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Macrofaunal Assemblages of
Littoral Seagrass Communities

C.M. Muthama & J.N. Uku1

ABSTRACT
Acomparison ofmacrofauna found invegetated seagrass areas and unvegetated areas was under
taken in Nyali Beach, Kenya. This study was aimed at establishing the importance ofseagrasses to
the Kenyan marine environment. Samplingwas conducted during the N.E. and S.B. monsoon pe
riods.

The trends show that the vegetated areas had a slightly higher abundance of macrofauna
compared to the unvegetated areas. Furthermore, the areas with a mixed vegetation cover sup
ported a higher number of macrofauna during the N.E. monsoon. The overall abundance of
macrofauna was also found to be higher during the N.E. monsoon period. This paper discusses
the importance ofdifferent seagrasses in the maintenance ofcoastal biodiversity.

INTRODUCTION

Seagrasses are submerged grasslike flowering plants. They are angiosperms, belonging to
the monocotyledon group of plants, and are widely distributed in shallow coastal areas
throughout the world. Seagrasses have submerged flowers with pollination occurring un
derwater.Thereareapproximately45 species ofseagrass in the world's oceans, falling into
two families and 12genera. The family Potamogetonaceacontains 9genera and 34 species.
ThefamilyHydrocharitaceae contains3generaand 11 species (phillips 1978).

1 KMFRI, P.O. Box 81651, Mombasa (krnfri@recoscix.com).
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InKenya, seagrasses are found in shallowcoastal regions ofestuaries, bays and reefs. As
the prominent features of the intertidal zone, they extend from low water levels of neap
tides to areas well beyond the reefin deep waters. Some seagrasses are exposed for consid
erableperiodsduring lowspringtide,whileothers though situated high on the shore, grow
in poolsanddepressionswhereacertainamountofwater is left by the receding tide Qsaac
1969).

Seagrasses serve multiple functional roles in coastal ecosystems. They superimpose a
structuralcomponentonotherwisebare sand ormud-bottoms (phillips 1978). Theyserve as
a habitat for many small invertebrates and fish. Above all). the seagrass community ron
tributes to fisheries productivity of the Kenyan coastal waters as they serve as nursery,
breedingandfeedinggrounds for fish. They also function as arefuge for marine organisms
by providing protection from predators. The blades ofseagrass supportadiverse epiphytic
growth ofalgae which is asource offood for herbivorous marine organisms. Epiphytes con
tribute to the high productivityoftheseagrass beds and it rivals that ofmany of the world's
cultivated crops (phillips 1978).World-wide, seagrasses havebeenused by man as food and
as asource ofincome. The leaves ofEnhalus acaroides (Linnaeus f.) Royale have been re
ported to be used forweaving mats and hats, whereas the rhizome is eaten as mtimbi bythe
Lamu people in Kenya Qsaac 1969; Wakibia 1995).

The faunal assemblages associated with seagrasses canbe sub-divided into several func
tional sub-units (Orth 1987; Fortes 1990). These sub-units include: species, known as epi
phytes attached to leaves and stems of the seagrasses, mobile species, known as nekton
thatswim overandunderthe leafcanopyandbenthos (infauna) found within thesediment.

Manys.tudies demonstrate that seagrass beds influence the communitystructure ofrna
rineinvertebrates (Edgaret al. 1994; Orth 1987; Connolly 1994). The investigation ofvege
tated habitats has revealed agreater faunal species riChness, abundance, biomass and pro
ductivityinvegetatedareas rompared to unvegetated habitats (Edgar 1990). This has been
attributed toanumberoHactors. Generally, the high abundanceofanimals invegetatedsites
couldbe due toan increase in theamount ofphysical structure usable as living space. There
is alsoan increasein thenumberofmicrohabitats, sedimentderompositionandstabilisation,
food resources, protectionfrom predatorsandlastlyto thereductionofhydrodynamicforces
causedbywaveaction.

The sedimentary character, ofthe substrate, has also been found to influence the taxa
found in the seagrass sediments. Distribution patterns ofbenthic plants and animals are
strongly influenced by the firmness, texture and stability oftheir substrate. In the case of
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mobile macrofaunathese features govern theeffectiveness oftheir locomotionand for non
motile species, the persistence oftheir attachment to the bottom. The particle size and or
gamc content ofthe bottom material limit the versatility and thus the distribution of spe
cialised feeding habitats (Sumich 1984). Forexample, suspension feeders require clean wa
ter to avoid clogging their ffiters with indigestible particles. Therefore, they are found on
rocks orassociatedwithcoarse sediments. Some depositfeeders selectorgamcallyrich areas
for consumption to increase the nutritivevalue ofwhat theyeat (Sumich 1984).

Studies of macrofauna in Kenyan seagrass beds have been few (Uku 1995) hence the
purpose of this study was to investigate the role that the seagrass community plays in the
support ofmacrofaunal assemblages. It aimed at distinguishing the types of macrofauna
found in sediments ofdifferent seagrass assemblages. Macrofauna cited in this study was
comprisedofmicroscopicanimals,whichwerecapturedbyasieveof0.5 mm mesh size and
were not large enough to be identifiedbythe naked eye.

STUDY AREA
The studywas conducted, during the months ofJanuary, 1997, and April, 1997, in Nyali
Beach, approximately7km north from Mombasa Island (Map 1: p.20). Like the rest of the
Kenyan coastline, the area experiences two seasonal trade wind changes known as North
East (N.E.) and South East (S.E.) monsoons. The seasonality experienced along the East
African coastline is a result of the shifting of the Intertropical Convergence Zone
(McClanahan 1988). The N.B. monsoon occurs from October to March while the S.B. mon
soon is experiencedfrom March to October. S.E. monsoons are characterised byhigh cloud
cover, rain, windenergy, decreased temperaturesand decreasedlight. During the N.B. mon
soons, these variables are reversed. These climatic phenomena ultimately affect physical,
chemicalandbiologicaloceanographicproeesses (McClanahan 1988).

Samplingwas conducted at the southernendofNyaliBeach, an areawith limited human
disturbancecompared tothehotelbeaches in the area. Patches ofseagrass were identified
randomly in the area. Different combinations of seagrass species were sampled. Mixed
species compositions, single species composition (monospecific) and bare sand patches
were the focus of this study. These seagrass associations were found 100m from the high
water mark at theshore.
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MATERIALS AND METHODS

AssessmentofSeagrassBiomass
In the field the shoots ofthe different seagrasswere counted in replicate areas of25x25 an.
Samples ofthe above ground seagrass material was cropped from the 25x25 cm. The sam
pleswerecarried to the laboratorywhere the spedeswereidentified using the identification
keys by Isaac (1969). Thereafter each ofthe seagrass species was dried in the oven at 80De
to aconstantweight. This was the dryweight estirilate of the above ground seagrass mate
rial.

Macrofauna Collection
Replicatecores ofmacrofaunawere obtainedfrom the sediments ofeach seagrass area and
non-vegetated sites. Acorer ofdiameter 35an was pushed down to adepth of10 em in the
sediment. Due to patchness ofthe macrofauna in seagrass environments, two cores were
obtainedadjacent to each otherand mergedto representone core sample. In the laboratory
the animals were preservedin 10% formaldehydebefore processing.

The macrofauna samples were then washed and sieved using asieve of05 mm mesh
size. The sampleswere placed in suitable containers and stained using Rose Bengal dye then
preservedwith 10%formalin. The organismswere identified andcountedunderadissecting
microscope. The identificationoftheanimalspecieswas undertaken using the keys adopted
from Barnes (1980) and Day (1974). The animals were classified according to families
(Warwick 1988).

SedimentAnalysis
Sedimentswere collected from each site using a core of diameter 35 cm to adepth of 10
cm. The sediment samples were wrapped in aluminium foil and oven dried to a constant
weight at 80De. 100g ofthe samplewas thenweighed and drysieved using aseries ofsieves
andamechanical shaker. The sediment grain size was then analysed using the Wentworth
scalebasedonphivaluesand the mean sediment grain size was obtained using techniques
cited in Buchanan&Kain (1971). Triplicate samples of4grams, from each sample, were ig
nited at 500Defor4hours for the determinationoforganicmatter.

RESULTS

The Seagrciss Composition ofNyaliBeachDuringtheStudy Period
There were 9species ofseagrasses found in the Nyali Beach area during the study period.
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These were Halophila ovalis (R. Brown) Hooker f., Halophila stipulacea (Forsskal)
Asherson,Enhalus acoroides (Ilnnaeus f.) Royale and Thalassia hemprichii (Enhreberg)
Ascherson from the family Hydrocharitaceae. The family Potamogetonaceae was repre
sented by Cymodocea rotundata Ehrenberg and Hemprich ex Ascherson, Cymodocea
serrulata (R. Brown) Ashereson andMagnus,Halodule wrigbtii Ascherson, Syringodium
isoetfolium (Ascherson) Dandy and Thalassodendron ciliatum (Forsskal) den Hartog.
The Nyali Beachareawas dominated by mixed species associatedwith afew monospecific
patches ofT.ciliatum, H wrightii andH ovalis. The monospecific vegetation areas re
ferred to in this reportwere areas coveredbyasingle seagrassspecieswhereas mixed vege
tation areaswere thosewith avarietyofseagrass speciesgrowing together.

Table 3.1
Charaderistics ofseagrasses in Nyali Beach by site (average (s.d))

SPECIES SHOOT DENSITIES* SEAGRASS BIOMASS
jan. N!!::. Jan. !'!P!::

Mono 1 Hwrightii 57 (23) 350 (99) 0.15 (0.06) 4.34 (2.57)

Mono 2 H ovalis 61 (13) 84 (4.9) 0.53 (0.11) 0.97 (0.17)

Mono3 T. ciliatum 22 (3.0) 47 (9.5) 16.8 (5.2) 34.9 (3.0)

Mixed 1 C. rotundata 28 (15) 1.62 (0.28)
C. serrulata 17 (5.7) 2.84 (0.22)
Hwrightii 41 (11) 23 (15) 1.05 (0.42) 0.48 (0.29)
H stipulacea 1 (1.2) 53 (33) 0.05 (0.00) 1.60 (0.02)

Mixed 2 T. hemprichii 28 (17) 10 (5.7) 1.56 (0.50) 8.00 (1.10)
S. isoetifolium 44 (28) 61 (5-1) 2.58 (1.19) 5.32 (10.63)
C. serrulata 17 (12) 5 (2.1) 5.14 (1.48) 2.66 (1.99)

Mixed 3 E. acoroides 11 (2.6) 7 (1.4) 18.3 (2.5) 10.7 (2.0)
T. ciliatum 13 (14) 6.5 (0.7) 11.8 (9.8) 19.2 (7.4)

*Number ofshoots/O.0625m2

The abundance ofseagrasses in the samplingsites. The monospecific seagrass with the
highestbiomass inJanuarywas T. ciliatum. The highest biomass from amixed seagrass bed
inJanuarywas thatofE. acoroideswhichwas associatedwith T. ciliatum in amixed vegeta
tion area. The biomass results reveal ageneral increase in the seagrass biomass fromJanuary
(N.E. monsoon) to April (S.E. monsoon (fable 3.1). The bare sand areas were sampled in
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bothJanuary and April. These areas were surrounded byvegetation whereas others were
foundinpoolsduringlowtide.

Seagrass ShootDensities inNyali Beach
Mean shoot densities showedasubstantial increase inApril compared toJanuary (Table3.1).
Some areas showedadecrease as shownbythe third mixed area composed ofE acaroides
and T. ciliatum. However some species, like HWrightii (Mono 1), showed an increase
from 57 to 350 shoots/0.0625m2.

Composition ofMacrofauna in the UnvegetatedAreas (bare areas) Nyali Beach
The macrofauna from both the vegetated and bare areas were categorised into 11 groups
based on their families. The categories were Polychaetae, Oligochaetae, Nematoda,
Amphipoda, Tanadacea, Cumacea, Isopoda, Capepoda, Ostracoda, Sipunculida and
Ophiuroidea. Theanimalswhichdid notfall inanyofthesecategorieswere placed under the
'Others' category.

Thebare sand samples ofJanuaryshowed different characteristics in animal composition
(Appendix 3.1: p.62). The bare sand locationswere sampled, inJanuary, and while the first
one had 104±12 nematoda/core as the highest number ofanimals, the second bare sand
areahadonlyafewnematodes andTanaedaceatook the leadwith a mean of39±45 organ
ismslcore. In the first bare sand sample ofJanuary, amphipods and ophiuroidswere absent.
The second bare sand sample showed no ophiuroidea and 'others' but all the other cate
gorieswere represented.

InApril, three bare sandareas were represented. In everybare sand location during this
month, asingle family seemed to dominate (Appendix3.2: p.63). The first area had numer
ousTanadaceawhile thesecondand thirdareas had ahigh numberofoligochaetes.

All the bare sand samples of April had no Ophiuroidea. In addition to the lack of
Ophiuroideathesecondareaalso lackedCumaceaandIsopodawhile all thesegroupsinclud
ingamphipodaweremissingin the thirdarea.

Macrofauna ofthe VegetatedAreas
The monospecific areas ofH wrightii andH ovalis favoured thedominanceofnematodain
Januarybut thischanged to oligochaetes in April (Appendix 3.1-3.2). During the N.E. mon
soon Ganuary),the monospecificareaoftheseagrassH ovalis gave the highest single cat
egoryofnematodes. Therewere approximately112±50nematodes/core.
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In April (S.E. monsoon), the abundance of the spedfic locations reduced drastically
(Appendix3.2).Generally, the animals were less abundant in April as compared toJanuary.
This is indicatedbythe monospecific bed ofH. ovalis. The highest number ofnematodes
from amonospecific bed ofH ovalis was 112±50 nematodes/core, the number in April
dropped to 24±25nematodes/core. There was still a lack ofOphiuroidea in the bare areas
andthroughout the sampling areas there was areduction in the number ofCumacea in all
theareassampled.

The trends ofthe overall abundance ofmacrofauna shown in Appendix 3.1-3.2 indicate
thatthe abundance-ofmacrofaunawas higher inJanuary and the mixed areas had slightly
moreanimals compared to the othersites.

Table 3.2 Sediment cbaraderistics oftbe Nyali Beacb sampling areas

Jan. 1997 Apr. 1997
MEAN ORGANIC MEAN ORGANIC

SEDIMENT CONTENT SEDIMENT CONTENT
GRAIN SIZE GRAIN SIZE

.....................................!RhD G!?t Ql.h!) (~t .
Mono 1* 2.31 1.46 3.02 1.80
Mono 2* 2.10 1.07 2.08 1.58
Mono 3* 1.28 1.22 2.30 1.66
Mixed 1* 2.88 2.27 2.67 2.12
Mixed 2* 2.72 2.30 2.88 2.17
Mixed 3* 2.42 1.12 2.12 1.43
Bare Sand 2.33 1.00 1.82 1.03
Bare Sand 1.78 1.27 2.87 1.44
Bare Sand 2.33 1.43

*For specification of the type(s) ofseagrass species see Table 3.1.

Sediment Grain Size Characteristics
Sediments in the studyareawere sandysediments with different ranges as shown in Table
3.2. Fine sand sediments were the most dominant in theJanuary and April sampling areas.
The results of the sediment grain size analysis showed that the mixed vegetation area of
Crotundata, H stipulacea and Hwrightii had the highest value for mean grain size in
January. Small phivalues indicate coarse sediments whereas large phi values indicate fine
sediments. Thevalue was 2.88, the grain size characteristic of fine sand. The lowest mean
grain size value for the month ofJanuary was 1.28 and this belonged to the medium sand
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categoryand was found in the monospecific area of T. ciliatum. Only two areas had a
medium sedimentgrain size and theywere monospecific areaofT. ciliatum and an unveg~

etatedarea.All the otherareas inJanuarywere characterisedbymean sedimentgrain offine
sand. In theApril samples the lowestmeangrain sizewas 1.82 from an unvegetated areaand
hadagrain type ofmedium sand. Apart from these two areas, all the other samples in the
month ofApril hadagrain typeoffinesand.

Sediment OrganicMatter Content
The results revealedthat the percentage organicmatterofthesedimentfrom the bare sand
areawere slightly lower than thevegetated sites (Table 3.2). The percentage organicmatter
contentof the mixed beds with 3seagrass species were generally higher than those from
the monospecific areas of T. ciliatum,H wrightii andH. ovalis. The results also reveal that
the total organiccontentofthesedimentsamples inAprilwas slightlyhigher than in]anuary.

DISCUSSION

The seagrasses found in the studysite in Nyali Beach were typical ofseagrasses found along
the Kenyan coast as describedbyIsaac& Isaac (1968), Coppejans, Beeckman& Wit (1992),
Wakibia (1995) and Uku (1995). The only species that were absent in the Nyali study area
were Zostera capensis Setchell, Halophila minor (Zoll.) den Hartog and Halodule
uninervis (Forsk.) Aschers. The absence of these species in the particular study sites
chosenmaynotnecessarilymean that they are totally absent in the rest ofthe Nyali Beach
section andamoredetailed surveymayyet reveal their presence. Studies along the Kenyan
coast hav~ revealed the dominance of Thalassodendron ciliatum and Tbalassia
hemprichii in coastal lagoons (Isaac & Isaac 1968; Coppejans etal. 1992). As this studywas
limited toasmallareaofthelagoon, anindication ofthedominantplant types was not possi
ble.

The lowerbiomass ofseagrasses inJanuarycompared toAprilwas expected. The month
ofJanuaryfalls during the N.E. monsoon and as observedbyIsaac (1969) the density ofveg
etation and thevarietyofspecies is lowerin the N.B. monsoon from October to mid March.
This is the time ofthe yearwhen the lowest spring tides are found during the day andwhen
air temperatures areveryhigh henceaffecting plantgrowth in the shallow areas. In contrast,
during the S.B. monsoon period (April) the lowestspring tides are atnightand daytime tem
peratures are lower thus the vegetation is at its optimum growth. This was shown by the
biomass increase ofthe seagrass species inApril.
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This studyindicatedonlyslightdifferences in the abundance and diversityofmacrofauna
in the vegetated and bare areas. Other studies have shown distinct differences between
vegetated and unvegetated areas (Edgar 1990). However this was not so in this study. This
couldbebecause the bare areas chosen for this studywere located close to the vegetated
seagrass areas. This means that debris from the seagrass could have been carried into the
bareareas henceprovidingdetritus, which isafood sourcefor the macrofauna.

Theanimals that composedthe macrofaunaofthe seagrassbeds ofNyali Beach are typi
cal ofseagrass areas along the Kenyan Coastand elsewhere in the world (Uku 1995). Of all
the animal groups thatwere identified in the study area the group Ophiuroidea was very
scarce in the bare sandareas. This group ofbrittle stars are typically found in rocky crevices
alongthe Kenyan coast (personalobservation). Thus theiroccurrencein the vegetated areas
in largenumbers indicates that the rootsandrhizomes ofthe seagrass vegetation provides a
crevice likeenvironment thatenable thisgroup toinhabit thevegetatedareas.

The overall macrobenthic distribution was lower inApril (S.E. monsoon) and this could
have been due to the effects of sand scour and general turbulence of the SE monsoon
(Alongi 1990) which causes the death of the macrofauna, espedally the Cumacea. This de
crease inApril couldalsobedue toproductive seasonalityofthe different animalgroups and
the abundance ofpredatoryfish (Stoner 1980), though work on this aspect is yet to be un
dertaken.

At the startofthe study, it was assumed that all seagrassvegetation types support asimi
lar abundance ofanimal groups. This study shows that there were different animal groups
dominating in the differentseagrass areas. The numbers in the mixed areas were slightly
higher, espedallyin]anuary. This could be attributedto the fact that mixed seagrass beds
couldhave more to offer in terms ofhabitat diversity as there aredifferent types ofroots and
shoots in one area compared to monospecific areas, which have only one type ofroot, rhi
zomeand leafstructure. Thiswas true in]anuarysamplesbutinApril the trend changed and
monospecificbeds seemedto have moreanimals. This maybeexplainedby the general tur
bulenceofthewaterduring the S.E. monsoon and therefore uneven distribution ofanimals
everygiven time. In]anuary, thewater is calm giving the animals an opportunity to choose
habitatswith thebestenvironmentalrequirements.

Earlierstudies onvegetatedareasindicate that theabovegroundbiomass is highlysignifi
cantlyrelated tomacrofaunalabundance (Heck& Westone 1977). This was not the case in
this study. In this studythe presence ofplantmaterialwas responsible for animal abundance
although the amountofthematerial did not seem to matter. This canbeseen in the fact that
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high seagrass shoot densities did not necessarilysupport ahigh number ofanimals and the
animal numbers decreased inApril in spite ofan increase in shoot densities. Taylor & Lewis
(1970) stated that areas with alarge amount ofdead plant debris is afavourable habitat for
both suspensionanddetritus feeding organisms.Vegetatedareas are likely to trap materials
carriedbywatercurrents hence forming aconcentration ofdead plant material that attracts
theanimals to theseareas.

The sediments in the study area were fine sand sediments indicating that the wave en
ergyin this areas is lowand that the areais protectedfrom strongwaves. This is reflected by
the assemblages ofseagrass species found in the area as areasofstrong wave action would
have coarse sediments and only one seagrass species that can withstand the wave action
(Uku 1995). Astudy ofsediments in seagrass beds conducted by Taylor & Lewis (1970) in
Mahe also showed that sediments in seagrass beds on sheltered reefflats were fine.

The occurrence ofslightlyhigher organic matter in sediments of mixed seagrass beds
indicatethe high fertility of these areas (Sumich 1984). High organic matter is also associ
atedwith high animalabundancebecause more deposit feeders will selectthese areas to in
crease the nutritivevalue ofwhat theyeat. This couldbe the reason why more animals were
found in mixed vegetation areas which had ahigher percentage oforganic matter in their
sediments.

CONCLUSION

This studyshows that marine bedswith vegetation have ahigher faunal abundance than un
vegetatedbeds. The animals (macrofauna) avoid areaswith bare sand and occupyvegetated
areaswhere theybenefit bythe provision ofprotection against watermotion and predators,
food from thedetritus found here in the form ofdecaying matterand more living space pro
videdbythe roots and leafblades. The mixed vegetation areas in Nyali Beach had a slightly
higherabundanceofanimals while bare areas were located close to the seagrass beds and
were therefore influenced bytheaccumulationofdetrituswhich enableanimals tobe found
in these bare areas.

Seasonalchanges affect the plant and animal life in littoral marine beds as could be seen
in this study. The seasonal changes experienced during the S.E. monsoon had agreater ef
fect on the fauna than the increase in seagrass biomass.
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Appendix 3.1
Macrofauna assemblages in Nyali Beach inJanuary, 1997 (N.E monsoon)

(average number of organisms/core (s.d.); N=3 for each site)

Amphipoda
Copepoda
Cumacea
Isopoda
Nematoda
Oligochaetea
Ophiuroidea
Ostracoda
Polycaetea
Sipunculida
Tanadacea
Others

Average, all samples
i

Total Abundance !

MONO
1*

24 (26)
9 (8.3)
3 (1.2)
o

75 (49)
42 (14)
o

28 (17)
31 (16)
7 (0.6)
4(0.6)

10 (2.1)

19.3 (25.8)

695

MONO
2*

6 (7.8)
10 (3.5)

7.5 (10)
o

112 (50)
37 (16)
o

29 (25)
24 (19)
10 (6.1)
6 (6.1)
9 (5.5)

21.1 (33.1)

758

MONO
3*

23 (9.6)
5(8.3)
8 (4.5)

17 (5.2)
38 (15)
20 (3.8)

I 3(5.2)
I 30 (13)

43 (20)
7 (5.5)

45 (33)
8 (7.5)

20.6 (18.2)

742

MIXED
1*

48 (26)
16 (5.6)
3 (3.2)
2 (2.9)

40 (16)
50 (18)
2 (1.5)

58 (58)
46 (1.2)
12 (12)
41 (11)
10 (8.4)

27.3 (26.6)

984

MIXED
2*

43 (6.6)
16 (11)
8 (4.4)
5(2.5)

60 (23)
14 (2.1)
.5 (5.6)

56 (25)
15 (1.0)
8 (7.5)

57 (34)
6 (7.0)

24.4 (24.7)

878

MIXED
3*

6 (4.7)
7 (3.8)
1 (0)
2 (2.6)

31 (20)
90 (36)
2 (0.6)

13 (3.8)
34 (14)
25 (2.1) .
10 (7.0) .
10 (8.4)

19.3 (26.2)

694

BARE
SAND

o
19 (18)
2 (0.6)
1 (1.0)

104 (12)
54 (47)
o

15 (4.6)
16 (12)
6(2.6)
2 (1.2)
4(3.6)

18.5 (32.1)

667

BARE
SAND

12 (6.1)
9 (10)
6(5.0)

31 (16)
19 (17)
24 (20)
o

10 (9.5)
18 (14)
4(3.2)

39 (45)
o

14.3 (18.2)

515

*For specification of the type(s) of seagrass species see Table 3.1.
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Appendix 3.2
Macrofauna assemblages in Nyali Beach in Apri~ 1997 (S.B. monsoon)

(average number of organisms/core (s.d.); N=3 for each site)

MONO MONO MONO MIXED MIXED MIXED BARE BARE BARE
1* 2* 3* 1* 2* 3* SAND SAND SAND

Amphipoda 14 (9,2) 11 (9,9) 24 (1.6) 32 (1.4) 16 (16) 4 (0) 12 (9,9) 1 (0) 0
Copepoda 4 (2.1) 14 (18) 9 (8.1) 8 (2.6) 3 (1.4) 1 (0) 7 (4.2) 2 (2.1) 7 (3.5)
Cumacea 0 0 1 (1.5) 0 0 0 1 (0.7) 0 0
Isopoda 0 1 (1.4) 2 (1.2) 0 1 (0.7) 0 25 (2.1) 0 0
Nematoda 48 (21) 24 (25) 38 (25) 22 (5,7) 49 (6.4) 70 (4.9) 31 (16) 10 (4.9) 13 (9,9)
OJigochaetea 93 (16) 42 (23) 40 (7.0) 29 (8.5) 29 (1.4) 84 (45) 36 (26) 29 (18) 29 (6,4)
Ophiuroidea 0 0 1 (1.5) 1 (0.7) 2 (1.4) . 0 0 0 0
Ostracoda 15 (6.4) 27 (9.9) 32 (22) 12 (0.7) 22 (6.4) 2 (0.7) 18 (0) 3 (0) 6 (0)
Polycaetea 40 (15) 14 (2.8) 16 (14) 10 (1.4) 14 (1.4) 23 (12) 37 (28) 12 (6.4) 4 (3.5)
SipuncuJida 8 (1.4) 3 (4.2) 6 (1.7) 4 (1.4) 11 (7.1) 14 (9.2) 9 (0) 3 (2.8) 3 (3.5)
Tanadecea 5 (0.7) 6 (4.9) 22 (13) 19 (7.1) 3 (2.8) 4 (4.2) 98 (1.4) 3 (2.1) 1 (0.7)
Others 28 (18) 5 (2.8) 6 (5.7) 7 (2.8) 8 (2,8) 6 (6.4) 6 (5.7) 3 (0.7) 2 (0)

Average, all samples 21.0 (27.5) 12.1 (15.0) 16.4 (16.9) 11.9 (11.0) 13.0 (14.4) 17.2 (29.3) 23.2 (27.2) 5.29 (8.99) 5.21 (8.39)

Total Abundance 504 291 591 286 312 412 557 127 125

*For specification of the type(s) of seagrass species see Table 3.1.
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