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Abstract: 

Seagrass meadows are one of the most productive and biologically diverse ecosystems on
earth.  They  have  high  primary  productivity  which  can  be  limited  by  different  factors.
Oligotrophic systems having low nutrient content tend to have high amount of light reaching
seagrasses, while those eutrophic systems having high nutrient content limits the amount of
light reaching seagrasses. There is a need to perform studies on the effect of water quality on
seagrass beds because they are critical ecosystems and they have numerous uses and values to
humans. In Mauritius, fisheries account for approximately 1% of our Gross Domestic Product
(GDP). Seagrass beds provide shelter and food for numerous commercial fish species but also
act  as  a  coastal  protection.  This  study aimed  at  examining  how primary  productivity  of
seagrasses and their associated fauna, mainly macrofauna and epiphytes, are affected by the
variations in water quality. This was done by comparing a seagrass meadow from a voluntary
marine conservation area (VMCA) versus one site under anthropogenic pressure. The study
was carried out during the summer months of October 2018 to January 2019 at two sites,
namely  Roches  Noires,  VMCA  and  Mon  Choisy  (with  no  conservation  management
measures and under anthropogenic pressures from touristic activities). Three samplings were
performed at both sites; October 2018, November 2018 and January 2019. Three species of
seagrasses,  namely,  Syringodium  isoetifolium,  Halodule  uninervis and  Thalassodendron
ciliatum,  were  examined  for  their  difference  in  leaf  area,  canopy  height  and  epiphyte
composition. Five stations were selected randomly for each species at each site (Mon Choisy
n=10  stations;  Roches  Noires  n=15  stations).  Percentage  cover  of  seagrass,  epiphytic
biomass,  macrofauna  abundance  and  physic-chemical  parameters  (temperature,  dissolved
oxygen,  pH,  salinity)  were  assessed  and  recorded  in  situ at  both  sites.  At  each  station,
triplicates of 50 leaves were randomly plucked and collected in zip lock bags. To restrain
photosynthesis, the zip lock bags were stored  in-situ in a dark cooler bag at 0ºC and kept
frozen until further analysis. In the laboratory, the epiphytes were scrapped off the leaves and
stored in lugol solution until further processing. A 500 ml plastic bottle was used to collect
water for nutrients analysis and a 250 ml plastic bottle to collect water for total suspended
solids (TSS) analysis. The bottles were placed in cooler bag and kept frozen until further
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analysis.  Seawater  samples  were  analyzed  in  the  laboratory  for  nutrient  levels:  nitrate
(cadmium reduction  method),  phosphate  (ascorbic  acid  method)  and  silicate  (oxalic  acid
method). Epiphyte load was obtained by drying seagrass and epiphyte to constant mass at
60ºC in an oven. TSS in seawater samples were determined by putting into ignition 50 ml of
seawater in a conical flask at 105 ºC on a hot plate. Epiphyte composition was determined
under an inverted microscope (magnification 40x). Results of this study indicated that sea
surface temperatures at Mon Choisy was 25.7 ± 0.32 ºC and at Roches Noires was 26.9 ±
0.8562 ºC in October 2018 and in November 2018, the temperature was 29.0 ± 0.00ºC at Mon
Choisy and 29.8 ± 0.26 ºC. In January the temperature reached up to 30.5 ± 0.18 ºC at Mon
Choisy, being the highest temperature. There is a decrease in seagrass biomass in both sites,
at Roches Noires seagrass biomass of S. isoetifolium was 0.55 ± 0.05 gm-2 in October and was
0.51 ± 0.01 gm-2  in November. Epiphyte load of S. isoetifolium at Mon Choisy (0.05 ± 0.04
m-2) was higher than Roches Noires (0.03 ± 0.02 m-2) and the same applies to  H.uninervis
(Mon Choisy = 0.24 ± 0.04 m-2, Roches Noires = 0.14 ± 0.12 m-2) in the month of October.
Epiphyte load increased from October 2018 to January 2018 for all species and at both sites,
except for S. isoetifolium at Roches Noires. Nutrient concentration in seawater was higher at
Mon Choisy in October (nitrate 0.008 ± 0.009 mg NO3-N/L; phosphate 0.75 ± 0.14 PO3--
Pdm-3; silicate 0.37 ± 0.43 µmolSiL-1) compared to Roches Noires (nitrate 0.008 ± 0.004 mg
NO3-N/L phosphate = 0.009 ± 0.002 PO3--Pdm-3, silicate = 0.10 ± 0.08 µmolSiL-1). TSS at
Mon Choisy (0.039 ± 0.010 g/ml)  is higher than Roches Noires (0.036 ± 0.009 g/ml) in
October. It was observed that Roches Noires has a higher macrofauna density (H’= 0.99 ±
0.15) compared to Mon Choisy (H’= 0.91 ± 0.21). The results of the study indicated that
epiphytes,  nutrients,  temperature  and TSS decrease  seagrass  biomass.  Along the  nutrient
gradient, epiphyte load increased at both sites. Seagrass meadows at Mon Choisy is more
degraded than those in Roches Noires due to anthropogenic pressures. It was also observed
that a healthier seagrass meadow shelter more macrofaunal species. Epiphytic communities
are an integrated part of the seagrass ecosystem but there is a need to control them as they can
cause  seagrass  decline.  Grazers  play  a  crucial  role  in  controlling  their  population  on
seagrasses. Thus, seagrass monitoring should be included in conservation programmes in an
attempt to increase faunal communities and to reduce seagrass loss and its fauna. 
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