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Tropical seagrass beds form a complex and diverse eco-
system that supports a large variety of associated fauna and 
flora with a diversity of ecological characteristics (Hemminga 
and Duarte 2000). Notwithstanding this diversity, seagrass 
communities are subject to frequent anthropogenic and 
natural disturbances. In severe cases, overgrazing by, for 
example, sea urchins decimates entire seagrass meadows 
(Eklöf et al. 2008). These disturbances lead to alterations in 
vegetation complexity (Fonseca and Bell 1998, Seddon et 
al. 2000, De Troch et al. 2001), but also affect the associated 
fauna (Daudi et al. 2012). Such effects are often understudied 
and more focus has been on the recovery of the plants as 
this can be easily be observed and evaluated. However, 
understanding the recovery of associated fauna and flora 
is essential to evaluate the full recovery of the ecological 
functions of the seagrass ecosystem after disturb ance, and 
hence the effect of restoration and conservation measures.

Seagrass loss has been reported in several sites along 
the Kenyan coast due to population explosions of sea 
urchins (especially Tripneustes gratilla) (Alcoverro and 
Mariani 2002). Overgrazing of seagrasses by sea urchins 
may be caused by reduced predation by fish such as 
trigger fish and wrasses (McClanahan and Shafir 1990). 
In the Diani Chale lagoon, up to half of the seagrass cover 
disappeared between 2001 and 2006; however, natural 

recovery has been reported in certain sites but not in all 
areas (JNU, unpublished data). 

Conservation and restoration can be enhanced by trans-
plantation of plants from natural seagrass beds (Paling et al. 
2001). The success of seagrass transplantation has been 
examined to test the feasibility of seagrass rehabilitation for 
recolonisation and creation of new meadows (Paling et al. 
2007). Different methods of transplantation, including seed 
sowing, single-shoot planting, shoot bundles, peat pot and 
plugs, and wire frames, have been tested (Fonseca et al. 
1994, Orth et al. 1994, Short and Neckles 1999). Several 
attempts at seagrass transplantation have been successful 
with survival levels up to 90% (Paling et al. 2003). However, 
it is not easy to achieve transplantation on a large-scale 
and long-term basis due to the costly and time-consuming 
nature of these methods, hence protection and conserva-
tion of existing meadows is the most preferred action to take 
(Fonseca et al. 1994). 

More research effort has been spent on seagrass trans-
plantation and on the implementation of marine protected 
areas than on the restoration and conservation of the 
functions of seagrass ecosystems (Paling et al. 2001). To 
guarantee an optimal ecosystem functioning and full restora-
tion, all components, including the seagrass associated flora 
and fauna, should be fully recovered and be conserved. 
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Seagrass communities are subject to frequent disturbances that can affect the associated fauna. Seagrass loss 
in Kenya has been mainly due to extensive grazing by the sea urchin Tripneustes gratilla, leading to habitat 
fragmentation. The challenge is whether the system can recover fully and function as before. Density, diversity and 
community structure of meiofauna were studied to evaluate the ability of the ecosystem to recover its associated 
fauna. Artificial seagrass mimics were planted in natural, replanted and bare seagrass patch types. The associated 
meiofauna was harvested at different colonisation time intervals (min. 2 days–max. 21 days). Significantly different 
meiofauna densities between the patch types and the colonisation days were found whereas the harpacticoid 
copepod densities were only significantly affected by colonisation time. Meiofauna densities on the seagrass 
mimics recovered quickly in all patch types, i.e. after four days of colonisation their densities were comparable 
to those on natural seagrasses, but they exhibited an unstable, cyclical pattern. Initial communities consisted 
mainly of opportunistic non-phytal taxa. Passive and active migrations were deduced for harpacticoid copepods. 
We recommend the ecosystem approach as seagrass-associated meiofauna (and copepods) responded relatively 
quickly to new substrates, providing the surrounding (source) communities remains undisturbed.
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Removal of seagrass canopy and alterations to the 
density and canopy height are common experimental manip-
ulations that have been used to assess effects of seagrass 
physical structure on faunal distribution and abundance 
(e.g. Edgar and Robertson 1992, Connolly 1995, Horinouchi 
and Sano 1999). However, the duration of a manipula-
tive experiment could be limited by the growth rate of the 
seagrass. Therefore, artificial seagrass units that mimic the 
physical structure of natural meadows is a good option to 
take, especially when studying the colonisation of seagrass-
associated fauna and epiphytic algae (Virnstein and Curran 
1986, Edgar and Robertson 1992, Ceccherelli and Cinelli 
1999, Kenyon et al. 1999, De Troch et al. 2005). Seagrass 
mimics provide flexibility in experimental designs as 
seagrass presence and other seagrass parameters can be 
easily manipulated, depending on the experimental require-
ments, in contrast to working with natural seagrass (Lee et 
al. 2001).

Knowledge of diversity patterns is important in under-
standing the organisation and functioning of organisms in 
an ecosystem and their interaction with the environment 
(Duarte 2000). Consequently, any loss of biodiversity may 
result in the loss of ecosystem functions and the several 
services that they provide to society (Constanza et al. 
1997). Testing the link between biodiversity and ecosystem 
functions and services is therefore essential to understand 
the vulnerability of an ecosystem in order to choose the 
correct conservation measures (Tilman 1997).

The present study focuses on meiofauna, especially 
harpacticoid copepods, because they form an important 
link between primary producers and higher trophic levels 
(Klumpp et al. 1992, De Troch et al. 1998). They are found 
in high abundances in seagrass beds (Bell and Hicks 
1991) and can actively migrate from sediments to the water 
column (Commito and Tita 2002). On account of their small 
size (passing through a 1 000 μm mesh but retained on a 
38 μm sieve), high turnover rate, lack of large-scale larval 
dispersion, and sensitivity to environmental changes, they 
are considered a good proxy for monitoring the health of 
the environment (Kennedy and Jacoby 1999). Changes in 
meiofauna communities will inextricably be bound up with a 
modified energy transfer to higher trophic levels, and yet will 
affect the overall productivity of the seagrass ecosystem.

The main objective of the present study was to determine 
the recovery of biodiversity of meiofauna, with special 
emphasis on harpacticoid copepods, in tropical seagrass 
beds at Diani, Kenya. Sampling of natural seagrass and 
artificial seagrass mimics was used to evaluate recovery 
of associated fauna. Colonisation of meiofauna (at higher 
taxa) and harpacticoid copepods (at family level) on artificial 
seagrass mimics in natural, replanted and bare sites were 
investigated. The main hypothesis of our study was that the 
colonisation of seagrass leaves by meiofauna is strongly 
governed by the ‘source’ population and its substrate, i.e. 
the seagrasses where the meiofauna is associated with 
and originates from. More specifically, we hypothesised that 
natural seagrass beds, restored seagrass beds and bare 
sediment act differently as the source of meiofauna. Finally, 
we aimed to use the success of this recruitment process 
as a proxy for the health and the optimal functioning of the 
source community.

Material and methods

Sampling strategy
Attempts to transplant seagrasses in Kenya were done with 
varying degrees of success as harsh weather conditions 
during the inter-monsoon were often detrimental to the trials. 
The only site along the Kenyan coast where the majority of 
the transplants remained and transplantation was relatively 
successful was at Diani Beach. Consequently, the experi-
ments were conducted at this site. 

Sampling was conducted between 15 August and 6 Sep-
tember 2008. Diani Beach (4°21' S, 39°33' E) is situated 
approximately 72 km south of Mombasa on the south 
coast of Kenya and is separated from the main waterbody 
of the Indian Ocean by a fringing coral-reef platform. 
Along the Kenyan coast, this site had been most affected 
by overgrazing of sea urchins. Sampling was conducted 
while snorkelling at low tide in mean water depth of 0.7 m. 
Thalassodendron ciliatum is the dominant subtidal species 
at the site. Average shoot densities of T. ciliatum at the site 
were 280 shoots m–2 for the natural seagrass and 50 shoots 
m–2 for the replanted sites. Patch size was not determined for 
this study.

Meiofauna on T. ciliatum leaves and in the sediment
As a control for the colonisation experiment, epiphytic 
meiofauna on natural seagrass plants (T. ciliatum) were 
sampled in triplicate in natural patches of comparable shoot 
density. Samples were collected by placing plastic bags 
over the seagrass plants and cutting them at the base of 
the stem. An 8% MgCl2 solution was added to the bags for 
15 min in order to detach the meiofauna from the leaves 
prior to rinsing the leaves over 1 mm and 38 μm sieves with 
filtered seawater. The epiphytic samples were stored in 4% 
formaldehyde. 

Polyvinyl chloride (PVC) cores (3.6 cm inner diameter, 
10 cm2 surface) were used to collect meiofauna from the 
sediment (benthic meiofauna) around the natural plants and 
in all areas where the mimics were planted. Sediment cores 
were sliced into three depth layers (0–1 cm, 1–2 cm and 
2–5 cm) and preserved in 4% formaldehyde.

Both epiphytic and benthic control samples were collected 
at the end of the experiment, at day 21.

Artificial seagrass mimics
Seagrass mimics (plastic seagrasses, http://cgbiomodels.
com/) were used to mimic small areas of T. ciliatum and 
to evaluate colonisation of associated fauna from different 
seagrass patches (see experimental design) towards 
the mimics. It should be noted that the mimics used here 
resembled Thalassia hemprichii, which has longer and 
narrower leaves compared to broader-leafed natural T. 
ciliatum. Previous studies have shown that leaf size had 
no significant effect on meiofauna densities (De Troch et 
al. 2005, Torres-Pratts and Schizas 2007). Each mimic 
plant consisted of four green leaves and one brown leaf, 
resembling natural fresh (green) and dead (brown) leaves 
respectively. The mimics were 35.7 cm wide (SE 2.3) and 
0.8 cm long (SE 0.1). Total leaf length per mimic plant 
(five leaves) was 178.4 cm (SE 12.9) corresponding to an 
average plant surface area of 146.8 cm2 (SE 17.3). Each 
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mimic sample consisted of four mimic plants (five leaves 
on each) grouped together as a cluster in order to reduce 
variability, according to the method of De Troch et al. (2005). 
The mimics were treated as spatially independent and were 
planted in the sediment by means of cable ties at three 
selected sites from the shore in the subtidal areas where T. 
ciliatum is known to be dominant. 

Experimental design
Three sets of triplicated mimics were planted (Figure 1). 
The first set was planted in an area with transplanted 
seagrass (4°21'10.2'' S, 39°33'57.1'' E) about 200 m 
away from the beach where there were existing replanted 
seagrasses ‘transplanted’. The replanted seagrasses were 
at this site for about one year, although most of them were 
lost during the inter-monsoon season (July 2008). The 
second set was planted (4°21'10.3'' S, 39°33'57.5'' E) about 
12 m from the first set in a ‘bare’ area and the final set was 
planted (4°21'10.3'' S, 39°33'58.8'' E) about 36 m from the 
previous batch in an area with natural T. ciliatum (Figure 1).

Colonisation of meiofauna was investigated at six different 
time intervals (2, 4, 6, 10, 14 and 21 days) according to De 
Troch et al. (2005) (Figure 1). Seagrass mimics were planted 
in triplicates at the selected sites and harvested within each 
of the time intervals (Figure 1). Each replicate (4  5 leaves 
pooled) was spatio-temporally independent.

Harvesting was done by placing plastic bags over the 
mimics and cutting the cable ties near the bottom. The mimics 
were placed in plastic bags containing a small amount of 
water and sealed with rubber bands and brought to the boat. 
An 8% MgCl2 solution was added to the bags for 15 min to 
detach the meiofauna from the leaves prior to rinsing the 
leaves over 1 mm and 38 μm sieves using filtered seawater. 
The epiphytic samples were stored in a 4% formaldehyde-
freshwater solution. 

Sample processing
Benthic samples were decanted 10 times over a 38 μm 
mesh sieve, centrifuged three times with Ludox (specific 
density 1.18) and stained with Bengal Rose. The epiphytic 
meiofauna samples were not centrifuged but directly stained 
with Bengal Rose. The meiofauna were counted and identi-
fied to the highest possible taxon level, based on Higgins 
and Thiel (1988). The first 100 copepods were collected 
at random from the samples, mounted in toto in glycerine 
slides and identified to family level (especially for harpacti-
coid copepods) under a stereomicroscope using identifica-
tion keys by Boxshall and Halsey (2004) and Lang (1965) as 
well as original descriptions.

Data analyses 
Factorial ANOVA was used to test for significant differences in 
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Figure 1: Experimental design. Mean high water at spring tide (MHWS) and numbers of days of collection (i.e. after 2, 4, 6, 10, 14 and 21 
days of colonisation) are shown
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densities and diversities of the fauna found on the mimics at 
the different sites (site) and on all harvesting days (time) using 
STATISTICA 8. Factorial ANOVA post hoc analysis was done 
using the Tukey HSD test. Levene’s test was used to test for 
homogeneity of variances of the data and non-parametric 
tests were employed to test for differences between the 
benthic harpacticoid samples. The copepod community 
structure was analysed by means of multidimensional scaling 
(MDS) of fourth-root transformed densities in PRIMER 6 
software based on Bray-Curtis similarity. 

Diversity of epiphytic and benthic meiofauna (highest taxon 
level) and harpacticoids (family level) was expressed by 
means of Hill’s indices N0, N1, N2 and N (Hill 1973).

Results

Meiofauna density, composition and diversity 
Meiofauna densities ranged between 5 and 97 ind. 100 cm–2 
during the colonisation experiment (Figure 2). The densities 
of the epiphytic meiofauna were low at day 2 and increased 
towards day 4; however, they dropped at day 6 by a factor of 
three for all sites, and on day 10 increased again by a factor 
of 10 for those mimics planted within the natural seagrasses 
and doubled for both those in the replanted and bare sites. 
The densities stabilised for all sites on day 14 but on day 
21 they reduced by a factor of 1.5 for the mimics in the bare 
and natural sites and by a factor of 6 for the mimics in the 
replanted sites. The highest densities for mimics in the bare 
and replanted sites were observed at day 4 whereas those in 
the natural sites peaked at day 10.

The natural seagrass species T. ciliatum was sampled 
once during the sampling period to compare their associ-
ated meiofauna densities with those on mimics and the 
average epiphytic meiofauna was 83 ind. 100 cm–2 (SE 21.1) 
(Figure 2). In comparison, the highest average meiofauna 
densities on the mimics at the replanted and bare sites 
were 76 and 96 ind. 100 cm–2 respectively at day 4 whereas 
the density on the mimics at the natural sites was 62 ind. 
100 cm–2 at day 10. Meiofauna densities were on average 
higher on the natural seagrasses than on the seagrass 
mimics. There were significant differences (p < 0.05) in 

meiofauna densities as regards to colonis ation time and site 
(Table 1). 

A total of 21 meiofauna taxa was identified in the epiphytic 
and benthic samples. Initially (until day 4), nauplii dominated 
the meiofauna community except for the mimics in the bare 
sites. Later, the dominance shifted towards copepodites 
and adult copepods. Nematodes were the second most 
abundant meiofauna. On the mimics at the natural sites, the 
lowest relative abundance of nauplii was on day 6; relative 
abundance increased on days 10 and 14 and decreased 
towards the end of the experiment on day 21. On the 
mimics at the replanted and bare sites, the highest relative 
abundance of nauplii was recorded on day 4 (>50%) and 
this relative abundance reduced further towards day 21. The 
mimics in the natural seagrasses harboured larger copepod 
abundances (47%) relative to the other sites. 

The diversity of epiphytic meiofauna (expressed as 
number of major taxa) was generally higher for the natural 
seagrasses (11) compared to the mimics (10). There were 
no significant differences in the Hill’s diversity indices for 
the mimics for either site or colonisation time except for N2 
which showed a significant difference for the colonisation 
time (non-parametric tests, p < 0.05).

Benthic meiofauna densities ranged from 200 to 600 ind. 
10 cm–2 in the top sediment layer (0–1 cm), from 377 to 
705 ind. 10 cm–2 in the middle layer (1–2 cm) and from 
to 490 to 685 ind. 10 cm–2 in the lowest layer (2–5 cm). 
Meiofauna densities were high in the top sediment layer 
in the mimics at the bare site whereas the mimics at the 
replanted sites had the highest density in the deepest 
sediment layer (2–5 cm). The mimics at the natural sites 
had the highest meiofauna density at subsurface (1–2 cm). 
There were no significant differences in the benthic 
meiofauna densities (p > 0.05). Overall, the benthic samples 
were dominated by nematodes (65–87%). Hill’s diversity 
indices did not show any statistical significant differences 
between mimics at different sites and sediment depth for 
benthic meiofauna.

Harpacticoid copepods 
A total of 15 families of the order Harpacticoida was identi-
fied in the samples (Table 2). Cyclopoida and Calanoida 
were also present but were only identified to order level as 
they are mainly planktonic and are therefore not strongly 
associated with seagrass. Cyclopoid and calanoid copepods 
were generally dominant on mimics at all sites during initial 
colonisation (days 2 and 4). From day 6 onwards, harpac-
ticoid copepods colonised the seagrass mimics and the 
cyclopoids and calanoids decreased in abundance. 
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Figure 2: Total meiofauna densities on mimics at different 
colonisation days and on natural seagrasses. Error bars denote SE 

Factors df SS MS F p
Intercept 1 4 003 893 4 003 893 154.1246 0.0000 
Day 5 648 427 129 685 4.9921 0.0016 
Site 2 187 271 93 636 3.6044 0.0384
Day  Site 10 294 661 29 466 1.1343 0.3677
Error 33 857 283 25 978
Total 50 1 970 629    

Table 1: ANOVA results for meiofauna densities collected on 
seagrass mimics. Significant p-levels (<0.05) are indicated in bold
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There was a significant difference in copepod densities 
at the different sampling events (colonisation time) and the 
interaction between day number and site (two-way ANOVA, 
p < 0.05, Table 3). Densities of copepods increased from 
day 2 to day 4 for all mimics but declined at day 6 by a 
factor of 1.5. From day 10 onwards, densities increased 
again, by a factor of 1.5, and remained stable until day 21. 
However, copepod densities for the mimics at the replanted 
sites declined towards day 21 by a factor 2.5 (Figure 3). 

Based on the MDS (Figure 4), the initial copepod 
community (days 2–4) differed from the later colonisation days 
in the bare and replanted site. In the natural site, this initial 
community grouped days 2, 4 and 6. For all sites, the copepod 
community on day 21 differed from the previous days.

Taxa richness for harpacticoid copepods (Hill’s diversity 
indices) differed significantly between colonisation time 
(p < 0.05) but not between sites. In all, eight harpacticoid 
copepod families were identified in the sediments in all sites. 
Other orders such as Cyclopoida and Siphonomastoida 
were also present. The composition of the benthic harpac-
ticoid copepods in the natural sites was dominated by 

Factors df SS MS F p
Intercept 1 183 056.8 183 056.8 992.4337 0.0000
Day 5 9 303.1 1 860.6 10.0873 0.0000
Site 2 1 115.3 557.7 3.0234 0.0647
Day  Site 10 5 763.2 576.3 3.1245 0.0084
Error 28 5 164.7 184.5
Total 45 22 215.8    

Table 3: ANOVA results for copepod densities on seagrass 
mimics. Significant p-levels (<0.05) are indicated in bold
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Figure 3: Average epiphytic copepod densities on mimics for 
different colonisation days. Error bars denote SE

Family Natural Replanted Bare
Thalestridae * * *
Tisbidae * * *
Ectinosomatidae * * *
Ameiridae * * *
Laophontidae * * *
Longipediidae * * *
Miraciidae * * *
Porcellidiidae * * *
Unidentified * * *
Harpacticidae * * *
Tegastidae * * *
Cletodidae *
Canuellidae * *
Rhizotrichidae *
Canthocamptidae *   

Table 2: Presence (*) of epiphytic harpacticoid families found on 
mimics at the different sites

21
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2D Stress: 0.1

2D Stress: 0.11

2D Stress: 0.09
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Figure 4: Copepod community structure on mimics: (a) bare, 
(b) replanted and (c) natural (numbers represent the day of collection) 
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Daudi, Uku and De Troch6

Ectinosomatidae in the top sediment layer and Cletodidae 
and Ameiridae were abundant in the deeper sediment 
layers. In the bare sites, Ameiridae were abundant in the 
top and lower layers and Miraciidae in the middle layer. In 
the replanted sites, Ectinosomatidae dominated in the top 
sediment layer and Ameiridae in the deeper sediment layers.

Close to the natural and replanted sites, high copepod 
densities were recorded in the deepest sediment layer 
whereas the highest densities in the bare sites were found 
in the top layer (Figure 4). There were no significant differ-
ences in copepod densities between sites or sediment 
layers. 

In general, there was higher taxon richness for benthic 
harpacticoid copepods in the bare sites (five taxa) than in 
the natural sites (three taxa). There was a high dominance 
of species in the bare and the replanted sites in the lowest 
sediment layer relative to the other layers. In contrast, the 
highest dominance of species at the natural sites was in the 
top layer. The most abundant epiphytic harpacticoids on 
natural seagrasses were Thalestridae and Ectinosomatidae.

Discussion 

Meiofauna densities recorded in the present study were 
much lower compared to those found in other studies in 
tropical seagrass beds (Mirto and Danovaro 2004, De Troch 
et al. 2005) but were comparable to the densities reported 
from other artificial hard substrata (da Fonsêca-Genevois 
et al. 2006). Meiofauna recovered relatively quickly after four 
days of colonisation, and the densities on seagrass mimics 
were comparable to those in undisturbed natural seagrass 
beds. However, there was higher variation in meiofauna 
densities on the mimics than on natural seagrasses. Moreover, 
there was a cyclical trend in the meiofauna abundance, with 
an increase towards day 4 followed by a decrease on day 6 
and so on. This might suggest more unstable conditions of 
the new environment (the mimics). This could be attributed to 
the short experimental time, which did not allow the establish-
ment of a stable epiphytic biofilm consisting of bacteria and 
diatoms, the main food sources for meiofauna. The short 
experimental period was chosen to allow comparison with 
other similar studies using mimics or artificial substrates 
(De Troch et al. 2005, da Fonsêca-Genevois et al. 2006), in 
addition to the challenges involved in maintaining mimics in 
the field for a long period. Our study focused on the ability 
of meiofauna to colonise new substrates and the role of 
nearby seagrass sources in that recruitment process. This 
allowed us to evaluate the health of differential patch types 
(natural, replanted and bare sand) in terms of associated 
meiofauna and the way they serve as sources to colonise 
new substrates. The data showed the importance of the 
status of the source community for the colonisation of new 
substrate by meiofauna. The data on meiofauna colonisation 
proved our hypothesis that natural seagrass beds, restored 
seagrass beds and bare sediment act differently as a source 
of meiofauna. This different success of recruitment can be 
used as a proxy for the health and the optimal functioning of 
the source community.

Distinct differences in faunal communities in vegetated and 
unvegetated habitats over small spatial scales have been 
reported by Boström and Bonsdorff (1997) and Connolly 

(1997). The preference of harpacticoid copepods to inhabit 
the edges rather than the interior of seagrass patches 
(Warry et al. 2009) could explain the low copepod densities 
found on mimics planted within natural seagrasses, which 
were characterised by a fragmented distribution rather 
than a continuous meadow. The first colonisation phase 
in all patches was typified by planktonic copepods (mainly 
cyclopoids and calanoids) whereas densities of (benthic) 
harpacticoids increased as colonisation progressed. Thus, 
colonisation by copepods seemed to be initially fuelled from 
the water column and later from the sediment and other 
seagrass patches nearby. This sequence is in contrast to 
that reported by De Troch et al. (2008) from field experi-
ments in which initial high meiofauna densities mainly 
consisted of opportunistic nematodes that originated from 
the sediment. Other studies have also found harpacti-
coid copepods to be the fastest meiofaunal colonisers (da 
Fonsêca-Genevois et al. 2006).

Finding copepods on mimics from day 6 in the replanted 
and bare sites and on day 10 in the natural site suggests 
that recolonisation by harpacticoid copepods in the study site 
is faster in areas with the lowest seagrass cover. The fact 
that harpacticoid copepods tend to colonise faster in bare 
areas or areas with very sparse vegetation cover than areas 
with dense seagrass cover indicates their ability to close new 
areas quickly. However, in contrast to the meiofauna data, 
the colonisation success of copepods was not significantly 
influenced by the source community. Thus, our hypothesis 
that natural seagrass beds, restored seagrass beds and bare 
sediment act differently as the source of meiofauna does not 
hold for harpacticoid copepods.

The colonisation by copepods was successful as all true 
phytal-dwelling harpacticoid families (Hicks and Coull 1983), 
with the exception of Peltidiidae, were found on all mimics. 
The relative abundance of these families increased after six 
days of colonisation. The fact that more non-phytal harpac-
ticoid families were recorded on the mimics in the replanted 
and bare sites than in natural sites suggests the potential 
of the sediments to act as source for copepods in these 
canopy-deficient areas. Harpacticoid copepods are known 
for their high propensity to emerge from sediments and 
colonise a variety of artificial substrata (Bell and Sherman 
1980, Palmer 1988, Teasdale et al. 2004). 

Ectinosomatidae and Thalestridae were the most abundant 
harpacticoid families throughout our experiment. The former 
is mainly an itinerant form, found both on leaf surfaces and 
in sediment (Hicks and Coull 1983). Ameiridae, a sediment-
dwelling harpacticoid, was also found in high abundances 
in the mimics planted in natural patches, and high densities 
were also recorded in the sediments around the replanted 
and bare sites, but not on the mimics planted at these sites. 
This suggests that Ameiridae prefer the natural seagrasses 
as they form a canopy structure that enables them to actively 
emerge from the sediments in spite of their sediment-
dwelling behaviour.

The initial colonisation by planktonic copepods was 
followed by benthic harpacticoids. Given that harpacticoid 
copepods are not good swimmers, their movement towards 
the mimics will be driven by passive migration from natural 
seagrass blades by currents or active emergence from the 
sediment.
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Previous experiments in tropical seagrass beds showed a 
fast recovery in terms of copepod densities (De Troch et al. 
2005). The diversity of copepods in our study was high on 
the mimics and typical epiphytic families. Thus, full recovery 
is possible in terms of both density and diversity of copepods.

Generally, biodiversity and community composition can be 
positively or negatively affected by changes in size, shape 
and location of the remaining habitat patches (Fahrig 1997). 
In addition, the recovery of harpacticoid copepods may 
also depend on the time necessary for the recovery of the 
epiphytic biofilm, their main food source. The primary factor is 
the recovery time of seagrass plants themselves, which may 
take approximately four years (Alcoverro and Mariani 2002). 

The present study focused on the area of Diani Beach, 
the only site along the Kenyan coastline where seagrass 
replantation has been applied as a conservation strategy, 
as well as being the area that had been mostly affected 
by overgrazing of sea urchins. As such, the experimental 
design was restricted to deploying the treatments within the 
same area, albeit at 10 m intervals. However, a larger spatial 
scale could potentially hamper the interpretation of ecolog-
ical studies on seagrass ecosystems as other environ-
mental factors may act at different sites. Natural recovery of 
seagrasses has been observed in several areas along the 
Kenyan coast, which have shown a potential recovery when 
additional anthropogenic stressors are eliminated (Uku et al. 
2009). In terms of conservation measures, and on the basis 
of the results presented here, we recommend an ecosystem 
approach, including attention to the organisms at the basis 
of the marine food web (primary producer–consumer 
interface), which consequently influence the overall 
ecosystem functioning. The status of the source population 
has been shown to be important for the final colonisation of 
new plants by meiofauna. Seagrass-associated meiofauna 
responded relatively quickly to new substrates as long as the 
surrounding (source) communities remained undisturbed. 
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