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_The study amd (1) to pmmdabaselme dam on aspeuts of waod uﬁhsatwnm 4 resnurce area and a eommumi

e area in KwaZulu, (2) to mvestagata the effects of tlns wuud utl]:satson on tha resource base, and (3) to dlmuss. .

the susta.mahihty of au:rent wood utlhsatmn. WOOd utllisatmn in tins stndy refars to the harvastmg of dead and

. :Iwewoed fm' ﬁlehvood hmldmgpoles and fencmg posts‘ N

L

o Haqutmg Qf wood,y spemes er bmldmg xmd feucmg wa.s select:vs in bo!h spec:es and sme class harvasted.

Fweofthc mstcanmn specla;mtheamcompnsed ;i: 75 % ofmta[harvest Esnmamdhmvestrateswere' ST

0 35 steins. ha“’ y“' {reﬁouroe am) and 2.50 stems.ha‘ y" (communal araa)

: Colle.ctmn of ﬁmlwuud was rapqrted to be not spec!es selectwe Only deadwood nnd the oﬁ'—cuts from pnle_ '

: harvestmg were cnllectad Current fuequod harves: is D 64 tonnes per capna psr ycar, o

L

A smge-structured model was created to sunulate 1mpac.ta of varymg harvest rates on a i:nown resoume base

3:.Lm the resoures area, 'I‘hs model was run for haxvestmg of (a) the ﬁve most pmfor:r specms, (b) tha five most

_preferred spec:as plns a group of elglit seoonda(y prefarred spemes, and {c) each of the five most preferrecl .

- specaes separately. The model :hd not slmulate x mult:—spemes oomplex and d:d not aceonnt for spat:al dwers:ty :

in resources or harveshng

Thc presant harVest rat., re-aorded m the resauroa area was 808 1rees.y Tlns rate of harvest appaars 0] be

' sustamabla, basecl on anIsble eshmates of growth and recnﬂtmeut, in the resburce area. Howaver, recnntment :

. tates and growth and mcrtahty rates of mmature mdmduals used in the mpdelhng exerclsa were oi low

rehablhty Harvest rates in the resouice area are likely to mcrease ag. mm{.a people colomse the area and.' |

resoroes beeome Iumtmg in the communai area, The harvest mte of 3925 trees y recorded tai occur in the :

_cummunal area is not sustamgbie when snmulated for the. r&source ama



o smmery R | T
.' The 5“1&}' ﬂimed (Dtﬂpmﬂdemliﬁﬂdataun aspaots ofwwdutthsauoninarmme area and aeommuual

: .area in KwaZqu, (2) te mvestlgate .ha affects of thiawood utihsatmn Dn fha resmrce bwe, and (3) to dxscuss '_ '

the susfamaﬁihty nfcm'reut wood lltl]ISﬂ.tloﬂ. Woad uulxsatian in ﬂns study mfers to the harveshng of daad and_ '

- Iivewmd fer fuelwood, bmldmg poles mld ffmomg posts

L ;-.-Han'eshng afwoody specigs for Btnldmg and fencmg was selectlve in both specles and size clnss barvested.

- Fma ofths most common spaczes mﬂaeama cnmpnsed i 75 % of botal harvest. Estuuated Hasvest rates wole .

0.36 stems ha' y" (resource a:rea) and 2 50 stems.h y‘ (cummunal area)

_ Collecuon of fueIWOod WAS reported to be not sPecias sele.chve. Only deadwood nnd the uff-cuts from pole- ':_ -

harvestmg were colIecﬁBd. Current fnelwood harvest 15 0.64 tonnes pet caplta per, yaar

R A stage-struotumd model was created ln simulate mpacts ‘of varymg harvest rates ou a known resource base C
. in th.* resource area Tha modal ‘was o for ]:uzrvastmg of (a) the' ﬁve most pmfermd spacles, (b) the ﬁve most -

. pmferrad specxas plus a group of mght seoondary prefaﬂ'&d speciss, and (c) each nf tha ﬁve most pret‘erred :

. B specles separatel}' Tha model d:d not sunulate a multl-spacles complex and did not sccount for spatlal dwe:s:ty

inl resources of harvesting.

.The presant harvest rate racorded in the ESOUICE area Was 228 trees.y’ w1th harvasnng occumng ina lmnted' '
'_area w:thm tha resotires area. Tlns rate of harvest appeats to ba sustamable, baged on available wtzmateS of o

growth and tecrmtmant, in ths resourcc, area, Hnwevar, mmxmnt rates and growth and mormhty mﬁas of .

_ mmature mdmduals used in the modeilmg exercise were of Iow rﬂh&bﬂlt}' Harvest rates in tha resource area

. are likely to mc.reasa as more peopla colonise the area and resoun,es beoome« lmntmg in tha sonnnunal aiea

' 'Ihe harvsst rate of 3926 trees.y” nsoorded to ogeur in lhe oommunal area is not sustamable when smulabed for -

: the resource area.
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mooncnon | | o _ |
: _Thls study was mrtiated cut of eoncem for the rmpacl: of wood harvesﬁng presently occumng m a msoun.e area i -
N 'north of False Bay in’ northm Natal. The Woodharvesong oocurr[ng in the area was known to be for ﬂlelwood _
' bunldmg poles and fenomg posts Such ar:pec!s as the specrcs aud s:zcs of :reee Jmpacted and whether harvest o |

'_was ofhveordeadwoodwereuolmown '

K The resource areﬁ. borders on Phinda Resource Reserve and El pnvate farm on two srdes and oomn:mnal fand - |
'ontheother twumdes. Therewasﬁormerlyafence behv«*cen the resource area and thecommunal landbutﬂ:us -
- " has, wrthm ﬂ:q}ast three yecrs, drsmtegrated Dne to the clemand for wood m the communal area, this area. has

: "_hecome overuﬁhsed and wobd resources are beconung scacrce, Looal peo;ﬂe hvmg in the commuml area ha.Ve

' i thusnowbeguomhmestmthercsoumeareasndcmcem .hepersmtencecfuhhscdspecresmtheresouroe_'.“'

' ) area has grown 'I‘lns study thus mmed to mvestlgate aspects of wood use m order to answer the uutml questxoul--_._\- |

of whether current harvest Jevels were. suslamable. -

The ma.m objectwes ot‘ the study were (1) to provxde an estrmatc of the standmg crop of pctenna}ly harveslable--
- treer in the zcscurce area, (2) to quantlﬁ' present harvestmg pressurc and harvest xmpacts in the communs! and
. resource areos, (3) to compare estimated harvest rates WIth avallable resources in the resource aren, and (4) to

discuss the snstomabxl:ty of present harvest rates in the TesOuree aied aud_ factors.whrch r_na_y ll_mtt:hars_test rotes. |

. Thrs research report 19 prcsemed rn the form of two maouscnpts prepared for Joumal pubhcatlon. Mam.scnpt e

1is entltled Quauhﬁcatton of the resotiree buse of and harvest rmpacl on coasml hnrdwood Spccles by 8 vural
commumtyr Th.ls mmuscnpt desls Wlth the ﬁrst two ob]ectlves of the study, presenlmg eshmates of ava:lahie

resources, harvest rates and harvest 1mpacts The eecond manuscnpt is entltled Evaluat:on of the potentml -

o _ sustamabrhty of harvestmg of coastal hagdwood species by n mml commumty Tlus manusét\pt dcals w:th .

objecuves (3) and (4) thrcugh the creshon of a modet s;mulatmg hmreat :mpacts on available resources. Thxs i
'manuscnpt also du;cusses areas in whrch mors’ dafa are necessary fm- conﬁdence i model results to be-
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| Tha smdy aimied to prov:de ba.selme da,ta on aSpects cf wnod l.ltﬂlsatmn ina rasm:ree area m Kwn?mu. Aspects _

-of wood utllisanon investigated. were hanreshng of hve and daadwood for bmldmg, fancmg and ﬁtalwood. _ _'

| Harveshng of woody species for building and fenciﬁg, cartied out .by meg, m selzctive in both Species and N

s:ze class Five commoﬂ spec:es m the area compnsed + 75 % of tota.l harvast Estnnated harvest rates were

. 0.36 ntems hat.y (reeource area) and 2,50 stems, ha y" (commnnal area)

_ Collection of fuetwood, carrisd out by wemen, \wag not sposiss seleative. Only déadwood and the off-cuts from

“pale har\iestin_g_weré colleated. Current. fuetwood harvest is 'O;.ﬁ4 mﬁnes per capita per yeaz.



INTRODUCTION e ) o |
Vegetahon pattems aud compos.tmn are determmed by both bmt:c and ab:otlc fnctots. Abmtlc fat.torrs snch 8.

' chmaﬁc :md edaphlc factors detmmnee vegetauon pattems and compos:tlun at aregmna] scale (O‘Commr 1985,

Goodman 1990 Ellery, Schcies & Mlltls 1991 Teague & Smit 1992). Local vegammﬁ patterns can, howe\rer, o

“be mﬂueuoed By stress and disturbanca due to b:otlc factors (Grime. 1977) Biotic fictors:such as g:amg, .
- browsmg, and w:md gathenngmay be peroewed by mdwxdualplants as sttesses or dlsturbances These prachces '

- will mﬂuance the structure and spec:es oomposshon of vegetatlon dt & Jacal scala, depsndant on theu‘ mtensity, L
| frequencyandhmﬁag([—hgngIWZ) o ' '

ngh tonservation pnonty mchgenous dune a,nd sand forests and wnodedareus occupy unly ) small percentage_

of the Natai land area (Mun' 1990) Rapid mral population growth aud the subsequent increase in demand for

: wood has been found to mtensxfy tha pressure on forests and densely wooded aress (Bembndge & Tariton 1988,

' Cawa &McKenzm 19894, 1989c) Studies, starhngwuh the first 1890 recommendatxon uy Carlson (1939}, have .
proposed the plammg g of woodlnts 0 that ths bulk nf wood is. not harvuted from mdlgenous forests Many of '

: _.thase s0 called cummumty Woodlots have fmled dua to confusmn over managemenb qucstxons of who is
responsxble for management and who has the nghl: lo Iiarvest in the \Mnodlot hnve not been clearly addressad
These woodiots have also baen used for the beneﬁt ot powerﬁll people, o the axclus:on of mambers of the '
commumty (Gandar 1986 Bem!mdge &.Tsrlton 1988 , Bembridge 1990 Muir 1990) Capltal for the Imtmtmn _
of woadlots is unavmlable m som areas and so the harvesting of mdlgenofns trees contmues on & 1arge scale

" One such areq in whxch harvashug occurs is the proposed Makaza Nature Resarve (Dr. P. Goodinan, Mkuz.i

Game Reserve) nnrth of Faise ba}' in northern Natal

: Indigénous tmes in.this area pmvide a cheap, easily :.:b.tain.able snlﬁply for sotds of tha necessities of mi'al.life' '
_ bmldmg malemls, fuelwood and fanbas. Trea—cuftmg, huwever, has the potenhnl to uupact negatwely, through. .
| stress or disturbance (descnbed above), on the persustenca of heavdy utilised specles in wooded areas where
'hawesnng ocours (Lmngma 1983, Glmdar 1983a, b, 19843. Chxdumayo 1987 Cunnmgham Cooper & C‘aWe. -
_ 1988) In tlus article I present esttmalas of slandmg crop of avadable trees m the resource area and the’ mlpact |

) '_of presant Jwrveshng pressures on this resonree base



: Thefoﬂuwmgoblecﬁvaswem deﬁned forusain achievmgthe shldyamﬁ (’Ihekeyquestlons and methodsnsed ._ _ L

| - in meeting these obgeeﬁvas axe sl.fated in each of tha relavant sectlons)

: 1 Dusenphon of tha woody plant cammunrhes ofthe rasmn-ce area. " e PO . . s - )
. ‘2. Identlﬁcatmn of waody plants and woauy plaut patts used by local peop]e. : _ o
Sa Quanhﬁeahnn of cnrrent resoumes for cnmpanmn wuh (a} fumre studles, and (b) presmt harvest rates

4 Quantlﬁaanonmf enmant wood darvest aud harvest rates

m hdywasbasedmthfmource area. mthdntacollected mmad_]aoentoommunalmm forcompamons B

: _Physmal and Vegetaﬁlm mﬂmuahun N o o
The resoul'ce area, refemd tu as the Makaza Natma Resenra, hes between 27"45’ and 27“47’?”3 and 3292 _
| _ and 32"27’30’ ‘E. It covers 15 A km2 and mcludes the Nemcro, Maleio &nd Pondwem dlsf:nc!s bordenng the. __
” Naﬁve Reséirve No 17638 'I‘he alhwdevmes hetweau 20 m ASL in the south-east and 60 mASL i the north-
Rainfall in the. area is approxumta}y 750 800 mm per agnum (Maud 1980) ’I‘ha gebtogy appears tobe

f:urly umfonn, the ares baxmg antmely on Quatemaq Argxllaceous sand There afé a sems of paraﬂel dunes B
runmng ona north-east to south-west axis in the Westem area and the sands vaty in depth with the dunes,
' dues woody specles eompnsltmn and danstty In the east sancl depth daclma; c.onstant[y, reachmg 2 nnmmum .

at a vlm and wahercourse and then mcreasmg in depth ﬁxrther east

- The vegetatmn falls within Acocks' (1988) Vald Typa No. 1, termed Coastal Forest and 'I'homve.ld Zulnland o

/

T Pa]m Veld 'I}rpe. Itis charactensed by open thomveld with numerous and extensive patches s aﬂ is.

assoclated with sandy sml ona baqlly dra.me-d coastal piam. Sand torast paiches consist of short, tangled o

' vegetahon Imporhmt species mentioned by Acocks and found in forest paﬁchas w;thm the study area arer -

Bmdtylaena d:scolor. Kmussmﬂaﬂbmda, Cus‘somaspp. Daibergmobowa, Iﬁ’lcalysia spp., Oc'hnanamliﬂa, '

_ Z&zmhus mucronata, Scleracmya cﬁa, Cambmum moﬂe, 'ﬂ‘mhilm emefzca, Cm‘dm caﬁﬁ'a, .S_‘yzygmm .'

. mrdaxmn, Ltmdotphm kirku, Maytenus xenegalénm, .spxmmdz)w qﬁwana, Euclea rmalemm, aud Afb;zm o
| adiamhifolie. |



’I'here is httle mformahon atx.eut the thomveld in. Acocks’ elas;nﬁoahon It sppears, in the study area,, _to be

| "chmctmused by Acacia mlauca, A gerardii, 4, kama, Mayrem Memphylla M senegalemis, Puclea
dzvinomm ,é.m:l Ziaphus mucrona:a (see TWiNSPAN results) The thomveldm thls anee appears to bﬂ m\faﬂmg -. -
e Viei siga: 1o wdence of mature trees in the viei area was found on 1: 10 000 mthophoto maps dated 1579,
.. .- _ heees-,t «égetat;ae mys in thxs study reveaied that tbe vle; ared is chmetetit,ed by ia m tal] (250 400 mm .

-clrcumference at base) Acacut apbcles, predommanﬂy A mlo:ica. -

Communlty mfornmhon

- l\'fa se:ﬂements ocour 'withm the resource ares, All hab:tahon nccursnn the southem smd enstem boundanes of
_ the area. Settlamenbs are rural lminls mtets;:emedthh areas nfmdigenous vegetatmn and. farmlands. Most rcraal 6
R becupants keep catﬂe wluch graze i the eommunal of resomce arees 'Iihere is o extenswe system of footpaths S

h throughout tbe areas Woodiharvesnng in the ared. has been hlstoncally and is at present mcontrolled.

- Aenal phofographs (1* 250 000) and urthophoto maps (‘1 10 000) were used to-map aml calculaﬁe the extent
of dlscrete Iamlseape umts in the resnurce mte These units were recogmeed by members of the lncal hunsan
conmmmty (see mfar\new resultx)' Crltena for definition of the four landscape umts mcluded topugraphy. and

: vegetahon dens:ty (wsual colour) and pattemmg (clumpmg or more homogeneous d:stnbutmn) The landscape |
uits doscribed vere: o | | |
A. open canopy ﬂ:mmnnd bush veld with aband of Termlnalm sericeq (517 ha), :
| B. apen canopy thornveld with sand forest clumps on termite mounds in low viei areas (285 ha);
- €. closed canopy sand forest on dune tops (580 ha), and

D. closed canopy sand forest eh__xmp_e in low a:eas between dunes (195 iie). _

- The fpuowihg termus wers usedl io describe the San'dscaga'units: i;ue;h\}eld mﬁt A),_ﬂcmve!d (Unit B, Suxd
forest (Ut C), and Fotest chumps (Uit D). The vali.dit.y-.of the separation of theso units according to spm}és )
| 'oompomtmn WS assessed usmg detxended eorrespondence analysls (GANOCO ter Braek 1990) and twn way '

_clusteranalysls('rwmsmn Hm1979) T o o b,




- These hnd’scapc uinits wcrc mccgmzablc i thc ﬁcld and sampht!g fcr reecurce base antiharvestmg impact wes '

o st‘atif' ed thh numher of satnplcs correspcndmg to the prcparhtm of area cccupmd by each landscape ty;rc. _ . |

A

' Aspcc.ls of prcscnt uhhsatmn

| Not all; &rees dre - equally aftractwa in. terms of theu' potentlal for use a8 ; fuelwood or bmldmg matcnal

e _"-Prcferences in g sies md mc[m wers dcu*mmed frc-m mterﬂcwz and mSpccncnnfharVest bundles. _ .

.1 Intcmem

i Intcfvwavs wercwarned uut, amled by 7 mtcrpreter, w;th pccplc lwmg mkraals alcng the southcm boundary B
h nf the rasnuxce sltc Interviewa follcwed a standard questlonnalrc t'ormat (Appendm A), Wﬁh quesﬁcnsccvenng )

wbcd utIhSatmn (spsc:cs and areas uscd), numbc: of people hvmg m the kmal dcrat:on cf occupancy ‘of the_

kraai altemah\rc sotirces of fuel, hghtmg, or hmldmg matcmls

Harvcst bundies g o s o

' thrc pcmuss:on was cbtsmed bund!as of fuetwood, pcles or laths transported aut of thc Tesolree area Were“

mspccted Bundlcs fmmd at lcraals dm-mg mtemews (1f harvcsted in thc resource sxte) were alsc msPected

- Spccles, clrcumferenca at base and dpex, and Icugth was rccorded for each plece, of wccd il ecch bundle.

' Vegetation sainpli;;g:

1 Resource .bage quanhﬁeahon :
: Key question: What s the @mthf wood available for haWesiing' 7

Species composition and population structure of wood species were determinad using straﬁﬁed'mgulcr quadrat

© sampling. Standard forcst biome samphng qundrnts of 400m‘ wvarc nsed (Van Daalea 1988) Cu‘cular quadrats
" were selcctcd in favour of square ones due to thc ense cf laymg out in dense vegetancn Quadmts were placed -
at 200 m mlm'vals alcng tmnsccts l'l.lmllng norlh-sccth 4Cross the fesolrce area. Transects ‘were s:ted at ‘ZSD m |

. intetvals along the S boundary. This met_hc_d resulted in g.cample size of 126 quadr‘ats.' S_ampli'ng was stnctly'




acoordmg to. tlns prooedum in Bushvald, 'Ihomveldand Snnd forest Quadrats i Forast clqmps Wwere mﬁ in |
the centrs of sha slosest clump and results fur numbar of trees per hec!are ealuuiated usmg avaxage area of a - :
- clutnp and num‘ber of clumps in the landscape unit. Numbar of clumpEiwas esttmatedby mndomly counhng the _'

number ofclumps mSO Ihuamsfen al IDODOorthophotomdeatrapolatmg fm‘the landscapaumt

A

"

' _' Cﬁtm‘iameasnred orrecorded foresch tree in enchquadmtwere. specms, circumferenca above basal swellmg' B

B (m SIZB classes Of 50 mm mcrement), &Shﬂlﬂt@ﬂh&igﬁl Df pn]g Potmhgny Ohﬂppﬁd from, ﬁlﬂt trae, ewdmce Df L

B harvestmg (estlmted a5 tha pmentage of h!&ewelgl-;t af the tree ramoved), evﬂance of coppicmg (measured

'_as the halght af tha comnee nnd number of stems) and an esnmate of ihe age of the cut(s) (1e this se:won or .

' prewous to ﬂus saasan) ifno mppmmg was ws:ble. Amount of deadwaod per quad::at was estmmted in numhai' ' -

b

. of pxeoes in classes ef 50 mm cxrcumfsrsnce mcremnt

The avadable harvest in the area. wss dlv:ded into two componuts followmg the hses for whlch the wood is |

'hnrveswd* (n) fencmg and bmldmg pulas and ®) ﬁtelwood

,aj \Fmang and bm!dmg rgsnurcas _ _ . IR
Total avallabla resources for each landscape umt were caiculated and from thls the ava:lable resources for
: ' buﬂdxngmdfenMgwem estlmnted ‘In m-der to do tlus, polennallyhanrestabia Epecles and salectecl size classas

af each specles were dctenmned from mtemcws and mspectwn of l:umdles Avmjable resources in trees par. | .- |

hectara wee calcu]ated for each of these harvestable spec:es, w:th the remamder of Bpeclas bemg Iumped in

o msceﬂaneous" category. AVallable slandmg cmp m sach sizs class for each species was calculated as basal -

_area (BA} of trees per hectare, an index of b:omass (Rutherford 1973) represenhng the physwal aiea. of the .
sample occupied by p‘mt slems BA was calculated for each size class using the followmg formula

BA ~ N * i oiro | @ * PP

where N is number of trees per hectare in that slze class, ,,md mc, is the average cmumferenca of each size '

class. BA’s were toealled for each 3pac1es, for each !andscape uunit and for the resotirce area



" Basal areas for each swe class for aach spacles were convarted to total bmmass ('I'B) in laonnes per hectsm far

. oompanson wlth harveat data An eshmate of fhe lengths of poles (HT) obtaized ﬁ:om each size class W e

- needed to caioulate volume of avsilable resources. "This' was obtmned by cniculahng the mmge Teagth pfpnle e

found in each s:.ze ciass fur eac:h spemas and plnttlng thess against size class Tha plom wers then smoothed'

: usmg 8 Welghted runmng a\rarage and an estimate ofpnlelength read off. TB valuss were calculated usmg the - }.;_ o

_fo!lowmg formula, C

=D SN ET Gt e @4

' where D i the d--ty of that spmies in kg cm?® (van Wyk 1990), N is number of trees per hactam in that ssza'. .
class, HT is lhe astxmated langth o}‘ pn*e obtamed from that size class, and cxrc is the average cxrcumfarence'

of polee in each size r..lass.

- b) Fuelwoud resourees - - e o ,1-.5;-..'
. - . . \.“

: An astunate of avan]able ﬁ:elwood in each landscape umt was calculatekl {‘mm (a) deadwood (DW), measufad

‘a8 the tota} maSS of plecas of har\restable size per hecwre, plus (i:) hvewoad (L), the number of ﬁzelwood s:.md -

pieces remammg after poles have been removed after choppmg a Iwe tree. Lis added since the mmmndar of

_ branches not smtabfa for bu:ldmg of fencmg poles is allowed to dry and used for fuelwond. Lis measured as

E ~mass of harvestable pieces per hectare. DW was astm:atad for each size class as:

DW= N D * (T * i * (oire £ @ * BB

* where N i the average number of pieces of deadwood in that size class, D is the ave:age deﬁsity'oﬁ harvested
' speclas (900 k,g.nf? aﬂet van Wyk 1990), I-I'I‘ i5 the average Iength of fuelwood pleces in that size clasa, and

' cire is the avarage clrcumfereuce uf pol&s in each sms class.

As astlmate of L was caiwlated in3 steps as follows (1) an estimate of ths avarage number of fuelwood pleces i

cfeach mzaclmobtamedﬁomlOtrew ofthemostprefal‘red specaq s(Zofeachspcmes)mthemzeclass 410~



" 450 mm was made. An esttmate for sme,ller and larger sme classes was’ made from theee data 'I‘,hese estnnates :

- were oonverted to tonnee per size class usmg the same fOrmula as used to calculate DW. (2) For eaeh landsc.ape o

| _-'umt the number of trees harvested per size class per heetare was calculatecl from harvest dsts. (eee quenuﬁcsuon_
of present ha:vestmg) Results were then mult:pl:ed by the result ef step (1) 3 Reeulte for size classes were -

smnmed to give an estlmate of ﬁxelwood resultmg from pole choppmg in each leudscape umt |
" ‘The valués of DW and L were summied for the resotrce area iind coinpared to estishate of fuelwood used,
2, Quantification of present ham‘st_ing-
' Key queshons. W]:at is the present extent of h(mvestmﬁl\for bmldmg end fenemg m the resourcs area 7

What :s the present rate of removal a‘f hvewood and deadwnod for use as bulldmg matenel and

fuelwood from the resource rea '7 L

"I'hre& broad zones of utilization e:uat in the al‘ea' (1) areas W‘lthlll the resoutce site whzch are "far" ftom -

. settlement mﬂuences, (2) an aren of mtermediate harvesting along the southem edge of the resource site, close

" to settlements and {3) an area of heavy utxlwa.tmn along the outside southern edga of the resonroe s:te in the B

communal area. The wulth of area (2) was deﬁued a5 the dlstanee from settlements at which harvestmg of

bmldmg and feno.ng poles was no longer v:s;b!e e.nd wis measured for each landecape unit,

1) i‘enemg antd bmltlmg _ o
Paths in both- the communal arok (stamug ata kraal) and i in Maltaza (stsrtmg at the southern boundary) were
followed and r:mular quadrats of 400 me were placed every 50 m along the paths. Each quadrst was placed w:th_

the centre in the centre of the peth Paths in the cemmuual area Weie followerl tntil the next kranl was reached,

. Paths in Makaza were followed until no evxdeuce of chopping was found for 10 consecuhve quadmts No

- sampling was dons in Zone 1. This method t_:f data colleeuon _&llowad__ for eshmates to be made of the extent

. of harvesting into each landscape unit i the redoutce area atid an estimate of the mumber of tress harvested



| | | | e
'wlt]un the mpacted area. Specles, c:rcumfbrance, pmentage uf the tiee removed, prasence or ahseme ot‘"' .
oopplcmg and an eshmate of the aga of cuts ware recorded for each tree showmg ewdanoe of choppmg.
' Tlns pl‘OVldEd mfnrmahon ofy (a) species ha:vasted- and (b) number of traes aﬁ“ected par landscape mnt, md

o for the resonrce araa, (c) d:stance into the resoume area to wlnch presant hawestmg of poles extends Thxs .

' -'mformahon ws, used to oompars. (a.) beﬂvaen ul‘:(hzaho:l mnes, to ges if mtenmty of harvestmg (measured 71 S

: trees pef hacmre) in the re.uource area is tendmg tuwa:d mtensn}r of harvestmg in tha commlmﬂ axea, and (b) .

'_ ' thh tha resources avatiable for each iandscape umt and cach. specles

. _' .Hawesung of bulldmg and fencmg poles has only been ‘occurring over the past 3 years. due ta tha lack of -+
ma.inbanauce of the feuca batweeu the resoires mte and communnl area, Esumates of age of cuts ﬁ-om harvestmg :
could only relmbly be placad mtq two caregones (a) outs havmg been mada in this season (_-.e after tha end of |
the prevmus rainy season), and’ (h) cuts lmvmg been made in the prevmus two seasons: The number of txeas

_exhxbxtmg avxdeuce of choppmg in cach of these caiegones were summad for each Iandscapa mut and the

pl‘oportlonsm each category calculated These pmporhuns were then mult:phed b)r tha values obtamed for total _ .

harveat in mwh umt in order to datermma the rate of harvesﬁng in the two categones

b fﬁeanod
An estimate of rate of rEmoval of deadwood from the drea was calculatad ast Average TDASS. of ﬂlelwood bundxa '

* number of blmf.llas used pet year (fre interview data) *numbar of kraals ul.ll:smg resource site for ﬁlelwood o

RESULTS
Vég‘etatidn deacnphon
L Ordination _ _ _
a Resu]ts of the ordmatmn accordmg fo spemes are preseutad in F:g 1. The mdapandent axls appears to repmsent
: elevativ, with sites at Jow elevation cloge to the origin and sites cf higher elevatmn further from the ongm. _
_ Asis  gvident from F:g.l Thornveld is the most reliably sepmted accnrdmg fo spsc:as Sand forest and Forast

clumps cansof be reliably sepamted acoordmg to Species and Bush\re]d lies between "ﬂ:om\reld and tbe cluster



2, Classsﬁcaﬁon o Lo

Lo '.'_513 eciee abundanca amd mm sm classiﬁéd usmg ’I‘WINSPAN (Flg 2) For pmeentatwn m thm papar, :

. -"dasenﬁcauon Was cmt oﬁat t‘cmr gmups a8 this was tﬁe number of group.b recegmsui i the ﬂeld smdy 'I'he ﬁmt' I

.-mwsmn duVides quadrats in Thdﬁnveld (n—33 quaaltats} fmm qnadraﬁs m Bushveld Sand fOrast and Forest_ B

clrumps (n 93) Inq:ealnr spmim for this di\usmn mfm-e Acada nifoum nmd A. karoo for quaﬂrats in’ Thomveld' o

'.-"a md Comm mazze, Eudea nam!emr, Stryahnm madagwr'w'mmm, Ihcalym Iam:salam and Didzrmadx}w . -
' cmelea for the remainder of tha quadrats Fwe qua;[mts wm classxﬁed m Thornveld whxch Were not reoogmsed - :.::_ '

' :;'_ as Bemg m 'I'homveld ia tbe asmdy. All of these s!ftes weie s:tuated oﬂ the bmmdary betwfban 'Ihomveld and_:: o

BushVeld in thé resource area 'Ihe seeend! dmsion separataﬁg quadrats in Bushveld (n==28) ﬁ“)m qnadmts mf'?_ '::'_' o
Sand forest and Fnrest clumps (o= 65\ Ibichm}adw cinerm and Muyrenus venegaleﬂ-s'is were- glvan as;; L
a '_mdwator sp&cias i"or Buahveld sad iﬁ‘iudw:a !anceo!ata, Acucm bicrfcel, Spira,rtaday.? qﬁtwar;a and Dowal:s L

_ Iangirpina for Saud fvtast and Forest clumps Again "borﬂerlmw" quadi‘ats whmh wem mﬁognised as bemg ut L

E dlﬁ'erent landscapa um&% in the ﬁeld swdy Were fmmd in tins case four quadrats ’T‘iie ﬂurci divxsmu Sepamtecl
.Thomveldmto tWU sub-mnts. Thca ﬁtst (n- 18), indlcatad by A@acfa mlor!ca, 0013’699(‘.!168 lcl !ha open oanopjr '
thomveld described provfou&ly. The. second (u=t15), mdwaled hy Siuiemwlan lmxrme, Maytﬁﬂus haerap}wlla, : o
Maytenus senegalensis MP’P‘WM’M "’"efj!?‘_‘» Gﬁﬂ‘esimudad _t0=thr= sind fordst :;lum;m-dgsnpbed prev:ously. L
As is- ewdent frnm Figure 2, Saml forest and Forast clumps werp not separaled at tha mccmd ie.vel‘ Tlns was
: f_expactad, smca both units repmsenhad saud forast and were racogms\ed Eo hava snmlar spdﬂ»les cmnpomtmn. Tha_
: (llffewnce betvesn the umts and the reason why theY we:a saparated i the ﬁeld sqmy was that it D SR
' representsd md frmast shovmng 8 clumped dismbunon un raised arens m depresmons betwlaan duna senes The : .'
absanoa of trees betwaen clumps in this lmdscnpe umt Was possnbly dua to waterloggmg m lower areas, Sand -
forest in unit C showed & mote homogenamns dastribuuou. Th:swas mpor:amt as e fesources fur wond harvest
_were relanver Tess i in mut Dasa result of the, open ai-eas between clumps, and thus needed to ba calculated

sﬂparataly from resources in unit C,



o "Aspects ofwresent utﬂlsmmn ' ._ v e
1. Smmmrj-ol’datafrm:lmtervmws _ o _ _
- ) _"I'ha ave,u-age number of people par kraai in this area was 10 (n= 12, ranga T- 15) 'I'heré Was a d:stmct dwiswn T

_ nf lnbour in wuod harvestxng the women coﬂacted ﬁtelwood and the men collected ﬁnﬂmg and buddmg poles. '

' 'I‘ha pm;;t:onmg of kraals iu reiatxon to resources may bea ﬁactor mﬂuenemg spatwl aspects of hawesting. 'I'hem L .

: wbre i?. kraalsmthin ISBmofthe southem bound.m-y oftherescmrce area; 'Ihespmmgofkraals aiong the_ -
_ bbundary of iha resource area was not umform Of 12 luaals ] uccmrred adjacent to Sand forest and Farest- -

c]umps, 3 adjaoant o the westem part:nn of tha Bushv.ald arés and 1 ad_]acent to the Thomve]d area

_ Gf the 12 WOmen inG kmnls mtemewed (2 women pér k.rs.al collact fuelwood), 10 colleeteu fuelwaod in

- _.'- Mnkam aad all used only deadwood Areas mosl popu]ar in the collectum 0{*‘ ﬁnclwooﬂ were Sand forest and

: Fomst clumps (8 ofﬂw 10 women collacted i these areas) Spocms pmfarenea was bt marked Size classes :
- taken were: 1 - 2 m long, 1“0 -350m mrcumference The average length‘-of tlma- one bundle of appmx-:mtaly ) |

' 185kgwassmdtolastwa53days(summerj andZdays(wmter) Auastunnteofz dayswasusedm |

.calcuiatmg the amount of fuBlWOOd uged in the area. None of thie women mtemewed perceived a shortage of
ﬁ:elwwd m the a:ea, all noted lmnngratmn of pe()ple into the area in thie praceding year aud axpressed concem | .

for the fature. Only one kraal used 8 parafﬁn stove. Al! used candles for llghtmg

Six mea were i;it”arviéwed from 6 of the kraals along the resourcs sren boundary. All men interviewed obtained
' | po!es for butldmg and fencmg in Makaza, Wocd harvested for fencing posts and building poles was lumped i
the analyses as speoies preferance und size classes taken were sxmllar 'I'ha spames reported to be harvested ware.
{in avarage nrder of preference) Sp:msrachys aﬁ-;cana, Tennina!m sericea, Acacia burke:, Combmum wiolle, |

| T}'imbsfa Ianreo!a:a, Afbrzm ad:amkgfalia, Pteleamw myrtifolia, Cieman:hu.s‘mhlm‘uen, Galpimarrwmahr"
' and Sapium mregmimum The preference’ of these species was raported tobe govamed by: () species rmhmg. '
- harvestable size claSSes, and (2) mfommt:on mmmumcated from fathar to son on %he speczes that w:l! last the
- Tongeat before rntl:mg or being eaten by termiites. The size slasses proférced wero 1, 5-3m Iong, 50 - 150 mm

' cxrcumferance and 3 - 5m long, 250 600 mm mrcumference
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3 All of themen mterv:ewed noted the moreesmg rate of mnmgrahon mto the study ama and ﬂ:e resulung merease o -

in demnnd for bunldmg mateuals. They also menhoned the possibihty of harvest of pnlee tor sale, but no~one' .

.' -admattedtopmtisingorknmvmg angroue hmrvesting for sale. The m:paet af harvest forsa]e is thus nnlmown '
_ -attlnsstage _ - _ :

o '2 Summary oi' datafh-om harvest bundlee (23 bmldlES)

' Bmldmg snd fencmg hmest consmted of poles and laths Pnles are deﬁned above, Iaths are tlunnet, more '.

o phable stems wh:eh are \VO‘VBn between the poles in buildmg ennstmhon, Nots that pole harvast results in the .

| emoval of the tree from the base whereas! bmnches may be harvested fpr laths‘ Lnths are more commonly o

. harVested fmm mult:—stemmd spec:as

Twentyathree Iaumdles of harvested pules and laths were mspeeted in the resouroe snta and communal area.

- B Bundles oompnsed 620 laths (’JU 150 mm it clrcumferenee sud 3-5 min length) and 351 poles {200+ -600mm -

i eireumfereuce and 35 m in length) The specles most comr.:mily used for laths were Trl‘calysm Ianceolata o

: (29 % of ail laths), Euctea na:a!e;ms (11 %), Bradgdena de.roo!or (10 %) and Combremm molle (5 %) Fnﬁy«

five pereeut uf the lath harvest compnsed lhese fom- species, The most comm::nly use.d specxes iur poles were:.

-.Sbimstachys qﬁ'zcana (23 % of alI poles), 'ﬁzminalia seﬂma {21 %), Acacia burkm (13 %), Euclea naralenm i

C(1t %)_ x_m_d Combretum moﬂg & %). Se\renty—_th:ee percent of the po}e h_mrest compnsed lhese five speele_s. o

Vegetntion‘ samplmg .-
Raource bage quantuficahon
a) fenung and buiding resources B | |
The distribution of total resources, in basal arex per hectars, are preSented in Append:x B. Note that the fi\re '
most preferred speolee contrlbu'e & lurge propomon of total resoirces ineach Ia.ndscape unit (38-% m anhveld
10 % in 'l‘lmmveld, 55 % in Sand forest and 29 % in Forest clumps). The number of mdmdunls of the |

preferred Specles and lhelr size class dlstnbuhon in each landscape umt are presented in Appendlx C as base
_vniues for companson vnth future studles. |



me these to&al resourees the acceptab]e resources, the number and besal area of l:rees i the preferred size' .

-_'.classes, sre presented m Table 1 and 2 Note that the most favoured species for buﬂthng and fenéx*pg,- S -

' .szmmch)m qﬁicana. shows the hxghest values of basal area per heotare in alt Iandscxpe nits. The seennd most

favoured spec:es, Termmalia senma, shows the second highest basal area in oll landscape utdts

- b) Fuslwood resources L |
Available deadwood resonrees in the resource area are presented m Tahle 3. Sand forest produoes the g:eateet X
. ._ amonnt {Jf deadwoed per hectare Aval.lable fnelwood msultmg fmm thr:. choppmg of poles ("lv.rew::od") is

_..'.'presented in Table 4, Total fuelwood xesources msultmg as a hy-produat of harvesting of poles (at the presant

) _ re‘te) is ‘far greater thau that uontributed by deadwootl S. qﬁ’lmna was mcluded in the eshmate of "lwewood -

S ({ \ns of J,ts use fer ﬁ:elwood were: omltted from mter\neWS and shou{d haVe been more thoroughly” L

- ..inveetigated) Even W‘lth thls spemes omxtted hawever, fuelw:md a.va:lable as "llvewnod" 15 greater than'

' deadwood malllandscape umts. .

2. Quantlﬁcahon of present harvestmg
| a) B lldmg and fenung

I-Iar\ esting impact exteuded ﬁor the shurl:est dwtmee mto the resoutce ara i the denst vegetatxon type (Sand '

forest), and the 'g'reatest in the least dense uuit (Bushveld) _(Table 5). The pe_rcentage of area utilised is_ the -le_ast o

 for the unit showing the highest biomass (Sand forest). The total area impacted is 641 ha of the total 1570 ha.

The communial aren showed the greatest mumber of trees per ha showing harvest impact (Table 6). The

aiffmce bman number of trees shawing hatvest impéct in the communal v the resoures uren was =

slgmﬁcaut for all landscape units (Bushvcld' t=4 063, DF—23 P<.0 001; Thoraveld: t=3.502, DF 23 '

B P==0.002; Sand fonest. t—Z 271 DFr=29 P—O 031 Forest clumps* t=5. 110 DF=29, P<0 Dﬂlj

Harvestmg of bluldmg and fencing poles irt the resobirce iired has l:een occurdng only over the pist 3 ym -
| I-Iarvest (trees ha ‘) was ca.lculated in two categones' (a) trees. shnv.rmg fresh harve.stmg s:gns, taken £ be the

previous. seaeon 8 harvest, and (b) trees showing old cuts or coppicmg, taken to represent harvest durmg the



| _ preoeding two seasons Tabls ? shows the number of frees, harvestad over| the prevmus Season ancl the precedmg - .

two seisons and tha prev:ous season’ s harvest as.a peroenmge of th& total harvest wer me last 3 ysars. As

’ aalouial:ed fmm t!ns tabla ma ’I‘able 5, the mtal harvest in the resourc@ afva over the Iast 3 years was 600 treas o

year, 223tre.eslnstseason(0 36 trees. lu' l), mdS?ZtreesoVeﬂheprevmustwcseamns({}SBtregs hw! L '

L fort\voseasons) Amastimateofharvestmgratesinthecommunalarea wasmadebycalcu!atmgnumberbftrees_.: R

per. hectara showmg harvest mpact aud dividing by- 10"(the best estmmte of the number of years mat poia_ e

__ hnrvestmg has bean oocurrmg in tha communat area) 'I‘hzs ga,ve an esnmata of 25 trce.s ha" y' m the"'

: communal area,

Thu ﬁVePfoerrLd Spm made .\'lp'a sﬁaﬂer Pmpofhon of the barvest in the communal m than in'-t:l:e: .
.' rasource area (Table B)Vand &nm are cons:stently more specras harvested in the commuual area compam} to .

' tharesourceareap_

| b) Fuelwnnd _
B Peumssxon was obtamed tawelgh 3 fuelwood hundlas ‘Their Welghts were 18 2.2.5 atld 15 kg res-pechvely. '

' the tean Werght of fuelwood buudles harvesled fmm the resouirce ma wWas thus est:mated as 18 5 kg

| DISCEISSION S

: Aspects of prese.nt utlllsatian' : _
o 'I‘\w.: aspects orf present harvestmg of poles emergrd in ﬂus study whxch aﬁ'e.ct the compmsan of available o

- resources and lmrveslmg in the resource ared. 'I'he firat of these is specles choice. flns is of § :mportanca becﬂuse

' the must preferred spacxes ate also at present the most common sl:necws (alttiongh mtarvmw results showed
species chioice was not solely based o comionness or rarity). Undar heavy levels ef utlllsatmn when suitable
trees of the prefcrred spec:es used for poles begin tu become lass common, harv&ct;em are Faced with a dec:s:on' :
: elthar to_ walk t‘urihar and look for more of the preferr_ed spe_c:es-, or__ to accept less praferre&_ species of the

”.accepmblg' sive am' Both .the'in:e'r&iew's N = 6) and rosults of specles choiée'(see Table 7) .supﬁon the

_ _Iatter. a hawester w:ll accept atree of a less preferred apecms in pmferenca to walkmg further to find a more. '. :

preferred sPecles



The seeond aspeoc 15 hm'est mtee, whren appear o be chaugmg over t:me If the harvest over the laet 3 years '
had heen eenstent, one!wouldsxpeot last year 3 harvest tooontnbme 33 3 % to the tutal harvest for 3 yeers o

As is ev:dent from Table 8, o Iarger peroentage of the hmeeung ha§ occurred in last sesson for aH lands:;epe' o

RV

- 'T‘hss is mdu‘ectly supported by the results af mterwews m Whlch aceelereted levels nf lmnngratmn mtn the ares.‘- -

was nuted by peapfé alwady saH.led in. the area

~These aspecfs are yeﬂemd more fully in the second manwsct:pt oftﬂe"researuh report.

.!-{ B

.Fencmgandbuddmgmom e R

"“mﬂ %cep; Famst c?nmps Thl’ iﬂiphas that. the avmge harveet removed ﬁ-om the area may be mcmgmng o

Y .

Smmbasalmaaxemmd"foreaohmdscapeunitwmg 431:1 ba? forBushveld, 7.61 m=x e forThornveld I

12 4’? m2 ha! for Sand forest and 5.43 bn’ fur Fomst clnmps Woody pluut abundance expressed as basal :

area are. low m eomparisun 0 those reported for =Celus qﬁ-.eana duue forest (26 2 m ha"). for mesre forestf- :

: (31 33 m’*ha Y in Hiatrkulu forast reserve (Mmr 1990), forTranskex forest (10 50 o ha, Cawe &McKenzre

- _1989b),andformangruve and swamp fomst commumhes (lﬂﬂm ha" Rutherford l9?8) Basalareaseelculated |
I_for the fesourcs area are more comparh’ble to thuse calculated for dreas of thie northern Transvael Burkea" o

: qﬁ-imna-oma pu?chm woodland (89 m’lia’ Ruﬁ:erford & Kelly 1978) and Zambian wet rmombo :

i -(Bmchysteg:aJuIbe:nardra) w:mdiand of (9 81 m2 ha', Chrdumayo 198‘?)

=

g In ovder to compare the above: eshmates of avmlable resources forhmldmg and present harvest ;mpactsm some '
: meanmgful way itis ueeessary to estlmate theetfects of present Jlarvestmg on avadable resnumas The simplest :

: method of esunutlon of use in th:s smmtlon is an acummhng-type model assessmg annual harvest of llva trees :

85 & fmctmn ot‘ total resource avm]ablllt)' and th‘:s calcalatmg the number of yeers that the present standtng

' crop would last at the present harvestmg Tates.

The preeent harvestmg rate occumng in the :mpected porhon of the fesoirce ared. was appremmabely 230

o trees yx" Assummg no recmmnent or gruwth of treee, the resouroe of preferred spec:es wlﬂ last 1300 years '

:f preferred speo:es only are harveeted If both preferred and secandary species are harvested, present resonroes



""1’1’ _
| ) wlll Iast 1870 Years Hmast mthe resauroe area hes, howevar, mcressed over tha last season 85 uompared te' .
- the pre\'mus two seasons and i very low (a[most a factor of 10 lower) m comnauson to hanmst in the

:

' cummnnal area, If the harvest Tate; m the communal area 15 emtrapolated for the e:.num rasourca area, not only

s 'thepresent:mpmedpomon,awomtscammnestmteofwzmmeswouldberemoved peryear Atthlsrate"

harvestmg of the pmf&md spemes alone cculd wntmue for 75 years énd hmestlng of th& pmferrecl and -

: sacundary specles aould he. sustamed for 110 years.

' .__Obvmusly, this model and :he eshmaws ltpmduces are. nver—s:mp[:ﬁed factnrs mcreasmg theava:labla resource
' _-.]me_snch as. gmwth cOppchng or recnuhnent of trees are mmttad as are factors dacreas-g the ava;lab!a'
B resou.-ca‘ _Tha melusion of thesa factors mte a model of resouree hase and harvestmg is cnmed out in the

'. fo!lomng dmﬂ manuscnpt ) | | | . . |
.'Fuelwooﬂ _ _ R
| .The eatimate of 18.5 kg for rmean t‘uelwood bundle weightis fily Jow when compmd 0 other rgions (24 5
kg in C;slm (Bembndge & Tarlton 1988), and 29 95 kg in Gazankulu (Llengme 1983}). Bembndge and ’

Tarltnn, howe\rer. state that womeu collect smpller headlnads more often when ﬁrewnod 1s planuﬁll

~ The cugrent rate of ramnval of deadwood fmm' the résoume area is approximately 6.4 tonnés per kmal per year
This amouuts to 76 4 tonnes per y&ar, or 0.64 tonnes per caplta pef year, Ths tota available resource of

' deadwOGd m the resource ares is 1, 56 Lha", mldmg a total of 2500 tonnas for the resonrce area. At the piemt: -

_ hurvestmg mta and assummg no addltumal deadwood produchon, tlns resource will prov:de fuel for tho peop}e -

' currently harvesung in tha ares for 33 years. Nol:e howaver that this q,stlmate w:ll vary :fthe number ufpeople -'

" im the area (and {hiis the harveshng ratc) does nat remain constant ur=h_arve§_tmg does not oesur over the ennre _

' resource slte This estimats wxll also vary ncom'dmg to ammal produr..tmn of deadwnod in the 1esouics area, -

" Rateof deadmnd prodiietion for coastal areas Has not been investigated. Rutherford (1973) esumatmvmge |

annual pmdurt:on rate of lwe and deadwood as 4 - 5 % of totai standmg b‘mmass in savanpa,s- Shacklaton |

(1993) provides eshmates of deadwucd of 0.7 - 3 9 96 of total standmg hlomass (fur harvested and unharvested .

areas mspectwely) in eastemvanSVaal savannas Nelther of these estlmates prmrlda mformaf.zon on tha rate
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: -_: of deadwood productwn, The rate eF deudwaod producnen neeesstary to mam:am the presenl: hm/est is further"'_ ¥

' mveshgatee] in tne foliowmg draft manuscnpt

i +!
r,' ) :

' _ 'I‘he per capita censumpﬁon of ﬁlelwoud d&pends pnmanl}' on. f,he availabthty of wwd aﬂ.j to a Iesser esxtent _' i
. ._'?;},:f_:m chmata and socml ‘paraisters. (Gandar 1983a) Gandar (1953aj suggests s rule of thusmb of one.tone per

capntaperyearmmi Afnca, Fueiwoodusemtheresoureeamrsﬁﬁ tonues percapxta peryear, - '

- '_ ccmparahle valne to pubhshed estimates for otaer woeded areas (see Table 9}

‘Mostof tl:e mtervrewees sfared that they hawested no lwewood for use as ﬁlelwood but :hat they did use wood' L
remmmng after bmld[ng or fencmg poles were chopped From Tables 1 and 2 1t is evident that the amount of

- wmd petentla!!y avarlable aﬂer choppmg of poles far excecds the avarlabxhty ot‘ deadwood mthe resqiirce area -

S Queshons concermng future harvest rates dnd Jmpacts should be addressed hy momtonng usmg the same. :

methods as descnbed in the present study, with results comparad wnh results preemtecl for this study E

 SUMMARY AND CONCLUSIONS

’ 1. Harvesting of woody speeies for building and fencing in the stuﬂy area is carried 'out by men and is vary. -

eelectwe, wsth approxmrately 75 % of the total han-est being of the five preferred specles These preferred

_ specles are, in G order of preference .S‘pims'tadzy.r aﬁ-rcarsa, Temmalia sericea, Acacia burks; Euclea naralem‘is '

_ and Combretun maHe. Selectmn of size classes is equaily seleclwa, w1th buﬂdmg po!es hemg of 200 - 500 mm
crcumfereuce. Present harvest sates in the Tesource area are 0. 3& trees per hectare per. annnm, in compansbn

tothezsoneeswhectampermumhawestedmthemmmmalarea.

2. Harvest of a single pole for btiilding_or.fehcing._me&ns the removal of the free _f'rem the bage, B:iichw

remaining after the pole has been removed are Ioft and may be collected Jater for fietwood.

3. Collect,lon of fuehvood is camed oul b} women and is not spec:es selectwe Only deadwood is harvesled o

Current fuelwood harvest rsﬁ 4 tonaes per kraal per year (76 4 mnnes per year forzhe 2 kraals in the study).



. ..-.4 Ha?veét ef Ii‘éeWﬁaﬁ %r hm!ding and feneing appear to have mereased over the !ast 3 yaars in tﬁe resmlrce -

o a:aea, b‘ut—a:ﬁ s.fiﬂa"lmbdt x ﬁmtm- of 10 lower fh‘in ﬁsﬂeéfmtbsmeaﬁumd farthe aﬁ]aaenteaémmunal aren:: o

% maum%rmwmmm ufptaférfed pcls spw!és wﬂi hst at the mmnt harvesmtée :s Iﬁﬂﬁ -

o venrs, or, iflmhf'.'r ers anﬂ Sec@udary ai:recles are harvestéd 18‘10 yea:rs Note, hawamr, that these .

i
Bt

 eatimites mumﬁﬁlﬂﬁ-as ﬂ:ay«m tased o'a slzatw resouma base and dé nat tnke mte aceount mga;iemtmn, B

_growﬂi orﬂeaﬂ‘x
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B 1. Availﬁblh s‘taﬁtinﬁg t‘i‘ﬂl& of m&ﬁg aﬁd bmldxﬁg resmmm m Mkazn Natufe Reswe.
| (Pmsemeel as number of trees per hesture (no, ha") for uaeh landswpa uuit)

 Unit K _Prefarred spmas R mfarred -'l*_'Seédnﬂary species -
- - '_{nu ha"‘) ’T totai (no 7o (nohaty  total (no,) "

. Buhveld - . 161 ssas*; ‘”199.: T 102661
| Thomwveld 49 - adess s emsss
o Smdfemss 296 171239 \osse o 08m9 ot
| .'Foresr niumps o 1_52_" L - 39_6_61 “5_“1741{}' o 3?% N _

Resumoe am e e T 12963

S



 TABLE 2, Feneing and building resources in Makara Natire Reserve, (Prosented 2 basa ates pot heotprc

(b,

* Species

AL

' Landscapa wnit

| Remmﬁam
o Totst

-"._Pramredspmw G
. Spimstachyx qﬁ‘imua .

TMIMH:! .reridaa

' _->Acdcia burkef
Combremm maila 3
. -Eudm namfemfs .

Total (mzhal)

_s'econda_.ry spbbies: :

. Albizia adianthifolla

Prslsapsw myn!ﬁ_ﬂm '
Ga{omm transvaalica
‘Sapium integerrimum
Sf&eroxylwi ine_rm'e_' h
Antidesma ﬁ'enasum '
“Acacia nllofica

'Dafbengm obovata

Totsl poles {m?, b ')

Laths |
.Tricalj'.ﬂ‘t_i Iarléaolaré o
Vepris reflexa
Braéhyiené diseolor - .
Rhus guefmii

“Total poles and laths

" 0.62
1.16
S oo
029
004
2.4

015
119
G.Oz |

0.07

. 357

L 003

0.01

3.6l -

L W e o o e

045

o

0.08 -

0.57.

0,58
034
' 'ﬁ.sa.
085
0.26
2.86

038

0.15

E 3«48 . *

0"11 )
0,16

0m -
C002
020
o
0.28
(X%

N
003
0.0

0.08

0 003
A

1'26

0.53° s

o._s’z'

036 - ..
o U’I"-.
014 Jz

1.72

|-
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o 'un;st- 'f:_ e meptameﬁxe&mdsizeeiassesfmm; L

| e om0 . Taz 0 mele
'_'ﬁh%velﬂ S eS¢ 020 @10 084 2862
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TABLES, Ii'uﬂmnndamumes availab‘le (as "livemod” i‘et‘tovm:s e nawesﬁng) inml f i

o um‘t. (Eresenwd mmnms pez haelma, where the average waghtof a 160 200 mm cueumferanca pmea is ﬂ 9 - R

'._Icg,azm %ﬂmmmlslzkgm&a%l‘] 350mmp1ece1s23kg)

L 150-200 f: 210250 ___>_25c's_-_. .'f'___.'rom;_' o Towl
e @ ha") SO G Commes)

T ue oesTT. e o sey 0 _'18"750 e

o 'IhOmveId Lo s o3 030 143 o3

 Sand forest 45 2wy sar o 1759,_1_ |
-____ﬂorest clumps UL 043 022 PR Y o ot 4773 SRR

 Resowceas . Casy 1358




_'Ii\_...._ﬁ» Bﬂiiﬂ:mand,fmﬁngharveatmpnetmresomarea ﬂmpaotigmm dmm a'lang :_ B

L w wh:ch haﬁ?estlng is vimblefm}), RS

- Paths.,_.".'*{- 5

: ___(m)...._:

) o

%Omyald: .

Fm'eStclumps o '

& woxowe |

T 1300

. 566 _
s

c152

LIS

- 55.43 .
--2_?..__'
 m3

80

160
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_' . _' Sal@hon Mmhﬁlﬂiﬂgmﬂ i‘enemgnlmles i ﬁe mmmnmal meeaand theresotkee at'éa
o (Where N is ﬁie total numher nf spemes harvested in that unit and % is the percaﬁtage mf hs;rvest made o by

L

| preTérred s.pemas)._ 3_

o " Forest cIumps

s s w1 e

38 28 . 29 T "-[1'_. , o

R
i
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 Captions to Figures:

.f?_:': :

1'-'

- samPlas m Bushvelﬂ D repmsents saniples ik Thomsi‘eld [ ] represents Samples in Sand forest, and D Co

e --represmts samp}es mFomt c]ump&
B ﬁg‘_g Beudmgmm nf TWWSPAN classd’icahon ol’ quadrals _ _ :
- _“Whm ACB—U Acaca‘a bm*ke!, ACGE A. germrdil, Acm A kab’oa, ACNI, = A mxomi Af:Ro

= 'A mbmta, ALAD Albizia adianrhg‘oha, ANVE Amide.ma wna.mm, CAAE Cassine aeﬂ:iopim

- _&_

g

o _g_J_ Con-espondeme aualyms plof.of sample sit:es accordlng m specms compuslﬁon. Where 0 rapresents '

E COMO Combretum moHe, CON'E Comm;phara negiem:, DICE Did:ro.ﬂadzjm cmerea, DGLO -

Dovyahs langt.rpma, EUNA Eucrea naralenm, MALE = Maytenwhsremphyﬂa MASE M. senegatem’s

.FI'MY Pteleopms mymfbﬁa, RHGU - Rhus guermm, SIIN = S:deraxyton merme, SPAF = Sp:rasmd(ys

: 'qﬁ‘u:ana, STMA = ﬁ?rychnos madagascmanm, TESE = Tenninaﬂa mctea 'l‘RLA Ihcal_}wia Ianceolata. o
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' ACNI,ACKA

COMO,EUNA STMA,TRLADICE = -

Elganvalueo 602 -

. Thorni;éld :

(33 Quadrats)

ACNI

- Th'afhveid-

| (18 Quadrats]

' SHN,MAHE,MASE,DICE

 Division 3 -

- Eigenyalue -0’._43.'9". |

- Sand forest
clumps -
1§1°) Clu&drats)

wamn?

| Blwsranz
Eigenva*ueﬂ?.ﬁa B

Sandforast’-}-' R :-:-: _ Bushva%d |
o c1umped forest L (28 Quadrats}

(65 Quadrats}

PDSltwe preferantlals for aach group

Themveld ACGE, N’JKA,ACNI EUDI,MAHE
- Bushveld: ACNYANVE,MASE, DICE, TESE

. Sand fc-rest ACBU ACRO AE.AD CAAE, coms :
' ' PTMY RHGU SPAF TRLA EUNA

o ’ :

Figure 2
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. A FuaWood quﬂstnons

 Appendix A: Wood use questionnaire, |
o 1 How long hava you. been livmg in ttus area ? _ e
2. Haw long has (a) ﬁ:elwood collection aud (b) pole harvasting been ocmlrnqg m the oammunal aten ? _
Whm do ycm collent wmd T (commuusl a:es, or resouma area, arid whare in the resnurca araa)

B | _4.:-.W1_mt t_i_o ;rqu _apl_leet wood for 7 (eg ﬂ_paw_m_d,. femes% bu:ldin_g, wgfcunas)_ Co

5 How many people do you collact waml fof T _
6. How' long Wlll this waocl last ? (in winter / summer ia days)
_7 Wﬁat ana the best trees (specles) to aoﬂect 2 {'Rauknd)

.8 What is the best aize of tree to wllect ? (emo / haight) =

9 Da you oolleot livawood, if yes, when and whm 7

10. Do ydumllactthe Ieﬂ.overs ftﬂmWhentreesarechoppedfmpoles? o :

| 11. Do you use my fuels bther than wood ?

B. Buﬁdingquestions* - o
_12. What are the best trees (Species) to collect, why ? (Ranked)
What is tha best size of tres to collact ? {eive / helght) _
14, If there are none of these trees (species) in thzs area, will you rather Walk 30 mins o ﬁnd anothar of these : _
trees or thl you ralher take anuthar trP.e {spec:es) |

15. Are there aﬂy trecs (species) whmh yuu w.u nbt use. fofi‘ Iﬂnldmg 7 Why 7 :




b
N
 Appendix B: otal resourees in Makaza Nature Reserve. (Bresénted as basal arca per hootare (nha')),

CSpesies . Lebeemit . Memfor

el
Preferred speoles' o B
'-.spfmmmqfnma 136 058 102. 039 098
| Terminaliasericea 146004 097 005 085
Acacic burkel - 0307 041 335 040 130 - L
Combretam molle -~ . 0.0 © 13 Q34 068 | - e
Euclea rsamfenm o o013 040 o .
| (m’ha"} 355 075 68T 15T 404

. .Sqébnlﬂnry specles . . o
| Albizia adiantfolia 6 0 06 0
 Preleopsis n myrtifolia. e o 064 0 :
'Galpfnia rransmnm 020 0 00 017
' Saplurt inrdgmmum o " 0.4 u o1, 008
Sideroxylon ierme . 042 052 0 0
Ancidesma venosum 05 o
Acaeia mlo:zm R o2
.Qalbergia obovata - . O{JS -0

Lo e e
o o o

| Totl poles (mikaty 431 383 784 182
Laths L o . . . _ : o
'Ve_:irisuﬁw SR T R X I

“Brachylena disiolot 017 0 024 0.08
Rhws gueinsii . 0Zk 005 019 014

-Miseeilaﬁemsp;eéiesl 40 278 454 3

© Total mourcw( ha‘) 943 761 1247 543 1T O




o Mﬁ&aﬂmh& ﬂhd\sm claﬁ dlsmhutmns of mdivlduals oi’ the five prefﬁrred spems il'i eqeh
landscape umt. thé ﬁm data an secondary preferred spemes 1s aw!able t‘orni the authar. o '

- 'gg ABLE gs Number of mﬂivi“duals ul’ the prefhrreﬂ spem in mch landsmpa unit, Numhers (Nn-) and-'

o stau,datd mers (SB)*ara presanted m :mmberper hectara (No.ha ’), L

- _j'-._mdsea%euuit _ S . S
ey .'---‘Bﬁshvaid 'Ehomwld . Sandforst - Fomstolumps

363 495 #8457 1177 951 120 28
DML a82 233 193 6%7 227 10 103
‘B3 56 78 69 1653 314 SL0 149

833 210 60 23 1387 813 2080 386 .
444 12326 17 1185 283 6.0 J232

At ' Y



_ABL__&@: Number ofmdmduals ofs afﬂcam in each sm elass meach lanﬁscape umt. Pmsentadm o
-'Humhtrsgfindmduals(l\lo) ' ' I
- Size class Landscape unit. e R -

m) _-Bus_h%b-eld'-  'Thomveld . Sand forest Fn nstnlumps

050 _'.314 114 5 ti4 )
-51-100 - X ¥ X S ¢ X S X 3
101- 150- ) I 129 a8 . 01
_ 151‘200.. Y RV 37‘9 43 S
201250 . 93 07 . 182 - 43 -
251400 C 36 o mL 150 . 14 0 o
- do1as0 .' 50 . 67 . 93 . B ¥ T o '
31400 07 57 U 1Lé o sz
401450 71 . 34 L4 .- 57
451500 - 71 - 34 29 . 14
501550 . B.6 .- 43 36 - 36
551600 36 . 14 - - 21 56
Co»600 - 150 o2rY T3 86 .

maemast

EAB_I,_._E__;!: Number of individuals of .T. sencea in eaclx sme class m each. landscape mu& Pmm!ed in

Nnmbsrs of mehv:duals (No.

Sizoclass  Landsoape vait e N
- (mm)  Bushveld = Thomveld Sand forest ©  Forest clumps

‘o500 - 0 . - 136 14
S-103 .86, 14 87 0
‘108-150 . . 129, - 14 36 071
151200 357 ¢ .0 ST STk
201250 87 21 ’7’71 R _
251300 36 . 07 114 0,
301-350- 64 - 07 . 64 o
goi-45 143 07 64 o
451-500 129 A al a7
. 501-550 8T L0 S % A
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Manusoript 2 )
) ' Evaluatnon of the potenhal sustamab:hty of harveehng of

cnastal hardwood SBBCIES hy a rural commumtg

“Keywords: KwaZuls, plant poplation miodel, sustsnsble hervesting.

| 'Ansmci g |
A stage-strﬁemfed model was crested- ] sxmulabe impacts of varyieg harﬁesi tates oo a known 'resource base _
The modei was ran for three scenarins: harvestmg () the five most preferred species, (b) the five most
. preferred species plus a gmup of sight secundmy prefarred spemes, and (¢) each of the ﬂve most prefened
) 'spec:es sepamte]y "The model did nof s:mulate 8 multx—specles complex and did not account for spatml divermty

*in resources or harvesting, S R

Presént hawest rates. nf' 808 trees. y’ at rates at w}ucheach of fhe species are presently bemg harvested apjear
: bo bs sustamabfe ‘based on avaxlable esnmates of harvest rates and rennntment, in the f050UICS area. I-Iowever, :
recruitment rates and growth and mm‘tahty tats of mmature mdmduals used were of low rehabmcy, and. -
E harVest rates in the resource area are llkely to increase as more people colonise the aréa and reeources become
lnmlmg in the eOmmunal aren. The harvest vite of 3926 trees.y récorded to occnr in the cominunal ares is not ;

sustainable when- sunnlated for the resource ares,



"’m'monvcnmi __ o | |
The concept of sustmmbmty haa becoma an increasmgly popular ona iuvoked in the dnscussmn of humm
" impacts. on the environmant and used in tba formulatlrpn of envxronmenta} pohcy (Sheu Judn 1990), Deﬁmt:on._ . |
of the term "sustainabla" however, nppenrs prob]emahcal' sustamablhty is dlfficult fo measure and thUs to "

- define eu&phcltly @Brown &t al 1987). The torm sus!amable bas been used to desmba such diverse top:cs s

eeunomsc da\relapment agncuitural prnduct:on, somal uqmty :md bmdwersuy(ﬁk‘ns 1989, Foy 199-0, Shmman

- 1950). Tha deﬁmtson of tins ferm nffeuts the mte:pretahon or results of tha present study, It 15 thus necessary -

to davelnp a oonceptual ﬁ'amework uf sustamab:hty at the s*‘;si:ems Ievel m winch the study results, at a '

.populatmn Ievel may be wewed

_' Specaes compnsltmn and species dwerslty mlntxonshlps have been used to infer system mblllt}' (Frank &
N McNaughton 1991), such that die greatsr tha mrmhcr uf speciea ina system and the greater ‘the connecmnae '
| between these specles, the more resilient that system will be to disturhance a':mm 1984, Walker 1988). Both,__, |
Shacideton (1993) aud H.lggms (1992) nelad that in an area ‘i the Eastern Tmnsvaal in- whch ﬁxelwood |
' hawestmg (mcludmg harvestmg of l:vewood) and gra.ung has been occumng for several decadas", t];e..
harveszed s:tes show a marked reduction i in number oi‘  species ot‘ woody planta recorded in companson to. -
adj&oent unhar\rested arcas, Following the above relationships between specms dl\fe_rs_:t_}' and syst_an_l re_sﬂlgnca,
it follows that this matked redustion in species may result in & decrease in the resilience of the system to |
" disturbance, This decrease in resilisser uad the continustion of dis_mrbmge pressutes (through barvesting,
gmﬁng and natural dismrbaﬁces) '.may be delnmantal to-the long term survival of the system. Suémiuabl'a use
of the system roust: tllus aim at use of aspacts of tha syrstcm, but with the mamten:moe of those portlons of the
_ populatlous of unpacted species necessary for the survival of each species and thus the maintenance of Speclas_ )

- diversity, Thp'term sustamxbllity- a5 tlsed in this smdy is that_ described sbove.

In nrder to arrive at 8 daclsmn on whether the resource area under mveshgahon in thls study will provlda '
adequate sustamable harvests it is necessary to compnre avaﬂabie resources and pre.sant harvesnng rates in'a
_meamngﬁxl way, This was attempted bj' the creation of 2 slmulatmn of the unpacts of harvestmg on: tlm rasoume

 base over hm_e, sand v:ew_mg the survival potential of the ha;vested spec:es_ at recorded harvestmg rates; .



The am of this repart were 'thus 0 provlde a framewnrk for use in. est:matmg, with the desmhed oenﬁdeuce, : o

- the rmpact of preeent har\Pesung rates on the populatuon cemposmon aud bmmass of the group of (a) preferred B
| aud (b) eeenndnry hmested Specnes m the resouroe nrear And eecond}y, to 1dennfy possﬂsle factors lumtmg =

: harvestin the resource nma.

STUDY AREA

o '_maudymwasasdesmbedmmnusmpn. |

-Dmta nn tntai ava:lable resouroes, total avnilable harvestable resources and preeent rates of harvestmg were
N denwed fmm Manuscnpt 1 These detn Wers nsed as mpmtvauebles for the mudelling of hmlding and melwwcl _

. raeources under vn:rymg hanreshng reglmes Slmnlatmns 1an over 100 years This tune Span. aliawed the lpgg- :

. term effects of harvesti. g to be viewed. Nute, homver, that the probablhty of management phﬂnsophiee and S

harvest rateg remalniing constant fer ﬂns length of time is low Graplnca.l represanlatton of size o]ass nompos:hon ;

thus mcluded estlmates for ﬁﬁy years for compmsun The model Wwas iR for thtee seenarms‘ (a) hawestmg o

g _ of the ﬁve preferred species identtﬁed in Mnnuscnpt 1 ) hnrvestmg of the preferred specres plus 2 group of -
.secondary preferred specles (see Manuscnpt 1), and {c) harvestmg of each of the prefmed Bpectes separately .

- at rates presented in Manuscnpt 1.

._'_.Model format. . _
| _ .The model format was that ofz stage—stmctured mude] m a spreadeheet format usmg Quattro Pro, Vers:on 4.0.

_A stage-struntured madel was chosen as se!actmn uf stems for ha.vestmg for hm]dmg or fencing poles is

dependant on size and not neoessanly on age See Appendtx A. for fommlae and basm spreadsheet eonstrtctlon L

" of the modeh _
‘ Assmnptmns

Seveml assmnphons medemformulahng the model: -+ , T



g ...::'however,we:eefdlffexentvalue ferharvestandwmemodeﬂedassuch

1. Thie model assumsd no spatial diversity in resouroes or harvesting. - 2> -
2. The model assnmed harvest was of numhers of stems from & stand of avadable stems ef pnefm-ed and
- secondary species Tt did riot smulate & mulh-spemes complex The use of the tenn popuiation in this inodel

_1hus refers to the total numbcr cf stems hemg simulated i in tha resouree area, uuless otherw:se spemﬁed. _
. 3. In hmrestmg ef more than one specles, the model assumed no rankmg of Spemee prei’erenee and aiso .
 assumed all stems fo be of qual Value for harveshng if {hey fe ins prefemd sizo class. D;ffereut stz clams,

_\..4 Harvest of an. mdmdual tree wis assumed 10 be. lhe effectwe remnval of that tree from the populat:on to

yleld one pole of 1hat size class; Each stem. ef a mulh-slemmed mdw;dual was modelled as g mngle stem wnh _
"_s

o 1o d!fference in tha gmwth n{;es of these mdlvndua]s aid lrue smgle-stemmed mdmduals After removal ol’ a .

stem, theré was presnmed toben gap whlchwas ﬁlIed hy 2 eopp:ee ar seedlmg in the next year, On]y a smgle
seedlmg or coppxoe wias assumacl fo grow tn matunty ta the p!ace- of a harvesbed stem and gmwth rates of .

. ‘voppice and seedlmgs of com;aarable size Wexe nssumed to be equal oo
5. The model assumed o density dependant feedback factors such as compensatory re-growth,

6. The mndel assumed that alltrees in the acceptabl" size classes were of the nght" structnre, ie have stra:ght
trunks, and would he aeceptable for poles For the smiost preferred SPGOIBS tlns was probebly an acceptable

' assumptlon, sxnce the structure of trees of thess specles in the- resonroe area were strmght, smgle-stemmed

- plants. For the seoandary spec:es, hcwever, this assumptlon i less hkely to held 'I‘here would thus be some
- propomon of the aeceptab!e size classes not suitable for hanresimg ag poles. Thns pmpomon was unknown

| .Inpl.lt parameters |

_1'.. Initial poptilation estunates |

 The initial estimatss of numbers of individuals in the population wers takes to be the sum of the total mumber



v

) .. of mdwrdua.ls in eaeh size clnss of - (a) the prefened specxes, ('b) the preferred and secondary sperw ﬁnd (e)

each of tha pﬂeferred species (Obtamed from Manuscnpt 1' Tesouics. quanuﬁcabon) o

| 'I'he pt:’erred specles for harve&tmg in the study area wers; ,S&Jiramxdg’s qﬂ'lama. Tem:bmlm scricea, Amcm. _' '
burke: Biclea natalensis aud Combrerwn moue The secondary specles were: Albizia ad:antktﬁlm, Pteleapsw )
'myrt faha, Galpmaa tranxmahca, Sapmm m.'sgemmum, Sida-axy!an menne, Anﬂde.rma venmum, Ar:ac:‘a |
: mlonm, and ﬂalbergia obovata (Manuscnpt n. | |

>3 Recruitment -

_;_i.

| Gaps in fores cauopies nffect - of seeds hgd the growth rates and: survwal of plants in them

- (Angspurger 1984, Welden et an ' qﬂﬂ K
* and C. imolle) are known torequm: e : westnbhshed (Lamb & Ntima 1971 Augspurger
. 11984 Kweslga & Grace 1986 Carr 1%, et ﬁfeaton (1988) reported that T .serwea on]y '

' establmhed in opeu sites and never under other mdwldunln rthe same specles or otber specles trees in serm-and
swm' . _ L o .
Recruitment into the population was. ealcuiated foﬂMg the 'abo'\}e observations such that lhe rerhovai of an
indmdual through death or harvesting created A gap which was fillad by a smgle seedhng to ieplace that
individual. The pOESIbﬂlt)' of more ‘them ofe seed genmnahng in tlus gap and competition and self-thinning
occurring were aot considered, Note that self-thmmng, referred toasa general pmunple (Harper 1977:1, White
1980), has ret'.ent!y coms lmder cnhclsm (Weller 198‘? Osawa & Suglta 1989, Lonsdnle 1990, Weller 1990
- Kohyama 1992). The present dens:ty of treec was thus assumed lo be a "saturation” densxty Wthh could not
be exceeded

3. Size classés | |
 Modelling of availsble ros.ircés took the form of a stage-structured model with resriitauent of individnals from
~ one stage to the next dependint oa their growth rate (in circumference mmement per year), Individuals of o

- preforred and secondary species were divided into sizs classes of Sﬂmm increment in 'circumfe'renee and the

“ﬂf members of the Combremoeae (T .rericea.. S



o number in each class was summed Thesa olasses ware then grouped mordhg to general mmphologlcal' |
_ | _ch“acter for the assignment of reom:tman* grow(h or mortality- values The gmupmgs wem seedungs (0-50. _'
- ppm, circumfarenca, mw class 1), saplmgs (60 - ZDOmm, classes 2-4), mature harvestable trees (210 500 mm, |

classes 5—12). aind mature trees too large to be lnarVested (> 610 mm. size c]ass 13)

4. Growth rates _ o _
Recruitment of stems from one size olass to the next depepds on their growth rates. Publ:shed data on the
growth rates of mdigenuus trees are’ sparse aud publmations nvmlal:-le report thst growth in terms of annual

diasheter inorement is very variable (Bmwprecher & Betbel 1950, Vau Daalen, VOgal, Malan & Fals 1991) "

Data on grmvth mes are absent for the resource Aarea, Bsumates of growth rate were thus mada using avanlable o

data for Hlankulu Fomst Raserve (HFR), northern Zululand and Nylm-lay Naturs Reserve (NNR), northem )

Transvaal. The average aunua) growth rate calculated from tree-rmg data and used in miodelling of the HER

harvest resources is an increase in diameter of 3.35 mm.yr? (Muir 1990). This arca, However, _mosives--an-
annual rainfell of approximately 800 mm. yr" m comparison to the 750 mm.yr" in the fasdnme area. Publishéﬂ
growth raes of savansa species in NNR receiving approximately 600 ms.ye! vary betwesn 0,4 and 4.1 ram.yr
(, with an mg'e of 2.5 mm.yr' (m;erfmd & Kelly 19?3)' The estimats of annual growth rats sed in this
modet was a .0 mpayr increass in diameter, or an increase in c:rcumference of 9.4 mm. yrl. A mature trea

‘thus l:ook 5 years to pass thmugh 2 50 tm sizs class in tlus model

ﬁem_is evidance for differeﬁﬁal gfow.tﬁ rares between seedlings and Saplings_ and Mm trees (Moll & Woods .
1371, Childes & Walker 1987". Mui'r 1990, Swaine er al 1990) Trees mové through the.smalier classes
_ relahvely qu:ckly and "accumulata“ in the more mature classes. ‘The e.st:mated growth rate of seedlmgs (m
dmmatar mcrement) in. HFR was 5 0 mm.yr . The growth rate of seedlings and saplmgs is expected to ha_
* slightly Iess for the resonrce area and was thivis estimated at 4.0 mm.yr, an mcrease in cunumfemnce of 12 5
mm, yr' An eshmnte of four ye.ars was thus used for seedlings and saphngs to pass through a size class Nobe
| that thera exlsts a famhty in tha model for chang:ng growth rates in the event that mora rehable daix become

N ava:lable.



Ce | | »
| _: Sﬁnce estimates of growth ratea wete unreliahle & sensmvity analysis was i to mvastigata the at‘ﬁaets of u-smg o
"lngh“ and “low" growth ratas published for HFR and NNR for tha resource area.

: fjl ;
5. Hmeshng

Not alf size classas were equally “‘55""’ {‘hle for harvest (Mﬂnuscript. 1) Graplucal representatmn of the member

. of mdwidualu&arvested in aanh é tihe aceaptable size class, for euch Specxas, in each landsmpe unit (trom '

lm'vest tlala} showad m.xghly bell-shaped outves vnlh the peak of the curve over the size classes of 360 400. o

nim and 410 450 mm nircumference Total harvest es&mmtas used in the model were thus d:atnbnted am0ngst i

- harvestabla siz.'a olasies following a hell-shap&d urve. . - o
Uppst a:ad lmxer‘hmits of harvest rates usad i the smulatmus were sat as present hawest rates Manusanpt _

| I‘) from the communal and resource afen respecuvely. Tliese rates were 2.5 trees. ha‘ y“ (an esumaw of 3926

"trees y" if axtmpolated for tha. msoume am) for the' communal area and 228 h'ees y! for the resourca ares, '_ _

. Mots, however, that this eatdmte of 228 trees. y* was for the poxtmn of the resource area closeto the mmmtmal o

area aud presam!y show_ing_ harvest impact (641 of the total 1570 ha). Ttus fignee was axtrapolgted for the entire.
.. resource area, (aésuming that ﬁ@ast fmﬁ: the msonrce arsa will be s the same r#te as harvest from the srea

under current ufilisation) giving i rosult of 808 trees, ", as a low estimate of harvesting. _

Tha above harvest mmulatlohﬂ assumad equal harvesting of each species, This is knowa. fo be moorrect. '
(Manuscript 1, harvest bundlaa) The present harvest was thus divided amongst the preferred species acoordmg
to the percentages they comprised and tha model run using :mtlal population est;matas of eauh of the preferred -

speclas. The mndel was un for tha praferred sPecues to uwest:gate effects of present harvest on that specnas

RESULTS

Figure 1 shows the model output of 4 100 year slmulation for the pmfan'ed spacies with no hanesﬁng F:g
ln. and b, ahow a decraase in both blomass and numbe:s of trees in the resource afen. This is aus to the
difference hetwean model recrilltment rates (estimated flﬂlomng the gap recnlitment ooncept] and maasm‘emant :

of the actual number of saadlings evident in the ﬁaId study (wham germinatio:l of » seed may not rlepend on_-_

(.’1.



| e s
| the death of an mdw:duel) The difference is 1,59 tonnes per heetare in eomparison to the total biormass of 12\’ 4

. tonnes per hecime ’I'his dtfferenee in model and sotaal seedling numbers is also visible in the number of treey

_in the SiZB clags of 0- -50 mm e;reumferenee in Flg 1 Tl:e model results wero. similar for preferred b

seoondz-‘ry speo:ee

 The annval mte of productlon of deadwood necessary to mamtaln the present harvest for feelwoed is 0.5 % of -

g total b:omass. Note tlmt this. is if all deadwood produced is of harvestable size,

A eensntivrty enalysls was run on the model 0 inveehgate thie eﬂ-‘ecte of low and Iugh eetimates for eenhzef the -

| reermtnmt, growth and mortality values of the pepulaﬁon Variation ofa singlé va:ieble at & time showed that .

. only ohanges of the recruifment and growth rates of seedlmgs and saplmgs :md the death rate of seedlmgs variecl
' the model eutput of bmmess by > 0.1 tonne pet hectare, in comparnson to the 10.8 fonnes per hectare of
har\'establa speeies available in the resourcs area. 'I'he medel was then run to smulate a "worst cuse Acenatio"
| - uemg those eetlmates for growth end morahty rafes which resulted n ﬁ decline in total bmmass when slmulated
mdependantly a3 deecnbed above (Table 1 "Lew estimates"). 'I‘hm raslllted ina biemaee decxeeee of 9000 |

: tonnesmtheresource area of 5. 7 tonnes.ha‘

Simulations ef harvestmg wers fun at two harvest levels; (a) the present lovel observed in the resource area,
and (b) preeent harvest level obeerVed in the eonnnunal ared. Noto that the total number of trees in the resores
aren remains eonstant atall iterations dus fo the replacement of an mdmdual dymg through harveetmg or naturgl

causes by n seedlmg in the next season,’

. Scenmo () Preforred speciess. _
.When ‘harvesting was 808 trees per year the total biomass was reduced by 0.3 tonnes per hectare and the -
' numbere of trees in the sme classes of larger than 400 mm showed a declme, whﬂe the numbers of treas in the
_ seedling ancl eaplin_g _elaesee shewec_l an increass (Fig 2a.). When the “low" estmted values for growth and _
" mortality wero used at this harvest rate there was & 6.3 tounes per hectars decrease in total bi_emess and

L similar decreaso in the numbery of__trees in ﬂie_ harvested size classes (Fig. Zb.j.



When harvestlng was inereased to the leVel recordecl for the communal area (with Jow estimates - of vanabiee" "
| used) a deerease in ‘total bremess of 3 5 tonnes per hectare resulted 'I'he pepulauon structure at thls harvesting "'_
level was rrterlttedly chnnged with no trees occurnng in: the size classes of > 500 mm cireUmferenoe, and the |

' number of seedlmgs mcreasing (Fag 3b.). At medmm est:mated values for growth aud mortshty a 3.2 tonne _

. per heetare deereese eeeurred in totel blomass and 8 decreese in the number of mdmduals in ﬂ:e harvestable .

o size clusses oecurred (wtth cormspondmg merease in the uumber of seedlmgs and saplmgs, Frgr 3a. )

Scenauo (b) Preferred e secoadary spemesz ' _
_. A hnrrest of 808 trees using "lew est:mntes of *values resulted in a {. 3 t, ha' deerease in total bromsss and 8
'deerease in tbe harvested size olssses A harvest of 808 trees using medmm eshmates resulter.l in a 1 2 tonne -

per heetare declme in total biomass and little observed unpeet on. populatron structnre. o

. 'When harvest s et:Iusl to"those observed in the comeunal ares and "low" values"were uged there- was o 4, 5 '

_ tonne per hectare deelu:a in total blorrtsss. At tlns harvest rats trrses of larger than 550 mm circumference -

drsappeared fmm the popu;..uon aml the number of seedltngs and saplmgs mereased markedly At this hsrvest:

. rate and medtum values the deehne in total hromass was 1.9 tonnes per heetam. There was a0 obServed decline |

in the numbers of md:wduals in the harve_sted size classes and an increase in seedlmgs and saplmgs.

The simulations thus- showed an xmpunt on total biomass at low ot high harvest leveis, when either preferred .

or proferrsd + secondary species were harvested The. dtseppearanee of harvested size classes fmm the. .
. pepulanon octurred only when lugh tevels of harvestmg and low rsttmates of growth and lugh estrmstes of -
mortality were nsed Accordmg o the model. the present hiirvest rate of 808 trees pér year appears to be
| sustamabie when preferred + seeondary species are harvested I e
Scenario (c) Simulation of each of the proforred spesies i isolition:
- At the prest harvest mte of 808 trees per year and reeorded proport.ans for each sPecles, the fol!owmg-
| barvests were sitmulated: 186 sters of .S‘plrasrachys africana, 170 stems of Temunalia sericea, 105 stens of

* Acacia burkel, 89 stems ef--EneIes na:ale_nsr.r,_ and 40 stems of Cembremm molle. Mere.the_' 't_r'iediurs"_ .



B were used the: ﬁee*»ﬁnh i hfomasa;was 01~ 04 mnnes fuf the SW“NM Aﬂ “P‘Wi"s W “”ﬂng dwm- o

in thu numbers afméivadualsin the harvestable size ﬁla“sses -and inoreases in tha numbers of mdtviduaism 'ﬂie - _

]

o - S o | 2
"-assm ofgmm nd mmmy mteswamused thmm decfine mbiamass was, 0.2 - rys tannes for the.

B _' . resouroe- araaand littla ad ne nnpnot wag abserved o1 Pﬂpulaﬁon sfruemm %ara "lcw eshmates of variaiitas e

| "mmaturesw&clm Nespeaies showed the deolmeto zzmiuthanumbars ofmdividuarsinan}' sizeolass

s _ at present harvesr ratesr thu harvest -Tates: @courring in ﬁ:e eomnnmal a:raa. were used in siniulatians‘ L
. ;Csmbmmmmalieshtrwaéabfomm dwmeof 55 % butmdtsappearameofmeclasses Tme‘nalfa.s‘eﬂcea,',..

- Amc!a‘buﬂ’zet mtdﬁ‘ltala&; nam!emtsﬁﬁshawed thadiSﬂPPearanee ofws:mclasses of> 400 mm uiraumfer&noe L

. deolina in the numms of mdividua!sm the harvashed size class, -

LI

| L'inlltations of the mudel,

o Reguemuun of harvested Spwies is a ma]n; ﬁaator dfiving ti:a mcdel 'I'he usa of gap raplacemant uoncept o

calnulate regeneration in the model ‘may be enﬁalzed. since ahe assumpﬁan that 2 gap created by ihe hawest ' L
' -Of a t:ee is ﬁlle& hy a recmit of 8 harvestalile specles the next spason may not hold This aﬁsuizlgta n takes nn. o

o account of éompaﬁtfon for gaps by fess prefen:ed specles or pnlses m recmitment dus to envu’omnental faotors '_

The oocurreuee of pulseslﬁ reomitment of plmts has bem tacutded {Harper 1977b Clarlt 1992) and mas ‘fs _.

‘an mﬂuenm on pupulatwn stmctura wlth uueven dlstn‘hutions of mdwuiunls nxovmg thrcugh ths classes over |

o t:me, This wﬂl inﬂuencu the number of mdmdualsm ‘the harvestable sms classes

The gap. recruitment noncept afso assumes that the seed bank is not a lmntmg fnctor m mcrmtment This

assumptlon may “hold nt lugh dansitles of mntura trees, but may beoome less probable whem demity of mature' '

trees reaohes & low lavel and seed produntaon is relatlvely iesa. Pamstenca of seeds i in the seed bank my résu‘t

ina Iag befora ﬂ:ss hnnht:on I:ecumas vns:bls, the lng bemg dependant on the pers:steuae of the seeﬂs (Baskin: :

& Bagkm 1989).

S .

C nndkax btams&ﬂeweasa of 5 75 %- Spmmw qﬁimmx shomd 2 blomass decrease af&t‘! % and a largﬁ - a



O

esnmntesofgmwthund martalﬂymteswreused thahotmldeelinain hiomnsswss&z ﬂﬁtannesfarthe
resouree. area and litﬂe ie 16 1mpact wag observed o papulation smmmra, Where "low“ estlmates af vanab]es -
‘were used the deeline ln biaﬂmss was 0.1 -0, 4 tnnnes f@r the study am.. All speeies showed var)dng daclmes |

in the numbem of indiwdunls in the harveszable size classus and mereasas in the n\smhers of indi\nduals in the E |

xmmamre size olasses. Nn spe.cies shuwad tha dec!ine o zem%n tha nunqbars nf lndividuais in an}' size cIaSs o

: at presaut hmest mtas. When hafrvast rates oocurﬁng in the cemmunal area were used in s:mulations

l\r

Vi

deolme. ir ehu numbers of mdlviﬂuals In tha harvestad size clnss :

Combmmm melie showed a blomass deerease uf 55 % hut no dlsappeamnoe ol’ sma c}asses, Thmrinaha sericea, . . _

Acac:a burkae and Eus!ea namlemfs all showad the- dxsappearmce of size classes of > 400 it cuuumferenca_ (RS

and & binmass dedreasé mf > 75 %. pira.rrae}m cyWeana showed f bionmss decrease nfﬁﬂ % und a larga'_'

'b'lchss'mN -

: L:m:tatmns of lhe model.

Regenerazion of harvested sPeems isa ma;or fator drwing the. mcde! The use of gap raplaceriiant conoept to

calculate regenerahnu in the‘fmodal may bﬁ cnhnizeﬂ, smce the nssnmptlon that 4 gap ‘created by the harvest o

uf & tres is filled bya recruit uf a harvestable speeras the naxt sedson may uot hold. Tlus assumptiun takes no "

aooount of compeuhon far gaps hy less pmﬁm‘ed spec:as or pulﬂ‘es in reorzitment dua to env&onmentai factom. -
The occurrenne of pulses in recrmtment of plants has been reuorded (Harper 1977%, Caark 19\92) and may have
an mﬂuenoe on. populatmn stnmture w:ih nheven dlstributions nf mdmduals moving through ihe classes aver i

tuna. Thiis w:ll mﬂueme tha number of mdwiduals in the harvastable 5:;» classes.

Thu gap re:cruitnmnt conuépt also assumes that !ha seed bank is not a l:mmng factor in recru:tment. Thls. _

- nssumptum mzy hold at tugh dens:ties of mature traes, but may become less probable where density of manre i

G
 trees reauhes a low level end seed producuon is relauvely less. Perslstenoe of seeds in the seed bank may result'-._.

ina lag before thls lmntaunn becomes vnsable, the lag hemg dapendant on the pemstence of the seeds (ankm
& Baskin 1939) | R |



This gap recruitment conc¢pt may be particulaﬂy prcblamahcal for A burkei 'I'hls specles was never observed '

to oopp:ce aﬂer ‘harvest in- the study ‘ared {all other prefened Species were. observed to coppwe) The

conmhution of coppmng to the regeneratmn of this specles may thus be eonsndered to ba 810, T‘u@ numhar oft.

: seedlings obsarved in the present papulatmn of thxs spemes ls very low (< 10 seedhngs.ha‘ in commmou with .
| _ the other prefemsd speaies for wluch values of 30 - 255 seedlmgs.ha:' wese recordad] o all land:‘-capa umts
. .excapt 'I‘humve}d (Mantiscnpt 1). The mean recruitment rates us;ng 82p regmeratmn for A bun&ex ‘were 7 N

: seadhngs.ha‘ (witha ranga of 5 12 seedlmgs.ha") K ‘med :ecnntment foM bunke; was- only wuhm tlus - .

.range for Thomveld and posslbly Sand forest. Regenarauon for thls spwes may thus be & lmutmg fuctoy to

. harvest and reqmres furthar 1nveshgauon. I_n' fy'i'icana an& V¥ ser:csa nuly one !andscape umt (Sand' o -

fareat and Fomt clumps taspectivel}f) was obser\ral in w[uch prﬂsent recrmtment wai less than model_

B recruxtment ForE nazalenm and C. maHe recordad renru:tmantms cens:stenﬂy htghar thm modal recruxtmant |

' foralilandseapeumts

Growth and death rates of seedlings and sapling ~portant variables in the model, showing the most impact

on the model output in the sensitivity aﬁéiysis, and wcr'e' estimated with low confidence. Moro investigation nf :

. ) grmmh and death rates 15 thus \rltal for eonﬂdence in t‘na madel output to be .ncrea.sed. Fot” greater conf‘ dence.

iobe placed on growth rala estlmates more direct measurements need to he marle This can bs done by: (1) the

-use of growth nngs in calculahng age and thus growth rats 'Ihese are considered unrehable (Lmy 1977} but
o may be used with suitable care in interpretation or. (2) long term mnmtonng of permanent re’nmsuremeut- '
' quadmts. This matbod is moré rel:able (Mu:r 1990) and should be’ hnplemeuted if a long-term study. of

. Tesources is undartaken

. Interpretatmn of model autput' Dmdwuud

Estunates of deadwood production for eompanson with the model“outpui are absent from cu:renﬂiteramm The o

mmual pnoductmn of dead and Jivewood of Northern Transvaal savannﬁs hias been estimnated as 4 to 5 % oftotal

_bmms (Rutherford 1978). Pmduenon o_f deadwond__ is, however,. unknown, 'Follo\mng the a&_;p\re data,

production of deadwood as x praputite of fotal production will need to be 0.125 to 0.1 for present wood

harvest' tobe sustaiﬁed. It is'lbbssible thst the dead\mod p'mduclion izin excess of this proportion, If, however, '



S . _ . _ _ . 54
demand for deadwood inoreases sigmﬁonnﬂy !he unnuakdeadwood productlon of 0.5 % of to(eal biotnass will

_ __not bo suffiorent to mamloin hnrvest Ifthe atmna! production of harveetabie deadwood 14(1101; more that 0 5 %

T

- of total biomae.s then altemahve souroes of fusl wﬂl have to be usod L

S

: 1 -Interpretahon of model output. Lmuwood. o

: The immed:ate eﬁ'eote of hnrvestmg may not be the drsappeamnoe of specles observed hy Shackletoo {1993) .

" and Hrggms (1992), but the dxsappeeraooe of a numher of size oleeses from the mpulﬂflons Ome'tw“lar E"11'0‘5”53- ) ' _. -

: 'Iu this oase the Speoies may be malntomedm the populauon if the fraonon to be removed, the harveetable yteld _
) is not reqmred for the mamtenmce of oommumty oomposrhou and. shuotnre (Geldenhuys 1980, Mmr 1990) '

' 'I’hns may be rmportant im tho study a:eo, smoe the produotmn of seode by. saplmgs (trees of < 200 mm

cuaumferenoe) is posSrbly very Tow (Emi ht &, Watm 1991) and size classes lmpaoted by hawestmg are the .

o mature tmes of 200 to 500 b olroumferenoe A long as mature mdmduais of thrs size or larger survwe in

- the population and produoe seeds the gaps created by the removal of trees w1thm the harvesbed sme olesses wﬂi
potennallybe ﬁlled by eeedlmgs I, howoyer, all available trees in the harvestable size classes are removed Eien :

. the number of trees entering the size classos too largo to be harvosl:od will be zero. Aﬂer time the trees within

the size olassus too large to be harvasted wﬂl grow old, may produce loWer eeed yields (Baright & Watson. . -

1991) and wﬂl dio. removmg the source of new recrilits into the populutron.

‘I‘hrs scenario may, hmvever, ha\?e a low probab:hty of oooumng sitice thers is probably ahquer of mdmduals

in the hervestable size olnsues that are of an unsmtable stmcture for hmldmg or fencmg poles (re not. stwght)- '

' but will still produce eeed In tlns case the populat:on structure {number of rndwrduals in each size. claBs) may

| become skewed wrth large numbers of individuals in the smail size classes and few mdwrduals in the larger
srze classes, resulting in a."young” populatron Thls may not be deh'xmenta] to the perslstenoe of the specles
“in that area. This scenario has a greater probability of ocoum.ng for the less profotred specres sinca thers appeor
tober larger propomon of mdw:duals of unsu:table structurs m tho harvestablu size claesee of theee species

. thau of the preferrecl speoies. -Tlus buffer Would thus be greater for the less preferred apeclem Jln the cass of

~ the preferred speores, where the unhnrveslable huffer tiay be very small, two factors nmy beoome 1mportant

_ (a) that of d:spereal and. spsual oattemmg (see Busmg 1991), a.nd (h} that of competlhon
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| Cmmemmg d:spersai and spntial patteming, there nay ba areas m whmh, by chance, a!l of the mdmduals in
3 the harvestable siza alasses are of a sultabla smnctu:e and lshus may be harvesied In this case the survival ef ; |
o the speews in thatarea wiil depend on ihe duSPﬁrsal dmtanres of the spemes i the chspersa:l cl:stansas are smaﬂ _-

.the species wiﬂ have & greater pmbabll:ty of hecommg extmot in patches of ilss fortner nmge If these patt'hee '

_ of extmctian increase. in siz and Join due to the hm:tatlons if dnspersal and lack af recrmtment of unsurtabie R

_ struemre treps the speciea wlll have a greatar probahihty of becummg extmct in the entu'e areas Spatlal

he&eraganeity my also sl:mug!y fffect the assumphon of gap regenemt;on used in the model

o

'Ihe sewnd faet@r, that of wmpetltion, may became importmt if the seedlings or saphngs ﬂf tha praferred e

species have & h:gh prdbabihty ofhemg outeompeted by non-hmssted specics. Gaps areated by e removal "
.of troes of ﬁ:e prebﬁed specles may be. colomsed hy non-hawasted Spec:es, with the :esult that the number of
reomits of tlm praferred spemes may l;lechna below the level necassary for sumval of the species (whe*ﬂ, again, '
-dlspersal may play 2 part) n tlus way the. spemes may declma and I:ecoma extumt m the area, Factors such '.

28 mmpet!tlon and dlspersal were not aocnunted for in the model ;md their effects are. unknown

B _ 'Spaﬂal"pauéiﬁing of harvesting ‘may be an fmportant factor in species pesist ence in the resourcs aren -
harvesting oours i a band fo'f mcteaslng width at the soufherﬁ border of the resource area Whén harvesﬁng .

is mhensa, alt avmlable trees of the harvestabla spac:es and size cla.-m are potantmlly removed in tlns area, In '

- tha absunce of sufﬁment, smtably dnspersed tres of sizes too Iarge by hc harvestad there may be insufﬁc:ent

' necrmtment to sustam the populat:on in this area. Little mgeueratmn- may occur and harvesters wﬂl be furoed o

to travel further mto the re.source area tn obtam suitabla poles In this way the band of little or no mcm:tment

of harvestable species may be w:daned untll it unpaats the entire resolirce area,

L Prsforenua slnﬂs are ktmwn to occur 8s <peciss become scarce in an area (Manusmpt 1 aspects of present )
ut:hsatmn) The effect of these shifts and whem they otcur is not known and may bs an 1mportant factor in -

| survwnl of heav:ly uhhsad spec:es.



Compansons with pubhshed lmrvest mm R : . :
o _Note that the eomperlson of present harvest ratas thh pubhﬂhﬁd lteratute tmust be v:ewed mth ot sspec.t In - |
- mind~ bath studles used far companson ‘refer to Imvest of wood for ﬁlrmture bmidmg and such uses. Thn sms .

' 3accepted are much larger, witha smaller range, than in the present study. Hatvestmg in these studlas is thus_' o B

. more selechve in size classes accepwd hawest quotas wﬂl thus be relatnroly less in oompanson with the

. present .stu_tiy. R
Ina simulaﬁoﬁ of hariéést'-i:i I—Ihtﬁmlﬁ 'Fare'sit' reserve in northem"zhiulsnd,' Muir (1990) mccifdéd harvest -
: lmpa.cts in totat number of stems for each forest type and did not dlfferentmte betwaan spec:es Muir stated that_ | . |
10 spemes carried %0 % of weilisation presstre, 'I'hese values were convemd to hamex in. sms per hectara_ '
' usmg Mmr s eshmates of area oovered by each forest type for oompmson with the prese,nt study Results are

preseuted in Tnble 2,

‘The present harvest rates of tl_:e-ﬁve'p:efen'etl mm in iha_ resolirce Area are 22_8 stems j:ef year, that 61
: 'steiﬁ.S ha"-.y;‘.' 'l‘hlshanresl mfe 15 Ve'ry'high whes 6otﬁparéd to harVeSt ratwteoordedby Muir -'(1990),
parhcularly eons:denng the low basal areas rewrded for ﬁus study and tha fact that Muir's harvest estimate is

for 10 species and tlus study est:mate i8 fqr 5 species,

In a si:udy on the utilisation of 'indi\ridual'species in the Ttanskei-.' Caﬁe -and McKehzie (1989]:) suggest a-
B _ utilisation rate of 1 stemAS bat.y! for Podacarpus henkem, a common Transke: foresl: spec:es witha d:ameter

. increment of 3.35 min, y' and a basal area, per hectare of 121 w2 ha' These researchers suggast a utllisatmn
rate of { stem. 107 ha ‘.y' for the slawar growing (dlameter increment of 1,63 mm.y", basal srea pet heelnre. :
' of 3.2 mP.ha') Ocotea bullata (Cawe & McKenz:e 19893, b). Note lhnt the size classes hsr\rested in hoth of

 the pmvmus studies are within the range of size elasses harvasted in the present study

: From harvest data (Manuscnpt 1}, the present rate of harvestmg nfeach of the preferrad species in the resource"
area was calculated and is presented in Table 3. 'Ihese harvest mates are hlgh in companson to the ratw

propcsecl for Transkel forests pnmcnlarly cunsidenng the basal areas and growth rates of tbeso species in



fndw:dnalsm the hmasfﬁﬁfe sips alasses» Nots,: hawevsf e ﬁﬂﬁwﬁaﬁ i:ruging ihis ghp wg&nﬁaﬁﬁn i:ahw@t o

Eiod; burlmg mpmﬁ@nﬂya}wm e

b 'cmmusmms

o 1* F;gm‘tham@d&remﬂw%appwsihmpmnthmvaﬁfhfes afaoﬁwesparymr, atlherams -;twhwh each .

- of ;ha pmfemd spemes are presently bemg hawested, are sus&mable tn the resam:oe area. o

: % There ana. however, two cauuonary notes whioh must be ODIISldel'Bd when viawmg thesa muim' @ Pfeﬁeﬂt | -

: _' eshmates of recruihneut rates- and growth imd mortahtwr rates of immature mdmduals wm made with luw L

N _oouﬁdenee, a_nif ) harvest ratee in. the resource a:ea are ﬁkely o increase as more people colomse the ares

v

anﬂresoumesbmmalhniungmthacommuwarea K L .:._: '

3. The harvest ra@é:qquiﬁng"in the communal arez, when simulater for the resource area, is ngt sustaipsble,

L

- _eompaﬁ%ﬁﬁ tm’sha“s&mi?‘ tﬁ”&'l‘mﬁsm spemee Nmta that tiie disappesrame of size slasses agd not Oﬁauw Whﬂl y -
L these spwiexwewﬁnndenedmﬂmduﬂlywanmw}, ﬁlﬂmgh i‘ll speeies shnweﬂ S dee;ihe in tr:a numbef‘@f. o
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* Appendix & Formulse and spreadsliest construction of model. Figures in bod could be altered.

IN!‘UT DATA

(oennmetres ctrcumfermce mcrement per yem-)

-~ _ __;“_.’_Mﬁﬂﬂllty seefﬁmgS'

_ Production _o?d_ead_ﬁ:ddd: -

HARVESTDATA o

“

- Mortlity: splings:
| Growih :rate' mature trees:
(eentimetres clrcumferenee mcremem per year)

L Mortalitymamre trees:

Gmwth:ate. saadlmgsandsaphngs - 12'5..3_

YR
."_'__o.osﬁ |
(_ T

05 B

Deadwood harvestad peryear. 164

Numbar of poles hmested peb year: Y

Slrnulat:on ashmatas. Resuurce areat . 808

" ALLOCATIQN OF HARVESI‘ '1'0 SIZE cmsms {Calcu!auon based on bell-shaped curve shown by data)

: Slm class
© 210-250 mm (class 5y

260300 mm (class 6).

. 310-350 mm (elass 7)

" 360400 mm (class 8)

410450 man (class 9)

460-500 mm (class 10)
' 510-550 mm (class 11)

" 560-600 mm (class 12).

Communal ared: 3926

Ca

humber of stems hswested

_(P_ol_a harvest per year *5) 1100

of individaals

E

om.y

* of individuals
of individuals <

% of biomass .

tonnes

. slems

(Pole h_arvest per year * Iu;_; 100

: (Poie harvest per year * 20) f 100

'{ole harvest per year * 15¥/ 100

{Pole _hawgst .per year * 20 / 100
{Pole harvest per year * 15) / 100 -
 (Pole harvest per yéar * 10) / 100

(Pole harvest per year * 5) / 100 -



- Seed]mgs (eiess 1)

"FORMULAE (lsated for 100 youry '\

71 .

o, e e

N= (Nl (N.*M» (NHGHR

- Saplmgs (cla:ssesz 4)
N (Nt (NI*M)} (NI"G)"I"(NZIGI
o j
- __Mature trees {elasses5 12)
_.N-(N: (N.*M)) {NJGH(N;;!G) (HJ
Maturatrees(class 13) ST ST

Ny 7 (N; (N: *deﬂth)) (Nufgfowlh) o+ ’szgmwth)

- Where.lethem.mbernfstemsmthatsmeclassatyee:t-'-1 N, 1s!hemumberofstemsmthats1zeclass

at year t, N,_ is the number of stems n the prewous size class at year t, M is the mm‘tahty of that size. class, -

“Gis the number of years taken io- move thmugh that size elass (caiculsted from. growth rate as G = 5 ! growth '_ '

: _1n sapling and matute size classes in year .

rate); H is the ]mrvest fur that size class calcalated from total harvest, R is the nnmber nf recnuts in year t

R

(calcuiated as number of mdwzduals in saplmg and mature size classes at year 1 minus number of mdmdua!s |

A e =

- A'n'estimate of total. Sior'n'ass wes calculated for each year as the sum of "to't.ai'bio'mesa in each size class, where o

bmmass for ea.ch size class was ealculated as hlomass of an mdmdu.al in that size class (see Mamlscnpt 1

Resource base quant:ﬁcatmn) mu]l:lplzed by the suimber of mdmduals in that : sme class

S

Productlon of deadwood per year was calculated as total b:omass mulhphed by Hp percentage of deadwund'

 produced per year. The ﬁiml bmmass of de&dwood necessary to sustain present ha&vest levels was taken tobe

' that perc-tage that reeulted in. > (} tonnes of deadwood remalmng after harVest in each year. :
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