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Abstract—In order to determine fish spatial variation, the Kilifi Creek was divided into three
sampling zones: entrance, middle zone, and Creek end. Sampling was by both gill and cast
nets. Hill’s diversity indices were used as a measure of spatial diversity variance. A total of 95
species from 45 families were recorded. Gerres filamentosus, Pomadasys multimaculatum,
Leiognathus equula, and Terapon theraps occurred commonly. Highest species richness (N_=
68) and diversity (N, = 31.09) was recorded at the entrance and Creek middle respectively.
Most of the species overlap with the highest overlap index (I = 2.52) recorded between
Cynoglossus gilchristi and Scombroides lysan. The creek’s ichthyodiversity show considerable
variability, with the high richness at the entrance attributed to the presence of open water visitor
species. The high number of species compares well to records from Gazi Bay and Mida Creek

with some species not found further south.

INTRODUCTION

Like many other tropical systems, the
ichthyodiversity of eastern Africa is remarkably
high, almost comparable to the archipelagos of
South East Asia. It is one of the top three global
diversity hotspots (McAllister et al., 1994, from
Gell and Whittington, 2002). To a large extent,
this is due to heterogeneous and productive
systems of mangroves, seagrass beds, coral reefs,
sand and mudflats besides the open pelagic
systems, which occur in the region (Harling, 1980;
Valentine and Heck, 1999; Gell and Whittington,
2002). McClanahan (1997) remarks that 85 % of
fish catches in East Africa comes from the inshore
habitats.

That new discoveries are still being made in
the icthyofauna of the region is shown by the
recent report of a coelocanth Latimeria chalumnae
(Smith, 1939) off the Kenyan coast at Malindi only
50 km north of the Kilifi study site (De Vos and
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Oyugi, 2002), two specimens found at Kilwa,
Tanzania (Benno pers comm.) and 21 specimens
from Tanga region (Verheij pers comm). Previously
this species was reported from Grand Comore
Island, south of Madagascar, the Mozambique
Channel and in Indonesia.

Ichthyodiversity in the Western Indian Ocean
(WIO) can significantly vary between habitats.
Gell and Whittington (2002) report that
ichthyodiversity in Quirimba (northern
Mozambique) varies significantly among pure
seagrass beds to coral reefs and mangroves allies.
De Troch et al. (1996) report three distinct
communities, river fed creek, upstream and the bay
proper, in Gazi Bay (about 70 Kms south of Kilifi
Creek). Bock (1972; 1975) reports on several
differences in species distribution and densities
between shallow lagoons and creeks in Kenya.
Smith and Heemstra (1986) show how the reefs in
East Africa share common fish species despite their
geomorphological differences (i.e. from fringing
reefs to rock islands - atolls).
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Ever-increasing human pressure leads to
habitat degradation: pollution, overfishing,
nonselective harvesting of mangroves, besides
climate change critically threatens the general
diversity of marine and coastal fauna and flora.
There is an urgent need to determine the current
ichthyodiversity of the region for comparison with
historical data in order to develop conservation
strategies. While such work has been done in Gazi
Bay (De Troch er al., 1996; Wakwabi, 1999) and
in Mida Creek (Mwatha and Olembo, 1998) little
is known of Kilifi Creek.

MATERIALS AND METHODS

Sampling Sites

Kilifi Creek is about 50 km north of Mombasa,
Kenya’s main coastal city. During high tide, the
Creek extends 15 km inland with a depth ranging
from 0 m at the Creek end to 15 m at the mouth,
during the lowest low water. For sampling, the
Creek was divided into three zones: a) the
entrance, later named Kitsoka, which is
characterized by heavy waves from the open sea,
b) the middle zone, later named Musimuni, has a

Msa.. Musimuni

hotel to the east and a Yacht club to the west and
¢) the Creek end, later named Kibokoni, is
characterized by narrower mangrove creeks and
shallow waters and extends to the northwest,
where small streams such as Rare River enter. At
low tides most of this zone becomes exposed
making boat sampling almost impossible. Each
of the zones were further subdivided into 3
subsections (Fig. 1).

Sampling methods

A small motor vessel was used to access the three
zones, but for fish sampling a small dugout canoe
locally known as Dau was used to set out and haul
nets. Sampling was carried out during the south-
east monsoon. Gillnets, castnets and handnets were
used in sampling. Gillnets measured 20 m long
with mesh size ranging from 5-10 cm. were set
along the edge of the Creek, and across the Creek
in the middle region. Handnets were used to sample
cryptic species such as gobies and blennids in
isolated intertidal pools at low tide. Nine samples
were taken at each sampling site during the day at
high tide. Identification and nomenclature follows
Smith and Heemstra (1986) and Van Der Elst
(1993).
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Fish diversity

Hill’s diversity indices (1973): N, N,, N, and N
estimated site diversity as follows;
N_: diversity as the average number of
species per habitat.
N,: diversity as the exponent of Shannon
Wiener diversity index given as;

N, =exp (- p, (In p)) )
pi=ni/N
where: pi: is the proportional abundance of
species,

ni: number of individuals of i species,
N: total number of individuals

N, species evenness index as a reciprocal
of Simpson’s dominance Index;
N,=1/Xp? (ii)
N+oo: species dominance index based on
the reciprocal of the proportional
abundance of the commonest species;
N,_= 1/ proportional abundance of the

+

commonest species (iit).
Habitat overlap

To establish how different species share different
habitats, a parameter referred to as habitat overlap
index (L) was calculated as;

L = (A/XY) Z(xyi/a;)

Where: xi = number of species 1 in the habitat i
yi = number of species 2 in the habitat i
ai = availability of habitat i
A = the sum of habitat availabilities
X = total population of species 1
Y =total population of species 2 (Hulbert,
1978, from Abrams, 1980)

RESULTS

Atotal of 95 species belonging to 45 families were
recorded from 306 specimens sampled from the
Creek. The total list of species and their zonal
distribution in the Creek is given in Table 1.
Threadfin pursemouth Gerres filamentosus Cuvier,
1829, cock grunter Pomadasys multimaculatum
(Playfair,1866), Slimy Leiognathus equula
(Forskal 1775), and straight-lined thorn fish

Terapon theraps (Cuvier, 1829) are widely
distributed and commonly found in all the three
zones of the Creek.

Kitsoka had the highest species richness (N )
of 68 followed by Musimuni 29 and Kibokoni 18.
The same trend was followed by species diversity
(N,), where Kitsoka had 31.09, Musimuni 19.39
and Kibokoni 9.07. However, Musimuni had the
highest species evenness (N,) and dominance (N_)
of 14.29 and 7.36 respectively followed by Kitsoka
11.44 and 3.71, and Kibokoni 5.43 and 2.9 (Fig.
2). Figures 3 and 4 show positive correlation
between species evenness and dominance, and
between species richness and diversity
respectively.

Most of the fish species overlap in the three
broader zones of the Creek with the highest overlap
index (L) occurring between ripple fin tongue
Cynoglossus gilchristi (Ogilby, 1910) and double
spotted queenfish Scombroides lysan (2.42);
frogtail goby Oxyurichthys papuensis
(Valensciennes, 1837) and toothed soapy Gazza
minuta (Bloch, 1797) (2.19) and thornfish Terapon
Jjarbua (Forskél, 1775) and O. papuensis (2.06).
On the other hand, the weakest overlap was
recorded between yellowbanded goatfish Upeneus
vittatus (Forskal, 1775) and C. gilchristi (0.11), S.
Iysan and U. vittatus (0.15), and O. papuensis and
giant kingfish Caranx ignobilis (0.19) (Table 2).

DISCUSSION

Fish diversity in the Western Indian Ocean is
relatively high and generally both species richness
and diversity are higher than in temperate and
subtropical bays, and estuaries, where as few as
six species may contribute 70 % of the total catch
(Quinn, 1980, Little et al., 1988). The preliminary
assessment of Kilifi Creek shows this where the
most abundant eight families contributed only 66
% of the total catch.

Fish communities are also different from one
habitat to another as shown by Gell and
Whittington (2002) from the Quirimba
Archipelago in northern Mozambique. This is also
seen in Kilifi Creek. The entrance to the Creek has
a higher species richness than the landward
stations, due to the presence of numerous oceanic
fish. This was also observed by McClanahan and
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Fig. 4. Relationship between species richness (No) and diversity (N1) in Kilifl Creek

Mangi (2000), who also noted that species
evenness at local level (o diversity) in Kenya,
including but not limited to angelfishes, does not
relate to the entire WIQ. Some visitors such as the
queenfish Scombroides lysan, S. tol, §.
commersonnianus, and Carongoides
caerueopinnatus hardly enter the main Creek,
except when tidally driven. However, the Creek’s
species richness compares to that of Mida Creek
(Mwatha and Olembo, 1998), to the north and Gazi
Bay (De Troch et al. 1996; Wakwabi, 1999), to
the southern part of Kenya. The latter recorded 75
fish species from 40 families in Gazi Bay, against
the 96 species from 45 families recorded from the
Creek. Ninety five percent of their catches were,
however, juveniles and this does not allow an exact
comparison with the Kilifi records, since some of
the adult fishes are highly migratory. Our sampling
time was limiting the accuracy of presence -
absence records for comparative purposes.

At family level, the Kilifi ichthyodiversity
resembles the Quirimba diveristy as reported by
Gell and Whittington (2002), but differs at the
species level. In Mozambique for example the
endemic  blackfoot cardinal Apogon

mozambiguensis was not found yet was recorded
from Kilifi Creek. At the same time, the commonly
caught haemulids in Kilifi Creek (P. commersonni,
P, kaakan, P. multimaculatum) were not recorded
from their intensive sampling of the seagrass and
the coral reefs of the Quirimba. The relatively high
number of families (45) from only 306 individuals
compared to 58 families recorded by Gell and
Whittington (2002) from 46, 629 individuals in
Quirimba is striking.

Little et al. (1988) recorded 86 species
belonging to 43 families from Tudor Creek
(Mombasa) using a beach seine which were
dominated by families Gobiidae, Gerridae, while
Signathidae and Leiognathidae dominated the
Kilifi Creek samples. However, due to the
differences in sampling methods, including the
predominant use of gillnets, many of the smaller
fish such as gobies, mudskippers and blennids may
have escaped capture. In his preliminary checklist
by underwater survey, Bock (1975) reports a
general lack of Serraninidae, Gobiidae and
Blennidae from Kitsoka area of Kilifi Creek. The
few blennids and gobies mentioned in the current
list were caught by orthodox methods including
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Table 1. Record of fishes of Kilifi Creek in three different zones

Family Species Creek Zones
N Kitsoka  Musimuni Kibokoni
Common Name Scientific Name (Entrance) (Middle)  (End)
Acanthuridae  Tailring surgeon Acanthurus blochi, Valenciennes, 1835 —
Acanthurus xanthopterus Valenciennes, 1835 ——
Surgeonfish Acanthurus sp. Forskal, 1775 T—
Albulidae bonefish Albula vulpes (Forskal, 1775) T —
Apogonidae  Blackfoot cardinal Apogon mozambiquensis —
Apogon nigripes Playfair & Gunther, 1866 —
Ariidae Tropical seacatfish Arius dussumieri (Valenciennes, 1840) T —
Belonidae Crocodile needlefish Tylosurus crocodilus crocodilus (Peron le Sueur, 1821) —
Blennidae Streaky rockskipper Istineblenius dussumieri (Valenciennes, 1836) T—
Bothidae Largefoot flounder Pssudorhombus arsius (Hamilton-buchanani, 1822) ——
Carangidae Indian mirrorfish Alectis indicus (Ruppel, 1830) ——
Yellowtail scad Atule mate (Cuvier, 1833) —
Coastal queenfish Carangoides caeruleopinnatus (Ruppel, 1830) T ——
Glant kingfish Caranx ignobifis (Forskal, 1775) —— —
Brassy queenfish Caranx papuensis (Alleyne & MacLeay, 1877) —
Bigeye queenfish Caranx sexfaciatus (Quoy & Gairmard, 1825) —
Topedo scad Megalaspis cordyla (Liinnaeus, 1758) —
Talang queenfish Scomberoides commersonnianus Lacepede, 1801 —
Doublespotted queenfish ~ Scombroides lysan (Forskal, 1775) —
Needlescaled queenfish  Scomberoides tol (Cuvier, 1832) —
Chaetodontidae  Coachman Heniochus acuminatus —
Chirocentridae  Herring Chirocentrus nudus (Whitehead, 19733) —
Clupeidae Blueline herring Herklotschthys quadrimaculatus —
Kelee shaad Hilsa kelee {Cuvier, 1829) T ———
Indian pellona Pellona ditchela (Valenciennes, 1847) —
Cynoglossidae  Ripplefin tongue Cynoglossus gilchristi (Ogilby, 1910) ——
Dactylopteridae  Helmet gumad Dactyloptena orientalis (Cuvier, 1829) —
Drepanidae Concertina fish Drepane longimanus (Bloch & Schneider, 1801) —
Elopidae Ladyfish Elops machnata (Forskal , 1775) —
Engraulidae  Indian anchovy Stolephorus indicus (Van Hasselt, 1823) —
E |

Glassnose

Thryssa sp. (Cuvier, 1829)
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Family Species Creek Zones
— Kitsoka Musimuni Kibokoni
Common Name Scientific Name (Entrance) (Middhe)  (End)
Ephippidae Longfin batfish Platax teira (Forskal, 1775) —
Spadefish Tripteradon orbis (Playfair, 1866) —
Gerreidae Smaliscale pursemouth  Gerres acinaces (Bleeker, 1854) e —
Threadfin pursemouth Gerres filamentosus (Cuvier, 1829) —
Gobiidae Goby Glossogobius sp. (Gil, 1860) —
Eyebrow goby Oxyurichthys ophthalmonema (Bleeker, 1857) —
Frogtail goby Oxyurichthys papuensis (Valensciennes, 1827) —
Bigfinmudhopper Periophthalmus sobrinus (Eggert, 1935) —
Haemulidae Sailin rubberlip Diagramma pictum (Thunberg, 1792) —
Lemonfish Plectorhinchus flavomaculatus (Erhenberg, 1830) —
Whitebarred rubberlip Plectorhinchus playfair (Pellegrin 1914) —
Spotted grunter Pomadasys commersonni (Lacepede, 1801) —
Javelin grunter Pomadasys kaakan(Cuvier, 1830) —
Rock grunter Pomadasys multimaculatum (Playfair, 1866) T —
Hemiramphidae Tropical half beak Hyporhamphus affinis (Gunther, 1866) —
Labridae Cheeklined wrasse Cheilinus diagrammus (Lacepede, 1801) —
Cigar wrasse Cheilio inermis (Forskal, 1775) —
Tripletail wrasse Cheilinus trilobatus (Lacepede, 1801) —
Leiognathidae ~ Toothed soapy Gazza minuta (Bloach, 1797) T —
Slimy Leiognathus equufa (Forskal, 1775) T —
Leiognathus sp. (Lacepede, 1802) T —
Lethrinidae Blackspot emperor Lethrinus harak(Forskal, 1775) —
Sky emperor Lethrinus mahsena (Forskal, 1775) T —
Emperor Lethrinus sp. (Cuvier, 1829) —
Lobotidae Tripletail Lobotes surinamensis (Bloch, 1790) —
Lutjanidae River snnaper Lutjanus argentimaculatus (Forskal, 1775) —
Twinspot snnaper Lutjanus bohar (Forskal, 1775) —
Dory snnaper Lutjanus fulviffamma (Forskal, 1775) F——
Onespot snnaper Lutjanus monostigma (Cuvier, 1828) —
Bluestripped snnaper Lutjanus notatus(Cuvier, 1828) —
Blood snnaper Lutjanus sanguineus (Cuvier, 1828} —
Mugilidae Fringelip mullet Crenimugil crenilabis (Forskal, 1775) —
Bluetail muflet Vafamugil buchanani (Bleeker, 1853) —
Bluespot mullet Valamugil sehel (Forskal, 1775} T——
Mulidae Sunrise goatfish Upeneus sulphureus {Cuvier, 1829)

Yellowbanded goatfish

Upeneus vittatus (Forskal, 1775)
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Family Species Creek Zones
Kitsoka Musimuni Kibokoni
Common Name Sclentific Name (Entrance) (Middle)  (End)
Muraenidae Moray eel Gymnothorax sp. Bloch, 1795 —
Ophichthyidae  Muray eel Mystriophis sp. ——
Ostracidae Whitespotted boxfish Ostracion meleagris Shaw, 1796 ——
Piotosidae Stipped eelcatfish Plotosus lineatus (Thunberg, 1787) —
Pomacentridae ~ Sergeant major Abudefduf vaigiensis (Qouy & Gairmard, 1825) —
Psettodidae Adalah Psettodes erumae (Bloch & Schneider, 1801) ——
Scaridae Christmas parrotfish Calotomus carolinus (Valenciennes, 1840) ——
Marbled parrotfish Leptoscarus vaigiensis (Qouy & Gairmard, 1824) ——
Dusky parrotfish Scarus niger (Forskal, 1775) I——
Eclipse parrotfish Scarus russelli (Valenciennes, 1840) T—
Bullethead parrot fish Scarus sordidus (Forskal, 1775) —
Scombridae King mackerel Scomberomorus commerson {Lacepede, 1800) P—
Mackerel Rastrelliger sp. E—
Scorpaenidae  Scorpion fish Brachypterois sp T—
Serranidae Redmouth rockcod Aethaloperca rogaa (Forskal, 1775) —
Brownbarred rockcod Cephalopholis boenack (Bloch, 1790) T——
Brindlebass Epinephelus lanceolatus (Bloch, 1790) —
Siganidae Starspotted rabbitfish Siganus stellatus (Forskal, 1775) —
Whitespotted rabbitfish ~ Siganus sutor (Valenciennes, 1835) ——
Sillaginidae Silver sillago Sillagos sihama (Forskal, 1775) —
Sparidae Riverbream Acanthupagrus berda (Forshkal, 1775) A—
Sphyraenidae  Great barracuda Sphyraena barracuda (Waibaum, 1792) T—
Synodontidae  Blochy lizardfish Sauridia gracilis (Qouy & Gairmard, 1824) —
Greater lizardfish Sauridia tumbil (Bloch, 1795) T—
Teraponidae  Thormfish Pelates sp. (Cuvier, 1829) —
Thornfish Terapon jarbua (Forskal, 1775) T ——
Straightlined thornfish Terapon theraps (Cuvier, 1829) L —
Trichuridae Cutlass fish Trichurus lepturus (Linnaeus, 1758)




Table 2. Fish Species habitat overlap index (L) in Kilifi Creek
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irregular use of hand-nets besides literally hitting
them (particularly the mudskippers) with objects.

According to Richmond (1997), the
biogeography of the WIO is fairly uniform, with a
wide spread of many flora and fauna. This could
partly explain the general similarity of most of the
fish communities in the entire coast. At localised
levels, a number of fish species exhibited niche
overlap, but a comprehensive study on their
feeding habits is needed to explain such
coexistence.

At a wider spatial scale, this short survey
revealed three species, which have not previously
been recorded in the southern Western Indian
Ocean based on the selection included in Smith
and Heemstra (1986). They include the wolfherring
Chirocentrus nudus - which is easily confused with
C. dorab (occurring in the Southern WIO),
scorpionfish Brachypterios sp. and thornfish
Pelates sp. As opposed to the C. dorab, C. nudus
has a longer pectoral fin, which is equal to the
distance from gill opening to mid snout. The
Pelates sp. recorded from the Creek lacks a dark
mark behind the head as is found in its close
relative P. quadrimculatum in southern Africa. The
Kiiifi thornfish has only two horizontal bands along
its body. The Brachypterios sp. recorded from
Kilifi has a relatively shorter spine about equal to
the soft rays and the dorsal spines are less than
half the body depth. This species is close to the B.
serrulatus (Richardson, 1846) recorded from the
Gulf of Oman (Smith and Heemstra, 1986).
Detailed taxonomic studies would establish the
status of the two species in the Creek.

CONCLUSIONS

The ichthyodiversity of Kilifi Creek is relatively
high compared to other areas along the Kenyan
coast. The short survey revealed a total of 95
species belonging to 45 families with considerable
variability in local diversity variability between the
creek end and its mouth. A more comprehensive
survey, covering a whole lunar cycle would map
out the exact status of the fish diversity of the creek
to enable conclusive comparison with other regions
and to facilitate identification of conservation and
management strategies. Such a study would further
establish the status of some of the species, which
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were recorded from the Creek, which do not appear
in Smith and Heemstra (1986) and thus help
establish the southern boundary for these species.
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