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Issues in Conservation

Recommendations for the conservation and management of humpback
dolphins Sousa chinensis in the Algoa Bay region, South Africa

L. Karczvarskl, V.G, Cockerorr, A, MoLaoweas and PED. WiNTER

Karczmarskis, L., V.G, Cockeroft, Ao McLachlan and PED, Winter 1995,
Recommendations for the conservation and management of humpback dolphins Sousa
chinensis in the Algoa Bay region. South Afrcn, Kevdoe 410200 1212129, Pretona.
ISSN D075-6458.

The natural history of humpback dolphins Sones clinensis inhabiting the Algoa Bay
region, Eastern Cape, South Africa, was investigated by means of land- and sea-hased
surveys undertaken between May 1991 and May 1994, This aricle reviews the findings
which are relevant 10 the conservation of humphack dolphins and provides recommen-
dations for both the conservation and management of this species in Eastern Cape
waters, In general. humpback dolphins appear to be typical coastal dolphins which occur
i small pumbers, have low population growth and depend on restricted inshore
resources. Establishment of protected arcas where human impact could be limited or
controlled seems to be the most effective conservation/management approach. Habitats
critical for humpback dolphins in Eastern Cape waters (inshoee rocky reefs) and the dol-
phin's core arcas in the Algon Bay region have been sdentified. It is recommended that
a comservation and management zone (marine sancteary ) in the Algoa Bay region be
established and a suitable site for it s identified. Given adeguate legislation and proper
management, this area could be used for the development of ecotourism, including dol-
phin-watch operations, which would further stmulate interest in coastal conservation.

Key words: humpback dolphin, Sousa chinensis, natural history, ecology, conservabion
and management, ecotourism, Algoa Bay. South Africa
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Introduction

Indian Ocean humpback dolphins Sewsa chi-
nensis inhabit inshore waters of the Indo-
Pacific region and are known to occur along
the east and south coast of South Africa
(Ross e al. 1994). These coastal dolphins do
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not appear 1o be abundant anywhere and their
mshore distribution renders them particularly
susceptible to the effects of human activities
in the coastal zone and general degradation
of inshore habitats (Reeves & Leatherwood
1994}, Although litde is known about the
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Fig. 1. The Algoa Bay region on the south Eastern Cape const of South Afrsca and the proposed con-
servation and management zone (&nne sanciuary) with the conservation peority site in the most

south-western bight of Algoa Bay.

scale of human impact on humpback dol-

phins and almost nothing about the status of

particular populations, there is evidence that
at least some populations have been serious-
ly depleted and several others may be under
considerable stress (e.g. Klinowska 1991
Reeves & Leatherwood 1994),

In South Africa, the main threat to humpback
dolphins are gillnets set to deplete the num-

Kowdoe 4172 (1998)

ber of large sharks off the KwaZulu-Natal
coast in an attempt 1o protect bathers at the
main bathing beaches (Cockeroft 1990),
Furthermore, in KwaZulu-Natal, humpback
dolphins seem to accumulate high concentra-
tions of toxic organochlorines which may
affect negatively both the reproductive effi-
ciency of males and survival of the newborn
oftspring of primiparous females (V.G,
Cockeroft, unpublished data). Cockcroft
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(1990) warned that human-caused mortality
may be close to or exceed the likely replace-
ment rate of the humpback dolphin popula-
tion in KwaZulu-Natal,

The delincation of appropriate conservation
and management strategics for any wildlife
species requires that several biological and
population parameters be known or ade-
quately estimated. However, despite their
inshore distribution, humpback dolphins
remain little known, with much of our
knowledge based on fragmentary informa-
tion (e.g. Saayman & Tayler 1979; Durham
1994). Only recently an intensive field study
conducted in the Algoa Bay region, Lustern
Cape, South Africa (Karczmarski 1996a)
provided considerable amount of data on
their natural history. This work i1s more
detanled, with more data collected over a
longer term thun in any other location to
date. This article presents a briel review of
findings which are relevant to the conserva-
tion of humpback dolphins and should he
considered in integrated coastal zone man-
agement. Furthermore, it provides recom-
mendations for the conservation and man-
agement of humpback dolphins in Algoa
Bay, which could and should be used as a
guideline by town planners, developers and
conservation authorities in order o ensune
that the activities of both humans and hump-
back dolphins in inshore waters of the Algoa
Bay region will be compatible.

The area

Algoa Bay is the easternmost and largest of
several log spiral bays found on the south-
east coast of South Africa (Fig. 1). The Bay
is flanked on the western side by Cape
Recife (34°02'S; 25°42°E) and on the castern
side by the less prominent Cape Padrone
(33°46'S: 26"28'E). Over most of Algea Bay
the depth is < 50 m. The bay experiences
semi-diurnal tides: mean spring and neap
tidal ranges are 1.61 m and (051 m, respec-
tively.
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forth between two neighbouring sectors, they were
considered to be in bath sectors. Subseguently, a
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Methods

Svstematic sea- and land-based surveys were under-
taken over approximately 55 km of coastline of the
soull-western part of Algoa Bay (Fig. 1) from May
1991 10 May 1994, Daily land-based surveys wsual-
Iy started 1-2.5 hours after sunnise (weather permit-
tng) and cbservations of the inshore waters, 1o
approximatcly | km offshore, were carried out from
several visually overlapping vantage points. Sea-
based surveys were oppartunistic, limited by both
the presence of dolphins and weather condstions and
were conducted using a 3.5 m inflatable boat pow-
ered hy a M) HP outhoard engine. The procedure
applied during these surveys is described in detail in
Karczmarski er al. (in press).

During hoat surveys, dolphins were photographed
using a matorised camera equipped with a vanable
length (702210 mm) lens and 100 ASA colour posi-
tive film. Individuals were subseguently wdentficd
following the procedure described by Karczmarski
& Cackeroll (in press 2). At sca, the maximum pos-
sible time was dedicated o following dolphin groups
and reconting their membership (1D photographs),
activities and habitst use. When westher of sea con-
ditions precluded bowt surveys, dolphan activity and
movement was momtored from land-based vantage
puanls,

Estmares of proup size and composition were
cepested several times during a survey. Growp activ-
wybchavious (the predominant activity of the major-
ity ol the group members) was recorded in S-minute
intervals, The locstion of dolphin groups, as well as
dircction of movement were repeasadly recorded
usang land-warks and subsequently plotted on a2
chan. Warer clanity (Secchi Disc depth) was recoed
w during boat surveys, starting from January 1992
The warer depeh was estimated from hydrographsc
charts (S.A. Navy) and hathymetry maps (S.A.
Goological Survey)

The rumber of sightings {groups or solitary animals)
recorded in Algon Bay was comected for eflont
(number of hours). The streech of coastline with the
highest number of sightings was then divided into 31
sectors, each approximately 500 m in bength. A
Coefficient of Area Use (AU). which ranges from
0,0 1.0 and represents the e spent by dolphins in
a particular sector as 2 proportion of the total obser-
vatian time in that day, was calculated for each of
these sectors as

AU=D/!T where

AL - Coeflicient of Area Use
D - time spent by dolphins in o particular sector,
T - 1weal observation time on any one day

If the Jecalisation of dolphins in & particular sector
was pot cledr, with the animals moving back and

Koedoe 4172 (1998)

that the daylight occurrence and movement
of humpback dolphins in Algoa Bay follows
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cach of the 31 sectors, General structure of the
seabed (proportion of rocky reefs 10 sandy botiom
in cach of these sectors was assessed using aeriol

photographs ( phatographs by WL lenberger. Long
Term Monitoring  Program, Iastitute for Ceastal
Research, University of Port Elizabeth) and side
scan sonar data (1. Plapps, S A Geological Survey,
Cape Town).

For comparative purposes, several boat surveys were
performed in the south-wessern part of SL Francis
Bay, along about 20 km of coastline, with the most
southerdy point at Cape St Francis (Fig. 1)
Occasional shore-based  surveys took place (0
Sardinia Bay. Sea View/Maitlands River beach, off
Van Stadens River mouth, Gamtoos River moath and
n Jeffreys Bay (Fig. 1)

Two seasons, sumanict and winter, are distnguished
here (for the delmmon see Karcemarshs ef ol 1w
puess). In general, carly May marks the beginning of
“winter” and late October marks the beginnng of
“summer”.

Summary of relevant findings

Groups and solitary humpback  dolphins
were observed 113 times (over 320 huurs of
direct observation). The majonity of these
(104 observations) were in Algoa Bay.
Seventy seven sea-based surveys were com-
pleted (189 hours of direct dolphin observa
tions): 6% n Algoa Bay and mme in St
Francis Bay. Photographs recording group
membership were taken during 60 ses sur-
veys. of which 58 were in Algoa Bay.

In Algoa Bay. sightings were recorded with
similar frequency throughout the tidal cycle
and occurred throughout a wide range of
water clanty (min. = 2.25 m; max. = 12.00m).
with mean Secchi reading of 4.5 m during
hoth winter (n = 16) and summer (n = 31}
and no apparent preference for any particular
water clarity conditions. Sightings were
most frequent, however. in the early morm-
ing, decreased rapidly by midday. and subse-
quently increased in the evening. A similar
daylight occurrence pattern emerges from
opportunistic sightings (n = 109} collected
for Algoa Bay between 1970 and 1991 (V.G
Cockeroft, unpublished data). [t seems likely

the diurnal cycles OF INeIF prey | Rarczimarsss
1996a). The nocturnal occurrence and activ-
ity of humpback dolphins in Algoa Bay
remain unknown.

Sightings occurred predominantly within
1 50-400 m of the shore, in waler less than 15
m deep. Only during 6 sightings (5.3%) were
dolphins in Algoa Bay seen venturing > 500
m from the shoreline, but were never scen in
water deeper than 25 m. In all these
instances. the events were short term, with
the animals moving back inshore afler about
an hour. In gencral, water depth appears to
be the main tactor hmiting the inshore distr-
bution of humpback dolphins and the isobath
of about 25 m seems to represent the critical
depth (Karczmarski 1996a).

Rirths of humpback dolphins m the Algoa
Bay region oceur predominantly in summer
(Karczmarski 1996a). The rate of discovery
of newly identified dolphins and individual
sighting frequencics suggest that humpback
dolphins from Algoa Bay are part of a sub-
stantially larger population which utilises a
considerable length of the coastal zonc.
Although it remains unknown if this larger
population is open or closed, the estimate of
the population size ranges between circa 200
and SO0 animals (for closed and open popu-
lation models, respectively) with a relative
density of 042 dolphins per Kilometre of
coast. As the 25 m isobath is seldom more
than | km offshore, this translates to 0.42
dolphins per square Kilometre. The mean
annual crude birth rate is less than 5% and
the recruitment rate o the age of one year
approximates 3.7%. Estimated population
parameters seem unlikely to allow population
growth (Karczmarski 1996a, Karczmarski &
Cockeroft 1997).

During the majority of sightings in Algoa
Bay (70.5%) humpback dolphins moved
westwards (past Cape Recife, towards St
Francis Bay). The remainder (29.5%) moved
in a north-easterly direction along the sandy
shore of Algoa Bay. This pattern was similar
for both summer (67.7% and 32.3%) and
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winter (74.1% and 25.9%). All but one
humpback dolphin seen in St. Francis Bay
were observed previously in Algoa Bay, n
sites > 110 km distant (Karczmarski 1996a).

tribution of natural and man-made reefs
(Spearman Rank Corvelation, r = 0.73, n =
31, P <0.0001) with little difference between
summer and winter (Mann-Whitney, U =
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Solitary humpback dolphins were seen
throughout the year and constituted 15.4%
(n = 16) of sightings. Groups varied in size
from three to 24 ammals but were seldom
larger than 13 with a mean of seven (n = 88,
sd = 2.52). Generally the group size
remained unchanged throughout the obser-
vation time and was not affected by ebb and
flood tides (Mann-Whitney, U = 459,50, n =
97, P =0.50) or time of day (Kruskal-Wallis
ANOVA, KW = 1447, n = 146, P = O0.11),
However, the mean group size and the
monthly numbers of sightings per unit effort
varied considerably throughout the year,
with relatively little difference in the pattern
between years. In general, although hump-
back dolphins were observed in Algoa Bay
throughout the vear, there was a significant
pattern of seasonal occurrence with an
increase in the number of sightings per unit
effort and mean group size in summer and
late winter (Kruskal-Wallis ANOVA, KW =
26,68, n = 102, P = 0.005 and KW = 28,65,
n =88, P = 0.003, for the number of sight-
ings per unit effort and group size, respec-
uvely). This seasonal vaniability follows a
regular seasonal fluctuation in water lemper-
ature, coincides with the dolphins’ reproduc-
tive seasonality and seems to be related to
the apparent seasonal changes in the abun-
dance and distribution of the inshore prey
resources (Karczmarsks & Cockeroft 1997
Karczmarski er al. in press).

During most surveys in Algoa Bay, hump-
back dolphins remained for several hours
within the 15 km long stretch of coasthne
between Cape Recife and Port Elizabeth har-
bour (Fig. 1). Dolphin activity was not even-
ly distributed over this most extensively used
stretch of the Algoa Bay coastal zone and a
preference for shallow rocky reefs was evi-
dent throughout the year, The Coefficient of
Arca Use (AU) varied significantly between
the 31 sectors of coastline (Kruskal-Wallis
ANOVA, KW = 192.29, n = 640, P<0.0001)
and was significantly correlated with the dis-

ISSN 00756458 125

These animals, however, frequently altered
their behaviour when disturbed by inshore
boat traffic (Karczmarski et al. 1997).
During the sea-based surveys, it usually took
at least 3040 minutes of slow and gentle
approach, with the boat at a distance of at

454.00, n = 31, P = 0.71), Open stretches of
coasthine, sandy shores and areas with exten-
sive human activity (sea-traffic, tourists,
ete.) were used infrequently. Humpback dol-
phins were only sporadically seen north-
castwards off the Port Elizabeth harbour and
the groups progressing in a north-easterly
direction were amongst the smallest seen
(Karczmarski &  Cockeroft 1997
Karczmarski 1996a).

In the most extensively used sectors, the
dominant activity was foraging/feeding. The
frequency of this behaviour correlated sig-
nificantly with the distribution of shallow
rocky reefs (Spearman Rank Correlation, r =
0.70, 5 = 29, P <0.0001), presumably pri-
mary feeding grounds for humpback dol-
phins in the Algoa Bay region. Travelling
was significantly negatively correlated with
the distribution of inshore reefs (Spearman
Runk Correlation, r = -060, n = 29, P =
0.0006), but represented the dominant
behaviour in sectors with low AU values
which were probably used as “transit zones™
between different feeding grounds in the
Algoa Bay region. Of the nine sightings of
humpback dolphins recorded outside Algoa
Bay, foraging/feeding was observed only
along rocky shores, while travelling was
seen along both rocky and sandy coastal
zones (Karczmarski 1996a).

The proportion of time spent in different
behaviours varied throughout the day and
formed & distinct pattern which apparently
follows the solar day, is dominated by forag-
ing/feeding and shows only minor differ-
ences  between  summer  and  winter.
Generally, foraging/feeding peaked in the
moming, gradually decreased through the
rest of the day and occasionally, particularly
in winter. increased agan in the evening.
There was little tidal impact on the diumal
behaviour of humpback dolphins in Algoa
Bay (Karczmarski 1996a; Karczmarski &
Cockeroft in press b).

Koedoe 4172 (1998)

The present Jevel of industrialisation and
urbanisation of the Algoa Bay region is low,
During the last pollution survey (Gardner er
@l. 1985) the Bay was considered relatively
unpolluted and it seems apparent that the sit-
vation has changed very hittle since. The dol-
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Jeast 25 meters from the group, betore e
animals appeared 1o have become habituated
to the presence of the research boat.
Humpback dolphins were not affected by the
presence of bathers and/or surf-boards, but
appeared 10 be particularly disturbed by
powerboats and on numerous occasions (n =
64) were seen actively avoiding fast moving
vessels (95.3% of incidents). The
foraging/feeding along the Port Elizabeth
harbour wall, although relatively frequent
(mean AU = 0.17, sd = 0.11), was seen only
in the early morning, and the arca was gen-
erally avoided when the inshore traffic
increased (Karczmarski 1996a).

Implications for conservation and
management

In summary, humpback dolphins appear (o
be typical coastal dolphins, which occur in
small numbers, have low population growth
and depend on restricted inshore resources,
As such, they are particularly vulnerable to
negative environmental pressure.  Loss or
drastic alteration of their critical habitats,
frequent incidental mortality or heavy over-
exploitation (e.g. incidental entangiement,
bycatch) may reduce the local population to
a size where demographic or environmental
stochastic events could possibly represent a
threat 1o its continuous biological existence
(Gilpin & Soulé 1986).

Identification and subseguent protection of
habitats critical to dolphins seems one way
of ensuring a sufficient amount of spuce,
shelter and food for the ammals
(Karczmarski 1996a). In Eastern Cape
waters, the inshore, shallow reefs need to be
recognised as the habitat of primary impor-
tance for humpback dolphins, Destruction of
rocky shorelines could destroy dolphin feed-
ing grounds and/or reduce the nursery areas
of dolphin prey species,

Koedoe 4172 (199%)

likely to be particularly susceptible to the
disturbance caused by powerboats.

Considering the above, establishment of a
conservation and management  zone
(“Marine Sanctuary” sensu Salm & Clark
1989) in the Algoa Bay region is strongly
recommended. This area should incorporate
the whole stretch of rockv coastal zone

pmns In AIEOA Day, @ WEl ay o sasisns
Cape waters in general, are not subjected to
heavy depletion known to occur in other
arcas (e.g. capture in nets along the
KwaZulu-Natal coast, Cockcroft 1990).
Furthermore, levels of accumulated pollu-
tants are lower than those of animals from
some other areas (Cockeroft er al. 1989,
1991) and are unlikely to represent a threat.
Consequently, it seems apparent that the
Algoa Bay region currently represents a rel-
atively unspoiled environment which may
support a continuous presence of humpback
dolphins.

Nevertheless, only a very restricted section
of the Algoa Bay coastal zone is actively
used by these animals, Consequently, a large
scale alteration of the concerned area—the
dolphin primary feeding ground in Algoa
Bay—or commercial development leading to
an increase in human activity, could nega-
tively impact on humpback dolphins and
possibly cause a range shift. Destruction of
natural shorelines and feeding grounds s
seen as one reason for the decrease in sight-
ings of bottlenose dolphins in several sectors
of Sarasota Bay. western Florida (Wells
1993).

Inshore powerboat traffic has been identified
as serious disturbance factor for humpback
dolphins in Algoa Bay. In South African
walters all cetaceans are protected by the Sea
Fishery Act (Act No, 12 of 1988, regulations
18 and 19), and any disturbance of dolphins
is outlawed. However, as tourism is a grow-
ing industry in the Eastern Cape and water-
sports an important attraction of the region,
humpback dolphins are frequently subjected
to human/boat harassment. It seems espe-
cially so during summer (L. Karczmarski
pers, obs.), which further intensifies the call
for concern as summer represents the calving
season for humpback dolphins in the Algoa
Bay region. Young. inexperienced calves are

126 ISSN 0TS-6458

Megaptera novaeangliae and the southern
right whale Eubalaena australis, can regu-
larly be scen in the region (Karczmarski
1996b), Both whale species engage in annu-
al, winter migrations from polar feeding
grounds to their breeding grounds in sub-
tropical and temperate waters and are easily
accessible for both shore- and boat-based

wiatnhine in Alana Rauv and sanvirnnge In con-
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between Humewood Beach in Algoa Bay
and Maitlands River mouth, with its seaward
boundary following the 20-25 m depth con-
tour (Fig. 1). Within this conservation arca,
any coastal devclopments which include
shoreline alteration, removal of coastal reefs
and/or increase in inshore boating should be
planned carcfully and in consultation with
the appropriate conservation authority. The
most north-castern part of the proposed sanc-
tuary (the most south-western stretch of the
Algoa Bay's coastal zone} should be
declared a conservation priority site, mini-
mum 12 km long and 800 m wide (Fig. 1),
with limited boat traffic and prohibition of
shoreline development. This area should be
recognised as a “go slow™ zonc for any
enginc-powered craft, with speed limit of 6
knots. Quiside this area, an introduction of
“go slow” zones around siles apparently (re-
quented by humpback dolphins is strongly
recommended. A continuous monitoring of
dolphin responses 1o current levels of human
impact is essential.

On the other hand, the presence of the threar-
ened Indian Ocean humpback dolphin in
Eastern Cape waters, with the predictable
seasonal and daily occurrence and behaviour
patterns, could be exploited for ecotourism.
Moreover, bottlenose dolphins Tursiops
truncatus which are known 1o occur in
Eastern Cape waters in exceptionally large
groups, display similarly predictable patterns
of occurrence and behaviour (Karczmarski
1996b). The main core-areas used by hoth
dolphin species in Algoa Bay have been
identified and are suitable for both shore-
and limited/regulated boat-based dolphin
watch operations. Furthermore, in winter,
when numbers of both bottlenose and hump-
back dolphins decrease in Algoa Bay, two
species of great whales, the humpback

ISSN 0075-6458

would be exposed to the presence of a dol-
phin watch boat should not exceed four
hours a day. A “safe” distance of at least
30 m from a dolphin group should be kept
throughout the entire duration of a dolphin
watch operation.

Although adequate regulations and manage-
ment are critical, it is believed that with gen-
eral reduction of inshore powerboat traffic

"ﬂl"llll& an nlew A ) TSNS WS ¥ B8 WEWT mme =
clusion, the Algoa Bay region provides
excellent conditions for shore- and boat-
based dolphin and whale watching through-
out the year, Given adequate legislation and
proper, regulated management, dolphin and
whale watch groups could attract a number
of tourists into the Eastern Cape and stimu-
late interest in coastal conservation. With the
numbers of both humpback and bottlenose
dolphins apparently continuously declining
along the KwaZulu-Natal coast (Cockeroft
1990; Cockeroft & Krohn 1994), the Eastern
Cape scems to represent currently the true
“dolphin coast™ of South Africa.

Tt nceds to be stressed. however, Lhat the car-
rying capacity of Algoa Bay for boat-based
dolphin and whale watching operations is
limited. 1t should not exceed four average
size ski-boats (about 10 m), with a maximum
of two of these operating in the arca between
Cape Recife and the Port Elizabeth harbour
at a time. Only one boal should accompany a
dolphin group at a time. Furthermore, boat-
based dolphin watching would need to be
conducted carefully to avoid disturbance of
the animals and use of “common sense” dur-
ing such operations would be essential (see
the guideline on how to interact with free-
ranging dolphins in Karczmarski 1997).
When appropriately approached and fol-
lowed {(e.g. during the sea-based rescarch
surveys in Algoa Bay, Karczmarski 1996a),
the animals “tolerated” the company of a
slow moving and “‘gently behaving” research
boat for even several hours (min. = 45 min,
max. = 5 h) at a time, with apparently little or
no disturbance. For commercial dolphin or
whale watch operations, however, due to
their persistent and repetitive nature, the
duration of time spent following a dolphin
group should not exceed 30 min at a time.
The cumulative length of time the animals

127 Koedoe 4112 (1998)

Protection of habitats critical for humpback
dolphins should be addressed on a national,
or even intemational level. The recommen-
dations presented here for the Algoa Bay
region need be seen as part of a larger scale
effort, which should be given high priority in
integrated  coastal  zone  management.
Furthermore, the effort of conserving hump-
back dolphins is ideally suited to attract pub-
lic antention, thus strengthening the call for
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the dolphin preferred arcas. caretfully con-
ducted boat-based dolphin watching would
not represent a threat 1o the animals,
Nevertheless, the dolphin watch operations
would need to be closely monitored and it is
recommended that, when inttiated, an appro-
priate research project assess possible
impacts on the animals involved.

The inshore squid fishery off the Eastern
Cape is an important, growing industry,
Interviews with local fishermen indicate a
degree of antagomism towands inshore dol-
phins as  potential  competitors (L.
Karczmarski pers. obs.). However, although
squid forms an integral part of humpback
dolphin diet (Barros & Cockeroft 1991, dol-
phins are seldom seen in direct interaction
with squid-fishing boats (L. Karczmarski
pers. obs, ). Furthermore, the feeding grounds
of humphack dolphins (as well as bottlenose
dolphins, L. Karczmarski pers. obs.) are
hundreds of meters distant from the area on
which the squid fishery concentrates,
Consequently. although the interactions
between dolphins as top predators and the
squid fishery requires more investigation, i1
seems apparent that there is hule direct
interaction at present in the Algoa Bay
region,

Although the extent of long-range movement
of humpback dolphins from Algoa Bay
remains unknown, movement over distances
exceeding 110 km was documented and an
extensive population range approximating a
few hundred kilometres seems possible
(Karcemarski 1996a). Consequently, 1o be
effective, conservation measures should not
be restricted to a limited area, like for
instance exclusively the Algoa Bay region.
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conservation of the coastal marine environ-
ment and management of its biological
resources in general. This should be capi-
talised not only in the Eastern Cape but
wlong the whole of the east and south coast
of South Africa,
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