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Topic- Natural VVegetation of Africa
(Paper- V)

Introduction- Africa is sometimes nicknamed the "Mother Continent” due to its being the
oldest inhabited continent on Earth. Humans and human ancestors have lived in Africa for
more than 5 million years. Africa, the second-largest continent, is bou by the
Mediterranean Sea, the Red Sea, the Indian Ocean, and the Atlantic Ocea
half almost equally by the Equator.

Africa has eight major physical regions: the Sahara, the Sa
the savanna, the Swahili Coast, the rain forest, the African Grea
Some of these regions cover large bands of the continent, suc » ara and Sahel, while
others are isolated areas, such as the Ethiopian Highlands at Lakes. Each of these
regions has unique animal and plant communities.

Natural vegetation types of Africa- &
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Mainly 09 major types of vegetation cover found here-
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Table -1: Africa: proportion of forest by ecological zones

Subregions Tropical Subtropical
Of Africa Forest area as proportion of ecological zone area Forest area as proportion of ecological zone
(percent) area (percent)
Rain | Moist | Dry | Shrub | Desert | Mountain | Humid | Dry | Steppe | Desert | Mountain
Forest
Central 65 44 74 23
Africa
East 6 15 32 5 9
Africa
North 497 20 23 7
Africa
Southern 34 28 42 7 15 16 7 3
Africa
West 47 35 74 1 6
Africa
Total 57 31 48 4 11 16 19 4
Africa

Source:- Data derived from an.overlay of FRA 2000 global maps of forest cover and
ecological zones (http://www-.fao.org/3/y1997e/y1997e12.jpq)

Brief account of all'vegetation types of Africa:-

1. AROPICALRAIN FOREST

This zone covers the central part of Africa on both sides of the equator as well as the
southeastern,coast. The climate is more or less tropical. Rainfall ranges from 1 000 mm to
more than 2 000'mm per year. If there is a dry season, it does not exceed three to four months
and always occurs in winter. Temperature is always high, generally more than 20°C, except
in the mountains.

The greater part of the zone was formerly covered with rain forests and swamp forests.
Today, little undisturbed rain forest remains and secondary grassland and various stages of
forest regrowth are extensive. Compared to the rain forests of South America and Asia,
African forests are relatively poor floristically.

The most extensive formation is the Guineo-Congolian lowland rain forest, concentrated in
the Congo Basin. It is a tall, dense forest, more than 30 m high with emergent up to 60 m and
several strata. Some species are deciduous but the forest as a whole is evergreen or semi-
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evergreen. The large trees include Entandrophragma spp., Guarea cedrata, Guarea
thompsonii, Lovoa trichilioides, Maranthes  glabra, Parkia  bicolor, Pericopsis
elata and Petersianthus macrocarpus. Small patches of moist evergreen and semi-evergreen
rain forest occur with a single dominant, usually Brachystegia laurentii, Cynometra
alexandri, Gilbertiodendron dewevrei, Julbernardia seretii or Michelsonia microphylla, all
Leguminosae.

The rain forest of Madagascar is 25 to 30 m tall, without large emergent trees but very rich in
species. It is evergreen and grows up to 800 to 1 000 m altitude. Some of the important
families represented in the upper canopy are Euphorbiaceae, Rubiaceae, Araliaceae,
Ebenaceae (Diospyros spp.), Sapindaceae, Burseraceae (Canarium spp.), Anacardiaceae,
Elaeocarpaceae (Echinocarpus spp.), Lauraceae, Guttiferae, Myrtaceae, Malpighiaceae and
the conspicuous giant monocot the traveller's palm (Ravenala madagascariensis).

The drier periphery of the zone has transitional forest types. In West Africa these evergreen
or semi-evergreen forests include Afzelia africana, Aningeria altissima, Aningeria robusta,
Chrysophyllum perpulchrum, Cola gigantea, Khaya grandifolia and Mansonia altissima.
Other important species are Triplochiton scleroxylon, Celtis mildbraediiyHaloptelea grandis,
Sterculia spp., Trilepisium madagascariense and Chlorophora excelsa.

Mangroves extend along the muddy, sheltered coasts of the Gulf of Guinea from Angola to
Senegal. They include Rhizophora racemosa, Rhizephora “harrisonii , Rhizophora mangle,
Avicennia africana, Avicennia nitida, Laguncularia racemesa and Acrostichum aureum.

2. TROPICAL MOIST DECIDUOUSEFOREST

This zone lies on the Great African/Plateau to the south of the Guineo-Congolian Basin,
mostly at an altitude of 900 to 1 000 m but in some places up to 1 500 m, as well as along the
south-eastern coast of Africa and iin the central\part of Madagascar. The dry season is always
pronounced, lasting up to sixsmoenths. Fhere Is a single rainy season, in summer, but there is
pronounced regional variation._ Annual rainfall for the zone varies between 800 and 1 500
mm, but can reach 2 000 mmlocally.

Dry evergreen forest.is widely distributed on Kalahari sands, featuring species of Marquesia,
Berliniaand Laurea. Semi-evergreen forest of the Guineo-Congolian type is mainly confined
to Angola. On_the eastern coastal plain, forest is the climax but has been largely replaced by
wooded grassland and cultivation.

Everywhere else the most characteristic vegetation is woodland - wetter Zambezian miombo
woodland to the south and Sudanian woodland to the north. Zambezian woodlands are
characterized by several species of Brachystegia (B. floribunda, B. glaberrima, B. taxifolia,
B. wangermeeana, B. spiciformis, B. longifolia, B. utilis) with canopy heights sometimes up
to 30 m. Associated species include Marquesia
macroura, Pterocarpus spp., Julbernardia spp. and Isoberlinia spp. Sudanian woodlands,
generally lower, are characterized by several species of Acacia and by Isoberlinia doka.
Other characteristic species include Acacia dudgeoni, Acacia gourmaensis, Antidesma
venosum, Faurea saligna, Lophira lanceolata, Maprounea africana, Maranthes polyandra,
Monotes kerstingii, Ochna afzelii, Ochna schweinfurthiana, Protea madiensis, Terminalia
glaucescens and Uapaca togoensis.




In Madagascar, the primary vegetation is a dry deciduous forest or thicket, but the most
extensive vegetation is now secondary grassland. Nevertheless, some areas of forest remain,
especially along the coast, with Dalbergia spp. on lateritic soils; Tamarindus indica on sandy
soils; and Adansonia spp. and Bathiaea sp. on calcareous plateaus.

Mangroves occur along sheltered coasts of the Indian Ocean, dominated by Rhizophora
mucronata, Avicennia marina and Sonneratia alba. Other tree and shrub species
include Ceriops tagal, Bruguiera gymnorrhiza and Xylocarpus obovatus.

3. TROPICAL DRY FOREST

Farther from the equator and the wet south-eastern coast, rainfall decreasesfand the dry
season is always long six to seven months. Rainfall varies between 500.and 1.000 mm.
Temperature is always high, with the mean temperature of the coldest month about 20°C.
Similar conditions are found in Ghana (Accra) and Angola (Cabinda).

Woodland is the predominant vegetation type under these drier conditions. In the ' Zambezian
region there is drier miombo, mopane (Colophospermum mopane) woedland or Sudanian
woodland in the southern valleys and depressions and scrub woodland in the southern
lowlands with Acacia caffra, Acacia davyi and Acacia luederitzii. In the Sudanian region,
woodland species include Acacia albida, Acacia macrastachyaand Acacia nilotica. In the
Sudan, woodland species typically include Anogeissus leiocarpus and various species
of Combretum. Where cultivation is possible, most of thesdand is bush fallow. Near Accra,
Ghana, some patches of dry semi-evergreensferest/with Diospyros abyssinica and Millettia
thonningii remain. In Cabinda, Angola,sthe prevalent vegetation is wooded grassland
with Adansonia digitata and many individuals of Anacardium occidentale and Mangifera
indica, two introduced trees. A conspicuous tree of this zone is the baobab (Adansonia
digitata) with its bizarre big trunk,

4. TROPICAL SHRUBL AND

In the Sahelian zone, the Kalahari and the southwestern part of Madagascar, rainfall becomes
lower while temperatures)are still high. Rainfall is always less than 1 000 mm and reaches
scarcely 200 mm In the drier parts. The mean temperature of the coldest month is generally
more than 20°C, exceptiin the Kalahari where temperatures are lower (to 10°C). Even though
Somalia lies aeross the"Equator the climate is semi-arid to arid, with annual rainfall between
400 and 750 mm and very high temperatures.

In these very dry areas, spontaneous vegetation is generally pseudo-steppe, scrub woodland
or thicket. In the Sahelian zone, wooded grassland (mainly
with Anogeissus and Acacia species) is located in the south and semi-desert grassland in the
north. Somalia  has predominately  deciduous  shrubland and  thicket
with Acacia and Commiphora species. In the Kalahari, stunted scrub woodland with acacia
(Acacia karroo) and shrub pseudo-steppe forms the landscape. In Madagascar, some dry
deciduous forest still occurs in the northern part of the zone but the most characteristic
vegetation type in the western part is deciduous thicket with Didiereaceae.




Table -2: Africa: extent of ecological zones/vegetation types

Sub Tropical Subtropical
regions Of Total Area Of Ecological Zone (Million Ha) Total Area Of Ecological Zone (Million Ha)
Africa
Rain | Moist | Dry | Shrub | Desert | Mountain | Humid | Dry | Steppe | Desert | Mountain
Forest
Central 291 112 13 1 19
Africa
East 21 68 79 268 103 76
Africa
North 497 20 26 48 11
Africa
Southern 26 187 | 192 | 106 76 22 8 8 31
Africa
West 70 106 86 226 222 10
Africa
Total 409 473 | 370 | 601 898 147 8 35 48 42
Africa

Source:- Data derived from an overlay of FRA 2000 global maps of forest cover and
ecological zones (http://www.fao.0rg/3/y1997e/y1997e124pa)

5. TROPICAL MOUNTAIN SYSTEMS

The main mountain systems are the Cameroen highlands, the mountains of Kenya, the Kivu
ridge and the Ethiopian highlands. Some/flower and isolated hills occur, such as the Fouta
Djalon, Jos and Mandara Plateaus imy West Africa, Hoggar in the Sahara and Windhoek
Mountain in southern Africa. Madagascar has a high central range.

The climate is similar to that of the surrounding lowlands but with lower temperatures and,
often, higher rainfall. Above'800'to 1 200 m, temperature decreases and vegetation changes,
defining submontane, montane and high-elevation ecofloristic zones.

The vegetation isdextremely diverse and varies with climate. On most mountains the
lowermostyVvegetation’ IS forest. Between the lowland forest and the rather different (in
physiognomy and ‘flora)" montane forest, there is a submontane transition zone. In many
places, however, fire and cultivation have destroyed the vegetation of this transition zone.
Montane, forest, generally above 1 500 to 2 000 m, is lower in structure than lowland and
submontane forests. At the upper part of the montane level is an Ericaceous belt followed,
above 3'000 m, by alpine vegetation.

In western Africa, on the Kivu ridge or the wetter slopes of the Ethiopian highlands and East
African mountains, the trees of the upper stratum are 25 to 45 m tall with middle and lower
layers.  Characteristic ~ species include Aningeria  adolfi-fredrici,  Chrysophyllum
gorungosanum, Cola greenwayi, Diospyros abyssinica, Drypetes gerrardii, Olea capensis,
Podocarpus latifolius, Prunus africana, Syzigium
guineense subsp. afromontanum and Xymalos monospora.

Bamboo (Arundinaria alpina) forest or thicket occurs between 2 300 and 3 000 m on most of
the high mountains in East Africa and sporadically on some of the mountains of Cameroon.
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In Madagascar, the original vegetation in the mountains was moist montane forest
with Tambourissa and Weinmannia species, sclerophyllous montane forest
with Dicoryphe and Tina species on the eastern slopes and drier, "tapia” (Uapaca bojeri)
forest on the western slopes. These forests have been replaced over extensive areas by
secondary grassland.

In other areas shrubland and thicket is the prevalent vegetation.
6. SUBTROPICAL HUMID FOREST

This zone is restricted to a narrow zone along the east coast of southern Africa, roughly
between 25° and 34°S. It has moderately high and well-distributed rainfall and,@Xcept in the
extreme south, is frost free. Annual rainfall is 800 to 1 200 mm and the meantemperature of
the coldest month is 7° to 15°C. Mean annual temperatures diminish from'22°C in the north
to 17°C in the south. Further inland, climate changes rapidly over.short.distances.

In most of the zone the natural vegetation is evergreen or semi-evergreen forest, the most
luxuriant stands approaching rain forest stature and structure. The canopy Vvaries in height
from 10 to 30 m. About 120 species occur, although more than 30vare not usually present in
any one stand. Endemic species include Atalaya natalensis, Anastrabe integerrima,
Beilschmiedia natalensis, Brachylaena uniflora, Cola natalensis, Commiphora harveyi,
Cordia caffra, Diospyros inhacaensis and Manilkara eoncolor. Today, where the original
vegetation has not been completely replaced, land cover often consists of a mosaic of forest,
scrub forest, bushland, thicket and secondary,grasslands. Where rainfall is too low to support
forest, the most widespread climax vegetation IS evergreen and semi-evergreen bushland and
thicket.

7. SUBTROPICAL DRXFOREST

This zone includes parts of*'North Africa and South Africa with a Mediterranean climate.
There is a pronounced dry season in summer. Most of the rainfall (400 to 1 000 mm per year)
occurs in winter although'in the eastern regions of South Africa it is more evenly distributed
(subtropical humid): The annual temperature varies but the mean temperature of the coldest
month, in the lowlands, s always more than 7°C.

In northern Africa, “the climax vegetation is forest, with Quercus suber, Quercus
faginea, Quercus ilex and Pinus pinaster in the most humid parts under marine influence
and Tetraclinisarticulata, Q. ilex and Pinus halepensis in more continental situations. In
many places, as a result of degradation by overgrazing these forests have been replaced by
scrub.

In South Africa, the prevalent vegetation of this zone is fynbos, sclerophyllous shrublands 1
to 4 m high, with the main shrub genera Protea, Cliffortia, Muraltia, Leucospermum, Restio,
Erica and Serruria. The only tree species, silver tree (Leucadendron argenteum), is found on
the slopes of Table Mountain.




8. SUBTROPICAL STEPPE

This transitional belt lies in the Marrakech and Agadir Basins in Morocco and the lower
inland plateaus in Algeria and Tunisia. Rainfall varies from 200 to 500 mm with a long dry
hot season of 6 to 11 months. The mean temperature of the coldest month is always more
than 7°C. Vegetation in this zone is a tree pseudo-steppe with Acacia gummifera, Ziziphus
lotus and Pistacia atlantica. In Morocco (Sous) the typical vegetation type is Argania spp.
forest.

9. SUBTROPICAL MOUNTAIN SYSTEMS

In northern Africa, the Atlas Mountains dominate the landscape and extend over 3 000 km.
Their altitude reaches 1 500 m in Tunisia, 2 500 m in Algeria and 4 165 mdn Marocco. The
Rif Atlas experiences a humid climate because of proximity to the Atlantic Ocean. Rainfall
approaches 1 000 mm, with a short summer drought. Further inland, the'dry season IS always
pronounced and the climate becomes semi-arid to the south.

In South Africa, the largest highland area is the Highveld region, more, than 1 000 m in
altitude, bordered by the Drakensberg, reaching more than,3 000 m. The mountain ranges in
the Cape region also belong to this ecological zone. The climate is humid with a tropical
regime. Rainfall varies from 500 to 1 100 mm with“a short<winter dry season. Winter
temperatures are only somewhat low, more than 7°C up to 1 500.m. In the northern Atlas
Ranges, the lower slopes are covered by mixed forest with deciduous oaks or Quercus
ilex associated with Pinus pinaster or P. halepensis. Above 1 600 m this forest gives way
to Cedrus atlantica forest. In the southern drierranges is Juniperus thurifera forest.

In southern Africa an evergreen montane, forest with Podocarpus and Apodytes species grows
on the Drakensberg slopes. In the/Cape region, a forest with conditions resembling those of
temperate forest, Podocarpus spp:, Ocotea’spp..and Olea capensis, grows on the slopes of the
Outeniekwaberge, facing the'sea.
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T FHTATERT Pl BISHT 20 ° C F JAF gIAT &, S8 dTIHT He (10 ° C) 8IaT &1 HF
81 AT AL WM & UR g, offehed STefarg 37e-grseh § 3R arfder awt 400 &
750 AT AR SgT HfOF q9A= F 9 7l

ﬁ&gﬁ%ﬁﬂ?ﬁﬁ,mmmww-ﬁ, Ehel gSols IT MMGT Bl
¢l TefogeT &7 A, Sorell oy &1 Al (T T @ AN AR Sger #
yenfadt & @) gfgor § fug § 3R 3R 7 3IPTaE g & A g
QAT # AT & & qUIgrdr sl AR sl 3R HIAGRT gorfaar g1 iy
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A, 9T (9T I Fcl) 3R ST TeA-FEH & WY T8 The Jools IRERT Tl
g ASHIER #, o Ysh qoiard g 3% o e & a8 omr A 9w S g
AfheT afead 9T & gaw [Afdse gaegfa yer Bfewd & aryr goiurdr = g1

arfereT -2: 3kt TIRFEUfa® &9/ aaeafa yr Hr dAr

PRT & Surhfeatiy qsorh et

37T uiRFufaes &8 1 $o s (AT &) uiRfFufas &7 #1 Fo aawe (AT &)
ast | a7 | g@r | #@E | Weaw | 9daq a7 | g@r | dAqw | Weaw | wda
ad

e 291 | 112 | 13 1 19

3THTRT

o arfrer | 2L 68 | 79 | 268 103 76

)

T 497 20 26 48 11

3T

it 26 187 | 192 | 106 76 22 8 8 31

3TWRYRT

o 70 106 | 86 | 226 222 10

3TWYRT

! 409 | 473 | 370 | 601 898 147 8 35 48 42

-]

3TWRYRT

AT - 97 ha¥ I IREATAREFT 3 THITRT 2000 3fgeh ATTRET & T 3aia &
9T 22T (hitp://wwwifao.dfg/3/y1997e/y1997e12.ipq)

1A zsordicstT Ay yorelt

ACT qdd Yool HA%el gleeisd, e & ggrisal, frg Rer 3k s
SECER I @aﬁﬂ?ﬁﬁ\?m-ww%?ﬁ@?ﬁﬁﬁmﬁ?g{am,m
IR AT JoR afvgdw nfer &, @eRT & gRER IR gfaeh anher A e
gdd| ASHENE H Ueh 3T $eld 3o ¢l

STeary 3THATH & oIS &1 & §A g, dfehel H AIART 3R 3T, 3 aff &
arer| 800 & 1 200 HeX ¥ FW, ATIHTT FH & odT ¢ 3R gaeafa aRadsr g1 g,
S gadAe, A 3R 3TT-Fa1S aTe SHITFAIREEH SieT  IRANT FIar &l
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http://www.fao.org/3/y1997e/y1997e12.jpg

geEdfd 3cdd fafqyr § 3R Sielarg & @y seod &1 3if8shier ggsl W q&d &
gATIfa g g1 RS F Farer 3R sfew re@r (pfoaareh 3R gawafaatr #)
Ay g & &I, Ueh GaHlccsd hHAUT &1F g1 gTelifeh, s TATAT GX, 39T 3R Wlr
o 38 THHAUT &F Sl FeITUTd I o5¢ HT AT g1 HAlceT Tef, 3MH ik 9T 1500 & 2
000 HIeY & FW, 1S AN 39-aeT gl T Jolell H HTAAT H FH §| Al &N &
FI {7 #H T TRAATT dec g, s d16 e aaeqid garT 3 000 #T|

afRest anfier A, frg Rer w0 ar st grsoisw 3t qdf snhrdr werst &
Iffel Tl W, 3T TeeH & U ALIH 3R Hgelr WRar & a1y 25 § 45 #Hiex 39
g &1 adwar genfaat &F 3fFeRar weiehr-hdi, srsaifthers AATSaies, Srel
AfewIfead, gerd Ui, RfAfad ssdea Faed= QNfAe o ThAeHH 3R
SSHE AlARTIRT|

gl 3rhIeRT & RN 3 Fglel W R HAEd[ & §O) Ggrsl N Beqe &7 4
S (3RMOATRAT 37eqaT) d IT T=T 2 300 ¥ 800071 & &I giar §|

ASEMER H, UGSl H Hel dofeqia FIRET (3R AT ganfaal & @ &5
Alelel aef, qdl Gellel W Srendth 3R ST Tolladl & Y FFelifhel A do
AR 9iRFHAT Selleil W erfuar (&areRT SIel) a7 ATl 3o deil Sl ATETAS o &
Ferl garT SaIE & H aee f6dr AN |

3T & 7 R 3R Tefegd vafee aweafa g
15.SUBTR@PICAL "HUMID FOREST

IE &1 CIaTof 3hleRr & Jdl dc & AT Ueh HehloT &7 deh WA §, SATsHar 25 °
3R 84 °S & dIE| Ig HEIHA T ¥ 3T AR s e ¥ fadRa a7 § 3R A
ST&I0T Wl BIsN, 3¢ ¥ AFd &1 ATNH T 800 & 1200 el & 3N wew 33 7=
& 3 AYAT 7 ° @ 15 ° C g1 3 ad aif¥e d9dA= 3o% # 22 33 afcasw @
o & 17 {33l Afcwad de A g Sl g1 3 3y, Siearg wF gl W)
el @ Feerr B

sftrier & A g aeedfd #eeR A1 FS-HEEER @ g, ¥ e
3TN a¥ g e 3R TEAT & e &1 Iear 10 F 30 AeX dF i Fas &
o= 8T &1 STETHIT 120 TSITaAT BldT &, 8Telifeh 30 & 378 AR 9 fhdr T
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s # Aoy a8 g & Tafae gonfaat & s Aeeifw, wees qoide,
YT, SEURRY TEhATaE 3R AT dAT Amffe 81 377eT, SigT Jof aeiedfa
& 9 e & gfaeafia 77 foFar o= g, (7 SO F 3R 9, FEER . 9T,
grer fA, Ale AR ATeAfAS G & AQE! HT TRy gl g1 S8l Siere &
wéawﬁ%%caﬁagﬁwﬁ?ﬁ%,mmmﬁéqdwﬁ TSR
3R 3rf-FeregR gereis 3R T gl Bl

16.SUBTROPICAL DRY def

5H &9 H HCIENRIY Sfearg arel 3ad 3RiehT 3R SaIoT 3phishr & e QmfAer
gl AT A UH vk ANGH glar g1 AR awr (400 |1 000 FAAT A av)
afédr # g § et afaior anhier & qdf e A I e wAe ¥ 8
aRa (Fursurrfeaesr 3m¢) g &1 aIfSe aTIH, Seeldl \adl ¢ ofdhed /s &
e 33 HAglel HT 3ad d9ART §HeT 7° C T 37T 8T ol

30 PRI A, FASAFH FEdfaAl 9 6, SleH a@Hqar 9o iR ey
3nfésperer, # ilex 3R 9o gelafeeyg, 3R 3itis Feredd aRfEufat & Farhy
T, FRAT BN, FREAT 3geldd 3R Tad Woaeer g1 #8 TUE |, 3
gl I 3WSHL &RUT & IRUTHAEIRY Solehl ol SS-SIWTS of of ol &l

GTEIUT 3ThIeRT H, 38 8@l SdTeld dsiedia fynbos, sclerophyllous shrublands 1 & 4
#ier 3§ Toed AT SISl Slelr Protea, Cliffortia, Muraltia, Leucperpermum,
Restio, Erica 3 Serrlitia g1 e5cf HAT3CA & Collall W THATT U I yoifa, feax
& (cgHhsgel 35feed) 918 el B

17.SUBTROPICAL STEPPE

Ig HPHAUIRIT doc ARFDR H ARG 3R sy @ & 3R reaiRar 3k
AT & foruel AT qort # Fud 81 6 & 11 AL & ol v a1 AtaA
% AT 200 ¥ 500 AT do auT gidr &1 A9 33 Al & 3Ad dTIATT gaem 7 °
C & 3 gl ¢l 38 &F H Toiedid 9T & US & Y &l & g, HioTdhd
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A IR WEar vedfedr &1 ARFH (Sous) H THAT Ta¥Ufd TR Argania
Ty g1 SieTel|

18.SUBTROPICAL MOUNTAIN JorTelt

3 3nhreRT &, Teord gad IRERT W grEr § 3R 3 000 fRAT @ 3w @1 faEaR
AT &1 3eTehl F1S TTERIAT # 1500 AT, HesliRAT & 2 500 HieX 3R A eren!
:ﬁr4165xhaa$q§€r:ﬂé| cdifes HAGHPR ¥ [Fehedr & &R R% tedd T
3TE STOIATY T JHefeid AT §1 el T & FW & Ty IS 1 000 AA TR ggach
g1 3 3adely, ek Al gA TS g § 3R afator & STorary S sk &
STl B

cfaror anhieT &, 9w 3T gSols &9 gdes & §, S Sas. & 1 000 #Alex ¥
3T §, S ShasT ggRT WAEY &, 3 000 A & AR & Tge 7127 &1 9 &7
# qdd H@ot i 3H GIRTEATAS &7 ¥ Heed gl \ISUEhICatT arEe & @Y
STordrg 36 &1 o | & s HIGH & Frgns00 &/ 1 100 fAsT s as gich 2
HIEAT 1 AGATT hdel $S &a dh HH &, 1° CH 1500 HIET Th| 3 Teod o
H, [gel Tl & gUTaTdr e A1 Fded seldd & a1T ARG a9 g@ant s
forar Sirar &, S T oo Reeeg, an 9, gedfad @ Ser glar &1 1 600 #lex @
U TE ST A5T Ucoiiehidaidlel & J&dr &ar &1 &faol smer &, eus I3
AR YRHT I ¢

cfgoft 3nhreer & disiy AR Taissed USnfadl & ATY U TSR HAled ad,
Shodedl ol 9N seeT &l 99 & H, FHMASUT g, MErhd vgddT, feifear
TH Sl RS & @y U Siere| 3R 3o $UTw, @Hg & 9,
IM3CAIFATS L@ Selledl U ST 2

7T el

< Torar 1 aIRfeufas yaveremar (§)1 2000. THUG doe E@RT 3nhre, gfaror
3R 3R Iwusfeatir e & aIRfEufas &y 3k dRas aRfEafas
87| UH, THUAT|

% e, ©11989. AT asT| H. Lieth & MJA Werger (FUTgept) & 3SUThfeaeli
aY g aIRFEAfAH o7 aaanihed 3R RS HeaTeT| giar &
aIRTEATART o=, dleg#A | 14b| THECSH, TeATIAT|
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% aTeeT, UHI1985. -sigdse 1 gedr iR aiRfFufas gonferdi & aereqfa|
T, TN 3R §¢ gU FEhtoT| Sfeler, RRTR-aemT|

% Whe, TH[1983. MR I TAEUT - 3TRIHT & Fei&hl /| AETFAT / UNSO
qeAEdfd AT & WY Toh qoiciicAs HEAROT| YThiceh HHTU 3T,
& 20. URE, FoAEI|
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