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Abstract: Seagrasses are distinctive angiosperm marine plants that grow submerged in the seawater. They are one
of the important marine ecosystems components that stabilize the marine and coastal environment. During the
investigation seagrass species composition, percentage cover and distribution, besides some water characteristics
such as temperature, salinity, transparency and hydrogen ion concentration (pH) were examined at eleven sites of
Sudanese Red Sea coastal area. The seagrasses were sampled using the permanent line transects and quadrates.
Analysis of variance (ANOVA) between sites and correlation coefficient for seagrass percentage cover cross
environmental factors were tested on data. Nine seagrass species were encountered during the study. The highest
numbers of species (7 species) and utmost average of total percentage cover (36.56 %) were encountered at
Dungonab Bay. Thalassia hemprichii was the most dominant and widely distributed species along the coastline. The
least distributed species were Halophila minor, Syringodium isoetifolium, and Thalassodendron ciliatum each
encountered only in one site. The statistical tests of ANOVA demonstrated insignificant difference of seagrass
percentage cover and environmental factors between sites but there were high significant differences of seagrass
percentage cover between species. The correlation of seagrass percentage cover with environmental factors showed
negative correlation with water temperature and pH, and positive correlation with salinity and transparency.
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1. INTRODUCTION

Seagrasses are flowering marine plants living mainly in shallow and soft-bottom waters like estuaries, lagoons, mud flats,
muddy and sandy bays (Kirkman, 1990; English et al., 1997). Globally, there are about 72 documented species (Short et
al., 2016). Seagrass beds involve a prospective to control chemical and physical factors in the marine water (Radke, 2000).
Seagrasses comprise important donation in the feeding production (Wood et al., 1969; McRoy and Helfferich, 1977; McRoy
and Helfferich, 1980). The MEPA/IUCN (1992) documented that dugongs, green turtles, and some birds and invertebrates
are reliant on seagrasses. Seagrasses were the main diet for the endangered dugong (Dugong dugon), (Lipkin, 1975).
Worldwide there are many studies and publications related to seagrass species and their taxonomy such as Phillips and
Menez (1988), Kuo and Den Hartog (2001), and Waycott et al. (2004).

Jones et al. (1987) informed that the Red Sea seagrasses have not been adequately mapped, but some general summaries
have appeared from the few studies on their distribution. According to Den Hartog (1970), Aleem (1979), Jacobs and Dicks
(1985), El Shaffai (2016), and Sheppard (1992), the Red Sea provides asylums for twelve seagrass species.

The investigations and surveys conducted by Gaiballa (2005) and Gaiballa (2013) provided important baseline information
about the distribution, species composition, diversity, abundance and associated invertebrates and fishes in some coastal
sites along the Sudanese Red Sea. So far, the literature on seagrass habitats in the Sudanese Red Sea coast includes very
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few published studies. Within such a context, the seagrasses in the Red Sea coastal waters of the Sudan require more studies
on their taxonomy, distribution, importance and threats. Special emphasis is needed on the evaluation and assessment of
the role of seagrass meadows on the carbon sequestration and consequently, on their contribution in the alleviation of the
severity of climate change.

The current study aimed to investigate the species composition and percentage cover of seagrasses and test the variation
between the different sites and species at the eleven selected studied sites along the Red Sea coastal water of the Sudan.

2. MATERIALS AND METHODS
2.1. Study area

The study was conducted along the Sudanese Red Sea coast at eleven sites: Marsa Sheikh Saad (N 18° 49.889 E 37°
26.479'), Marsa Sheikh Ibrahim (N 18° 52.690 E 37° 24.246), Suakin Harbour N 19° 7.373° E 37° 21.289),
Marsa Atta (N 19° 18.781" E 37° 18.947"), Marsa Bashayer (N 19° 24.00° E 37° 16.00"), Marsa Kilo Tammania
(N 19° 33.231 E 37° 14.832), Port Sudan Harbour (N 19° 35.730 E 37° 14.067 ), Marsa Halout (N 19° 47.00°
E 37° 15.00%), Marsa Darah (N 20" 08.529° E 37 12.764"), Mohammed Qol (N 20° 54.033° E 37° 9.260) and
Dungonab Bay (N 21° 7.066 E 37° 7.441) (Fig. 1).
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Figure 1. Satellite Image showing the geographical location of study sites (modified from www.motherplanet.com).
2.2. Methodology

The line transects and quadrates techniques were adopted during the study according to English et al. (1997) and
PERSGA/GEF (2004). Three line transects at each sampling sites were established. Regular stations by 10 m interval along
transects were located. A 0.5 X 0.5 m frame divided into 25 small quadrates of 10 X 10 cm was set up at each station along
transect. The seagrass identification sheets of McKenzie and Campbell (2002) and the species identification guide for
fishery purposes by Carpenter et al. (1997) were utilized. The seagrass percent cover standards of McKenzie et al. (2003)
were used to estimate the percent cover of seagrasses at the study sites.

For each sampling sites, the surface water temperature, salinity, transparency, and hydrogen ion concentration (pH) were
measured.
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2.3. Statistical analysis

Data of each sampling parameters were entered into EXCEL sheets. Data were analyzed using standard statistical methods
and programme (Minitab 17). Descriptive statistical values were derived. Analysis of variance (ANOVA) was used to
compare and test the variations in environmental factors between sites and the variation in percentage cover between sites
and between different species. The Pearson correlation coefficient (r) was conducted to examine the relationship between
seagrass percentage cover and environmental factors at sites (Pearson, 1895).

3. RESULTS
3.1. Species composition and distribution

Nine seagrass species belonging to six genera were identified and recorded from the eleven sites during the study period
(Table 1). The most frequent species were Thalassia hemprichii (Ehrenberg) Ascherson, Halodule uninervis (Forsskal)
Ascherson and Halophila ovalis (R. Brown) Hooker f., recorded at all sampling sites, followed by Cymodocea rotundata
Ehrenberg and Hemprich ex Ascherson, Halophila stipulacea (Forsskal) Ascherson and Cymodocea serrulata (R. Brown)
Ascherson and Magnus at nine, seven and three sampling sites, respectively (Table 1). The least frequentl species are
Halophila minor (Zollinger) den Hartog, Thalassodendron ciliatum (Forsskal) Den Hartog and Syringodium isoetifolium
(Ascherson) Dandy, each encountered only in one site. The uppermost numbers of species were encountered at Dungonab
Bay with seven species, followed by Marsa Atta, Marsa Kilo Tammania and Port Sudan Harbour with six species. The
lowest numbers of species were documented at Suakin Harbour with only three species.

Table 1. Species composition and distribution of seagrass at the study sites

Species  Thajassia Halophila  Halophila  Halophila  Halodule Cymodoce Cymodoce Thalassodendron Syringodium

Site hemprichii ovalis stipulacea  minor uninervis arotundata aserrulata  ciliatum isoetifolium
Marsa Sheikh Saad + + - - + + R _

Marsa Sheikh lbrahim  + + + - + - - -

Suakin Harbour + + - - + - i R

Marsa Atta + + + - + + + _

Marsa Bashayer + + + - + + R _

Marsa Kilo Tammania ~ + + + - + + + -

Port Sudan Harbour + + + - + + + _

Marsa Halout + + - + + + - -

Marsa Darah + + + - + + N _

Mohammed Qol + + - - + + i R

Dungonab Bay + + + - + + - + +

Present (+) Absent (-)
3.2. Percentage cover

The highest average of seagrass species percentage cover over all sites was gained by Thalassia hemprichii (41.57 %),
followed by Halophila stipulacea (35.85 %) and Halodule uninervis (32.43 %). The lowest average of seagrass species
percentage cover was obtained by Thalassodendron ciliatum (1.34 %) (Fig. 2).

The variation of percentage cover between different seagrass species portrayed high significant difference (f = 10.98, p =
0.00, df = 8).
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Figure 2. Average percentage cover of seagrass species for overall study sites

Halophila stipulacea achieved the highest mean of seagrass species percentage cover at Dungonab Bay (53.36 %). On the

other hand, Thalassodendron ciliatum at Dungonab Bay scored the smallest amount of seagrass species percentage cover
(0.76 %) (Fig. 3).

250 -

\? 200 I
=) -
‘: . B Thalassodendron ciliatum
E l [ ] 0O Syringodium isoetifolium
e 150 | | B Cymodocea serrulata
?n [ ] | 0O Cymodocea rotundata
“E | - | ] | 0O Halodule uninervis
¢ 100 - ] O Halophils minor
g‘ | [ | 0O Halophila stipulacea
g s0 [y B = . B Halaphila ovalis
% H 0O Thalassia hemprichii

0 - L ST T T T T T T LI ST 1

> & > Y. x
& T T TS &
g S > = > < o
F R ta.‘e id R > o> &
S F ST E S R
P S LR e 9
£ & SN
Y& s o
& &
Site

Figure 3. Mean percentage cover of seagrass species at study sites

Dungonab Bay attained the greatest average of total seagrass species percentage cover at (36.56 %), followed by Marsa
Darah at (33.83 %), Marsa Atta at (26.49 %) and Marsa Kilo Tammania at (23.65 %). Suakin Harbour acquired the lowest
average of total seagrass species percentage cover at (8.12 %) (Fig. 4).

The variation of seagrass total percentages cover between sites showed insignificant differences between the study sites (f
= 1.87, p = 0.076, df = 10). The correlation of seagrass percentage cover with environmental factors showed negative
correlation with water temperature (p = 0.368, r = -0.301) and pH (p = 402, r = -281); and positive correlation with salinity
(p =0.470, r = 0.244) and transparency (p = 0.224, r = 0.399).
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Figure 4. Average of total percentages cover of seagrass at study sites
3.3. Water characteristics

The means of surface water temperature, salinity, transparency, and pH in the study sites are demonstrated in Fig. 5 (A, B,
C and D, respectively). The variations of environmental variables among sites exhibited insignificant difference (p > 0.05).
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Figure 5. Means of A, water temperature (°C); B, salinity (%o); C, transparency (m) and D, pH at study sites.
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4. DISCUSSION

Nine seagrass species were encountered during the present study. These species are among the twelve species that have
been reported by Sheppard et al. (1992) in the Red Sea and its two northern gulfs, and known from Red Sea (Aleem, 1979;
Jacobs and Dicks, 1985; Lipkin and Zakai, 2003; El Shaffai, 2016). Lipkin (1977), and Hulings and Kirkman (1982)
reported only seven species in the Red Sea. Eight of the seagrass species recorded in the current investigation were among
the eleven seagrass species accounted by El Shaffai et al. (2011) at the Red Sea coast of Egypt.

The most frequent and widely distributed species during the present study were Thalassia hemprichii, Halodule uninervis
and Halophila ovalis, followed by Cymodocea rotundata and Halophila stipulacea. This may be due to their ability to grow
in a wide variety of environmental conditions. Noel et al. (2012) reported that the common occurrence of Halophila ovalis
could be attributed to its characteristics as a pioneering species.

Aleem (1984) recorded four seagrass species in the Suez Canal including Halodule uninervis, Halophila stipulacea,
Halophila ovalis and Thalassiah emprichii). These four species are within the species that occurred in the present study.
Wahbeh (1980) confirmed that at the extreme northern end of the Gulf of Agaba only Halophila stipulacea, Halophila
ovalis and Halodule uninervis were present. Jones et al. (1987) found that the seagrass species Halophila stipulacea,
Halodule unnervis, Thalassodendron ciliatum, Syringodium isoetifolium and Halphila ovalis were the commonest species
in the Red Sea.

During the present study Thalassia hemprichii was the dominant seagrass species in percentage cover followed by
Halophila stipulacea. The same situation was documented by Gaiballa (2013) at some sites in the Red Sea coast of the
Sudan. Den Hartog (1977) considered Thalassia hemprichii as representing the terminal stage in seagrass succession.
Wahbeh (1980) explicated that the dominance of Halophila species in New Argao (Philippines) is favourable for the
dugongs, which are constantly seen during the present study. Ingles (2000) in Davao Gulf (Philippines), reported that
seagrass species with high percentage cover comprised Enhalus, Thalassia, Cymodocea, Halophila and Halodule. Sheppard
et al. (1992) reported that the percentage cover of seagrasses varies from site to the other, depending on species,
environmental factors and impacts type and magnitude.

Most seagrass species in the current survey were encountered at shallow water less than one meter depth, with the exception
of some areas where Thalassodendron ciliatum and Halophila stipulacea were observed. Environmental factors affect the
distribution, abundance, and diversity of seagrasses in the marine environment (Sheppard et al., 1992; Walker et al., 1999;
Touchette and Burkholder, 2000; Touchette, 2007; Cabaco et al., 2008; Kendrick et al., 2008; Leoni et al., 2008; Warry and
Hindell, 2009). The slight variation in transparency between sites during the present study might be attributed to the
variation in turbidity and/or other factors. The seasonal Khors (watercourses) in some of study sites may play important
factors in the variation in transparency, mainly during rainy season. The study of Lipkin (1977) in Sinai specified that light
and not wave action is probably the main influence on leaf shape of Halodule uninervis. Price et al. (1988) underlined that
interaction of environmental factors almost certainly organize the occurrence of individual seagrass species.

5. CONCLUSIONS

Overall, the findings and information achieved from the current study at the coastal water of the Sudanese Red Sea will
further provide a scientific base for the subsequent monitoring, management measures and sustainable development of the
seagrass habitats and related fauna and flora. Specific research is needed on the role of the seagrasses of the Red Sea coast
could play in the sequestration of carbon and how this role is augmented or impacted by other marine physical, chemical
and biotic factors.

ACKNOWLEDGMENTS

The authors would like to thank the Faculty of Marine Sciences and Fisheries, Red Sea University, Port Sudan, Sudan for
providing equipment for the field work.

CONFLICT OF INTEREST STATEMENT
The authors have no conflict of interest to declare.

Page | 57
Novelty Journals



about:blank
about:blank

[1]

[2]

[3]

[4]

[5]

[6]

[7]

8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

ISSN 2394-966X

International Journal of Novel Research in Life Sciences
Vol. 10, Issue 4, pp: (52-60), Month: July - August 2023, Available at: www.noveltyjournals.com

REFERENCES

Aleem, A. A., 1979. A contribution to the study of seagrasses along the Red Sea coast of Saudi Arabia. Aquat. Bot.
7, 71-78. https://doi.org/10.1016/0304-3770(79)90009-3

Aleem, A. A., 1984. The Suez Canal as a habitat and pathway for marine algae and seagrasses. In: Angel, M. V. (Ed.),
Marine Science of the North-West Indian Ocean and Adjacent Water, Proceedings of the Mabahiss John Murray,
International Symposium, Egypt, 3-6 September 1983. Deep-Sea Research, Part A, Oceanographic Research Papers.
Pergman Press, Oxford, U K. https://doi.org/10.1016/0198-0149(84)90047-5

Cabaco, S., Santos, R., Duarte, C. M., 2008. The impact of sediment burial and erosion on seagrasses: A review.
Estuar Coast Shelf Sci. 79, 354-366. https://doi.org/10.1016/j.ecss.2008.04.021

Carpenter, K. E., Krupp, F., Jones, D. A., Zajonz, U., 1997. FAO species identification guide for fishery purposes.
The living marine resources of Kuwait, Eastern Saudi Arabia, Bahrain, Qatar, and the United Arab Emirates. Rome,
FAO, 293 pp.

Den Hartog, C., 1970. Seagrasses of the World. Northholland Publishing Company, Amsterdam. https://doi.
0rg/10.1002/iroh.19710560139

Den Hartog, C., 1977. Structure, function, and classification in seagrass communities. In: McRoy, C.P., Helfferich,
C. (Eds.), Seagrass ecosystems: A scientific perspective. Marcel Dekker, Inc., New York, pp. 83-122.

El Shaffai, A. 2016. Field Guide to Seagrasses of the Red Sea. Rouphael, A. and Abdulla, A., eds. Second Edition.
Gland, Switzerland: IUCN and Courbevoie, France: Total Foundation, 56 pp.

El Shaffai, A. A.; Hanafy, M. H. and Gab-Alla, A. A. 2011. Distribution, Abundance and Species composition of
Seagrasses in Wadi EI-Gemal National Park, Red Sea, Egypt. Indian Journal of Applied Science, 4(3), 1-8. https://doi.
0rg/10.15373/2249555X/MAR2014/161

English, S., Wilkinson, C., Baker, V., 1997. Survey Manual for Tropical Marine Resources. Australian Institute of
Marine Sciences, Townsville, 390 pp.

Gaiballa, A. K., 2005. Impact of Coastal Development Activities on Seagrasses along the Sudanese Red Sea Coast,
M. Sc. thesis, Institute of Environmental Studies, University of Khartoum, Khartoum, Sudan, 204 pp.

Gaiballa, A. K., 2013. Diversity and distribution of Seagrasses and Associated Epibenthic Macroinvertebrates and
Fishes in the Sudanese Red Sea Coast, Ph.D. thesis, Department of Zoology, Faculty of Science, University of
Khartoum, Khartoum, Sudan, 234 pp.

Hulings, N. C., Kirkman. H., 1982. Further observations and data on seagrasses along the Jordanian and Saudi Arabian
coasts of the Gulf of Agaba. Tethys 19, 218-220.

Ingles, J. A., 2000. Status of Seagrass Beds of Davao Gulf. Institute of Marine Fisheries and Oceanography. U.P. in
the Visayas. Miagao, lloilo, Philippines.

Jacobs, R. P. W. N., Dicks, B., 1985. Seagrasses in the Zeit Bay area and at Ras Gharib (Egyptian Red Sea Coast).
Aquat. Bot. 23, 137- 147. https://doi.org/10.1016/0304-3770(85)90061-0

Jones, D. A., Ghamrawy, M., Wahbeh, M. I., 1987. Littoral and shallow subtidal environments. In: Edwards, A. J.,
Head, S. M. (Eds.), Red Sea. Key Environments Series. Pergamon Press, Oxford, pp. 169-193. https://doi.org/
10.1016/B978-0-08-028873-4.50014-1

Kendrick, G. A., Holmes K.W., Van Niel, K. P., 2008. Multi-scale spatial patterns of three seagrass species with
different growth dynamics. Ecography 31, 191-200. https://doi.org/10.1111/j.0906-7590.2008.5252.x

Kirkman, H., 1990. Seagrass distribution and mapping. pp. 19- 25. In: Phillips, R. C., Mc Roy C. P. (Eds.), Seagrass
Research Methods. Unesco, France, 216 pp.

Page | 58
Novelty Journals



about:blank
about:blank
https://doi.org/10.1111/j.0906-7590.2008.5252.x

Jﬁ ISSN 2394-966X

International Journal of Novel Research in Life Sciences
Vol. 10, Issue 4, pp: (52-60), Month: July - August 2023, Available at: www.noveltyjournals.com

[18] Kuo, J., Den Hartog, C., 2001. Seagrass taxonomy and identification key. In: Short, F. T., Coles, R. G. (Eds.), Global
seagrass research methods. El sevier Science, Amsterdam, pp. 31-58. https://doi.org/10.1016/B978-044450891-
1/50003-7

[19] Leoni V., Vela, A., Pasqualini. V., Pergent-Martini, C., Pergent, G., 2008. Effects of experimental reduction of light
and nutrient enrichments (N and P) on seagrasses: A review. Aquat Conserv-Mar Freshw Ecosyst. 18, 202-220.
https://doi.org/10.1002/aqc.842

[20] Lipkin, Y., 1975. Food of the Red Sea Dugong (Mammalia: Sirenia) from Sinai. Israel Journal of Zoology 24, 81-98.

[21] Lipkin, Y., 1977. Seagrass vegetation of Sinai and lIsrael. In: McRoy, C. P., Helfferich, C. (Eds.), Seagrass
Ecosystems: A Scientific Perspective. Marecl Dekker, New York, pp. 263- 293.

[22] Lipkin, Y., Zakai, D., 2003. The eastern Mediterranean and Red Sea. In: Green, E.P., Short, F.T. (Eds.), World Atlas
of Seagrasses. Published in Association with UNEP-WCMC by the University of California Press, California, pp. 67-
73.

[23] McKenzie, L. J., Campbell, S. J., 2002. Seagrass-Watch: Manual for Community (citizen) Monitoring of Seagrass
Habitat. Western Pacific Edition (QFS, NFC, Cairns), 43 pp.

[24] McKenzie, L. J., Campbell, S. J., Roder, C. A., 2003. Seagrass-Watch: Manual for Mapping & Monitoring Seagrass
Resources by Community (citizen) volunteers. 2nd Edition. (QFS, NFC, Cairns), 100 pp.

[25] McRoy, C.P., Helfferich. C., 1977. Seagrass Ecosystems: a scientific perspective. Marcel Dekker, New York, NY,
USA, 314 pp.

[26] McRoy, C. P., Helfferich, C., 1980. Applied Aspects of Seagrasses. In: Phillips, R.C., McRoy, C. P. (Eds.), Handbook
of Seagrass Biology: An Ecosystem Perspective. Garland STPM Press, New York, pp. 297-342.

[27] MEPA/IUCN, 1992. Saudi Arabia, an Assessment of Coastal Zone Management Requirements for the Red Sea. Red
Sea Technical Report, Meteorology and Environmental Protection Administration (MEPA), Ministry of Defense and
Aviation, Kingdom of Saudi Arabia, Coastal and Marine Management Series, Report No. 3 and International Union
for Conservation of Nature Natural Resources (IUCN), 105 pp.

[28] Noel, H. W., Lucero, R. S., Saturnino, C. P. JR, Labis, P, Y., Lucero, M. J., 2012. Productivity and Distribution of
Seagrass communities in Davao Gulf. Proceedings of the 7th International SEASTAR2000 and Asian Bio-logging
Scientific workshop), pp. 59-63.

[29] Pearson, K., 1895. Notes on Regression and Inheritance in the Case of Two Parents. Proceedings of the Royal Society
of London, 58, 240-242. https://doi.org/10.1098/rspl.1895.0041

[30] PERSGA/GEF, 2004. Standard Survey Methods for the Key Habitats and Key Species in the Red Sea and Gulf of
Aden. PERSGA Technical Series No. 10. PERSGA, Jeddah.

[31] Phillips, R. C., Menez, E. G., 1988. Seagrasses. Smithsonian Contributions to the Marine Science Series, no. 34.
Smithsonian Institution Press, Washington. D. C., 104 pp.

[32] Price, A. R. G., Crossland, C. J., Shepherd, A. R. D., McDowall, R. J., Medley, P. A. H., Smith, M. G. S., Ormond,
R. F. G., Wrathall, T. J., 1988. Aspects of seagrass ecology along the eastern coast of the Red Sea. Botanica Marina
31, 83-92. https://doi.org/10.1515/botm.1988.31.1.83

[33] Radke, L., C., 2000. Solute divides and chemical facies in southeastern Australian salt lakes and the response of
ostracods in time (Holocene) and space. Ph.D thesis, Department of Geology, the Australian National University, 232
pp.

[34] Sheppard, C., Price, A., Roberts, C., 1992. Marine Ecology of The Arabian Region, patterns, and processes in extreme
tropical environment. Academic Press Limited. Harcourt Brace Jovanovich, London, 359 pp.

Page | 59
Novelty Journals



about:blank
about:blank
https://doi.org/10.1002/aqc.842

Jq ISSN 2394-966X

International Journal of Novel Research in Life Sciences
Vol. 10, Issue 4, pp: (52-60), Month: July - August 2023, Available at: www.noveltyjournals.com

[35] Short, F. T., Short, C. A., Novak, A., 2016. Seagrass. In; Finlayson, C. M., Milton, G. R., Prentice, R. C., Davidson,
N. C. (Eds.), The Wetland Book: Il: Distribution, Description and Conservation. Springer Science. https://doi.org/
10.1007/978-94-007-6173-5_262-1

[36] Touchette, B. W., 2007. Seagrass-salinity interactions: Physiological mechanisms used by submersed marine
angiosperms for a life at sea. J Exp Mar Biol Ecol. 350, 194-215. https://doi.org/10.1016/j.jembe.2007.05.037

[37] Touchette, B. W., Burkholder, J. M., 2000. Review of nitrogen and phosphorus metabolism in seagrasses. J Exp Mar
Biol Ecol. 250, 133-167. https://doi.org/10.1016/S0022-0981(00)00195-7

[38] Wahbeh, M. 1., 1980. Studies on the ecology and productivity of seagrass Halophila stipulacea and some associated
organisms in the Gulf of Agaba (Jordan). Ph. D. Thesis. University of York, United Kingdom.

[39] Walker, D., Dennison. W., Edgar G., 1999. Status of Australian seagrass research and knowledge. In: Butler A.,
Jernakoff, P. (Eds.), Seagrass in Australia. CSIRO Publishing, Collingwood, Victoria, pp. 1-18.

[40] Warry, F. Y. and Hindell, J. S., 2009. Review of Victorian seagrass research, with emphasis on Port Phillip Bay.
Arthur Rylah Institute for Environmental Research. Draft Report. Department of Sustainability and Environment,
Heidelberg, Victoria.

[41] Waycott, M., McMahon, K., Mellors, J., Calladine, A., Kleine, D., 2004. A Guide to Tropical Seagrasses of the Indo-
West Pacific. James Cook University, Townsville.

[42] Wood, E. J. F., Odum, W. E., Zieman, J. C., 1969. Influence of seagrasses on the productivity of coastal lagoons. In:
Castanares, A. A., Phleger, F. B. (Eds.), Coastal Lagoons. Universidad National Autonoma de Mexico, Ciudad
Universitaria, pp. 495-502.

Page | 60
Novelty Journals



about:blank
about:blank

