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Abstract

Twenty stations were sampled in a reef-protected lagoon on the east coast of Zanzibar from a variety of habitats:
seagrass beds, fine sand, bare medium sand and coarse sand. Total meiofauna densities ranged from 219 to 3422
ind./10 cn?. Stations in the upper lagoor: (400 m from shore) had relatively higher densities of meiofauna than

those of other habitats, apart from seagrass beds. Of the 12 major taxa recorded, Nematoda normally was the
most abundant taxon, contributing between 13% and 97% of total fauna, followed by Harpacticoida, Polychaeta
and Turbellaria. Nematodes were dominated by epistrate feeders in all habitat-types and altogether 100 nematode
genera were found within the lagoon. Clear nematode assemblage structures were depicted by non-metric mul-
tidimensional scaling ordination in seagrass bed, fine sand and coarse sand habitats. On a larger scale, sediment
characteristics seem to determine the gross assemblage structure. Samples from the same station were more similar
in terms of generic occurrence and population structure than samples from different stations in similar habitats. This
indicates that there are localised factors influencing the nematode populations on a small scale in each habitat-type.

Introduction populations largely depend on local circumstances. In
intertidal regions, meiofauna numbers are known to

Populations of living organisms in nature are generally vary greatly as they are influenced by many biotic
heterogeneously distributed. Aggregations may occur and abiotic factors. Salinity and moisture or pore wa-
at scales from a few millimetres to many kilometres, ter content in these regions can vary much between
but the causes of such patchy distribution are not Seasons and on a diel basis as a result of dilutions
always clear. Differences in physico-chemical proper- during rainfall and day-time evaporation, which is ac-
ties such as temperature, depth, mean grain size, watecompanied by high temperature variations during ebb
currents, salinity, food and oxygen tension are known and in windy conditions (Jansson, 1967). Sediment
to be associated with differences in density of mar- granulometry is mainly influenced by physical factors
ine benthic populations between localities (see reviews but macrofaunal bioturbation and disturbance due to
by Hicks & Coull, 1983; Heip et al., 1985; Decho feeding and locomotion can modify sediment structure
et al., 1985; Giere, 1993). Physical attributes are 9iving rise to a patchy distribution of meiobenthos.
also known to exhibit small-scale variations. Hogue For instance, enhancement of meiofauna may occur
& Miller (1981) found, for example, that sediment in microhabitats, e.g. near tube or burrows (Reise &
microtopography accounted for the difference in nem- AX, 1979), in faecal casts (Warwick et al.,1986), and
atode populations in an intertidal sand-flat. However, @ reduction in feeding or disturbance areas (Warwick
many of these factors operate in different ways and the €t al., 1986; Palmer, 1988; Olafsson et al., 1990).

intensity of the effect they exert on the benthic animal Hodda (1990) compared the variation of estuarine lit-
toral nematode populations over three spatial scales

* Author for correspondence i.e. cm, tens of m and hundreds of km, and found
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that the variations in the nematode population arose occasional pockets of coarse sands, especially close to

from several sources and estimated that about a thirdthe reef) and is protected from severe surf and waves

of the variance originated from small-scale variation by a fringing reef roughly 2 km from shore. Tides are

in conditions. Similarly, Li et al. (1997) found that semi-diurnal with the tidal range reaching over 4 m.

over 40% of the nematode diversity variance could be The hydrodynamic conditions during the investigation

explained at cm scales, when comparing meiobenthic period were as follows: water temperature ranged from

variations in North Sea estuaries. 30°C to 37PC and salinity ranged from 14 psu to 32
Although the intertidal meiofauna of marine psu.

beaches and lagoons has been studied at many latit-

udes and localities (e.g. see Heip et al., 1985; Coull, Field studies

1988 for review), the coverage of some geographic

regions has not been extensive. This is particularly Four transects of 5 stations each were located approx-

true for the tropics. Alongl (1986) studied different imate|y 500 m apart, and Samp|ed during Spring low
functional zones in the Great Barrier Reef, Australia, tide in January 1994. Stations were chosen to rep-

and found that nematode community structure from resent the main habitats across the lagoon i.e. fine

the reef crest to the shallow lagoon appeared to be sands, seagrass beds, bare sands and coarse sands (see
determined by sediment granulometry. Several au- Figure 1). At each station, a quadrat of # nvas
thors have found significant differences in meiofaunal rand0m|y (person blindfolded and the quadrat thrown
densities between sediment-types in tropical habit- into the area) located within an area of ca 56 m
ats and have recorded highest numbers of meiofaunaand samples retrieved as follows: one 5 cm deep core
in fine sands (see Alongi, 1989b for review; Grelet (9.6 cnf area)was pushed into the sediment at a fixed
et al., 1987; Gourbault et al., 1995; Boucher,1997; position within a quadrat frame for meiofauna sample
Gomez Noguera & Hendrickx, 1997). The western and left in position. Adjacent to the meiofauna core,
Indian Ocean region which includes the coast of east- two smaller cores (4 Cﬁ) were taken for Ch|orophy||
ern Africa has received little coverage in meiobenthic g extraction. These were immediately combined and
research. The east African coast supports extensivemixed with an equal volume of 90% acetone in a vial
intertidal lagoon flats composed mainly of carbonate and wrapped with aluminium foil. Within the same
sand and in Zanzibar these account for approxim- quadrat position cores (9.6 énfor organic content
ately 90% of the total coastal area. In tropical Africa, and mean grain size determination were taken and fi-
only two studies conducted in lagoons away from nally the core for meiofauna was retrieved and fixed
mangroves have so far been published, one on thewith 8% formalin. Within the frame, a hole was dug
effects of extensive seaweed farming on meiobenthosto the ground water level (when water was absent on
(Olafsson et al., 1995) and the second on selection of the surface) and salinity measured with a refractometer
meiobenthic prey byGerres oyengNdaro & Olafs-  and temperature with a thermometer. At each station,
son, 1995). The purpose of this study was to quantify the whole procedure was repeated five times.
the meiofauna in the intertidal lagoon, and to find out In the laboratory, animal samples were washed
which factors influence their distribution, with special through 500 and 4Qum sieves and the meiofauna
emphasis on nematode assemblages. In this paper, wextracted from the 4@ m sediment fraction using Lu-
report on the spatial distribution of meiobenthos of a dox colloidal silica at a specific gravity 1.15 (Platt
shallow Iagoon on the east coast of Zanzibar while & Warwick, 1983) Macrofauna animals retained on
a later contribution describes their seasonal variation the 500.m sieve were sorted out, counted and iden-
over a period of two years. tified to major taxa. Meiofaunal higher taxa were
identified and counted under a dissecting microscope.
From each meiofauna sample approximately 100 nem-

Materials and methods atodes were transferred to glycerine and mounted on
slides for genus identification under a high power
Study area stereo-microscope using the pictorial keys of Platt &

Warwick (1983). We were unable to correctly assign
The study site, Paje (0616 S, 30 32 E) is illus- to genus level all animals within the gene@ro-
trated in Figure 1. The intertidal lagoon is shallow ( maspiriniaandSpirinia, so these were taken together
5 m deep at spring high tide), characterised mostly in one group. Nematodes were assigned to trophic
by medium and fine, poorly sorted coral sands (with groups according to the scheme of Wieser (1953).
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Figure 1. The study site at Paje on the east coast of Zanzibar. Major habitats occurring in the area are shown with numbers indicating stations
sampled.

Mean grain size was determined according to Morgans assumption of homoscedasticity. When conditions for
(1956) and sediment classified on basis of Wentworth the use of a parametric test were not fulfilled, Kruskal
scale as described in Giere (1993). ChlorophyMas Wallis or Mann-WhitneyU tests were employed. Spe-
estimated spectrophotometrically using the formula of cies diversity was assessed using the Shannon-Wiener
Parsons et al. (1984). For assessment of organic con-information function {’), Pielou evennesg/() (both

tent, sediment samples were dried at°@for 24 h using log), Simpson’s index D) and the number

to constant weight and then ashed in a muffle furnace of species at the 50 individual level using Hurlbert's
at approximately 550C for 5 h and weighed again. (1971) rarefaction methodS). Multiple regression
Organic content was expressed as the proportion of theanalysis (Sokal & Rohlf, 1995) was used to investig-

initial dry weight. ate the relationship between meiofaunal densities and
several environmental variables simultaneously.
Statistical analyses Major meiofaunal taxa and nematode genera

abundance data were double square root transformed
Differences in faunal density and environmental vari- and subjected to non-metric multidimensional scaling
ables among habitats were investigated by means ofordination (MDS) and cluster analysis using the Bray-
1-way analysis of variance (ANOVA). Pairex pos- Curtis similarity measure and group average cluster-
teriori comparisons of density estimates were carried ing. The ANOSIM randomisation test (Warwick et
out with a Tukey test, using 95% confidence limits. al., 1990) was used to test for significant differences
Prior to the analysis of variance all data werejtpg in nematode assemblage structure between habitats

transformed and Cochran&-test used to check the and the dissimilarity percentage program (SIMPER,



136

Warwick et al., 1990) used to identify the genera mak-
ing the greatest contribution to differences between
stations observed in the MDS plots.

Results

Environmental characteristics

Table 1 shows measurements of abiotic factors in the
lagoon. Most of the factors in the lagoon were quite
variable among stations. Sediment organic content
ranged between 3.9% (station 7) and 9% (station 3).
Sorting of grain size ranged between 0.80 phi (sta-
tion 1) and 1.34 phi (station 2) implying that sediment
was generally poorly sorted. Mean grain size ranged
between 120um (very fine sand, station 12) and
860.m (coarse sand, station 20), although the major-
ity of the stations were either medium or fine sands.
Chlorophyll a values ranged between 0.7 g carbon
ml~1 (station 13) and 3.7 g carbon ™l (station 4).
The water temperature varied between°80(station

13) and 37°C (station 6) and no trends were evid-
ent between transects with increasing depth. Salinity
ranged between 14 psu and 32 psu. Station 11 receive

freshwater intrusion from seepage and springs opening
up in the area and had salinity ranging between 14 psu
and 23 psu. Stations stood at different shore-levels, the

closest 55 m from shore and the farthest was 1500 m
from shore (see Table 1).

Major Taxa

Twelve major meiofaunal taxa were identified
i.e. Nematoda, Harpacticoida, Cyclopoida, Poly-
chaeta, Amphipoda, Ostracoda, Oligochaeta, Tur-
bellaria, Insecta, Hydroida, Gastropoda and Cu-
macea. Meiofauna density was variable among sta-
tions (Table 2). Total meiofauna numbers ranged
between 219 ind. 10 cnt and 3422 ind. 10 cm?.
Apart from the seagrass stations, all stations in the up-
per shore £ 400 m from shore) had relatively higher

densities of meiofauna than those at other shore levels.
Nematodes dominated at most stations (except at sta-
tions 19 and 20 which had medium and coarse sands,

respectively) contributing between 13% and 97% of
the total population. Macrofauna (including larger

Table 3 shows the average and standard deviation
of organic content, chlorophyli, nematode trophic
groups, meiofauna and total macrofauna in the four
main habitats of the lagoon. Nematoda, most nem-
atode feeding groups, Polychaeta, Ostracoda, total
meiofauna and total macrofauna numbers were relat-
ively higher in both fine and seagrass habitats than
in coarse sand and medium sand habitats. There was
a significant difference in the densities of all meio-
and macrofauna groups among habité#s<(0.05, 1-
way ANOVA and Kruskal Wallis test, Table 4). The
results of multiple regression analysis are shown in
Table 5. Nematodes and total meiofauna were highly
correlated with sediment characteristics (mean grain
size, sorting coefficient, skewness and kurtosis simul-
taneously) P < 0.001,r? = 0.5 andP < 0.001,r2 =

0.3 for nematodes and total meiofauna, respectively).
Both showed significant correlation with organic con-
tent of sediment and chlorophylsimultaneously, but
the r2 value was quite low in both cases (Table 5).
Copepoda (adult harpacticoid copepods plus copepod-
ites) was neither correlated to sediment characteristics
nor organic content and chlorophgll Polychaeta was

cpot correlated with sediment characteristics but was

slightly correlated with organic content and chloro-
phyll a (Table 5).

Nematode assemblage structure

A total of 100 nematode genera belonging to 25 fam-
ilies were recorded in the lagoon (Table 6). Three
families made up almost half of all individuals iden-
tified, i.e. Desmodoridae (19.8% of total genera),
Linhomoeidae (16.3%) and Chromadoridae (11.3%).
Most families contributed less than 1% of the total
abundance (Table 6). Seventeen genera occurred only
once while 7 genera had a frequency of 50% or
more. The most frequent genera we@romaspir-
ina/Spirinia (79%), Daptonema(74%), Leptolaimus
(70%), Microlaimus(66%),Marylynnia (59%), Chro-
madorina(57%) andLinhomoueg50%). Most gen-
era (83 genera) were poorly representedl1@s total
abundance), while 11 genera were moderately abund-
ant (1-5% of total). Five genera occurred with high
abundance (5—10% of total) and only one ge@isp-
maspirina/Spiriniahad very high abundance-(10%

copepods, amphipods, polychaetes, ostracods and turof total).

bellarians) numbers were low compared to meiofauna,
ranging between 3 and 84 ind. 10 tfaMean value of
macrofauna in bare sand stations was 23 ind. 10%m
whereas in seagrass stations it was 60 ind. 10cm

At major taxa-level, neither multi-dimensional
scaling ordination nor Bray-Curtis cluster analysis
(not shown here) revealed distinct clusters of sta-
tions with respect to their taxonomic composition.
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Table 1. Average valuesN = 5) of abiotic factors measured at various stations in Paje during January 1994. Stations are arranged

according sediment type and to distance from shore, seagrass stations have been grouped together. Habitat type: b.s = bare sand; s.g. =

seagrass; v.S.S. = Very sparse sea grass or seaweed

Station Chla Mean grain  Sorting Skewness Kurtosis Org. cont. Distance Sed.type Habitat Salinity Temp.
@Cmi-1)  (um) (phi) % (m) (psu) Q)
16 1.44 134 1.06 -0.44 1.77 3.98 55 Fine b.s 30 31
5 1.32 172 1.00 —-0.29 1.46 6.30 60 Fine b.s. 30 37
11 1.47 184 1.38 -0.55 3.98 4.53 79 Fine b.s. 23 32
17 1.03 160 0.98 -0.11 1.30 5.04 350 Fine b.s. 31 31
4 3.72 148 0.95 —-0.35 1.32 5.56 400 Fine b.s. 30 33
8 2.37 172 117 -0.29 2.24 4.69 600 Fine b.s. 30 31
13 0.65 196 1.10 -0.24 1.75 4.23 600 Fine V.S.S. 31 31
7 1.65 290 0.98 —-0.33 1.87 3.86 300 Medium b.s. 29 31
3 1.44 282 1.15 -0.37 2.74 8.95 650 Medium  v.s.s. 30 33
18 1.26 304 1.13 -0.26 2.74 4.24 800 Medium b.s. 31 31
1 1.37 254 0.80 —-0.27 1.04 4.73 1000 Medium  v.s.s. 31 32
9 1.39 442 1.19 -0.08 3.65 7.32 1000 Medium  v.s.s. 32 32
14 1.15 318 1.18 -0.38 3.12 4.54 1000 Medium b.s. 32 30
19 1.97 290 091 -0.21 1.70 5.50 1000 Medium b.s. 31 31
10 1.35 354 0.95 -0.15 1.84 7.07 1300 Medium b.s. 31 32
15 2.13 262 0.80 -0.40 1.06 4.61 1500 Medium  b.s. 31 32
20 1.58 864 0.90 -0.29 2.50 6.81 1500 Coarse V.S.S. 31 32
6 2.57 152 1.21 —-0.55 2.71 7.54 200 Fine s.g 30 31
2 1.65 270 1.34 -0.38 4.34 6.81 800 Medium  s.g 31 33
12 1.97 116 0.94 -0.40 1.17 5.31 250 Very Fine s.g. 31 32

However, when applied to nematode genera abund- Fine sand nematode assemblage

ance data a multi-dimensional scaling ordination gave ) . o

clearer pattern with some stations close together or The density of nematodes was highestin fine sand hab-
overlapping and others widely separated from each itats. The five most abundant genera in fine sand hab-
other (Figure 2a). There was generally more similar- itat wereChromaspirina/Spirinie(lA% of total abund-

ity within stations than among stations even if some ance), Leptolaimus(10%), Metalinhomoeug10%),
stations formed clusters. All replicates from station Marylynnia (9%) andSabatieria(7%). Three genera
20 including one replicate from station 9 had coarse Were found in higher numbers than in the other hab-
sand. Station 20 separated from the rest of the stationsitats i.e. Chromadorina, Sabatieriand Metalinhom-
(Figures 2b and 3). The samples from fine sand sta- 0eusand, t_herefore, c.on'_tripute_zd relatively more than
tions and seagrass bed stations overlapped and weréther species to the dissimilarity between the habitats
not significantly different in pair-wise comparisons (see Table 7). In terms of trophic structure, fine sands
(ANOSIM, P>0.05, Figures 2b and 3), while all other Were inhabited by higher percentage of none-selective
pair-wise comparisons between habitats resulted in deposit feeders (1B) and predators/omnivores (2A)
significant difference (ANOSIMP<0.05, Figure 3).  than the other habitats (Table 8).

Some grouping occurs according to grain size and dis-

tance from shore (Figure 2b—c), while no pattern was S€agrass nematode assemblage

discernible with chlorophy (Figure 2d). Density of nematodes was relatively high in this hab-

iSOI’-:— r(])(fe ;eesrrajgfogzsg;g/ri?; k;(e){vézgngkrg:)eiltrgsCa?rrenzaro-wnitat' The five most dom_ir_1a_nt genera in seagrass bed
in Table 7. The greatest dissimilarity was found were Chromasplrlna/Sp|r|n|a(22%),. Terschelllng|a
between céarse sand habitat and fine sand habitat(l?%),Daptonema(9%) andLeptolaimusand Spilo-

SN phorella each contributing 8% of the total abund-
(dissimilarity = 81%).

ance. Terschellingiawas found in highest numbers
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Figure 2. Multi-dimensional scaling ordination of nematode genera abundance data from all samples. (a) all replicates within stations shown,
number indicates station (see Figure 1), circles proportional to mean grain size (b), distance from shore (c) and cld@optstitrations

).

in the seagrass habitat resulting in highest percentage(15%),LeptolaimusandRichtersia(each contributing
(27%) of selective deposit feeders among the habitats 8% of the total abundance) atBammanemd3%).
(Table 8). Several genera found in high numbers in both fine sand
and seagrass habitat were relatively rare in the medium
sand assemblage i.€hromadorina, Metlinhomoeus,
Terschellengisand Sabatieria The trophic structure

The medium sand habitat had in general lower nem- resempled mostly the fine sand assemblage (Table 8).
atode densities when compared to both fine sand

and seagrass habitats. The five most dominant gen-
era wereChromaspirina/Spirinia(38%), Daptonema

Medium sand nematode assemblage



-/ Fine sand inshore
@ Sesprass bads

_| Fine to madium sand midshore

~ Coarse sand ofizhore

Figure 3. Multi-dimensional scaling ordination of nematode genera
abundance data from the four main habitats (shown in symbols).

Coarse sand nematode assemblage

Densities of nematodes were low. The five most
dominant genera wei@hromaspirina/Spirinig46%),
Leptolaimus (15%), Promonhystera(13%), Chro-
madorina(4%) andEpsilonema(3%). Highest per-

centage of epistrate feeders was found in this envir-

onment (63%). Many nematode genera occurring in

other habitats were absent in the coarse sand habitat

(probably due small sample size, only 6 replicates in
total) but two generaRhipsandTrochamuswere only
encountered at this coarse sand station.

Discussion

The total abundance of meiofauna, and the variability
of densities observed in this study, fall within ranges
found in similar habitats (e.g. Alongi, 1986,1989a,b;
Vargas, 1988; Suresh et al.,, 1992; Dittman, 1995;

Olafsson et al., 1995; Boucher, 1997; Gomez Noguera

& Hendrickx, 1997). Dominance of nematodes in

tropical intertidal systems have also been documented

for Australia (70%, Dittman, 1995), in Costa Rica
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(82%, Vargas, 1988) and in Mombasa Kenya (53—
95%, Vanhove et al., 1992).

In the current study, the family Chromadoridae

was found dominating in terms of number of nem-
atode genera, but the family Desmodoridae lead in
abundance. Epistrate feeders dominated in all habitat-

Table 3. Average (Avg) and standard deviation (sd) of organic
content (%), chlorophyl (ngIfl), abundance of nematode
trophic groups, meiofauna and total macrofauna in the the dif-
ferent habitats of the lagoon. Faunal abundances are expressed
per 10 cn?

Coarse Medium Fine Seagrass
sand and sand beds
(n=6) h=42) (=52) (h=15)

Organic content Avg 7 5 5 7
sd 1 2 3 2
Chlorophylla  Avg 2 1 2 2
sd 0 0 1 1
Trophic groups:
1A Avg 12 43 155 191
sd 8 46 197 196
1B Avg 9 112 310 120
sd 21 117 413 67
2A Avg 42 228 482 373
sd 74 170 437 240
2B Avg 4 20 102 30
sd 5 72 166 34
Meiofauna:
Nematoda Avg 70 424 1094 759
sd 103 230 1044 468
Harpacticoida Avg 154 172 127 237
sd 51 164 106 151
Polychaeta Avg 17 48 62 61
sd 10 41 74 42
Amphipoda Avg O 2 10 19
sd 1 4 19 10
Ostracoda Ag 1 1 4 13
sd 1 3 8 9
Oligochaeta Avg 3
sd 3
Nauplii Avg 1 8 15 9
sd 1 15 29 12
Turbellaria Avg 5 20 10 7
sd 4 17 12 8
Total meiofauna Avg 247 676 1323 1109
sd 85 271 1103 467
Total macrofauna Avg 7 19 28 57
sd 3 9 28 19
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Table 4. Results of 1-way ANOVA and Kruskal-Wallis tests for meiofauna
densities, nematode diversity indices, and trophic groups, some environmental
variables and macrofauna between the different habitats (seagrass beds=S,
fine=F, medium=M and coarse=C sands) of the lagoon

1 - way ANOVA Kruskal-Wallis

"Fratio  siglev  Post hoc. sig. lev.
Meiofauna
Nematoda ok
Harpacticoida *
Copepoda Hox
Polycheata *
nematode div. index
richness 4.6 ok S>FM
Shannon ok
eveness ok
Environ. variables
organic content 4.7 ok S>F
chlorophylla *
sorting 1.9 NS
skewness 4.7 M- S
Trophic groups
1A 11.1 ok SF>CM
1B *
2A %k
2B 7.34 ok F>CM
Macrofauna
Copepoda Hox
Amphipoda ok
Polychaeta 6.2 ook S>CFM
Ostracoda ok
Turbellaria *

***=pP<0.001,**=P<0.01,*=P<0.05, NS=not significant.

Table 5. Results of multiple regression analysis (R squared, F -ratio, P -value and

significance level) for major meiofauna taxa abundance (logx+1) transformed data
simultaneously on mean grain size, sorting coefficient, skewness kurtosis and sim-
ultaneously on organic content and chloropaylalues from a tropical intertidal

lagoon
Mean grain size, Chlorophyd,
sorting coefficient, organic content
skewness
R2 F-ration  signi.lev. R2 F-ratio  signi. lev.

Nematoda
Copepoda
Polychaeta
Total meiof.

0.5 23.8 ok

0.06 1.6 NS
0.08 2.2 NS

0.3 11.8 ok

0.08 4 *
0.5 2.7 NS
0.08 4.3 *
0.08 4.5 *

***=pP<0.001,*=P<0.05, NS=not significant.
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Table 6. Nematode family percentage
(%) abundance and number of genera
(N) in each family identified from Paje

types of the lagoon in Zanzibar. Similarly in Australia,
Alongi (1986) observed the family Chromadoridae

dominating other nematode families in terms of num-

ber of genera, but the family Desmodoridae recor- Family % N
ded the highest abundance and epistrate feeders were Desmodoridae 198 8
found dominant. He found that gt thg re_ef crest and Linhomoeidae 163 6
at the shallow lagoon area experiencing intense wave Chromadoridae 113 14
nematode mean densities were significantly lower than Cyatholaimidae 98 12
in sands within other zones. Faunal groups were dis- Leptolaimidae 97 3
tinct among different reef zones: coarse to medium Xyalidae 91 8
sands were inhabited primarily by omnivorous and Comesomatidae 84 6
epistrate-feeding nematodes while fine sands of the Microlaimidae 42 1
lagoon were inhabited by non-selective or selective Ethmolaimidae 33 4
deposit feeders. Boucher (1997) worked on three dif- Selachinenematidae 2.4 5
ferent soft-bottom types in a lagoon in New Caledonia Oncholaimidae 06 4
and showed that coarse sand close to the reef had Epislonematidae 06 3
fewer nematode genera compared to medium and fine Axonolaimidae 03 3
sands in other bottoms. He also found epistrate feeders Trefusiidae 03 1
dominating in sandier bottoms and noted different fa- Enoplidae 03 2
milial dominance in different bottom-types. The fam- Oxystominidae 02 3
ily Desmodoridae was found to be the most abundant Ceramonematidae 0.2 3
. . . Ironidae 0.2 2
followed by the family Chromadoridae. In an earlier .
. . . p Enchelidiidae 01 4
study, in the same lagoon in Zanzibar, Olafsson et S
. . , Anticomidae <01 3
al. (1_995) showed that epistrate feeders dominated in Anoplostomatidae <01 1
sandier sediments. . ' Monhysteridae 01 1
Most of the genera observed in this study com- Paramicrolaimidae <01 1
monly occur elsewhere in the world. The dominance Diplopeltidae <01 1
of epistrate feeders and the paucity of selective de- Desmoscolecidae  <0.1 1

posit feeders and other feeding guilds in coarse sands
indicates that sediment granulometry influences nem-
atode distribution in the lagoon on the east coast
of Zanzibar. There appears to be different and dis-

tinctive nematode assemblage structures differing in down to 5 cm after doing a preliminary survey in the
density, generic and trophic composition within fine  fine and medium sand, where we found that over 95%
sand, medium sand and seagrass habitats which is inof all nematodes were found in upper 5 cm of 10 cm
agreement with Alongi (1986) and in partial agree- deep coresr=6). In coarse sand, however, nematodes
ment with the findings of Boucher (1997). It has been are likely to be distributed much deeper (e.g. Olafsson,
demonstrated by several other studies that sediment1991) and, therefore, we may have only sampled a
granulometry very much influence the distribution of small part of the nematode population in these coarse
nematodes indirectly through its control on interstitial sandy pockets.
space (i.e. pore-size) and directly through individual |t was clear that samples within stations were more
grain surface areas that relate to biofilms and bacterial similar than samples among stations although in some
colonisation (e.g. Heip et al., 1985). In general, there instances a limited overlap or clustering of stations
is a tendency for the proportion of epistrate feeders to could be observed (see Figure 2a). This must be ex-
be higher in larger grain sediments and for the deposit pected since samples within stations (i.e. replicates)
feeders to dominate in fine sediments (Wieser, 1959; were physically much closer and were likely to experi-
Tietjen, 1969; Hodda & Nicholas, 1986; Alongi, 1986; ence more or less similar abiotic and biotic conditions.
Giere, 1993; Boucher, 1997). Samples among stations not only stood much fur-
The low number of nematodes recorded in the ther apart but also occurred at different shore-levels

coarse sand may have several explanations, one bewhere they were likely to be affected by large-scale
ing sampling design. We decided to take core samplesyariations.
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Table 7. Abundance 10 cm? of nematode genera averaged across replicates in fine
sand inshoren(= 52), seagrass(= 15), medium sand midshore € 42) and coarse

sand offshorer( = 6) stations. Genera are ranked according to average Bray-Curtis
dissimilarity between samples from different habitats. Mean values representing the
contribution of each genus to dissimilarity are shown as percentage and cumulative per-
centage; a cut-off to the genera list was applied at cumulative percentage dissimilarity,

50%
Avg. abundance 10 it Percentage  cum%
fine sand seagrass
55% Dissimilarity
Genus
Sabatieria 180 19 4 4
Metalinhomoeus 240 12 4 9
Terschellingia 64 120 4 13
Marylynnia 149 29 4 17
Gomphionema 99 2 4 20
Chromadorina 122 27 4 24
Linhomoeus 54 13 3 27
Spilophorella 43 55 3 31
Microlaimus 45 18 3 34
Dichromadora 38 8 3 37
Daptonema 43 61 3 39
Halichoanolaimus 33 9 3 42
Chromaspirina/Spirinia 138 155 3 45
Chromadora 10 11 3 48
fine sand medium sand
67% Dissimilarity
Chromadorina 122 7 5 5
Metalinhomoeus 240 2 5 10
Marylynnia 149 26 4 15
Spilophorella 43 2 4 19
Sabatieria 180 1 4 23
Linhomoeus 54 9 4 27
Halichoanolaimus 33 0 4 31
Terschellingia 64 1 4 34
Gomphionema 99 4 4 38
Microlaimus 45 28 3 41
Daptonema 43 55 3 45
Chromaspirina/Spirinia 138 135 3 47
medium sand seagrass
62% Dissimilarity
Terschellingia 1 120 6 6
Spilophorella 2 55 4 10
Chromadorina 7 27 4 14
Sabatieria 1 19 3 17
Marylynnia 26 29 3 21
Richtersia 33 0 3 24
Microlaimus 28 18 3 27
Metalinhomoeus 2 12 3 30
Halichoanolaimus 0 9 3 32
Linhomoeus 9 13 3 35
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Table 7. Continued

Avg. abundance 10 crt Percentage cum%

Euchromadora 1 8 3 38
Chromadora 4 11 3 41
Promonhystera 8 6 3 43
Comesoma 14 1 2 46
Leptonemella 4 14 2 48
coarse sand fine sand

81% Dissimilarity
Chromadorina 1 122 6 6
Metalinhomoeus 0 240 6 11
Marylynnia 0 149 6 17
Linhomoeus 0 54 5 22
Chrospirina/Spirinia 2 138 4 26
Sabatieria 0 180 4 30
Spilophorella 1 43 4 34
Gomphionema 2 99 4 38
Halichoanolaimus 0 33 4 42
Terschellingia 0 64 4 46
Daptonema 0 43 4 50

coarse sand  seagrass

78% Dissimilarity
Terschellingia 0 120 6 6
Daptonema 0 61 6 12
Chromaspirina/Spirinia 2 155 5 17
Spilophorella 1 55 4 21
Chromadorina 1 27 4 25
Sabatieria 0 19 4 29
Maylynnia 0 29 3 32
Metalinhomoeus 0 12 3 35
Microlaimus 1 18 3 38
Linhomoeus 0 13 3 41
Halichoanolaimus 0 9 3 44
Epsilonema 2 0 3 47
Chromadora 0 11 3 49
coarse sand medium sand

75% Dissimilarity
Daptonema 0 55 7 7
Chromaspirina/Spirinia 2 135 7 14
Richtersia 0 33 4 18
Epsilonema 2 1 4 22
Microlaimus 1 28 4 26
Marylynnia 0 26 4 30
Paracyatholaimus 2 1 4 33
Comesoma 0 14 4 37
Promonhystera 0 8 3 40
Leptolaimus 10 49 3 44
Chromadorina 1 7 3 47
Lnhomoeus 0 9 3 50
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; ; Table 8. Percentage abundance of each nematode
Habitats such as seagrass beds provide generally feeding group in t%e 4 habitats (1A=Selective de-

Uniqlfe micrp-habitats (Sefe Decho et aI.,_ 1985) en- posit feeders, 1B= non-selective deposit feeders,
hancing meiofauna colonisation and provide refuges 2A=Epistrate feeders, 2B=Predators/Omnivores)
for small predators of meiofauna. The lack of signi-
ficant difference between assemblages derived from

Fine Medium Coarse Seagrass

seagrass beds and inshore fine sands in the current sand  sand sand  bed
study was unexpected, and we can only infer that the 1A 15 11 18 27
results suggest the overwhelming dominance of sed- 1B 30 28 13 17
iment grain size as a factor influencing meiofaunal 2A 46 57 63 52
density. Seagrass reduces water movement and re- 28 10 5 6 4

direct currents resulting in deposition of fine grains
(see Decho et al., 1985). Ecologically such an ac-
tion would tend to provide a habitat with fine sands
which favour colonisation by nematodes. This may fr4in from generalisations based on correlative ana-
have led to the occurrence of defined nematode as-yyqjs aone. The use of experimental manipulations in
semblage stryctures which showed d|'fferent trophw finding community control mechanisms or in trying
group proportions and to some extent different species v estaplish causes of observed populations densities

composition compared with the sandy habitats.  geem indispensable, if meaningful results are to be
In this study, macrofauna numbers seem to be quite expected.

high when densities are considered pér(see Decho

et al., 1985), even though we have used sampling
device designed for meiofauna, i.e. small cores. Most
of the stations in this study were either in barren sands
or in very sparse seagrass. Only three stations were
Lruly seagrass patches (stapons 2, 6 & 12). A num- author’s Ph.D. programme. The authors would like

er of stud|§§ associated with macrofauna have notedy thank the Co-ordinators of SAREC/UDSM Bilat-

higher densities and greater number of species present

in seagrass areas compared to adjacent areas Iackingi;enraI Programme, particularly Dr Ron Johnstone for
seagrass (e.g. Orth & Heck, 1980; Summerson & aking funds available for the research to be con-

i ducted in Zanzibar. We are very much indebted to
Petgrs?rl;l, 19hS4|' D;Cho etal, 19;358:t th both Mr Mtumwa Mwadini of the Living Resources
n the whole, the seagrass habitat has more rnac'Laboraltory at the Institute of Marine Sciences in Zan-
rofauna species thar) adjacent unvegetateql sand areaSihar and Sara Sjéling at the Department of Biochem-
The reasons often given for such observations are: 1. istry, Stockholm University for their devoted help in
large predators control the abundance of small pred- sample collection. We thank Prof. M. Vincx, Prof
ators which would prey on meiofauna in barren areas A Coomans and. D. Verschelde (')f tHe Dep,artme.nt
(e.g. Evans, 1983), 2. seagrass provide refuge for mac- . i . :
rofauna (e.g. Hooks et al., 1976), which are potential of systematics and morphology, University of Gent,

. T Belgium for their kind assistance in identifying many
predators of meiofauna residing in seagrass. The relat'nematodes from our samples and confidently assign-
ively high number of macrofauna observed in stations ing them to genus. We wish to thank Prof. R. Elmgren
within seagrass in this study Iepds support to this idea. Dr B. Widbom ana Dr lan Meyer for re\/.ie\;ving and '
:_rirf’e\zl\;ﬁv:rrn’()(\)/\lljrhri(;iuizﬂgsc’r(g4a—n9|g/o?&:rtg (C:gm(re;sttorrf(?sde giving useful_comr_nents and sgggestions to improve

. ) . the manuscript. Finally, we wish to thank Dr MA
;E;polr;%ds)ds\’/sgwi;éiﬂ-h:'\[l?r?gI}nt?r?gc,j ﬁgg;”:/’gss r?(F),[Ngoile, the former director of IMS for his encourage-
appropriate as it is known that carbonate sands if over- ment and for making space available for our work at
heated tend to decompose giving free carbon dioxide
and water which contribute to the loss in weight, thus
leading to higher apparent organic matter percentage.

To understand differences in nematode assemblage

structure am_ong h_ab|tats It m_ay b(_a n_ece_ssary to give Alongi, D.M., 1986. Population structure and trophic composition
careful considerations regarding distributions and re-  f free-living nematodes inhabiting carbonate sands of Davies
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