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SYNOPSIS

Some areas of forestry estates, including unplantable ones, may be zoned and managed for nature
conservation. This paper is an analysis of the resulis of studies of plants, birds and small mammals at
Jonkershoek, Stellenbosch, to determine whether pine plantations are “inhospitable” to ecological and
demographic processes required for the persistence of these biota in native habitat “islands™ within forestry
areas. The present study indicates that pine plantations are not ungualified “mhosprtable seas”. However, the
human-assisted dominance of the pincs over the indigenous vegetation eliminates many spec;es of the ongmal
habitat and reduces the aumbers, or the frequency of ocourrence, of the remaining species. There were
proportionally fewer vertebrate-pollinated, indigenous, plant species in the plantation sample than in the
| mountain fymbos one, and proportionally more. vertebrate-dispersed, native, plant. species. - Vertcbrate
~ pollinators were infrequently recorded in, or absent from, matyre pine plantations. These factors are likely to
affect some ecological and demographic .processes .in the pine plantations, such as vertebrate-mediated
pollination, and perhaps the continuity of these processes between large areas of original habitat and
.| indigenous habitat patches in the forestry area. Therefore we suggest that areas of fynbos and riparian forest
.| -surrounded by plantations should be considered as “islands™ in an “inhospitable sea” when con51denng the

zonation and management of indigenous habitat for conservation on forestry estates.
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_ IN TROI){JCTION

The eqmlzbnum theory of island blogeography hag
been used to suggest designs fornature reserves. The
~ theory, however, has been criticised by, inter alia,
Gilbert (1980) who reviewed the evidence from stud-
iesrelating to the theory and found almost no empiri-
cal support for the theory. No mainland insular
studies provided unequivocal support for the theory.
More recently the approach to the study of the frag-
mentation of habitats and the resultant proposition
of measures to counteract these effects has changed
from using the theory to studying each situation
separately (e.g. Bennett, 1987; Bond ef ¢l., 1988).
Bond et al. (1988} found that fynbos “islands” in a
“sea” of Afrotropical forest had fewer species than
comparably-sized areas of the fynbos “mainland”
studied: The “sea” was inhospitable to fynbos plants

because virtually no species were found common to.

both habitats. Fire is necessary for the regeneration
of certain fynhos plants, but rarely occurs in the
forest “sea”. Therefore, the “islands” had fewer fires

“than the “mainland” and as a consequence appar-
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ently lost species dependent on frequent fires for
regeneration. The forest is also an “inhospitable sea”
for the rodent species, but not to all the ant species,
recorded in the fynbos “islands” (Midgley and Bond,
1990). However, there appeared to be no major-ef- .
fects of msulamsatlon on the ant and rodent faunas
(Midgley and Bond, 1990), This is remarkable owing
to the apparent long time since fragmentatmn of the _
fynbos oecurred, .
Cowling and Bond (1991). studled fynbos plants
occurring on [imestone outcrop “islands”in a “sea” of
acid-sand fynbos. In contrast to-the fynbos/forest
situation reported in Bond et al. (1988), the “sea” was
not inhospitable to the ecosystem processes occur-
ring on the “islands” because myrmecochory, fire,
ornithophilous pollinaticn, etc., also occurred in the
“sea”. Some species on the “islands” were reeruited
from the “sea”. Only small “islands” (<4 ha) had the
expected reduced species richness when compared to
comparable “mainland” areas. In general, the distri-
buticn of the species traits studied (eg. substrate
specificity, dispersal method, and pollination syn-
drome) did not differ significantly between the “is-
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lands” and the comparable “mainland” areas. Local
endemic fynbos species were significantly
underrepresented on small “islands”, and so the
critical factor is the amount of required habitat
available for these habitat specialists rather than
the total size of the “island” :

Patches of indigenous vegetation in commercial
timber plantations have been likened to habitat

“iglands”in an “inhospitable sea”,i.e.theareaplanted -

to exotic timber trees. The species richness and
abundance of plants, birds and small mammals are
much greater in indigenous habitat than in mature
pine plantations of similar area at Jonkershoek, near
Stellenbosch (Scott, 1978; Richardson and van Wilgen,
1986; Armstrong and van Hensbergen, 1994). Some
species present in the native habitat before afforesta-
tion are eliminated from the planted areas. There
was approximately a 58 % reduction in the number of
indigenous plant species over 35 years in the area
planted to pines studied by Richardson and van
Wilgen, (1986). The mean cover of the native vegeta-
tion was reduced from 75 % to 20 %, and mean native
plant density was reduced to one third of its former
value. Therefore remnant patches of native habitat
are 1mp0rtant for maintaining the presence of these
specaes in forestry areas.

The question of whether ecological processes are
-+ digrupted by afforestation with pines should be asked
when considering how best to manage remnant na-

tive habitat within plantations. Continuity of spe- -

cificecological processes between remnants and other
nearby areas of the same habitat may be necessary

for the persistenceof some of the biota of the patches.

- Are pine plantations inhospitable “seas” around
indigenous habitat patches in the sense that ecologi-

cal and demographic processes are disrupted in the

plantations? Is the reduction in plant species rich-
ness and biomass with pine afforestation and with
increasing age of pine plantations partly due to the
disruption of important ecological processes or'is it
due solely to the human-assisted -dominance of the
pine trees when competing for light, water, nutrients
and rooting space? Also, are certain avifaunal and
mammalian guilds disproportionately affected by
pine afforestation, thereby adversely affecting verte-
brate-mediated ecological processes, and reducing or
disrupting immigration to, and dispersal from, indig-
enous habitat patches?

This paper presents some analyses of theresults of
studies of plants, birds and small mammals in pine

plantations and indigenous habitats at Jonkershoek,

to provide some answers to these questions.
STUDY AREA

The Jonkershoek State Forest is in the south-west-
ern Cape region of South Africa (33°57 8, 18°15' E;
Figure I). The climateis mediterranean. By Képpen’s
(1931) system, the climate may be classified as
mesothermal (Csb) with a warm dry summer (mean
temperature of the hottest month £ 22 °C) and a
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relatively wet winter. More than 80 % of the rain falls
between April and. October (Wicht et al., 1963) usu-
ally in long duration, low intensity, frontal events.

The indigenous vegetation of the area is fynbos, a
sclerophyilous scrub dominated by species of
Proteaceae, Ericaceae and Restionaceae, and along
stream courses thiere are belts of native riparian
forest. A total of 800 ha hasg been afforested with
Pinus radiata which is managed as a saw-timber
crop on a 35 to 40 year rotation.

The Peninsula Sandstone Formation of the Table
Mountain Group underlies most of the Jonkershoek
valley and outcrops as cliffs in the upper elevations.
It is highly folded and faulted and contains oeca-
sional shale lenses. Beneath the sandstone, and
outcropping occasionally in the lower parts Of the
valley, is deeply weathered Cape Granite which al-
lows deep penetration of roots and water, Weather-
ing, soil creep and colluviation have resulted in a
complex and varied distribution pattern of soil par-
ent materials dertved from the two geological forma-
tions. The soils are mamly sandy loams (Versfeld
1981).

' METHODS
. Plants
“-Fynbos data were collected from Biesievlei (Ryeroft

+'1950) and plantation data from Bosboukloof (Milton,
-1978), situated along the south-westerly-facing side

of the Jonkershoek Valley within 2 km of each other
(Figure 1). The elevation at Biesievlei ranges from
290 to 580 m (Richardson and van Wilgen, 1986}
Therefore only plant data collected within the eleva-
tion range of approximately 300 to 580 m by Milton
(1976} at Bosboukloof were used in the comparison.
The pine plantations studied by Milton (1976) were
approximately 87 years old. Only the plants that
were identified to species level in the studies of
Rycroft (1950) and Milton (1876) were used in the
analyses Only one species wag congidered where two
species on a list are subspecies of the same species.
Plants were classified according to the pollination-
system (Rebelo, 1987), the seed dispersal system
(Bond and Slingsby, 1983; Knight, 1988; le Maitre
and Midgley, 1992), and the persistence group of
vital attributes (van der Merwe, 1966; Knight, 1988;
Van Wilgen and Forsyth, 1992). The classes of these

: three charactenstws are as follows

Pollmatwn system - wmd msect msect and bxrd
bird, mammal. S :

Seed dzspersal systemn - water, wind, other (gravity,
ballistic, unknown), ant, vertebrate.

Method of persistence - dispersed propagules, dis-
persed propagules and vegetative regrowth, retained

- propagules, retained propagules and vegetative

regrowth. These classes were modified from the
scheme of Noble and Slatyer (1980).
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Information was obtained from specimens at the
Stellenbosch herbarium (STE} and from some fleld
observations to supplement that in the literature.
Plants were classified as having dispersed propagules
ifthe possibility exists for the regular dispersal ofthe
seeds more than a few metres from the parent plant.
Plants classified into this category had wind-dis-
persed seeds, water-dispersed seeds or vertebrate-
dispersed seeds (ectocochory and endocochory). Other
dispersal systems, eg. myrmechochory or ballisitic
mechanisms, possibly do not result in seed dispersal
in fynbos of more than a few metres from the parent
plant (eg. Bond and Slingsby, 1983; Yeo, 1884), Plants
falling into the latter group of dispersal systems have
arestricted seed dispersal and were grouped with the
plants with non-dispersed seeds. Seed dispersal sys-
tems are not mutually exclusive (eg. Dean et al.,
1990) and so seeds were classified according to their
actual, or suspected, primary dispersal system.

Birds

The avifaunal data were obtained from four adjacent
wooded habitats between Lambrechtsheskloof and
Heuningkloof: three pine plantations (three, eight
and 29 years old) and a riparian habitat (Figure 1;
Armstrong and Van Hensbergen, 1994). All pine
habitats were adjacent or close to riparian habitat
corridors. .
Birds were classified according to diet, foraging
substratum, nest site and indigenous habitat. The
classes of these four characteristics are as follows.

Diet - frugivore, granivore, herbivore, nectarivore,
raptor, insectivore, insectivore and frugivore, insec-
tivere and granivore, insectivere and herbivore, raptor
and insectivore. c S

Foraging substratum - ground (includes still-hunt-
ing from a perch to the ground), “undergrowth” (in-

South Africa
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FIGURE 1. Location of Jonkershoek and the study areas.
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cluding shrubs <1,5 m high), shrubs, bole and larger
branches of trecs, tree canopy, most or ail substrata.

Nest site -~ ground {ncluding ground holes), rock
ledges and cavities, undergrowth, shrubs, tree-hole,
tree canopy (forks of branches ete.).

Indigenous habitat - fynbos, riparian forestand scrub,
both habitats.

Results were taken from Armstrong and van
Hensbergen (1994).

Mammals

The species lists for pine plantations were collected
at Bosboukloof (Scott, 1978), and the lists for the
indigenous habitats were collected across the valiey
on the north-easterly-facing side of the Assegaaibosch
Nature Reserve (Figure 1; Stuart, 1971). Acomys
subspinosus was not recorded by Stuart (1971) but
was captured by Toes (1974) in fynbos in nearby
Swartbosklioof. This species therefore was added to
the fynbos list. The young pine plantation studied by
Scott (1978) was approximately four years old and
the middle-aged plantation approximately 13 years
old.

Mammals were classified according to diet, forag-
ing microhabitat and resting site. The classes of the. .

characteristics are as follows.

Diet - “frugivore” (fruit, flowers, fungal fruiting bod-
ies), granivore, “folivore” (herbivorous on vegetative
parts of plants), herbivorous on underground organs
of plants, generalist herbivore (combination of two or
more of the above diet categomes) insectivore (m—
cludes any invertebrates), carmvore omnivore.

Foraging microhabitat - subterranean or ground
surface in several microhabitats, amongst herba-

ceous growth, terrestrially amongst shrubby cover,

water, most or all micrchabitats.

Resting site - underground or on “bare” ground, among
rocks in rocky open areas or on rock ledges, in rock
hole or crevace, amongst herbaceous growth, among
ghrubs in shrubland or in thicket, in tree-hole.

Classification met__h_ods

Each species was assigned to the class of each char-
acteristic that was predominant in the life history or
the ecology of the species. A species was classified
into a composite class if information enabling classi-
fication of the spec1es mto a predominant class was
lacking. :

Sampling intensity

Sampling intensity differed between the two plant
studies and between the two mammal studies. This
will not effect an analysis of the ratios between guild
classes, on the assumption that the sampling meth-
ods used in these studies were not biased against the

gpecies of particular guilds. Similar results from
other studies (plants: Richardson and van Wilgen,
1986; small mammals; Breytenbach, 1986; Armstrong
and Van Hensbergen, 1995) give support to the
validity of this assumption for the present study.

Statistical analysis

All statistical testing was done using BMDP statisti-
cal software (Bixon, 1988). Chi-square tests of asso-
ciation between habitat type and the different plant
and animal guilds were done using species presence/
absence data only, under the null hypothesis of no
association. The resultant tables of adjusted stand-
ardised residuals were used to determine the signifi-
cant associations (d.ﬂ>1,86; p<0,05) between specific
habitat and guild classes (Everitt, 1977).

RESULTS
Flants

{(a) Peollination system
The plantation and fynbos habitats did not differ in

‘the relative number of species in the different polli-

nation classes (x* = 5,831; df=4; p=0,212; Table 1).
There were no bird-pollinated or rodent-pollinated
plantsinthe plantation sample, although these plants -
made up a small proportion of the speciés in the
fynbos sample (2,6 and 0,4 % of the species, respec-
tively). However, when the vertebrate classes were
combined (including the insect and bird class), polli-
nation system and habitat type were associated (%=

 6,648; df=2; p=0,036; Table 1), Vertebrate- -pollinated

plants were associated with the mdl.genous habitat
and there was alack of these specws inthe plantation
habitat (d, = 2 0; p<0,05).

' TABLE 1. Number of plant spécies ineach pollination
‘class in the plantation and fynbos samples

Pollination .
system Planj:at;qn Fynbos
Vertebrate classes

separaie
Bird and insect : I § 7

.Bird - 0 7

Insect 82 212
Rodent G 1
Wind 25 46
Vertebrate classes

combined
Vertebrate 1 15
Insect 82 212
Wind 25 46
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(b) Seed dispersal sysiem

Seed dispersal system and habitat type were associ-
ated (y* = 14,19; df=4; p=0,007; Table 2). The planta-
tion habitat had a significantly greater proportion of
vertebrate-dispersed plants than the fynbos habitat
(26,1 and 11,7 % of the species, respectwe}y, d;=-3,5;
p<0, 05) o

(c) Potential mode of persistence

The plantation and fynbos habitats did not differ in
the relative number of species in the different per-
sistence mode classes (y*> = 1,632; df=3; p=0,652;
Table 3). o '

TABLE 2. Number of plant species in each seed
dispersal class in the plantation and fynbos samples

Birds

(@) Consistency of habitat occupation
Birds were more regularly present in the indigenous
riparian habitat than in any of the pine habitats.
Birds were infrequently recorded in mature pine
plantations,

{b) Diet, foraging site and nest site

There was no significant association between habitat
type and diet, foraging site or nest site guilds (Table
4). However, there was a significant association be-
tween undergrowth-nesting species and the young
pine habitat. Species nesting in the canopy were

TABLE 3. Number of plant species in each potential
persistence class in the plantation and fynbos samples

Seed dispersal Plantation | Fynbos
gystem

Ant S 16 40
Other : _ 34 101
Vertebrate . 29 a3
Water - T 1 -9
Wind ' 31 99

Persistence mode Plantation | Fynbos

Dispersed propagule iz 36

Retained propagule .49 - 105

Resprouting and 11 32
dispersed propagule

Resprouting and _ 38 109
retained propagule b

TABLE 4. Number of bird species. in each class of the various chamcterzstzcs in the plantatmn and rzparzan s

habzta,t samples {from Armstrong & van Hensbergen, 1994)

Charac- Class Habitat
teristic Pine (vears)
Riparian
3 8 29 o
Diet Frugivore 1 2 1 3
Frugivore/insectivore 1 1 1 2
Granivore 2 2 3 4
Granivore/insectivore 1 - - -
Herbivore/insectivore 1 1 1 1
Herbivore 1 - - 1
Insectivore 7 5 5 9
Nectarivore 3 2 1 3
Raptor/finsectivore 2 - - -
Foraging Ground 4 2 2 3
substrate Undergrowth 6 4 3 4 -
Shrubs 3 3 2 4
Tree bole - - - 1
Tree canopy 2 2 3 6
Aerial 1 - - -
Most substrata 3 2 2 5
Nest site Ground 1 - - .
o Rock 1 - 1 1
Undergrowth 6 1 1 2
Shrub 5 1 - 7
Tree cavity - - 1 i
Tree canopy 3 6 5 6
Indigenous Fynbos 7 2 2 4
habitat Riparian 5 6 7 14
agsemblage Both 7 5 3 5
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significantly associated with the younger mature
(eight year old) pine habitat, and predominated in
the older mature pine habitat, but behaviour associ-
ated with nesting was not recorded.

Insectivorous species predominated in pine plan-
tations, Avian pollinators, the malachite (Nectarinia
famosa), orange-breasted (N. violacea) and lesser
double-collared (N. chalybea) sunbirds, and some
seed dispersers, the speckled mousebird (Colius
striatus), Cape (Pycnonotus capensis) and sombre
(Andropadus importunus) bulbuls, and red-winged
starling (Onychognathus morio), were absent, or vir-
tually so, from mature pine plantations. All the
sunbirds and the mousebird and Cape bulbul were
recorded in the yvoung pine plantation. Birds that
forage in the lower vegetation strata predeminated
in the pine habitats. Bole-foragers were only encoun-
tered in the riparian habitat. . "

{c) Indigenous habitat assemblage
Indigenous habitat bird assemblage and habitat type
were not associated (Table 4). Fynbos and wide-

spread bhirds predominated in the young pine habi-
tat, whereas riparian and widespread birds predomi-
nated in the younger mature pine habitat and ripar-
ian birds in the older one.

Mammals

There were no significant associations between diet
guild, foraging site or resting site and habitat type (y?
= 90,421; df=21; p=0,985; Table 5; 4% = 13,565; df=12;
p=0,329; Table 6; ¥* = 10,053; df=15; p=0,816; Table
7; respectively). The only rodent poliinator recorded
in the middle-aged (mature) pine plantation was the
striped mouse (Ehabdomys pumilio). The other ro-
dent pollinators, the Cape spiny mouse (Acomys
subspinosus), namagua rock mouse (Aethomys
namaguensis) and Verreaux’s mouse (Myomyscus
verreauxiij, were either not recorded in pine plania-
tions or were found in the young plantation.

DISCUSSION

Pine plantations are not ungualified “inhospitable
seas”. Ecological processes such as pollination and

TABLE 5. Number of mammal species in each diet class in the plantation and native habitat samples

Diet : : Young Mature Fynbos Riparian

L A " plantation - . plantation S habitat - -~
Carnivore _ 2 1 5 3 '
Folivore o 1 1 4 0
Frugivore 1 0 1 1
Granivore 1 o 1 1
Herbivore 1 1 5 2
Insectivore 2 1 2 3
Omnivore 0 0 0 1
Herbivore 1 0 3. 2
{subterranean plant parts)

TABLE 6. Number of mammal species in each foraging microhabitat class in the plantation and native habitat

samples
Foraging microhabitat Young Mature Fynbos Riparian
plantation plantation habitat
Ground 1 0 5 4
Among herbs 5 2 8 4
Among shrubs 2 1 8 2
Water 0 0 0 2
Most microhabitats 1 1 0 1

TABLE 7. Number of mammal species in each resting site class in the plantation and native habitat samples

Resting site Young Mature Fynbos Riparian
plantation plantation habitat
Ground 3 1 7 4
Open rocky area 0 0 2 1
Rock crevace 1 0 3 1
Among herbs 3 1 5 6
Among shrubs 1 1 4 0
Tree hole 1 1 0 1
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seed dispersal are apparently not disrupted totally.
The absence or scarcity of rodent and avian pollinators
(Rebelo, 1987) and vertebrate-pollinated plants in
mature pine plantations, however, may lead to dis-
ruption of vertebrate-mediated pollination in indig-
enous habitat patches isolated by these plantations.
There may also be some disruption of wind-mediated
and insect-medicated pollination. Plantations act as
wind-breaks and perhaps flight barriers to insects
(Saunders ef al., 1991; Wood and Samways, 1991),
This subject requires further study.

Vertebrate-dispersed plants proportionately in-
creased in pine plantations, perhaps because avian
frugivores utilise pines as roosts and some mamma-
lian species forage for mushrooms and insects in
plantations, with the consequent opportunity for the
deposition of seed there (Geertsema and Van den
Berg, 1973; Oatley, 1984; Allen-Rowlandson, 1986;
Dean, 1987). However, there is a danger that disper-
sal of indigenous fruits by birds to and from patches
of native vegetation may be disrupted if the fruits of
invasive plants growing in, or along the borders of,
plantations become the preferred food of frugivores,
This has happened in the case of the bugweed Sola-
num mauritionum and rameron pigeons Columba
arquatrix in parts of Natal (Oatley, 1984).

The presence. of plants with ant-dispersed seeds
suggests that myrmecochory still occurs in pine plan—
tations, but at considerably reduced rates. Ant spe-
cies known to disperse seeds of fynbos plants were
found in a Pinus radiata plantation at J onkershoek
(Slingsby and Bond, 1981; Donnelly ‘and Giliomee,
1985). Ants were more scarce, and the ant dlverszty
low, in the pine plantation in comparison with three
fynbos vegetation sites (Donnelly and Giliomee, 1985),

Similarly, Richardson and Van Wilgen (1986) found
that the proportion of bird-dispersed, larged-leaved
sprouters had increased relative to the other repro-
ductive and growth form guilds in a pine plantation
at Jonkershoek over 35 years, owing to the pines
providing perches for frugivorous birds, Serotinous
non-sprouters, woody small-leaved sprouters, and
woody small-leaved myrmecochorous species were
eliminated. These authors suggested that myrme-
cochorous shrubs may re-establish from soil- stored
seed after clear-felling or fire.

Wind dispersal of seeds to and from native rem-
nants may be disrupted by the windbreak effect of
the pmes (Saunders et al., 1991). '

The replacement of mountam fynbos with pines
changed the composition of the bird assemblage from
predominantly fynbos species to an assemblage domi-
nated by species of the riparian habitat, but of lower
abundance and which lacked the specialist wooded-
habitat species {olive woodpecker Mesopicos
griseocephalus, sombre bulbul, paradise flycatcher
Terpsiphone viridis). The fragmentation of the
populations of fynbos species by the afforestation is
expected to have increased the probability of extine-
tion of the subpopulations in the native remnants
{Merriam, 1991).
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Avian frugivores and nectarivores, although con-
sistently presentin the riparian habitat, were present
infrequently in the middle-aged and old plantations,
and apparently used pines mainly for roosting and as
song posts. Some of these species, and some habitat
specialist birds which do not use pine plantations,
e.g. sugarbirds and woodpeckers, may be prevented
from dispersing to, or from, native habitat “islands”,
although nectarivores are known to disperze W"Jdely
(Fraser et al., 1989),

There was no statistically discernible impact of
pine afforestation on the relative proportions of the
different mammalian guilds. The negative impact of
afforestation on the species richness and biomags of
indigenous plants (Cowling et al, 1976; Bigalke,
1980; Richardson and Van Wilgen, 1986; Richardson
et al., 1989), and therefore on the microhabitats, in
pine plantations, appearsto affectthe dlfferent mam-
malian guilds similarly. '

The results suggest that some Vertebrate seed-
dispersers are able to move between patches of indig-
enous habitats separated by relatively small pine
plantations, although some vertebrate pollinators
may not. However, vertebrate-mediated pollination
and seed dispersal should not be totally disrupted.
The results of Midgley and Bond (1990) suggest that

-if these habitat “islands” are managed. well, rodent-

mediated pollination (Wiens and Rourke, 1978), ro-
dent-mediated seed dispersal (Vlok, 1995), and
myrmecochory will continue because small ‘mam-
mals and ants should persist in the “islands”. For
example, burning of anative habitat patch should be
done within the natural fire regime, and only 'one
section of the patch at a time to prevent the elimina-
tion of species which do not disperse readily through
pine plantations. Also, patches of riparian forest and
scrub should be kept free of: self-seeded plantatwn
trees and other invader plants,

‘It appears that a contributing factor to the “inhos-
pitable” nature of pine plantations is the manage-
ment of them (removal of competing vegetation -
Hinze, 1993), as opposed to the physical effects of the
pine alone. Some small mammals survive in planta-
tions where there is adequate undergrowth of indig-
enous plants. Such plantations are often, but not
necessarily, young, and their small mammal inhab-
itants may include some species that feed on and
disperse the seeds of fynbos plants, such as the Cape
spiny mouse and Verreaux’s mouse (Scott, 1978;
Breytenbach, 1986; ArmstrongandVan Hensbergen
1995; Viok, 1995),

Corridors between native vegetatlon remnants
and other areas of native vegetation should provide
flight pathways for insects, movement pathways for
birds and mammals, and perhaps pathways for wind-
blown pollen and seeds (e.g. Bennett, 1987; Newbey
and Newbey, 1987; Merriam, 1991; Saunders and De
Rebeira, 1991). Corridors would also at as habitat for
certain species. Continuity of ecological and demo-
graphic processes should thereby be ensured. For
some species, patches of native habitat close to each




other and to more extensive areas of the same habitat
may act as “stepping stones”, allowing movement
between the areas of native vegetation (Date ef al.,
1991

Young pine plantations could be considered as
“stepping stones” between areas of native vegetation
due to the presence of native plants which atiract
nectar-feeding and fruit-eating birds.

When considering the zonation and management
of indigenous habitat for conservation on forestry
estates, should areas of fynbos and riparian forest
surrounded by plantations be congidered as “islands”
in an “inhospitable sea” The following all indicate
that pine plantations are to varying degrees “inhos-
pitable” to at least some indigenous plants, animals
and ecologial processes: the large negative impact of
afforestation with pines on the indigenous flora and
fauna in terms of their abundance and species rich-
ness; the scarcity or absence of vertebrate pollinators
in old plantations; the infrequent and noa-perma-
nent occupancy of pine plantations by birds, and; the
change in the composition of bird assemblages with
time as the pines mature. Therefore it is suggested
that native remnants should be managed as if they
were “islands” in an “inhospitable sea”, and cogni-
sance of this is important when zoning areas of
indigenous vegetatmn for conservation in new for-
estry regions. : -
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