlons to lnprove lorg
term conservation status. The first step t s seen as an ackrovled9æent by
natlonat and reglorøl authorltles that Klmboza does have Important
biolog'cal values and that these be recognlzed by award'm Kl±oza
special status Klthln forest Such recognttlon should I relude
the ellmlnatlon of 10991rq and an forestry staff
Klmboza. Secondly the report Is aware of the value of Klmboza to local
In terms of poles. There Is thus a med to provlde alterrøtlve sources
of bul Idln9 poles, as plantatlors of species such as Eucalyptus. both In
v' woodlots as a buffer zone around the entire reserve.
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introdtetlon

Thls report on the status and conservntlon of the Ki*'za

Forest Reserve Of the eastern Uluguru ns ' n

has bæn prepared n resvx•nse to sever-at d' fferent fetors. Firstly,
Its size, relative accessibility and scale of values æde It an

ideal study site for Students from the University of Oar es Salam
nterested In the conservation of natural resources. Secondly.

many forest b lologlsts have been working with the lowland forest
comnunities in Tanzania, and Klmboza with Its high rainfall and
proximity to the Uluguru montane forests. prenlsed to shov t Inkages
between low and high a It'tude forest ccmnunlties. Thirdly. Ki±oza
has long been recognized as a forest ccyrmunlty Of exceptional
biological value, containing several endemic taxa and species of
great biogeographical interest. Final ty, the of high
biological values coupled with increasing land use pressures suggested
this as a suitable site for study by the Forest Conservation Working
Group. Thegroup, largely of biologists fran the University
of Dar es Salaam, wishes to stress the importance Of forest
conservation activitJes I n Tanzania. Klmboza an Ideal vehicle on

which to focus local, national, and indeed international attention.

This report is written by the Forest Conset-vation Group. using
corrrents and suggestions put forward by wi Idlife consen•ation students
of the University of Dar es Salaam. The report is based on field
work carried out In Apr' % .80CT 1983 and accessible docunented
sources in the I iterature and elsewhere. After this i ntroduction

and a fol lowing section which describes the physical setting of
Kimboza. the report has a short section outl inin9 field mthods and then
longer sect Ions describing the values of Kimbozaandoutl ining Its
present conservation status. A final section di scusses

for Improvedconservation. Muchof the detai led reporting —species
I ists andquantitative descriptions, is placed in appendicesto ttw
rain text.

Background Information

Locat Ion

KimbozaForest Reserve, of some385 hectares (37048'E
astride the Ruvu River and is Crossed by the to
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Klsakl road, see figure one. The reserve from 5m m. the

hlghest point to 180 mat the Ruvu river. The reserve Initi•ily
for-red during the German occupation and was "tor formal i y gazetted
by the British. The reserve Is row classed 's catchment reserve uMer

control, but much has taken place In the past
Mvule, Chlorophora excel sa and MkangazJ.

Considerablerumbersof MsufI—POrJ schumanalanvh)are
taken, see below.

Cl 1mate

The reserve ræeives high rai Mall, 1683m p.a.
only 3 months getting less than 50 m. The na.JOr. Se.S0n Is

November to Apr! l. Detalls are q'ven 'n table one, and see
(1976) for a dlscugslon of local Uluouru cl ImmtOlogy. T—.entures
are high with a cool season to August. Humldlt'es
high for much of the year.

Geology, Soll and Water.

Is of great interest, and It thls.
together w!th the hlgh ralnf811 that gives the forest Its dtst'netlve
character .

The forest Is entirely located On the calcite and dolomite
marbles of the &tombo Group whlch occupies on area of about 90 km
of the Ntasedlmentary belt of the tJsaqaranSystemof the

The marble forms the Ruvu Sync' Ine whlch plunges ESE. Its
structure is complex,and thrustlnq together with flow of the marble Is thought
to exaggerate Its thickness (Sampson Wrlght, 1964).

Themarble gives rise to distinctive tropical karst'c landscapewith
large isolated blocks andpinnacles of marble (up to
scattered trhough the forest. TheRuvuR'ver has eut deep ley/prge
through the forest/marble.
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The sons are Mderate'y oood for agriculture which Is
pract'ced Intenstvely 'n the surround'nq Area. The h'9h rainfall
probably leads to strong leach' no whlch the effects of
the calcrum—r'ch parent materlai. Slm'lar sol's are descrlbed for

the Tanga area In Anderson (1963).

The forest contalns sprlnqs and seepages. ranv Of
whlch continue +0 flow during the dry Season. The steepsiopes of
the Ruvu ley do lead to eonslderable surface run—off especletly
along roads and tracks where the forest cover has been disturbed.

Vegetat ton

The vegetation vlrtually all lowland rain forest (Sensu

Greenway, 1973) with closed canopy to In places to and
w'th enErgents up to 40 m. A distinct middle story 10—15m
and a shrub layer from 2 5 m are present. Trees of the

and Sapotaceae dominate the canopy layer.

Prevlous BlologJcal Survey

Biological interest In Kimboza back to the early
administratlon WIth plant col lections being made by Stuhimann in 1894
and Rupprecht for Foltz in 1913. Many of these coi lections and those

of early ornlthologlcai studles, are referred to as "East Uluguru
foothills", but they obviously relate to Klmboza, Occasional gatherings
wer•emadeby GreenwayIn 1930and by Paulo, Parry and in the 1950s
but it was the mJor col lections of Semsel In 1952that prcnpted PoJhill
(1968) to Include Klmboza in h's I Ist of Tanzan'an botanical s! tes of
great conservation slgnl flcance.

Ornithological col lections go back to Germandays. but this report
uses the recent col lections of Stuart and others (Stuart 1983) and their

thorough search of the I iterature.

The universlty of Dar es Salaammadeoccasional col lections of
plants fromKimbozaIn the 1960sand1970s WingfieldandWasuröi
eol lections) andPocsof the University of Dar es Salam's Agricultural
CarvusIn bbr090ro udedKl&za In h's surveyof the uluguru
'•buntains (Pocs1976). Kabuyeof the East African Herbariumcol lected
briefly In Klmboza In 1972.
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Field Act (v' ties

Fieldwork wrth University students and Conservation Group

npmbers concentrated on vegetation survey, plant description

and at+empts to detemine conservation status In both subject I and
obJectJve terms.

The reserve is small enough to traverse canpletejy and so
receonnaissance and plant coi lection trips took place In all parts
of the reserve. The reserve boundary was fol I Owed to Check for

encroachrent by cultivation and or f Ire. Surrounding vil lagers —re
interviewed as to their perception of reserve valEs. both povsltlve and
negative. plant species of medic' nal, nutritional and construct Jm

value were pornted out by knowledgeable local residents.

The reserve was crudely mapped as to obvious forms of disturbance -

clearing, planting with exotlcs etc. t•bte was made Of trees cut for timber

and pltsawers Interviewed. A rapid estimate of the size of clearing
and number Of subsidlary trees cut was made at sites. Cutting of
smal ler stems for house poles (Nguzo) and withies (f i to) was noted in

general and evaluated quantitatively along a transect crossing the
reserve. At random intervals along the transect three belt transects of

100mby mwere censusedas to standlng aval i•ble poles and cut stirps-

Forest tree layer canposition was assessed by twelve tree tal I ies
as trees over 30 cmdlanEter. detai led Information on species
corposltlon and slze classes came from three detailed study plots. each
of 25 x Ion subdtvldedInto ten 5m x 5 msubplots. Oneplot was
locatedon a steep rocky slope, one in a wet Pandanuscomunlty and
one In a drler forest site of flat ground.

Primateswererecordedon casual encounterandon specific
prlmatecensuswalks. MII 'Ipedeswerecol lected Intenslvely during
the rainy period (March-April).
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Resume ot Forest Values

Thecoreepf of the "value" of a ruturai ts d'fficult
to define as It be corncos«iof real ard 'mediate f Ira«lal
valu$ or ptentJal values, or havea græter comgÜnentof
diffuse or intamlble values whichare rot as æslly quantifiable.
use In terms of "Edlcinal or food plants, water and resourcg

æologicat refereme aM EOIoglcal stores are
of the latter. Firelly there Is the of aesthetic, sclentlflc
ardgeneticvalues—thepreserceof a cmplexcomun'ty,of
great biological Interest, with speciesrichnæsard erdønlsm
attrtbutes.

There is also of course the pssibi I i ty of
values, especially by local g..plewho covet the ara for
other activities etc.

In this we the fol towirg tyces of
values:

carmerclal forest products,

local forest products impacts,

Indirect resource values, soll arø water,

scientific, aesthetlc and geretic valuæ.

forest products.

Theonly value here is that of sawn all extracted by
sawyers.In the pastthæ mainsg*cieshavebeenexplolted,

which, are i n descerdi order Of importarte:
pseudoracmosa (MImbelembe) excelsa ("vule)
Khata (Mkangazl)andPterocarpusti rrtorious (Mnirqaraj l).

Local district have apgørently prohibited
further uploitatlon of Mvule ari Mkargazi, although r«ords
both have been taken i n 1982 ard 1983 Catchment Office,

"broooro) .
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In the last few yæsrs there has been use of
Rhodoqnaeha IonschunBnlarum pori) for sownplarks for quality
construction arudfurnl ture. Other species taken less are:
Alblzla qunrnlfera,Antiar15toxicarla. Cordylaafricarø ard N.tonia

Sansei n 1952 noted the extensive cuttirg of do niarø

for Kimbotasawmills. V. doniarø Is a rare consti tuent of KIrboZa
Forest Reserve aM cuttl rq may have been nore frequent In the wetter
woodlandaras adjacent to the Kirboza SawMI Is longer exlsts.

Someexploitation is legal, regiorøl ard local off ICS
4 arxj 5 icences sold for 1982 and 1983 (part) respectively.

and sane Is clearly i legal (see below under status).

The level of timber exploitation and its mretary value Is

shown i n table 2. The i ndustry is not locally based, pitsawyers

and plank carriers caning from Iringa and planks going to
(at present to fill a large order for ',m390ro St'dlum).

Government revenue comes from timber royalties, payable as a

fixed price per cubic rnetre of merchantable cut. Present
royalties are: Msufl pori 80/cu.m., Mkangazi, 120/—Cu. m., Mvule
175/- cu. m. Local cmn)rcial values are going rates for timber

and depend on species, size and plank qual ity. These rates are
not fixed fluctuate due to factors of supply ard

Local forest products

People living in the vicinity of Kimboza use am' value the
forest for the col lection Of foodstuffs, Ndlci nes, bui

material and firewood. The forest is therefore an important

resource in their carnunity and, as natural woody vegetation

becmes more scarce in cultivated areas, the forest will
of importance.

Wewere rot able to quantify such use In terms of dietary or
ecormlc i nputs, nor n terms of how much is extracted fr-cm the forest.

Weknowof no study i n East Africa where this has been Table 3
lists species of food and medlcirzl values.
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Food plants used are usually rel ishes or dry

sæson additives e. 9. ld and are not staple parts Of the

diet. Chl Idren make mure use of fruits. especially the

c I Imbers Saba and Landolphla. Is cot lected and

furpl are used. Huntirg is a rare activity as animzl populations
are of very low density, log fall traps have been seen. and
bores such as have been found In loggirq Ores.

plants of value are col lected by local herbalists

they have I ists of "Eny useful species — well over

hundred. On one short walk nformant pointed out several

valued plants. Local carvænt was that as dispensary/clinic
medic' nes becme less avai lab le n this period Of

shortage, people wil I turn i rereaslngly to local

Kimboza area is served however by an efficient mission Clinic

drugs are not in short supply.

Cutting for bui Idirp poles we were able to quantify along
an east west traverse of the reserve. We searched for the

amount of uti lization of house upright posts - nguzo, arø wattle weave
or withies - fito. The results are discussed In a later section.
and Indicate heavy use of resources especial 'y roads and
pathways. Lianes are harvested for rope. lms do rot appear
to be used for thatch'

Firewood is col lected In areas of forest close to villages,
there Is adequatedeadwoodarid live trees are rot yet cut
for fuel.

Whi1st the forest does have deft nite positive values in terms
of resources for local people, It also houses negative values.
Chief of these Is the preserceof agricultural pests - nor*ey
and bushplgs. Sykesmnkeys are mtorious crop raiders taking
maize, citrus and bananas they do cause loss to adjacent
farms. They are rot easy to excl ude and necessitate full tim

lance during dayl ight. Bushpigsare row relatively scarce
(dueto huntIr9 pressure)but haveIn the past beenexcludedby
heavyfercln9 arour«lfields Carotheruseof forest products).
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Fi nal I y, to the land less, the forest does represent ptentlai
farmirq land and land not exhausted by over-cropping.

On balance however the forest Is seen as an asset In terms

of products It suppl ies, even though this use Is, In theory,

Illegal.

Indirect resource values, soil and water

The small size Of Kimboza (485 ha) mitlgates Its value as

a catchment forest of importance, despite the good forest cover,

steep slopes and presence of several sprlngs. It does play a

minor catchænt role, but all of its water flow goes to the Ruvu

River di rectly and does rut supply local camunities with water.

The Importance of the Ruvu River for Dar es Salaam water supply

however, led to the Forestry Divlslon refusirg permarent water

al 'enation rights fran Kimboza for local agriculture In the

1950—60 period (Ministry fi les).

Small streams and sprirgs arislnq at the base of massive

rock pl les are permanent, arri much of their character must be due
to thc forest cover.

Sim' larly soil resources are protected by the campy,

although the steep slopes with promi nent rock does æan sore
surface f low and consequent soil loss takes place. This loss is

greatly accentuated 'Long tracks and footpaths. Adjacent areas to
the south east, where forest cover has been cleared, show major

signs of erosion i rclud!r9 lardslips.

Sclentific, Aesthetic and Genetic Values

Cawnercial, local and other resource protection values can
be thought of as or even ret' orol Jn character. Their

Impact Is felt Jn the Immediate surrounds of Klmboza itself,
and there be Sme Input to the reglorøl ecorvny.
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Other values however, may have an that is truly
of a nattorøl International character. The scienti fic values
of Klmboza forest have that level of importarce.

In physical terms, the KJmboza locality Is unique: high
ron—seasonal rainfall on base rich I Jmestone. Nowhere else i n
Tanzanla has these specific characteristics. As a result the

vegetation type Is dJstlnctive and Its lore history of relative
protection as a reserve a' lowed the retention of muchof Its unique
character.

All rainforest is impressive ard aesthetically pleasirg.
In Tanzania with less than IS of its land surface retural

forest, there must be great value n mal these scattered
fragmented remnants. Klmboza is accessible, an all weather road
passes through it, it becornes a more important site for scierce arø
aesthetic values as a result.

Kirnboza has plant arxi animal species rowhere else in
the world, true enda•nics. It has species of peculiar d'str'butvon
patterns and herre of biogeographic i nterest. It has species and
corrmunities that are representative of particular ecological

niches. It has an amazing wealth of species - the flora is

exceptional ly diverse. Conservation effort i nto malntal nirg the

ntegrlty of Kimboza would protæt rmre species than would

may other areas of far greater slze.

These scientific values are discussed under the

Of invertebrates, vertebrates t 'Eluding repti les, birds,
and a much larger section on the flora.

I nvertebrates

The only Jnvertebrate groups that we kro•« to have been
col lected are tho ml'llpedes (Dlplopoda) butterflles (Lepidoptera)
Rodgers and Homewood( 1982) dl scussir9 the Usambarat•buntai n
point out the utillty Of the millipedes In investigatirq
biogeographicalrelationships. AppendixI I ists the millipede faute
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as col lected In April 1983and identified by Dr. R. of
Radcliffe University, U.S.A. Appendix 2 1Ists taxa of butterflies
col lected identified by J. Kiel land In 1981and 1982.
Comvnents on these col Iections are ncluded i n the appendices, but
It Is apparentthat the faunasare rich anddo irelude a rumberof
endanJc taxa, manyof which still await formal descrlption and

Vertebrates

We krow of no systematic or casual col lectlors of the fish or

the herpetofaunaof Kimboza. Fbwevera distirrt taxon of izard,
the Blue Dwarf Gecko has been col i n Kimboza. It

is apparently restricted to Pandanuspalms, and, as it is
sympatric with the closely related picturatus it must
be considered as a full species L. WI Other I Izards

collected Include Cordylus cordylus tropidosterum (ope) and

Holasois 2uentheri laevis

. The avi fauna has been well documented by Stuart (1983) who has

comp(led the spec!es I Ists In appendix 3. The list i rcludes 79
specles of which 7 are considered forest dependent'
72 forest specles. This makes Kimboza the richest Iowland forest
locality yet col lected n Tanzania (see Stuart 1981). Kimboza Is
of interest ecological ly as It is the lowest altitude recorded for
several species rormal ly considered to be mntarE forest birds.

The emals of K Imboza have rx)t been col lected. Forest

ungulates are relatively rare, as a result of hunt i ro. ard I rtlude
bush"9, red and blue duiker. Two diurnal primates, occur, the
lowland black and white colobus (Colobus and Sykes

(Cercopithecus m' t Is).

Both are numerous, fairly habituated and so east ly observed.
Data f rm 21 km of transect walks suggest a s19hting frequem:y of
I group Of colobus per I . ' km walked.
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The Vegetation

The vegetation was coll«ted I ntenslve'y studied
quant! tat 'veiy; this sa:tlon Is therefore very much the A
vascular plant species 1st is I ncluded 's appendix 5. a
vernacular (kl luguru, Klswahl I i) — tat In plant append'x
6 and the results of the defal led vegetation aralyses as apperdl* 7.

( I ) Structure

Where urdlsfurbed on the flatter less rocky sites, the forest

cover atalns a closed Campy at between 20 30 m w' th

up to 10 m above the carr'py. A dlstlnct middle storey exists at
10—15m and there is a falrly dense shrub layer from 2-5m below thls.

soretlmes with giant herbs predominating. The ground layer Is patchy

with grasses, herbs and ferns local ly corrrron. Woody I iares ard

cl imbers are promi nent, frequently extending to the tree crowns.

Epiphytes are scattered and local ly numerous, with macropteridophytes

conspicuous. Bryophytes are rare.

Trees reachi m dianeter are frequent, and buttress' rs

(l I ) Species compositolon.

Major etnergent specles are: Ant' aris toxlcaria, Ani nqeria
pseudo—racerosa, Chlorophora excelsa, Cordvla afrlcana. Ficus spp.

Parkla fi I 'col dea Rhod02paphaIon schumaniuanum RICTnlodendron
heudo!ottii Stercul append!culata.

canopy species are, Jn addition to many of the above,

Cussonla z irrmermanni Dial lum ho Itzi Newtonia

Scorodoph'eus f I scherl and Tessmanla sp. nov.
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The ml ddie storey Is &jmlnnted by Scorodoph teus and
madaqascarlensls. These two are the commnest trees above cm in
dl anæter n the forest. Other are Bequartiode ndz-,

brucel and D•

Funtumla afrlcana Lannea anti scorbutica Lettowianthus stel latus

The shrub layer is variable, but the foi are rost

A1 loohvllus spp., Cola spp., Oi0SDvros

Grarüidlera Leptorychia usambarersis (rarely seen as

tree), »rnetalum odoratum and several Rublaceae.

The herblayer deperøs on surface conditiors. Costus i s

i n damper aræs. Several Acanthaceae occur a rd grasses are

rot cornrron, although Olyra let i folia Seteria reaaohvlla are
conspicuous i n patches. A rocky convnunlty with many succulent herbs:
Amorehophal I us, denticu lata, Gorøtopus,
ci nrzrbarl Steptocarpus Kimbozanus aré Zamlocu 'cas

is widespread.

Llaness are cornrron ard include Acacia sp. Ccmbreti.n spp..

Cocci nla, Entada, HIppocratea, Paul II nia Saba.

Epi phytes are corsplcuous due to the aburdarre Of large
ferns, Platycerium and Asplenium nidus Orchids are rare 'Elude
small Aeramls, and Bulb0DhY.l'urn.

(i II) Local Variatlon

Levees south of the RuvuRiver are rotworthy for the
aburdarce of err-ergent Antiaris and abserce of Sorrndela frcm the
middle storey.

Close to streams, Garci nia spp 'n the
MI n campy, ov« an urderstorey rich 'n Zenkerel
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2.1222122 Onmre penMnently sater 1099edsol'
M are typical am)rgents over a campy of

Pamianus and E Close to streams Dorsten'. sp. 6280/0

replaces Costus when the I Ight fat Is.

Local con:entrations of add! t 'Orel gnergervts are occasiorel 'y

present, Tessmanla ard Cynometra on rocky rldges. Chrlstiare
ard Flcus spp are commn on rock outcrops. In the understorey
there are localised patches of Sloeti0DSis, _Oorstenia
Thunberqla kirk'l especially in small 5011 accumulations in havy
shade among rock outcrups.

The forest edges a lorg the boundary and the main road bear

secorÉary growth. The scrambler Mezorueron is a frequent elænt.

Outside the reserve bourdary, the vegetation is typically a

wooded grass land or codlarx', where rot culti vated. Freauent tree

species i n:lude: Albizia versicolor, Combretum spp.. Cordia afrlcare

Crossopteryx febri fuga, Peri copsis Pterocarous

anqolensis arÉ Storculia qul mueloba. Conwongrasses are B'thrieloa
Hyparrhenia rufa and Panicum spp.

3. Floristics

A total of 364 specles of Arslosperms (flowering plants) and 18
Pteriodophytes (ferns) have been identlfled from the Kimboza Forest;
these are isted by family n apperdIx5 Note species typical Of
adjacent woodlards, cultivations ard roadside verges are mt Ircluded.
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The 364 species are distributed In and 77 fami
as fol lows:

I Ies with x gerEra

2

3

5

6

7

8

9

10

with species

37

14

2

3

4

5

6

7

8

9

10

14

17

25

34

18

6

4

2

2

4

The largest fami I les are the, Apocynaceae, %raceae,
and Orchidaceae with 8 each 8, m, i 1 8 8 species

respectively, the Anmnaceae with 9 genera arø 2 species, the
Acanthaceae with art' 22 species, the Sapi ndacæe with 14

gerera and 16 species, the Euphorbiaceae with 17 genera and 25 species.
the Rublaceae with 20 gerera ard 31 species and the Legumirosae

26 genera and 29 species (13 in the Caesalpi 6 in the
Momsoideaeard 10 in the Pap!Ilomideae).

6,

4.

The largest are Acalypha, A1 lophyl lus, Cyperus
with 4 species, "Ith 5, Dorstenia

7 and E-L.us with 9.

Endemism, Species of Restrlcted Distribution and Phytogeography

Klrnboza has lorq been mted for the preserce Of endemic
(Polhill 1968). The intersive col lecting in 1983 has Irrreased
the nurbor of erujemicsto 13 fuli species arul 4 subspec'es. or 4.61
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of the Klmbota flora, which for a small area of 4 km Is

high. These species are Isted n table 4.

Endemic taxa Include all I Ife forms from small succulent herbs

to campy trees and cover a wide range of tam' Iles. This level of
emigmlsm Js rot the consequence of extrerræ speciation In one or two

groups, as has happened elsewhere n the Uluguru Mountains (e.g.

psychotria, Lasianthus Melastomataceae. FTEA1958
but rather reflects the dlstl reture of the Kimboza

substrate.

The Ki"boza flora provides a striking exarvle of species rich
lowlard ratnforest. It has few species more typical of drier

forest sites (for example Brachylaena hul lensis Mani 'kara discolor
are absent) and mne of the mst characteristic of the harsh

envlrormental conditions of the naritirne coral associations (e.g.
Diospyros consolatae, Manl I kara sulcata Si deroxylon I neme
Simllarly there are few species present which are usually thought of as higher
altitude forest plants, aIthough Alsodeioesis Artabotæ
mnteriorae and Cussonla spicata all occur n Kimboza much below their
prev'ouslly recorded altitudinal limits.

The great major!+y Of plant spEJes In Klmboza have s wide

di stribu±lon in eastern Africa, ard several raree all over tropical
Africa. Somespecies have a mre restricted distri but ion It IS
these which can allow the aralysis of biogeographic patterns.

One dlstlrctlve element is that characteristic of the lower levels
of the chai n Of Coastal hi I Is ard muntains from the Shlmbaand Talta
hi I is in the rorth via the Usambaras,Ngurus,UkagurusandUlugurus
to the Uzungwaand Mahengemuntains in the south. All the eastern
slopes receive high ral Malls Of 1500m per annumandabove. Table
5 lists 16predmlnantly Roodyspecieswhichfit this pattern and
suggeststhat they can be further spl it into three groups. GroupA are
found from Klmbozarorthwards, e9. Anlnqeria and

verruculosumGroup B are found from Klmbozasouthwards, eg.
Ixora narclssodora' and Care restrlcted to the centre of the chain
Kimbozaand N9uru, uvariodendron

A smaller element rostrlctod to tho wetter forest of tho coast':
plain Itself, Coffea sp. Dof FTEA. Is-bredifficult to I nterpret are
the lom dlstarce affi n'ties, suchas TurraeaVogellodes, Klröoza.

WestAfrica; aryl losya castanelfolla Klmboza,M'dagascarard
Zimbabwe.
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Present Conservatlon Status

Legal and icy
Klmboza was original gazetted under colonial rule but the tast

legal notice dates from a reduction of 44 hectares In '964 so,

Kimboza Forest Reserve Is reserved under Goverrrrent

Gazetternent Notice.;qumber NO417) of 1964. As a mtural
forest it is catqorised as Catchrnent Reserve and, as from

July 1983, Is admi nlstered by the Forest Catchrent
Officer Of Morogoro under di rection frcyn Divisional Headquarters
in Oar es Salaam. Note that catchment forests are corsidered

a natiorzl asset and so are controlled from natiorBl, and rot

regional, offices.

No specific policy statanerrt or management plan has been
seen for Kimboza Forest Reserve itself. Present p I Icy therefore
stems from the national policy of "maintalnirg the forest in a
rztural condition so asto assure water and sol t protection
functions, whilst al a level of forest product utilisation
which Is compatible with such maintainence". This in effect should

nEanthe prevention of di sturbance such as ercroachmnt, burning
and unlawful cutting or ling of vegetation. A new regional
catchment forest plan is under consideration at present, but this
does rot haveany spec!flc provisions regarding Kirboza.

Past policy has suffered from ambiguities as there has been
sorredestruction of the natural forest by the Forestry Division
itself: KimbozaForest Reserve conta(ns within It several
plantations of varied size of exotic andnative tree species—teak
Cedrella andmkangazi—Of different datesOf planting, estimated
fromthe early 1950sto the late 1970s. Theseplantationsare
shownon figure 2 and their total size IS estimated at:

Teak

Cedrel la

MkangazI
Tota

2 ha

8 ha

plot
ha or of the reserve.
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Clearing for Such p Iantatlons has the natural
vegetation, the resultln9 shrubby growth under 20 year Old
Cedrel'a wasest'mated to contain about 1/3 of the plant specles
found in natural forest undergrowth. Cedrel ia was also noticed
to be regenerating, both under parent trees and. probably
dispersed by birds, In areas well away from plantations. Other
casual"contaminants"of the forest Includekapok,citrus, mango
and banana.

The sanctlty of forest reserve status in theory Is maintained
by the use of a clearly danarcated boundaryand frequent
patrol llng by forestry personnel to deter JI legal utilization.

KimbozaForest boundarieswere fol lowedby student groups
anddlvisional staff. Someclearing andmarkingof the boundaries
hadtakenplaceIn the previoustwelvemonths.Nosignof large
scale wasseen, but it wasevident that cultivation
pressuredoescaneright up to the boundaryin several places. It
wasroticed that for a large part of the westernbourdary,the
clearedbourxjary wasa foot pathwhichwarderedIn andout of
dips andridgesandaroundrocksard fallen trees. Rarelydid the
footpath outsideanobstacle,it is theforestthat Is beirg
eroded- a fewmetresherearrda fewmetresthere. Cultivation then
mves up to the path. Planted citrus and rernalnsof rice wereseen
In areas which should have been reserved.

Theforest is cut byseveral anddefactOrights of access.
The mainbtrogoro-Kisaki roadrunsthroughthe reserve,andthe
vegetation is Cutbackfor some mre either sideby local
Cmworks emp loyees. Establishedtracksandfootpathscutoffmajor
bends JnthevehicleroadandalsoCutthroughthe forest to
neighbouring 'ages(seeFigure2). Whilstro evidenceof
act'vlty wasseenalorgthesefoot paths,theydobecomeareasof
Secondary vegetatlongrowthandCont'nual thanmakes
thedetectionartfpreventionof I I legalusemoredifficult.
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I I satlon

I Jsation Is considered under the two headlngs of timber
and local use of m' ror produce.

(a) Timber extraction is all by pit sawing. ro æchanised

logging takes place. It is of i nterest to examine cuttirg
procedures. Pits•wyers operate by icerca, purchasable at the regional
catchment office In p•brogoro, with the prior approval of the local
forest guard. Approval w! I I be given to fell a træ If It is
considered 'over mature' and it Is consldered that its extraction

I rot violate gereral rules of catchment forest management—no
fel I Ing on steepslopes or near springs or streams. Present belief is
that the removal of over-maturetrees enharces and speeds up
and such fel ling is therefore to be encouraged.

Fol 'Owing the selection of a tree or trees (in theory up to
may be taken at one time but at least 5 have been issued on occasion)
and the approval of the regional office and the issu'rg of a I Icerce

the tree Is feel led, sectiored and each section trlrmed for
"Ensuration. The guard each section, the I icercee rete'ns to
Morogoroandpaysa royalty fee basedonmechantablevolure on shoving
the receipt, he is al lowedto sawplanks ard each of which will be
stamped by the guard.

Table 2 showsthat In the past two years I icemes for a total of
frees (including only 19 msufl porn were ssued for KIrboza,
Our traverses of the forest showedover m trees fel 'ed In the last
twelvemnths. Fivesites wereact!ve In April andother four In July.
All had109sectIons stampedby the guardaryl all planks Seenwere
Stamped.

WeConsider that we 'searched' less than 25$of the mrth western
part of the reserve —the actual numberof trees taken would thus
beverymuchgreater, 50. All trees felled recentlyweremsuf'
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Rhodognaphalon schumanianumapart fromoneCordyla
although cut stumps Of mvule and mkangazJ were seen. Trees were
of good size ard producedgood 12" x planks ot 4 m lergth.
Manystandlrg RhodoqnaohaIon trees of large size were marked with
macheteblazes, an indication they were due for fell I ro.

Twoactive sites were examinedby students in Apr! 1 1983and
clærlng s' zes were estimated at 800 m each, and at least 39 and
53 trees 5 cm diameter had been cut for use as rollers In the
vici nity of the site.

In October1983the areasurroundingfour i ractlve sites (st.s
6 old or over) wasexaminedmre thoroughly. Clearlrgs were
measuredand identities andgirths of cut or brokenstumpswere
ræorded. Details of these sites are given i n Table 6.

Pitsawningwasnot of the highest quality, there being
considerable waste and abandorrrentof bole sections considered to
be in difficult places.

Oneis ledto theconclusionthat thereis more takirg
placethanIs iMicatedby I icerces. Thatall the plankswesaw.
bothat the roadsideandonsite, werestampedwould Micate that
the local forest guardwasawareOf the high level of extractIon.
Therole of the guardIs discussedin mire detail below.

(b) Thecollection of ml forest producefromnatiorøl forest
reservesIs poorlyunderstoodandpoorlycontrolledover large
areas of Tanzania. In theory, at law, It is unless dorE
withpermlsslon of theappropriateforestauthority—by Iiceme,
or permit. In practice, in manyreserves,the collection of polesor
firewoodetc. is thoughtInsignificantandrot seenasa threat
Is Jgnored or (InMagombero, i nKJlomberoDistrict, forest
staff spokeof traditiorøl r19hts!). The'-brogoroForestCatchr•nt
OfficesaJdropermitshadbeenissuedform/rorproduce,norwouldbe
Issuesucha permlt if applied for.
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In Klmboza there are i nrvmerable minor tracks and foot paths
leading to pltsaw s Ites, etc. These provide easy access to
the enterlor of the forest so as to search for firewood, bul 'ding
poles and traditional medicines and foodstuffs. withies avera91r9
2-3 cm in diameter. We Investigated four sites a transect
marked on figure 2:

A —near to the boundary, close to the main road,
B 8 C In rocky relatively I naccesslble with a low stem density.
D—In a flat well forested area km from the western edge.
Results, as cut of total rguzo and fito are as fol lows:

Site cut nguzo :

43.7

1.2

2.4

27.1

cut flto

31.5

0.6

6.6

12.4

Stans taken are at least 2.8 m lorg and straight, with little
branchirg;they are frequently campyandunderstoreytree saplirgs.
Frequentstemscut rcl udedScorodophleus,Cola and
DIospvros.

Thesefigures ndlcate that mr forest produce' cuttirg
pressure Is not nsignlficant and that even sites I nside the
reserveare heavily Cut over. Oursurvey lookedat size only ard
did rot consider species characteristics such as
durability ard nsectresistarce. 't is possiblethat proportlorsof
real potential polæ taken are higher than I Mlcated.

B101901caland CatchmentStatus

KlrbozaForeststill hasa closedcampyovermostof its extent.
Pitsaw'ngclearl ngs,assuming50 in tho Dast 12mnths have
affectedlessthan21of the andtrackc'oar-Irgless
than Certainly the presentcatchmentfunctionhasrot been

but l! Internal clearJrg per year will causea loss of
function Jf the rate
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Insufficient Is krown about the biological values to assess

present conservatlon status. Population s Ize for the smal ler

endgnic plant species. the herbs, shrubs and small trees would

appear Population sizes for the larger trees such as
CynomefraandTessmaniamaynot be adequatefor long term survival
especially nowthat KimbozaIs rot contlguouswith nearbyandsupposedly
simi lar Ruvu Forest Reserve.

Largermammalpopulations are already severely reduced,bushbuck,
bushplg and the smaller duiker and sunl are rare or absent due to
continued In a small area. There is no quant'tat Ive data on the
manna' or b 'rd conrnunlties.

Speciesloss Is an ns'dlous process frequently not observable.
Thepresent rate of forest cuttlng maybe sufficient to cause
sorre level of extinction¯ we do not know.

Protect o n

Kirrboza ForestReserveis admlnisteredlocally by twofield staff,
one, a forest assistant is on the catchment establishment
reportsd!rectly to the District CatchmentOfficer i nh•rogoro.andore,
a forest attendant l, is a regional employee, Vla the
subdistrict forest office i n Mkuyunlto the Distr'ct Natural Resources
Offlcer. Bothhavethedutlesof a forestguard.Thecatchæntguard
Is responsible for threemalnreserves—Kimboza,RuvuandChamanyanl
plus threeverysmallreservesMangala,MI'awlllla andGambaula.The
district guardIs responsiblefor forest activities In Klmbozaward—
nursery,v' I lageafforestation, fuel woodandcharcoalandloggingin
non reserved forests.

Inpracticethetwoworktogether dueto shortages.theyshare
One log stamp!nghammer.Outlasas regardsthe reservedlards relude
boundary andgeneralpatrol pluscheck'm,
of loggingactlvltles andtimberplanks.
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The forest staff have I (ved In K'mboza for several years and are
part of the soclal Ccmnunlty of the village. Because of thls the
guard we Interviewed feels umble to control the cutting of forest
produce by v' I lagers. "If I arrest them, they *Ill destroy my crops
etc!" No arrest has taken place for the past eight years at
least. Pit saw' rg Is done at present by Irnported labour frem
I rlnga on contract to an entrepreneur In %rogoro, so enforcænt of the
law regarding timber extraction should rot have 'ccyrnunlty problens!"

Conservation Attltudes

Surroundingvil lagers haveamblvalent attitudes to the preserce
of KimbozaForest Reserve. Landpressure is growingand the
reserve Is viewed as a reservoir of good Cultivation The
reserve does contain 'vermin' —Sykes monkey and bushpi9 whlch
destroy Crops. Onthe other hand recognition Is madeof the value
Of the reserveIn terrnsof foodandred!clnal plants andbulIdlng
poles. kbwever,if the law is to be nterpretedvigorously, such
cutting wouldstop, ard peoplewouldhavean entlrely negative
view of the forest.

Alternative forest products, poles aM firewood; are partly
catered for by the developmentOf a nurseryon the edgeof
whichproducesSeedl malnly Eucalyptus,Cassia,Cedrelta and
Grevl lea for surroundingVII lages. Welearnhowever,that the
faci Is II tile used.
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Reconnem'afions for Improvi Conservation Status

Gereral Reconvnerdations

Conservation canrot take place Jn a vaccuum.values or object! ves
which are to be conserved must be clearly laid out and then
management activity undertak*whlchwi I most ly Ish the
objectives or maintain the values. This report has attenptei to
document and describe the values of K!mboza Forest their
current status. These values are an ntegral part of the ratural
forest cormunity ard so the objective of conserNatIon becares clear:
the malntenarceof the forest communityIn as ratural state as possible.
Managementpol icy is therefore, also clear: the prevent Ion of
disturbarce factors whJchWIII reduceor impair the functiors ard values
Of the rütural forest.

Kimbozais oneof several natural forest reserves n *'rogoro
Regionand a relatively small one at that. But Kimbozahas values much
greater than its size would suggest aryl values which can be corsl dered
important at local ret Ional and i nterrøtiorøl levels. Klmbozathen
needs considerationfor additiorøl conservationi nputs; andwhi1st
all forestsareof greatvalue ard importarce,Kimbozamustbethought
of as a priority.

This Is perhapsthe fl rst step in improvingthe status of Kimboza
the recognition of the exceptional values i rherent In the natural
forest. This f Ire I section of the report discussesi n moredetail
speclflc conservatlon act' vities that could be undertakenoncesuch
recognition Is given.

Spec' fic Recomendatlons

Separate reconnendatiorscanbemadoregard'ng irrnediatemeasures
to Improve conservationstatus In Kimboza.These be Isted as
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(a) Status recognition

The biologlcai valuæ of Klmboza/lts probable fragi I i ty as a

corsequenceof small size•are sufficient to warrant incorporation
Into sornehigher administrative lard use category than catchment forest
reserve. It has va lues very much greater than rearby reserves such as
Ruvu, DIndi Ia, Mhargala, Chamanyanletc. This greater value needsofficial
recognition; •IdealIy, under the terms of refererce of the OAUAfrica
Convention on Conservation (Algiers Convention), the are should be

designated a national Upture reserve. Such legal status does not yet
exist i n Ta nzania. National Park status is perhaps i napproprlate

at this point i n time. It is suggested that recognition be made
at an internal level at the present time —within the Forest Division

and within Morogoro Region. Such recognition could take the form of
inclusion in a list of priority areas, or specia; conservation

areas. Recognition could be made at regional level by formal
letters from Ministry clærly settirq out the values of Kimboza and

requesting cooperation In conservation erdeavours.

recognition could come from the Interretional
Union for the Conservation of Nature and Natural Resources and from

the Plant species Survival Monitoring Unit in KewGardens, U,K.

Recognition can be made at a local I evel by notices on roads
and through pathways, the value of Kimboza. Project staff
Can be made aware of tho national importance of Kimboza.

(b) Protection

The corrept of protection revolves around the necessity to have
strlct rules governing use, obvious boundaries relating to such rules
and the provision of adnuatestaff to enforce such rules. The rwed
to have a surroundirq population aware of such rules who
understand and respect them Is dl scussed below.
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The first point concerns utilisation. Already Kimboza has
lost virtually all of its prime timber: mvule and mkargazi; the
rate of exploitation of the survlving timber tree —msufi pori —

It is argued that the financialis such as to cause concern.

value of renalning timber In the 480 ha of Kimboza is

insignificant compared to the biological values of the reserve.
Timber exp loitation should therefore be stopped; no more I

issued and the law, as It appl ied to logging, be applies mre

vigorous I y.

The use of mi ror forest produce is a more difficult question.

The gathering of plant material for foods and medicines is

undertaken by a relatively few 'special ist' v! lagers and canmt
Like aspects ofbe consi dered detrimental to the forest.

resource use however, it needs to be regulated. Perhaps col

should have a small permit i ssued local ly? Buildtrg pole cuttirg
has reached a level where it must be detrimental to forest dynami cs.

But, on the other hand, this illegal supply of poles is obviously

supplying a real need to local vi I lagers. Prevention of cutting

would be dtfficult and serve to alierate vi I lagers from supporting

the forest. Control Is needed; agaln a more im' ted permit systan is

suggested and here the imposition of a fee. This however, should

be a short term measure, in the long term the provision of alternate

resources will be necessary, see below.

The forest boundary requires mdlflcation in that the foot
path should be teacoru)d, a swathle cleared aryl the *athe maintained

so as to prevent the foot path Into the forest:
Q'undary planting with toak markers would also be valuable.

An extremely crltical point concerns the provision of
adequate staff numbers. Forestry have long maintalned a
tradition of self suffici
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The values I r*'erent Jn Klmboza, Its unique floristic assmblage,
its endmlcs, its accessibl I i ty mean that in many ways it Is rore
valuable than scrne of our wi Idlife reserves and parks. yet the
present staff di sposition is ore who is shared between three reserves:
This can be canpared with levels Of over 70 for Mikuml

National Park and over 400 for the Selous Garne Reserve: There is then

an irrrnediate need for i ncreased Staff levels. A more senior forest

ass' stant based at Kimboza. Who can oversee all adjacent reserves,
plus at least two and ideally three staff rmnbers specifical ly for
Kimboza are necessary. Increased visits and patrols hy supetNisory
staff from t&rogoro and Dar es Salaam would be requi red.

(c) Catchment forest management

At the present there is no speci fic body Of knowledge
deal Ing with the managerventof catchment forests in tropical Africa.
t•bst natural forest management pol icy deals with timber production,
(coup demarcation, propagation, enhanced growth by selective clearing
etc.) and whi 1st this does contain provisions for catch"Ent purposes
these provisions are restricted to specific sites within areas

considered general ly amenable to exploitation. There is no proper
provision for the managerent of extensive forested slopes.

The repercussions of this lack of specific catchment pol icy
can be noticed when discussing forest management with field foresters
Ii tropical Afrlca to whomactual [ntervention involving the fel I Ing
of overmature trees Js seen as a necessity for good management. The
reasoning has evolved from the knowledge that over-mature trees
steadi ly lose timber value and It Is unfortunate that the vlew has
developed that this fel ing is essential in all natural forest and
not merely in typical production forest.

Senescenttrees left unfel led rnostly break up piece meal,
branchesandcanopysections and ultimately falling as a single
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be impalred and biological values and processes malntalned.

If the tree were to be cut for timber the canopywould be larger
and so damage moreadjacent stemson fal I i no. ThepJtsawlng process
would needmre trees Cut, an area Of several hundred square would
be totally cleared and regeneration trampled, campswould be built,
access tracks formed, an(mals hunted etc. Water storage functions ld
be altered, a large gap al lowing muchsecondary growth would be forred and
biological values reduced, deultew#brtlfbom thidultiås teåepant to draw
diient±båoto theoaqom&åovsesiieetdoqrvkéhe only econanic trees ar-e fel led
If overmature. Surely It must be argued if the economic trees need
removal at this stage to promote the health of the forest as is
suggested (though wrongly) then non—economicover-maturetrees should also
be fel led. This has never beensuggested. Therehas beenmisinterpretation
of forest management for catchrrents.

This point has been stressed in this report not so ruch becauseof
its specific relevanceto Kimboza,but becauseit a conceptof
importance to all forest areasvalued for catchrnentandbiological
purposes. It seeksto clarify i deaswhichappearto beerroneousandwhich,
if taken to extremes, could eventual ly endangercatchment status. A
final suggestionon this topic is the needfor a small pamphleton forest
management specif ical ly for catchment purposes, which could be distributed
to forest officers. Perhapsthe University could beasked cooperate
with Government on this issue.

(d) Provision of alternative resources.

Mention has been madeof the value of Kimbozaas a source of
bui Idlng poles. Increasinoly, as humanpopulationsrlse andwoody
plants scarce,Kimbozawill becornoa sourceof fuel woodas
well. It Is Obviousthat a small reserve like Kimhozacanrot supnly
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supply such resources without loss of value and function. Simple
prohibition of WII I not work. The only long term solution
is to ensure the provision of adequate alterrøtive fuel wood and

pole wood resources. This Is best done by vi I lage plantation
forestry. Take the resource to the people, I nstead of having the
people come to take the resource. Such plantations can be of
irrgnedlate protective benefit as well as an i ndirect bereflt, if

they are p I anted as a buffer zone right around the forest. Such a

buffer zone, which should be at least nn wide and preferably 50 rætres
would serve to further demarcate the reserve and be a barrier to

il legal cuttirg in the reserve. The" al ready exists a rursery
at Kimboza; Eucalyptus for poles ard Cassia for fuel would be an Ideal

combination. Labour could coæ from surrounding vil (ages and funds

could be obtai nable frorn sources such as the EC vi I lage mini—

project fund.

(e) Conservation awareness.

'n the long run the conservation of biological resources can
only take place with the approval and support of local communities.
There is thus a reed row to Increase the level of understanding of the
necessity to conserve. There is a need for improved conservation
education within school curricula and specific discussion of Kirboza
values in forums close to Kimboza itself — schools, vi I 'ages, party

ect. Divisional headquarters, regional staff and forestry staff at
Kimboza all have a role to play.

The nursery faci I i ty at Kimboza can be extended to include
a srnall demonstration plot and a wall with relevant posters, photographs
and value messages— In Swahili : The mission at Xlmboza is another
potential source of education.
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Table 1.

Month

March

April

June

J uly

August

September

October

ovember

Dec uber

minfall TanEF9ture Ki*qza Poreet

Ruvu Croaging

278

110

39.

109

161

228

13 year mean

169

161

336

47

4 year

Villao "Kåzbomn

Esti

Mean Tenperature Data, frau Poca (1976).
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Table 2. Connexvial 'Pinbor Values in Kimboza - 1979- 1983

VoIYear

1979

1980

1981

1982

1

(Jan—sept)

No. of Licences No. of s
s Old

6

4

5

12

9

17

20

Anin€eria

Chlorophora

Aningeria

Chlorophora

Chlorophom

6

2

5

2

2

2

2

2

RhodogrApha10n

Antiaria

Cordyla
4

2

Chlorophom 1

Rhodognphalon

Albtzta 4

5

14

27,6

11.0

11 0

60 1

27.6

7.1

42.9

6.5

20.6

ll.e

58.5

16.4

3æ,40

56,00

673.75

524.80

154.00

1794.25

2208.00

984, oo

1242.50

4434.45

886.40

784.82

266.50

1651.20

947.20

,326.40
{8<2250

441.50

393.60

5859.20

IY2,oo

Total Timber fran 1980 to 19' (September) 256.9 ou. metma which gave
a royalty of 19i094/= to Goverment estimting a oozercia.i
value of 2,500/0 per cu. metre for pitøawn eiaøo 2 timber a total value
Of 642,000'—.

Searchable PDF created by OCR.space

https://ocr.space/r=p


ÆABIE pomat Pmdueta Utilized by Local People In Pomøt Reserve

Vemaeuiar

A. Medicine

Acalypha spp.
Hoslurdia oppoeita

Izdigofem spicata

I,atmaæ comuta

Menis per:zccae

Wewtorda zzucijuza

Eocdg•tl-ffs

Cogu afar

DioBcox•oa 'pp.

Hoslundia opposita

lenispemaoeae

Paelvatela brevi peg
Saba florida

Kifulwe

MzekozekO

Keaga.m

Mchunga

Mbire

Ugobedl

Chaz•na, Chikwa
Nzekozeko

Mbarega, Mea.
IIsaabvra

Uedieine

Zedicine

Tubero

Tubera

Reli8h

— tonic

timber tmea, plug lianee for ega spp., pits -
saplings aza Bhruba for building poles, e.g. Cola spp.

Thelist of nedåciml and food planta iB not exhaustive, but a collectim
by one elderly villager in a
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Table 4 Plant Species Considered Endemicto Kirröoza Forest Reserve.

Endemics at the species level

Adhatoda sp. rnv. Aca nthaceae

Annomceae, genus i nde+ ( semsei 810)smait tree Annonaceae
Asystasla sp. nov. (WAR2512) Herb
Asystasia sp. nov. (Mw 12358)
Baphia pauloi
Cynometra uluguruensis

Dorsteaia sp. -Pocs 6280

Garcinia bifasclculata

Impatiens cl nnarbarlna

Steropta-.arpus kirbozensis

Tessmania Sp. mv.
Styasasla sp. nov. A. of Kew

Vitex Sp. near buchananl

not matched at Kew

Herb

Small tree

Campy tree

Succu lent herb

Small tree

Succulent herb

Succulent herb

Canopy tree

Herb

Sma I I tree

Aca nthaceae

Aca nthaceae

Papi i ioroideae

Caesa Ip i noi deae
t•braceae

Gut* I ferae

Ba I sami naceae

Gesner i aceae

Caesa pl dæe

Acanthacæe

V taceae

2. Endmic at the subspeclfic level

Chassalia dlscolor grand!

phasia morogoroensis subalata

I I lgera madagascari ensis forrna
Pavetta crehri la kimbozanus

Shrub

Shrub—smal tree

C I mber

Shrub

Rub I acæe

Rub i aceae

rd I ace•e

Rub I •cee
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Table 5. Biogeographical Elgnents within the Kimboza Flora

(l) Species Of the lower I of the S.E. Ker-ya —
tubuntain Chai n.

A. KJmboza — North

Ani ngerJa pseucb

Cynornetra sp. A

Isolona cauliflora

Lasiodlscus mi I dhraedii
ferug nea

t&mecylon verrucu losum

Notobuxus cordata

Psychotrla I eucopoda

Trycalysla acidophyi la
Suregada I Ithoxyla

B. KI mboza — South C.

Clamydacanthus dI chrostachyus

Gul bourtla schl lebenl i

Ixora tanzaniensis

Mi I lettta

Tricalys Wingfield 4091

— tJzurgwa

Kirboza — '€uru

Garci s•sel

Ova r i ode Mron

gorgonl s

MI I lettia smsei

(2) Species of forests of the southern coastal plain

C.0ffea sp. O of FTEA Lanrea antiscorbutic'

Cyrometrasp. nearC. aIexandri Oecmcladoslorchophylla

(3) Species of West African

affinityIndlgotera ml ldbraedlana Turiaea Vogel i odes

(4) with Madagascanaffl nlty

I Igera Ndagascarl ensis Neopal Issya castanei fol ia
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Details Recoxded

Dimensions (m) of

Area of clearing

Platfom or not

Tree height

Tree girth

Log lencü used

r 0B Of ( 10 cm dbh)
Ct&/Danaged in size

10—11 dbh

20—29 dbh

30—39 dbh

40—60 dbh

60+ cm dbh

Baeal Area of atemn

Baeal Area with timber
tree

Table 6• Details of Pitsawing S in KimboÄ
(All tinber waz —Meufipori).

11.5m

15
2

15

4

3

23

0.90 m

2
1.66 m

Sites

2

35 x 30

1050

3.4, 3.3

16, 14

21

6

3

32

1.66

3

40 x 18

4.4

15.3

16

6

2

26

1.25

2.79

Specleg cut/danaged, gitea combined.

Scorcmoßh I aus

S orindeia

Rauvolria

Zenkerella

Markhamla

Chl orophom

Bosqul a

Aningeria

8

7

3

Entada

Uv8r ron

Br1de1iA

Cynometm

Pancovia

Ophrypetalrn
cora

Diogpyroa

2.62

2

2

2

4

4

Stryehnoa
C.nbrettn

30
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APPENDIX t

THE "ILLIPEDE FAUNA OF KIMBO?A FOREST RESERVE

This list is based on collections made in April 1983.

1.

2.

3.

4.

5.

6.

7.

Species Name

Family Spirostreptidae

Spirostreptus strongylopygus
Haplogonopus inflatannulus

Conmen t s

Knoml frorn the Usambaras

Known from the Ulugurus,
this is the millipede that exudes copious noxious fluid
Biel ling of cyanide:

Pseudotlbiozus sp. nov.

Familv Oxydesmidae

Lyodesmus rubidopsis
Rhododesmus c.f. planus

Family Harpaqophoridae

? Apoctenophora

Family Gomphodesmidae

Astrodesmus sp.

Odontopyg idae
8, 9, 10. Three species

Nev species

Knovm previously from Kimboza
Known from Uluguru, Usambara,
Uzunava.

Similar to East Usambara forms.

Need a male for species
confirmation

Not yet identified.

Millipedes have been identified by Dr. R. Hoffman Of
RadfordUniversity, Virginia, U.S.A. There are interesting
biogeographic links to the UsambaraMountains lowland forests.
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APPENDIX 2

A PRELIMINARY CHECKLIST op THE BUTTERFLIES op THE

KIMBOZA FOREST, ULUGURV op EASTERN TANZANIA

BY

J. Kielland

This lise is almost entirely based on my own and my assistant Izidoro
Thadeo•s collections in 1982, ail together 30 days, divided on
3 trips.

S cies

PAPILIONIDAE

papillo dardanus tibu11us

Habitat

2.

3.

4.

5.

6.

8.

9.

10.

11.

12.

13.

14.

15.

echericides echerioides

constant i nus

nireus Iyaeus

demodocus

ophidicephalus

Graphium angolanus
Leonidas leonidas

phi Ionoe

ant he us

police nes

polystratus

porthaon

colonna

kirbyl

PIERI DAE

P,

w,

Fre n c V
in Kimboza

x

Ge nera 1

e que

x

16.

17.
18.

19.

20

Appias phaola isokanl
Iagti

gabina phoebe

epaphia contracta
Belenoig creona severlna

HW

F
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21 •

22.

23 •

24.

25.

26.

27 •

28 •

29.

30.

31 •

32.

33.

34.

35.

36.

37.

38.
39.

40.

Belenois socha1iA aerippinideg
thysa thygR

Dixeia orbona vidua

pigea

spilleri

Mylothris agathina
Leptosia alcesta inalcesta
Colotis calais calaia

evippe complexivus
Eronia cleodora dilatata
Nepheronia areia mhondana

n thalassina sinalata
Catopsilia flore11a

Eurama hecabe solifera
senegal ensi s

floricola nivea

brigi tta

hapale

desäardinsii

regularis

w,

W,

w

w,

w

F,

w

F,

P,

F,

w,

w,

w,

w,

P,

HW

HW

HW Xxx

xxx

NYMPHALIDAE

41 •

42.

43.

44.

45.

46

47.

48.

49

50.

Euxanthe tiberias tiberius
wakefieldi

Charaxes varaneg voloeeges
candiorp

protoclea azota

lasti esp. n.
castor flavifasciatus
brutus alcyone
pollax eeminus

violetta melloni
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51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.
68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

bo hem ani

cithaeron kennethi
zoolina zoolina
dl lutus dilutug

jahlusa argynnides
tavetensis

achaemenes

baumanni baumanni

euderiana guderiana
contrarius

viola kirki

ethalion littoralis

Cymothoe coranas coranas

Euptera plato kinugnana
Euryphura achlys
Bebaeria mardania orientis

Euphaedra neophron neophron
orientalis

Hamanumida daedalus

Aterica galene theophane
Catuna sicorana

Pseudacraea boisduvali trimeni

eurytas conradti

lucretia exapnca
Neptis saclava marpessa

laeta

alta

nina

Cyregti3 cami11us sublineata

Sail ia moranti dubiosa

w

w

F,

F,

w

w

F,

F,

F,

w,

F,

F,

w

w

F,

Pm

w

HW

Oh

HW

HW

HW

xxx

C

0

0

o

xx

xx

xx

xxx

o

xx
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81.

82.

83.
84.

85.
86.

87.
88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100

101.

.41 -

Sal ia natalensis

Byblia anvatara acheloia

Neptidopgis ophione velleda

Eurythela dryorp angulata
Apaturopsis cnleocharis schultzei
Hypolimnas misippus

deceptor deceptor
dubius wah1 bergi
usambara

Salamis temora virescens

parhassus

cacta amaniensis

Junonia natal ica natalica

terea eleiva

oenone oenone

hierta cebrene

n orithya madaeascariensis

Lachnoptera iole ayresii
Phalanta phalantha aethiopica

eurytig columbina

F,

F,

w,

F,

p,

w,

w,

w,

w,

w

F,

F,

w,

W,

HW

Oh

Oh

Oh

c

Pm

o

x

0

0

DAIiAIDAE

102. Danaus chrysippus
103. Arnauris niavius dominicanus
104.

SATYRIDAE

ochlea ochlea

105.

106.

107.

108.

109.
110.

Melanitis Leda africana

Gnophodes betsimena diversa
Bicyclus ena

campinus ocellicerug

any nana

safitza
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111.

112.

113.

• 42 •

Henotesia perspicaa

Physeaenaura jacksoni

Ypthima eranulosa

ACRAEIDAE

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

Bematistes aeanice mnntana

Acraea

adrasta

satis

quxrxna rosa

terpsichore neobule

punctimarginea

i eola

pseudolycia astrieera

natalica natal ica

encedon

e nonina

servona orientis

e Be bria

w,

F,

w

F,

w,

P,

Oh

HW

s,

F,

Oh

Pardopsis punctatissima

LIBYTHEIDAE

128. Libythea labdaca Iaius

LYCAENIDAE

129.

130.

131.

132.

133.

134.

135.

136.

137.

maena nyassae ochracea

pi cata

Pentila tropical ig mombasae

roeersi roeersi

Omopholidotos paucetia paucede

o

o

xxx

x

x

Teriomima subpanctata

paella

parva

Balioehila latimarginata

F,

x

x
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138.

139.

140.

141.

142.

144.

145.

146.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157 •

158.

159.
160

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

172.

43 -

Balioehila dubiosa

Eresinopsides bichroma

Lachnoenema brimu

Spindasis nya3sae

tave tengis

paphnaeus aderna spindasoides
Eparnera silanus alticola

diametra

mermi s

Etesiolaus sp. n.
Hypolycaena philippus

buxtoni roeersi
Anthene indefini ta

definita

rubrimaculata

liodes

lanulata

Anthene amarah

lary das

kergteni

Cupidopsis 50 bates
Pseudonacaduba 3iche1a

Lampides boeticus

Cacyreus lineeus

Leptotes piri thous

Euchrysops malathana

osirig

Castalius stempfferi
Tarucus erammicus

Zizeeria knysna
Zizina antanogsa

Zizula hylax
Azanus mirza

moriqua

F,
w

w,

w

w,

w,
w

w,

W,

Pm,

w,

w,

w,

w,

w,

w,

w,

w

Oh

Oh

Oh

Oh

Pm

Oh

Oh

Oh

Oh

Oh

o

o

x

x

xxx

o

x
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173.

174.

175.

176.

177 •

Azanue jesous

na talengig

Eieochrysops hippocrates
Oboronia bueronica

Preyeria trochilus

HESPERITDAE

178.

179.

180.

181.

182.

183.
184.

185.
186.

187.
188.
189.

190.

191.

192.

193.

194.

195.

196.

197.

198.

199.

200.

201.

Coeliades forestan

se juncta

Celaenorrhinas kimboza

zanqua

galenas

Tagi ades flesus

Ere tis melania

Sarangesa macula ta

Netro balane Canopus

Spialia dromas

spio

Ampittia garva

Goreyra diva

bi bulus

Teniorhinus harona

herilug

Pardaloidea incerta

Acada biceriatus

Acleros plotzi

mackenii

incerta

w

w

S,

w,

w,

w

w

F,

w,

w

w

Andronymus neander neander

caesar philander
Artitropa milleri milleri

Pm

Pm

s

F

o

xx

o

o

o

xx

o
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202.

2028

203.

204.

205.

206.

207.

208.

209.

210.

211.

212.

213.

214.

215. W, Oh

• 45 •

Monza punctatg
f. cr01a

Platylesches ealesa

picanini

Pelopidas mathias

thrax inconspicua
Borbo Iueeng

fatuellus

detecta

mi cans

ferrueinea

borbonica

eeme11a

Geeenes niso brevi Cornis

hotentota

F,

w

w,

w

s,

w,
w

w,

Hw

Hw

w

Oh

ABBREVIATIONS IN THE TEXT

rare to very rare
uncommon

common

very common

forest in general

forest margin

riverine forest

river sides

Rw

Oh

w

Hw

c

o

O

o

r ocky woodiuld

open habitat

marshy habi tet

wo•dland (deciduous)
heavy woodland

ubiquitous

cultivated land, gardene

General frequency is the rate
opecies concerned. Prequeney
in Kimboza at the time of our

of occurrence in eeneral for the

is a subjective estimate of abundance
collections.
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NOTES ON OCCURRENCES AND INTERESTING SPECIES

One peculiarity of the Kimboza Forest is the apparent absence of

several ordinarily common species of lowland forests and also other

parts of the Ulveurus. This, probably, originates in the nature of
the geology of this particular area which is limestone formation

and therefore would lack several species of plants, on other
formations. On the other hand , endemics occur and also, certain
usually rare species appear to be quite Common. Seme of the absent

generally occurring in forests down to 250 to 300 m. , are as
follows: Euphaedra zaddachi Pseadacraea dolomena

trieonophora N. Sallya boisduveli, Neptidopsis fulcurata
and the genus Precis, particularly numerous in woodlands,

wag entirely absent , Also the Colotis species were poorly
represented (many normally penetrated forests alone roads and paths).

No. 46 This is a new subspecies of Gharaxes Iasn, probably endemic
to the Kimboza Forest. The nominate race occurs at Pucu Hills
and Turiani md then to the Usambaras and Kenya. The description
is in print. No. 82. This new species of SalIla, described in a
forthcommine paper, is surprisingly widespread, occurrine fairly
commonly in the Pueu Hills and has also been taken at Sanje and
Mufindi. No. 90, A local and beautiful species occurring in the
Usambaras, Kimboza and at Puea, in very dense forest. This species
will not survive if its habitat is only partly exploited.

119. A very local species of lowland forests of E. Ugambara
and Kimboza Forest. No. 139, Larcer and with ochreous marklnes
more extended than in specimens from hnd may constitute a distinct
subspecies, but only 3 females have been taken. No. 140. This

i 3 generally not at all cornmcn,but seemsto be quite frequent in
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the Kimboza Forest. No. 147, Also known from the Vsambaras.
No. 148, In the Ugambaras and W. Tanzania (Kieoma) to Ucanda
and Zaire Oecurg Etesiolnus catori cottoni. The Kimboza
specimens are not E. catori, they are superficially close,
but with different eenitalia. It is likely that the Usambara
and the Kimboza population are the same species and
undescribed. 180. This species is endemic to the Kimboza
Forest and is not common even here.
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3. The Bird Speciea of Klmboza Fomøt Reserve

Palo—nut Vultu.z&

Southern Banded Snake

Little Sparmwhawk

African Goshawk

African Hawk

Crowned Eagle

KeiVa Crested Guinea

Leon Dove

Bronze Napal Pigeon
rebaurine Dove

Brom æcked Pam-ot

Livingstoneg Turaco

• Barred long tailed Cuckoo

Klage Cuckoo

yellcm bill

African Wood Ova

Barred met

Palm mvift

BormtB 3pinetai1
Mottl throated

a Trogon

Ba»-tailed Trogon
Green WoodH00Foe
Slivery cheeked Hornbill
TrumEWtor Homb111

Hombül

GreezA•eaded Oriole

White necked

black Cuckoo Shrike
A distincitlvCuckoo Shrike
sube

Grey Cuckooo Shrike

Stripe—cheeked Gmenbul

Li ttle -Greenbtü

Yicator

Greenbul

Fischer' g Greenba

Yellov—etreaked Gmenbü

Cornon Bulbul

Aiethe

R&oapped Robin Chat

Red—tailed Ant Thnuh

Forest Robin

Black—headed

Evergreen Forest Warbler

Grey—backed Cz=roptex•

Kretsehmertg Lorag bill

Plyoatcher

Lead—coloured rly catcher
Whit—uredBarbet Adioti.nctive fot.mdhem
Yellow—rumpedTinker bird
green •Tinker

Scaly—throatedHoneyguide
Colder»tail Woodpecker

Afrimn

Forest Batlo

Black & ithite Fly catcher

Little Yellow catcher

Cmated Ply catcher
Created Ply oatoher
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+ BIBh Shrike

Bush Shrike

Retzet Helmet Shrike

Helmetahrike

Red—winged

+ Kenriek'g

Sunbird

Ulugumx Violet—backed Sunbix•d

2.

01 Ive Sunbird

yells, 'mite-eye

Dark—backed Weaver

Peter' s Mnspot

Lesser Seed—cracker

N oteø

Central African species, rare, thig

A total of 79 specieg, of which 7 are to be
"not forezt deperdent" (birds marked* In list)

Of the 72 forest apecieg, 9 are noxua11y considerei aa
montme apecies and are probably only visitorg to Kimboza

in the e001 geaaon (marked + in thia •
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The Vascular Plants of Kimboza Forest ReserveAppend x 4.

This I ist is from cot lectiors ard observations made by

the authorsaugnpntedby data frompast col lections, rotably thoseof
S.R. Semseiwho collected extensively in July 1952 and T. Pocs who
col lected intermi ttently in the I q70s.

The I ist 19 ivided i nto Dicotyledons. ar6
vascular Cytograms;within these sections species are Jsted by tv
In alphabetical order.

Abbreviatlons for col lectors are as

DSM

W.A. Rodgers

L. B. Mwasumbi

• Dar es Salaarn University

si Oht record.

SEM SR

GR P.

H.

fol lows:

Sense i

Greenway

Harris
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DICOTYLEOß!!

ACANTHACEAE

Adhatoda sp. rov.

A. sp.

Asystasia muIt' flora KLOTZSCH
A. SP. rov.

Barlerla prionitis L.

124m

SEM 282

WAR 2512

12358

Bri putescens OLIVER var. riparia 2532
AND VOLLESEN

Chlamydacanthus dichrostachyus
Justicia gangetica T. ANDERSCN
J. 913bra ROXB.

Insularis T. ANOERsmJ.

. i nterrupta (LINDAU) c.B. CLARKE

nyassarø LINDAU

. pseudorungia LINDAU

Phautopsis Imbricata SWEET

Pseuderanthemum hi I debrandtii LINDAU

P. tunicatum (AFZEL. 'MILNE-REDH.

Sclerochiton obtusisepalus C.B. CLARKE

WAR 2600

WAR 2495

H 3233

DS" 2672

12350

WAR 2533

WAR 2519

WAR 2507

'2433

S. vegelli (NEES)T.ANDERSON subsp. hoistii (LINOAU)NAPPER SEM 794

Styasasla sp. rov.

Thunbergia heterochondros MILDER.

T. kirkil HOOK. f.

AMARANTHACEAE

Achyranthes aspera L.
Psi Iotrichum fal lax C C. . TOFISENO

P. PETER

ACEAE

antl scorbutica (HIERN) ENGL.

Mang!fera I ndica L. (contaminant)

Sorindela mdagascariensis DC.

12448

12426

MW 12466

WAR 2488

12451
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ANN(NACEAE

Artabotrys brachypetal us BENTH.
A. mntel roae OLIVER
Asteranth€ asterias (S. MOORE)ENCL. DIELS

var. asteri as

Isolona cauliflora VEFOC.

lottowianthus stel latus DIELS

nthotaxis trichocarpa (ENGL.

Ophrypetalum odoratum DIELS
Ovaria sp.

Uvariodendron gorgonis VERDC.

DIELS) VERDC.

WAR

12389

WAR 2672

12352

PAULO

(N.B. PARRY816, steri e, in the Lushoto Herbarium and shelved as
yceratocarpus schefflerl ENGL. 0'ELS, is probably

this species.)

ANNONACEAE;

APOCYNACEAE

genus i ndetermi nate

Funtumia africana (BENTH.) STAFF

LendOlphia Cf. kirkii DYER
RauvOlfla rmxnbasiarE STAPF

saba florida (BENTH. )BULLOCK

Schizozygia coffaæides (BROJER)BAILLCN
Strophanthus zirmermannianus PLANCHO•I
Tabernaernontana ho Isti i SCHUMANN

Voacanga africana STAPF

ARAL I ACEAE

Cussonta spicata
C. zimermannii HARMS

WAR 2640

WAR 2627

SEM 810. in FTEA

12398

DS" 2049

2060

DSM 325

DSM 2673

12380
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ASCLEPI ADACEAE

Crypto' epis apiculata
SEMGomhocarpus rostratus (N. E. tn. ) EAJLLOCK
osmecornuta (N.E.BR.'

Parquet ina nigrescens (AFZEL.) BULLOCK
SEMPergularta daemia (FORSSKAL)CHIOV.
WARSecarrone par-vi folia (OLIVER) BULLOCK

Tylophora conspi Cua N.E.

TACEAE

Balanites Wilsoniana DAWE SPRAGUE

BALSAMINACEAE

Impatiens ci nnabarina GREY—WI
l. wallerana HOOK. f.

BIGNONIACEAE

Markhamia acumjnata (KLOTZSCH) SCHUMANN

BOOBACACEAE

Celba pentandra GAERTNER(contaminant)

Rhodcgnapha Ion schumannianum ROBYNS

BORAGINACEAE

Ehretia litoralis GURKE

BURSERACEAE

Comlphora pteleifolia ENGL.

C. Zimmermannii ENGL.

816

12335

838

2529

Notobuxus cordata R. -SM

GR 2521

WAR 2503

MW 12421

WAR 2644

WAR 2500

MW 12414

OSM 327

12394; WAR2597

WAR 2505
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CELASTRACEAE

HI ppocratea sp.

Maytenus heterophyl la (ECKLC*-.1ZEYHER)
M. Senegal ensis (LAM.)EXELL
M. undata (THUNE.) BLPKELOCK

Salacla madagascarlensis (LA".) DC

S. stuhlmanniana LOES.

CCh'8RETACEAE

Combretum chi Onanthoi des ENGL. DIELS

c.

c.

C.

C.

C.

C.

ENGL.

padoides ENGL. DIELS

pentagonum LAWSON
schumannli ENGL.

sp. I

sp. 2 (liane; persistent pet o I ar
& DIELS

spi nes)

Terminalia sambesiaca ENGL.

COMPOSITAE

Vernonia aanulans VATKE

CONNARACEAE

Byrsocarpus orientalis (BAI LLLT•I) BAKER

Cnestls confertif GILG

COWOLVULACEAE

Turblna stenosphon (HALLIER f.) MEEUSE

CRASSULACEAE

Kalan-Choe obtusa ENGL.

WAR 2565

12477

12362

WAR 2566

Pocs 60540

MW 12455

GR 2525

WAR 2559

WAR 2604

WAR 2574

WAR 2567

12336

WAR 2509

DSM 2418

WAR 2570

pocs
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TACEAE

Cocci nea grandis VOIGT

Cyclantheropsls parviflora

Gerrardanthus grandl lorus

calantha GILG

M. peteri A. ZI%IERM.

Peponium •noel i i (HOOK. f.)

EBENACEAE

Diospvros amaniens!s GURKE

HARMS

D.

D.

D.

D.

brucel F. TE

greenwayi F. SHOLE
I i form's HCHST. ex

verrucosa HI ERN

zorr,bensis (B. L. BURTT) F.

ENGL.

A. DC.

WHITE

'2465

pocs 6060F

2639

12430

DSM 2684

WAR 25Ch

WAR 2635

12133

2664

SEM 747

WAR 2602

SEM 844

ERYTHROXYLACEAE

Erythroxylum fischeri ENGL.

EUPHORB ACEAE

ypha en91eri PAX

A. neptunica MUELL. ARG.
A. ornata A. RICH.

A. racernoSa BAI LLON

var heckmannianum ENGL.

Alchornea lax' flora (BENTH.) PAX 8

Anti desma membranaceum MUELL. ARG.

Bride! ia cathartica BERTOL. f.

Croton macrostachyus DEL.

Drypetas natal ensig (HARVEY) HUTCH.

K. HOFF".

O. parvifolia (WELL. ARC.) PAX HOFF".

D. usearlca (PAX)

Erythrococca usambarica PRAIN

Euphorbia geniculata (JRTEGA
E. usambarlca pax

Macaranga capensls (BAI LLm) SIM

Micrococca mrcurlalls

12476

MW 12377

DSM 2671

12359

12360

WAR 2636

12390

12334

12464

DS" 2670

12444

60540

2404

266

12416

WAR 2a85
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carpinif01ia (PAX) '-RJTCH.
tenuif0i13 (PAX) RAUSCHERT var.

glabrata (PRAIN) R.-SM.
Issya castanel folia (BAILLOO PAX

RiClnodendron heude10tii PIERRE
ex PAX

Suregada I Ithoxyla (PAX & K
S. zanzibariensis BAILLO•J

SynadenlumCf grant! i HOOK.
Tragi a scheff Ierr BAKER

FLACOURTIACEAE

Grandidlera bolvi nil JAUB.

oncoba spi nosa FORSSKAL

. PRAIN

Scolopia zeyheri (NEES) HARVEY

GESNER IACEAE

8. L. WRTTStreptocarpus kimbozanus

GUTTIFERAE

Garcinia bJfasclculata N.

G. VEROC.

G. volkensii ENGL.

(N. b. in the Dar es Salaam Herbar um

as G. livingstonel T. ANDERSm

not been traced)

HEF+IANDIACEAE

Gyrocarpus americanus JACQ.

12568

WAR 2560

SEM 842

SEM 824

pocs 6274A

12338

SEM 762

12382

12344A

MW 12344

12441

pocs 6466A listed

but the specimen has

subsp. afri canus

I i9era madaoascariensis PERRIER

ICACINACEAE

A1Sodelops Is

Pyrenacantha

schumannii (ENGL.' ENGL.

kaurabassana BAI LL(N

SEN 764

Pocs 6188J

WAR 2637

DS" 2086
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LEGUMINOSAE: CAESALPINIOIOEAE

Afzel Ia quanzensls NELW.
Cassia hirsuta L. (contamimnt)

Cordyla afrlcana LOUR.
Cynornetra ulugurensi s HARMS
C. cf. alexandri c.H. WRIGHT

C. sp. A of F.T.E.A.
holtzli HARMS

Guibourtia schliet)enli (HARMS) LEO•4ARO
scneffterl (HAR.'S) GREENWAY

Mezonueron an901ense OLIVER

Scorodophloeus (TAU8ERT)LEtNARO
Tessmannia sp. nov.

Zenkerel I a LE(NRD

LEGUMINOSAE: MI'OSOIDEAE

Acacia brevispica s. l.
A THCNN.) BENTH.Albizia glaberrima (SCHUM.

A. gumifera (J. C.A. SMITH
Entada pursaetha DC.

Newtonia paucijuqa (HARMS)

PADWA FTEA)

12439

K)LTZ 5iOO(In

WAR

WAR

SEM

HAR

2586

2497

757

2617

846

SEM 791

12472

WAR 2499

MW 1200

SEN 751

12473

Tetrapleura tetraptera (SCHUM. THO*N.)TAUBERTWAR2592

LEGUMINOSAE : PAPIL'ONOIDEAE

Baphia paulol

Craibia z!rrrrermannii DUNN

Dalbergia obovata E. MEYER

(chos tri lobus L. var. trl lobus

Erythrina sacleuxll HJA
Glycine w19htli (WIGHT ARN.' VEROC.

subsp. wlqhtll

Ind190fera mi ldbraediana J.B. GILLETT
MI I lettia eloroatistyla J.B. GILLETT

Pterocarpus tl nctorlus

osv 2470

12489

12491

KABUYE 277

WAR 2583

WAR 2535

SEM 795

12443

WAR 2588

12340
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LOGAN ACEAE

Strychnos mitis S.

LCRANTHACEAE

TapJnanthus (ENGL.) DANSER

"ALP' GHIACEAE

Acridocarpus sp.

MALVACEAE

Abuti Ion sp.

Hibiscus faulknerae VOLLESEN

H. platycatyx MASTERS
Sida veronicifolia LAM.

MELASTO.IATACEAE

t&recylon verruculosum

MELIACEAE

Cedrel la odonata L.

Khaya nyasslca BAKER f.
Trichilla VAHL

Turraea C. DC.

T. vogeliOides BAGSH. BAKER

MELIANTHACEAE

&rsama abyss! nlca FRESEN.

SPERMACEAC

Cissarpelos pareira L. var. hirsuta
Jatoorhiza palmta (LAM. MIERS

'OUINIACEAE

Grevea MILNE-REDH.

12402

WAR 2643

2564

SEB 774

'2463

2519

WAR 2628

12458

h' 12469

12480

DS" m-58

12355
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natalensiS ("10.) HOCHST.

F. nekbudu BARB.

populifol'a VAHL
va I i s—choudae DEL.

mesOZy01a STAPF

Sloetiopsls usambarensls ENGL.

59 -

(ENGL.) DE

SEM 766

SEN Bao

WAR 2480

SEU

WAR 2493

WAR 2632

F. sp

Antiaris LESOGN.

phoberos L

Chlorophora excelsa ) BENTH

u•rstenJa alta ENGL.

O. denticulata PETER

O. ENGL.

O. kyimbelaensis DE WILD.
D. scaph19era var. alafa

Ficus capensJs TN-NB.

F.

F.

exasperata VAHL

(MIQ.) MIQ.

leprieurii

Ochna thcmas/ana E'GL.

OLACACEAE

01ax 9ambecola MI LLm

OLEACEAE

Jasminum pauclflor'.n

DIELS

WAR 249'

SEM 837

12409

'2428

SEN 768

DS" 2686

Pocs

12359

'2417

WAR 249"

WAR 2590

12470

12471

SEN 759Olea mildbraedll (GILG SCHELLENB.)IQ•IOBL.

PASSI FLORACEAE

Basananthe sp.

Searchable PDF created by OCR.space

https://ocr.space/r=p


.60.

Peperomla blandn KINTH.
Piper latum L.

PLIN8AGlNACEAE

PLIAa90 zeylanica L.

RHA'.NACEAE

Hennus inteorlfollus (LA".) KUNTZE

LasiOdi scus mi ldbraedii E'GL. subsp.

ferrugineus (VEROC.) FAOEN

Zizlphus mucronata WILLD.

ACEAE

Breonadla microcephala (DEC.) RiDSO.

Canthium pallidum (SCHNANN) E"LLæK

C. sylvaticum

Chassalia discolor SCHNANN subsp.
flora VERDC.

Coffea pseudozanguebarica

Cremaspora triflora (THCNN.) SCHUMANN

Geophi la repens I.M.

I gora narc' ssodora SCHINAV••

l. tanzaniensis BRIDSON

KraussJa

Leptactina platyphyl la (HIERN) ÆRNHAM

tetraphylla 'SCHWEINF.) ROPYNS

Mitragyna rubrostipulata (SCHNANN) HAVIL.

Oxyanthus pyriformis OOCYST.) SKEELS

subp. tanoanyi kensis
Pavetta crebri folia HIER' var.

kimbozensis (BREMEK.) BRIDSm

Pentas bussei K. KRAUSE

p. micrantha BAKER

270

Pcxs 6188M

12396

SEN BOO

Pocs 62740

NAR 2411

WAR 2577

2528

12395

WAR 2521

WAR 2638

12376

Polysphaerla cleJstocalyx VEROC.var. c leistocelyx 2606
P. d ischi
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Psychotrta lauracea (SCHUMANN)PETIT
p. leucopoda PETIT

P. tangany Icensis VEROC.
Rothmanr,la (SCHUMANN) OBERM.

R. manganjae (HIERN) KEAY
Rytigynla binata (SCHJMANN)ROBYNS
R. (K. KRAUSE SCHUMANN) alLLOCK

Tricalysia acidophyl la ROBERECHT
T. ovalifOlta HIERN var. glatrata (OLIVER)

: Genus indetermi nate IRUEIACEAE

genus ndeterminate 2RUBIACEAE:

RUTACEAE

Diphasia morogoroensis KOO'AROvar
suba17ta KOKWARO

Teclea simplicifolia VERO.

T. frjct,ocarpa (ENGL. 'ENGL.
Vepris cf. stolzii VERO.
Zanthoxylum usambarensis (ENGL.) KOKWARO

BRENAN

SAPINDACEAE

Allophylus africanus P.

A. pervillei BLUME

A. stachyanthus GILG

BEAUV.

A porrhiza paniculata RADLK.

unijugata BAKER

Cardiospermum hat icababum L.

Chytranthus sp.
borbonica SCHERFF

FiliCium deciPiens (WIGHT ARN.) THWAITES

Lecanlodiscus fraxinifolius BAKER

Lepisanthes Senegalensis (JOSS. ex POIRET)LEENH.
hi I debrandtli O. FOFFM.

%jldea zanguebarica OLIVER
Pancovla 901ungenSls EXELL MENCXNCA

12357

12365

12384

12460

SEM 760

12351

SEM 819

12434;

SEM 763

12405

12461

WAR 2629

KABUYE 267

WAR 2515

12352

WAR 2613

12356

SEM 755

12382

WAR 2558

BAR 2610

MW 12475

WAR 2591

S.r.

12401

12447A

SEM 781

12447

OSM 2684
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Paul I Inla rlnnata L.

Zanha 90 'ungensis HIERN

SAPOTACEAE

Afrosersallsa cerasifera (WELW.) AUBREV.

Aningeria pseudo—racemsa J. HENSLEY

12403

&quertiocendron natalense

Malacantha alnlfolia (BAKER) PIERRE var alnifolla 12499A

Manl 'kara sansibarensls (ENGL. )CRJBARC

Mimusops aedlficatoria

M. riparia ENGL.

Pachystela brevipes EbGL.
P. msolo (ENGL.' ENCL.

SOLANACEAE

Solanum 90etzeJ DAW•€R

S. nigrum L.

STERCUL ACE-AE

cola greenway'

C. ecantha

Leptonych'a usambarensi s SCR'•WA

Sterculia appendiculata

THOCLAEACEAE

Synaptolepis alternifolia OLIVER

TILIACEAE

Christiana atricana DC.

Grew/ a forbes'l WASTERS

G. 90etzeona SCHNANN

G. pachycalyx SCHINAteo

ULMACEAE

Celt's

C. zonkerl ENGL.

WAR

WAR

12490

WAR 2527

WAR 2486

WA 12348

'2450

WAR 2624

12382

12454

WAR 2479

SEN

SEN 836
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IRT'CACEAE

Laportea aestuans CHEW
L. lanceolata C&-€W

Urera caærcx»nensi s

U. fiSCherl ENGL.

U. hypselodendron ("OCHST. ex

VERBENACEAE

C' erodendrun cap' tatum LLO.

Vitex buChananIJ GLRKE vel sp.
V. doniana SÆET

V. strickeri VATKE HILDE"?.

VIOLACEAE

A. RICH)

sou•'. Toe-a.

aff.

Rinoroa arborea (TPOJARS)

v I TACEAE

cayratia ihuensis 0-00K. f.) SUESSE'G.

Cissus oliverl (ENGL.' G'LG

C. rotundif01ia (FORSSKAL) VAHL

Cypr,osterna h' Idebrandtii (GILG) DESCOINGS

Rhoicissus trldentata IL. f. i WILD R. DRtN.

OSPERMS - '.OIOCOTYLED(NS

AGAVACEAE

Dracaena dererensls ENGL.

O. usambarensis EtGL.

Sanseviera cf. braunii ENGL. K. QAUSE

AMARYLLIOACEAE

Scaooxusmultiflorus (MARTYN)RAE.

SEN 799

12485

1248-

2581

SEM 787

12391

2618

WAR 2510

2501

12483

GR 2531

Pocs 60606
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ARACEAE

A. stuhlmannll (ENOL.) ENGL.

(BLUME) ENGL.Anchomanes

Cal lops's volkensl' ENGL.
Culcasla scandens P. BEAUV.

Gonatopus boivinli 100K. f.

Zamioculcas zamli folia (LOOO.) ENGL.

CO"4ELlNACEAE

lema aequlnoctiale (P. BEAUV.)

Coleotrype

Corwrelina benghalensis L.
C. zambeslaca C. B. CLARKE

Poll ja condensat? c.a. CLARFZ

Zebrina sp. (contami nant)

CYPERACEAE

Cyperus alterni fol ius L.

C. difformJs L.

C. renschii B)ECKELER

C. rotundus L.

Mari scus dubius (ROTTB.)

Sclerla I 'thosperma (L.

S. racemosa POIRET

DIOSCOREACEAE

'-UTCH.

POLH'LL *INGFIELO 4623

DSM 206B

WAR 2482

OSM 2061

WAR 2424

12477

pocs 6466M

KABJYE 265

12422

DS" 2667

12378

DSM 2067

pocs 6188G

'2347

12418

12361

Pocs 6188H

Dloscorea hylophi la HARE'S

D. sanslbarensls PAX

FLAGELLARIACEAE

Flagel guineensis SCHUM.
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GRAMINEAE

Bambusa Sp. (contaml nant)
Leptochloa obtusi flora HOCHST.

SEM B' 7

SEM 801

L. squarrosa Pl LGER
L. uniflora A. RICH.

Olyra tat i folia L.

Oplismenus hirtellus P.

Pani cum pleJanthum PETER
P. tri choc I adum SCHLNANN

Paspalum conj ugatum BERGIUS

BEAUV.

Setaria megaphylla (STEUDEL) T. DURANO SCHINZ
Sporobolus tenui imus ( SCHRANK) KUNTZE

LILIACEAE

Asparagus falcatus L.

A. setaceus (KUNTH) JESSOP

Ch I orophytum heynei BAKER

WSACEAE

Musa sp. (contami nant)

ORCHIDACEAE

AcampepaéhyGloSååREICHB. f.
Aerangis kirk'i (ROLFE) SCHLTR.

Angraecum cf. stolzii SCHLTR.

Bulbophyl lum f 'or-um THOUARS

Diaphananthe c.f. lori folia StJWERH.

Microcoelia exllls LINDLEY

lonchophyl (REICHB. f.)
GARAY P. TAYLOR

Polystachya tessel lata LINDLEY

PALMAE

Ejaeis quineensls JACQ.
Phoenix reclinata JACO.

NAR 2576

DSM 2679

09/ 2677

pocs

NAR 2530

OSM 2678

OSM 2680

KABJYE 271

WAR 2522

WAR 2599

21431

12370; WAR 2474

WAR 2474, 2634

12482B

12432

12425

WAR 2633
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PANOANACEAE

Pandanus goetze' WARB-

TECOPHI LAEACEAE

Cyanastrum hoist i folium

ZING' BE-RACEAE

Af rammum sp.

costus afer KER GAWLER

Kaempferla rosea SCH'•ÆINF. ex BENTH.

VASCULAR CRYPTCGAMS

AOIANTACEAE

Actiniopteris radiata (SW.) LINK
Adiantum confine FEE
A. incisurn FORSSKAL

P. tripartita SW.

A SPLENI ACEAE

Asplenium fries Jorum C

A.

A.

A.

A.

A.

gemm forum SCHRADER

hoist'! HIERON.

nidus L.

rutifOlium (BERGIUS)

theciferum TTT.

DAVALLIACEAE

Daval I chaerophyl loides

Nephrolepis biserrata (sw.

(POIRET)

) SCHOTT

STEUDEL

2526

DS" 324

CRtæ ET AL. 10405

12457

WAR 2579

WAR 2580

DSM 6054H

Pocs 6526A

WAR 2588

DSM 2065

POCS 6466J

DS" 2683

DSM 2069

OSM 2056
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POLYP@IACEAE

Micrograrrma lycopodioides CIFEL.

Microsorlum punctatum C(FEL.

Phymatodes scolopendria (a.ø•'. f.)
Platycerlum elephantotis SCHWEINF.

THELYPTERIDACEAE

Arphi neuron opulentum (KAULF.
dentata (FCRSSKAL)

12437

WAR 2481

094

64658

6280F) HOLTTI-N

'-OLTTW.'
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Appendix S PLANT VERNACULAP NAMES

Names given here are mainly Ki luguru, although stne are
Kiswahili (e.g. Mgude,Mtonga,Mwisa) and others are used videly
in south east Tanzania, (e.a. Nyakititu, Mpu1u1uin Kingindo and

Care must be taken over the use of names as different
people differ In the use of names and one namemay refer to more
than one tree, and one tree may have more than one name:

Chana

Chikwa
Dendego

Kamag ara

Kid imudimu

Kifule

X i qwe

K 11 embannembo

Klswila

Malaga la—mkole

"ban amu

Mbanizo

'%areqa

Mbe fu

"bira

Mbogole

Mbungo

Mbuni

Mchunga

Mdaa

Mdagaviro
Mduru

Mduru mweupe

Mfugusa

Mfuru

ombogombO
ude

Mgwina

Mhande

Dioscorea spp. (edible yam)

Indiqofera spicata (weed)
Sureqada zanziharensis ,

Acalypha spp.

Aninqeria

Celtis sop.

Gomphocarpus rostratus

Ziziphus mucronata
Lannea antiscorbutica

Psychotria lauracea
Mini s nermaceae

Trana orientalis

Antiaris toxicaria

Garcinia spp.

Saba florida, Landolrhia spp.
Polysphaerla Cleistocalyx
Launaea cornuta (weed)

Diosoyros zombensis
Canthium svlvaticum

Mimugops

Aphania seneqalensis
Pterocarpus tinctorius
Vitex donian,m

Malacantha alnifolia

Sterculia aopendlculata
Breona•llä microcevhala

natal ensis

Scorod«hleug fischeri, Isoglossa sp.
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"have

'Qleng el e ,

Mhovu

Mkenene

Mkenge

Mkongo

"henqere ,

Mkongonol o

Mkongoro

Mkululu

Hkumbulu

Mkunde

Mkunga

Mkung anaro

Mkuyu

Mkwaya

Mlagala

MI ama

MI ama nmyeupe
Mlelawana

"1 embelembe

MI enqva lengwa

MI ungulungu
Mndi zi

Pmgombokomho

Mnyabonde

Mnvanza

Mpemi

"pera mwitu

"Dig i to

Mpingo kamba

Moululu

Msambwa

"sanyanzale
Msasa

Msegesetundu

Dialium holgtii

gorindeia madagascariensis

Newtonia paucijuga

üvariodendron gorgonis

Alhizia qumnifera

Afzelia nuanzensis

Cussonia zirunermannii

Tetrapleura tetraptera
Diospyros mespiliformås

Tsoberlina sp. ? scheffleri
Parkla filicoidea

Ervthrina sacleuxii

Cussonia zinmermannii

Picus

Ficus

Ziz iprns mucronata
Comhretum schumannii

Cornhretum apiculaturn

Maytenus undata

An ingeria pseudoracemosa
Rauvolfia momhasiana, Rothmannia fischeri

Psychotria leucoroda, XanthoxyÄm sp.
Rinorea sp.

zirmermannii

ttovianthus stellatus

Alblzia versicolor

Trema orientalis

Combretum schumanii

Alchornea laxlflora

Dalberafa obovata

Terminalia samhesiaca

Pachvsteia msolo

Maytenug genegalensis

Ficus exasrerata

Mitragyna stinulata
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Msenyenzri
Msevi

Msongamhva

Msufi pori
"titu

"tomvu tomvu

"tong a

Mtonga mweusi

Muenene

Mvule

Hwan a

Mwila mondo

Mwevu

Mwisa

Mzekozeko

Mzinda nguruwe

Mzugo

Nyak i titu

Pterolohium

Seolopia zeyheri
Rothmannia so. aff. R. fratrt,m.

Grevea ogqelinaii

Diogwros mesplliformig

Puntumia africana, Mimusops ep.

Strychnos mitis

Garcinia sp.
Uvariodendron gorgonis

Chlorophora excelsa

Oy*.rypetalum odoratum
Lettowianthus stellatus

Jateorhiza Ehlnata

Bridelia sp.

Hoslundia or-psita

Drypetes natal ensis
Bosqueia N•oberOs

Diospyros spp.

Costus afer

Setaria
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Append Ix 6.

Quantitative Analysis Of the Vegetatlon of Klrboza
Forest Reserve

This appendlxpresents the results of the thræ quantitative plot
and twelve t" ly arBlyses I n Kimboza. Methodswere outllred In
an earl ler section and are glven In detail by 8 (1978).
These rpthods are now in widespread use in Tanzanian forest studies.

The twelve reconreissance træ tal I y smples, ach of

fl fty trees of 30 an or mre In diareter at breast height, provide
an Interesting picture of gross varlation in the forest
composition. Over 81 species of large trees were i n this
exercise and the resu Its for the most numerous 46 species are given

in table A1, (species with a cumulative frequency of 6 or mre).
Only 13 of these were errountered in six or more samples, mst species
occurred I n four or fewer sites. The rost frequently found species

were rot necessari ly the most numerous,see table AZ. Animal dispersed
specles were the rust widespread (Dial i umholtzii Sorl rdeia medaoascarlensis
Ficus nekbudu Parkia f I i coldea). Contributirg the greatest ruröers

were mlddle storey trees with a tenderry to be gregarious
fischeri Sori ndeia madaqascariensis, Pam±arusqoetzei, Garci nia sensei)
and which have perhaps an association with a particular part of the
forest (Scorodophloeus) or particular habi tats (Pandanusand Garci nia)
Frequent large trees (Anl roerla pseudoracennsa, Cussonia zirmemannl I,

schumannlanum, Temi nal ia sambeslace) were mre thi nly
dl strl buted.

Figure A1 shows the results of these s&nples as a serles
of pie d'agrams related to forest site, and contrasts in species
cmposltlon do stard out. Scorodophloeus f ischeri and Sorl Meia
madaqascarlensis are codcnl nants In the mrth ard east of the reserve
(sample sites I , 2, 5, 8). Pandarus 90etzei and Garci nia sansei a
ccMW)ncomb!rBt10n in the nore waterlogged centre of the reserve (3.4,6).
Antiarls toxicarJa Is characteristic of sardy levees ror the Ruvu River
(10, I especially 12). Tessmannla Sp. rov. to be rather
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restricted to the western boundary (7. 9) and th's mayexplain it has
been overlooked In ler field work In Kimboza.

Timberspecies did account for a larqe proportion of in
any of the twelve sNnples, and the relative 'moor-tameof each v.ried
from site to site. The total rumber of timber trees ercountered Js
small to allow nfererces to be drawn. It is worth here again
That the numberof timber species Is small and they are very stirrtive.
The imited size of Kimboza reans a high i ntensity stardard enuæration
of commercialtræs could by easi Iy ard quickly dorv. "Tiröer species"
here refer to: Anirvria oseudoracerosa,Cedrel12rnexicana,Chlorophora
excelsa, Cordyle africana, Pterocarpus ti
Rhod0QreDhaIon schumannlanum.

Figure AZ is a diagrarma*ic to scale picture of all three plot
profi Ies, and tables A3, A4, A5 give quanti+ative data On plots 2
and 3 respectively.

Plot l. on a flat Ion near our rnain Camowas in a species rich
tall forest corrmunity (see sample sites 7 and 9). This plot was d.ninated
by a 25mtall Ficus nekbuduwith a wide Under •his a
diverse middle layer from 5—15rntall, in which many speciæ were
represented. Regeneration i ncluded Iarge numbers of Sorindila

Plot t Ismadaaascarlensisand Bequartiodendron (Smand an).
species rich w!th 65 vascular plants, the structure is uniform and there
are no large gaps.

Plot 2 was heterogenous. the eastern end was water logged clay
adjoi nirq a streamwhich ran through the plot and the western half was

tzeibetter drained clay loam. The east was dominated hy
(P.9.) and the west by Cola stelecantha (C.s.) . &'th these dominants
were regeneratirxo profusely. This plot wasmarkedly poorer, 45 vascular
species, as is to be expected in a rore extrem habitat.

Plot 3 contained relatively few trees due to the massive outcroopirg
of rock. Species present had low but wide crowns forming only sirsle
layer. Woodyplants were diverse but the numbersof eruærated plants
were too small to draw nfererces on reoereration. Chspite the extent
of rock the plot wasrelatively species rich, havirq 55 vascular plant spcles.

The general imoression frcyn these admlttedly few s&nple sites
plots is of a typical lowland rai nforest with high diversities of trees
ard high species coop loment ger•ral ly. even wlthln areas.
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T.bie A'

Spec i es

Tree Species Ccmposition Data freauency) frcn Plots
(Only species with a cumulative

J r.:luded. T Timber).
t r equ ency of 6 or are

2

2

2

2

2

2

2

2

a

2

6

2

2

P

3

2

2

2

2

6

2

34

2

2

4

2

L

4 5

6 2

6

2

8

6

4 10

4

4

24

2

NUMBER

Ani ngeria pseudoracey'sa T

Ant 'aris toxicaria

&'squeia phoberos

Bridella sp.

Cedrel la "Exicara

Ch lorophora excel sa

Cola sp.

Cornbretum schumanni

Comr.i phora zimermanni i

Cordyla africana

Cussonla zinnermanni i

Cynatetra sp. A
Dialium holstii

Diospyros greenway i

D. respiliformis

D. verrucosa

Drypetes natal ensis

D. reticulata

Ficus exas>erata

F. nekbudu

Garc'nla semsel

Khaya nyassica
Lannea antiscorbutica

Lecaniodiscus fraxinifolius

Lettowianthus stel latus

Malacantha alnifolia

Markhamia acumi nata

Mimusops sp.

Newtonia pauciJu9a

Pachystela brevipes

Pancovia 901un9ensis

6

2

2

2

6

6

4

2

10

2

2

2

6

2

10

2

2

2

2

8

2

2

2

2

4

2

2

4

8

2

8

4

6

2

2

2

2 12

2

4

2

8

4

4

2

2

3

12

2

2

9

2

4

4

22

2

2

2

2

10

2

2

4

6

2

2

6

2

6

4

8

2

2

2

2

22

4

2

4

2

5

4

4

6

3

7

5

3

5

5

3

3

3

8

6

4

4

4

2

4

6

5

3
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Spec Jes

Pandanus goetzei

partia f Jlicoidea

Pterocarpus tl us T

Rauvolfia mombaslera

10 18 16 '4

6

Rhodognarha Ion schwnannianum 2

6

2

26

2

4

2

4

4

2

2

6

6

4

2

12

Riciniodendron heudelotli

Scorodoph leous f Ischerl

Sorindeia madescarvensis

Stercul Ia appendiculata

Strychn0S ml tis

Termina I i a sambesiaca

Tessmannia sp. nov.

Zanthoxylum sp.
Zenkerel la egregia

Zizi phus mucronata

29

4

4

2

B

6

4

8

2

4

9

6

8

2

6

8

10

2

2

2

2

2

12

2

6

6

2

16

4

4

2

6

6

4

2

5

2

2

2

10

8

6

5

9

6

3

2

3
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Table A2 Atulysls of

Ca) Best Represented

Spec Jes

Tree species ComposJtlon Oota

Species and Contri but ion and plot divers' ty index

Di versi ty

2

3

4

5.

6

7

8.

9

10

12

Scorodoph oeus

Scorodoph Ioeus
Garci nia semsei

Garcinia sensei

fi scheri

f i scherl

Scorodophloeus f' scheri
Pandanus goetzei
Rhodognaphalon schumanni anum

loeus fi scheri

Tessmania sp. nov.

Sori ndeia madagascari ensis
Sori ndeia madaqascariensis

Antiaris toxicaria

"•%st Frequent Species

( (12 plots)

29

26

34

24

18

30

12

24

18

16

14

22

o. 107

o. 101

e. 153

o. 109

0.060

0.087

0.060

0.060

0.045

o. CAB

(c) Nurrerous Species

Dial lum holtzii 10

Sori ndeia madagascariensis 9
Ficus nekbudu

Parkia filicoidea

Terminal ia sambesl aca

Ani ngerta pseudoracemosa
Pandanus goetzei
Scorodophloeus f i Scheri
Cussonia z Immermanni i

Garcinia Semsei

Mimusops sp.

8

8

8

7

7

7

6

6

Rhod09naphalon schumanni anum

Stercul appendiculata
6

6

(X/6fl trees)

Scorodoph Ioeus f scheri

Sori ndeia madagascariensis

Pandanus 90etzei

Garcinia semsei

Parkia f i 'icoidea

Cussonia i

Tessmania sp. rwv.

Ani noeria pseudoracarosa

Rhodognaphalon schumannium
Terminalia sarbesiaca

Mimusops sp.

Dialium holtzii

58

50

44

17

14

14

13

13

12

12
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BASALAREA 3 : 35.6 n2ha-l

INDIVIDUAL DENSITY (INDIVIDUALS 3 cn DBH) : 1920

-76.

Table A. Plot Enumeration Data, Kimboz. Foreøt Reserve

3.3

5.4

Kl&oza Cup Plot 1 SAMPLE AREA S x 25 (0.0125 h.)

STEN DENSITY 3 cn DBH) :

Number Of SPECIES ENUMERATED :

NUMBER or INDIVIDUALS ENUMERATED :

Of
duals

of

(Elduals

14

24

1920

10

1600

2

160

24

80

-1
mo.o h.

80

INDEX or DIVERSITY (INDIVIDUALS 3 c. dbh) : 0.076

GREATEST CONTRIBUTIONS •ro BASAL AREA (INDIVIDUALS 3 DBH

Ficus nekbudu (71.6); Chlorophora excel" (5.4); Parkia filieoidea (3.5)

natalenge (3. S); Diospyros —spill for—I' (3.3).

GREANST CONTRIBUTIONS TO DENSITY (INDIVIDUALS 3 DBE

Bequaertiodendron natalenne (25.0); Allophyius pervillei (12. S); Sorindeia

nadagagcarienslg (8.3); Garcinia sensei (8. 0); (8.3).

Sp•cieø list Individuals > S cn dbh

Rooted frequency /5
5m x Sn gub plot'

Regenerating Enumerated

•ren

contribution

Allophyluø perviilei

natnlenge

Chlorophorn excel"

5

5

2

2

Density

12.5

4.2
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Diospyros greenway 4.20.5

D. mespiiifornis 8.3

Vicus nekbudu 4.271.6

8.3

galacanthn 0.6 4.2

Yarkhanle acuminate 2.2 4.2

Parkla filicoidea 3.5 4.2

Rhoicissus tridentata 4.2

Sorindeia nadagascariensis

Strychnos nitis

Tarenna sp. 4.2

3

o

1

5

3

4

1

1

2

1

1

1.8

2.0

1.1

1.2

Other voody species and herbs

Acalypha neptt.mica

Anorphophallus fiscberi

Aningeria pseudoracemosa

Artabotrys sp.

phoberos

Callopoie volkensii

nexicana

Chytranthus ep

Cis•ug rotundifoliug

Clerodendrum capi tntun

Coffea sp.

Cola •p.

Cuie agin scandeuø

borbonica

Dialium bolstil

Drypetøø

D. reticulata

Erythoxyium enarginattm

Rooted frequency'S
5m x 5m subplots

3

1

1

1

2

4

1

5

1

1

1

5

5

2

1

4

4

2

Rooted frequency'S

Euphorbiace.e (2463)

decipiens

nymsica

Landolphia parvifoiia

Lecaniodiscus

Leptonychia uganbareo.is

Macphersonin Hildebrandt ii

M.ytenus undAtA

Nillettiø elong•tistyl•

Minusops

Nonan thotaxus trichoCnrpus

Nephroiepis biserr•t•

Newtonia paucijuga

thonasi

01 panbeeola

Olyr• L•tlfoli•

Pachysteia brevipes

Paneovi' 01 ungen•i•

1

1

2

3

1

1

2

1

4

2

1

1

3

4
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Paul 1 inla "innata

Psychotria leecopoda
P. tanganyikensis
Saba flozlöa

Salacia nadagascariensis
S. stuhlmanni

Sansevlaria? braunei

Sclerochiton vocelii

Species comnlement:

78

1

1

5

3

1

2

alternifolfa

Taciea nobilis

TricalYEia nov.

Turraea mombagiana

T. voaeliodeg

Uvariodendron goroonis

2

2

1

55 sn*cies (of "hich vere 3 cn
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NUMBERor SPECIES :

NVMBEROF INDIVIDUALS ENtntERATED .

Tablo AA Plot EntEer.t10n Data, Ki—bozn Reserve

AREA iO x 25 (0.025b.)

BASAL AREA (STEMS 3 en DBF) 38.8

STEY DENSITY > 3 : 2780 (no nultiple

0.8

5.8

0.2 1.4

5.4

1.4

1.40.2

15

i. of
vecles

of

!ividuals
-1

15

89

2760

10 cn

7

24

15

8

12

4 2

2

1920

INDEXor 3 DEE) : 0.309

GREATEST CONTRIBUTIONSTO BASALAREA(INDIVIDUALS (9:

Paadanue (55.0); Pterocnrpus tinctorlus (9.2); decipiøne (8. Z);
Rhodogn.phnlon nchun.nnianun (8.2).

GREATEST CONTRIBUTIONSTODENSITY 3 cn DBY) (Ill:

Pnnåanug (44.0); Cola gtelecaztha (29.0); pterocarpu• tinctorius (17.4) .

Spocaea 1 iat:

Ident ty

phoberon

Coin •telecanthn

Deinboilin borbonlca

Drneteø natalen•iø

deelpiønn -

Garcinia •øn•el

Individuals > 3 ez dbh

Rooted Prequency/10
5m x Sm eubplots

Rogoner.tlng Enuner.ted

basal aren

contribution

density
contribution

29.03

1

1

2

1

1

1
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unambnronnio o.'

elongatl.tyla

Miøu.ops gp.

Pandanus go.tz.i

Paullinia cinnatn

pterocarpus tinctorius 3.2

Rhodognnphalon schumanni annun

Sorindein

Other voOdy speciog u.d herbs.

0.

9

3

1

9

1

Rooted frequency/ 10
5n 5m Aub—piots

1.4

1.4

2.9

44.9

17.4

1.4

Rooted frequency
Snx% Aü—piot.

1

5

1

Allophylus pcrvilløi

Anorphoph al lug op

Angraecun? stolzii

Aspleniun

Agygtaoia

Bag anantho

Antaleage

Chytranthus Bp.

Cisoug /Cyphogtema

Clarodendrun

Cola greenv•yl

Coleotrypo boecknernnn

Conbretun gp

Costug

Culeaøia øcnneans

Dorstenia

Eupborbincgae ( )

Plcuø nekhudu

Eiero.oriun punctatun

Nephrolepio bløerrntn

Olyrn iatlroll'

Wyropotnlun odorntun

Specie. connionent:

1

1

2

1

1

5

2

2

1

hirtuA

Psychotria

Ricinodendron heudelotii

Rinoeren ( ? )

Saba floridn

Sap indeceae

Uvcriodondron gorgonie

ZABiocu1e.A ZAn1it01i'

4S 'Deciøø (of vhieh 16 •or. 3 cn .
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AS. Plot Enurwr.tion D.tn. Ranbo.• Poi•ent Peeetvo

RUVUESCARPMENTpim -3 : in x cons

(STET'S > en 10.3B

iNnrVXDtJAL r*NsrTY 3 DB"):
STD' DENSITY (STE_US 3 cn DB"):

NUMBER OF SPECIES ENU'&RATED

NUMBER or INDIVIDUAL'

No. of specie. 3en

No. or 18

56

14

41

1640

8

2

80

-1
22<0 h.

2560

19

1

1No. or iMividua1s

2240

INDEX or DIVERSITV ONDIVIDUALS 3 cn dbh): 0.107

onEATEST COTTRIPUTIONS m BASAL AREA 3 en

finrindeia madazagcariensis (21.6); Pand.nus rabaiensi8 (15.9);

Coin steiecanthn (13.4); Uvnriodendron rorponis (10.3) .

GREATEST CCWTR18UTIONfi TO DENSITV (INDIVIDUALS

COIR steleeanthe (26.8): Puntunia Africana (14.3); Allonhylus

nervillei (9.9)? Pandanus r•haiensie O. 9).

Poeciøg list;

Ailonhylus pervilløi

Aningerin pseudorncemgn

Annonaee.e

artabotrvs go.

mosquien "hoberog

Cnnt0Eitoiin

Cola •telne.nthn

Individuals Cn dbh

Eoeted frequency 'In
5m x 5B sub—pints

area

contribution
density

contribution

Regeneratinr Enumerated

1

1

1

6

2

3

1

1

1

1

3

8.9

3.60.9

1.00.3

1.9

1.0
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Diospyrog greent:nyi

EI neodendrnn

Puntunia atricann

Lannea antiscorhuticn

".lpirhiaceae (Acridocarpug)

Pandanus

Sorindeia

Uren

Uvariodendron s

Other voody qneceis And herhg

rooted c"

5m X Sn suhplotq
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Appendix Figure 1. Relative Species Composition
for 50 Tree Samples in Km.boza
Forest Reserve.

Searchable PDF created by OCR.space

https://ocr.space/r=p


REFERENCES

Anderson, G. 1963. The Sol Is of Tangawlka. nl stry of
Agriculture, Bul let' n 16. Oar es Salaam.

Hall, John, B. ard Okall, D.IJ.U. 1979. A structural ard fiorlstlc

analysls Of wcody fal low vegetation near fbedan, Nrgerla
J. Ecol. 67: 321-346.

Pocs, T. 1976. Vegetatlon mapping In the Uluguru %untains.
24: 477—498.

Polhlll, R.M. 1968. Tanzania, In the Conser-vation of Vegetatlon
In Africa South of the Sahara. Eds. I . pedber9 0.
Acta Phytogeogr. Suec. 54: 1—320.

Rodgers, W.A. Hanewood, K.M. 1982. Specles r 'Chness

in the Usambara muntalns forests, Tanzania.
8101. J. L Inn. Soc. 18: 197-242.

Sampson.O.N. Wright, A.E. 1964. The geology Of the
Mountalns. Bull. geol. Survey Tanganyika.

Stuart, s.N. 1981. A compartson of the avi faunas of seven East Afr'can
forest Islands. Afr. J. Ecol. 19: 133—152.

Stuart, S.N. 1983. A computerised 11st of bI rds of the Tanzania
rountaln forests - the Ulugurus. Typescript, Cambrldge.

Searchable PDF created by OCR.space

https://ocr.space/r=p

