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Abstract: Nigerian coastline and estuarine fishing communities recently witnessed the invasion of seaweed
identified as Sargassum hystrix var. fluitans (Bgrgesen 1914) during a 16 month survey conducted between May
2011 and August 2012. It was observed that the sea weed occurred mainly during the rainy season (May —
August). The spread and distribution of Sargassum hystrix var. fluitans along the coastal and estuarine fishing
communities negatively impacted fishing activities as it limited access to fishing ground, clogged fishing gears
mainly mono and multifilament gillnets which resulted in loss of man hours used in clearing the seaweed and
preparing the gears for next fishing trips. Floating mass of the seaweed also served as aggregating device and
provided food and shelters for fish, shell fishes and juvenile sea turtles. Proximate analysis of nutrient
constituent of Sargassum hystrix showed 14.33% moisture, 6.55% protein, 1.90% lipid, 18.5% ash, 58.72%
carbohydrate and 17.00% fiber. Using LaMotte spectrophotometer, mineral constituent consisted of 0.48ppm
nitrate nitrogen, 170.00ppm potassium and 16.70ppm phosphate which suggested that Sargassum hystrix var.
fluitans can provide minerals for the development of other agricultural products of economic importance.
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. Introduction

Nigeria has an extensive coastline of 853km stretching from the boundary with Benin Republic in the
West to Cameroon border in the East. (Fig.1). The area lies in the West Africa sub-region and experience
Guinea Current which flows eastward along the western coast of Africa derived from the North Equatorial
Counter Current (NECC) and the Canary Current (Henin et al. 1986). The region biodiversity contains diverse
assemblage of fish, shell fish (shrimps, crabs, lobster, gastropods and cephalopods), reptiles (sea turtles) and
marine mammals (cetaceans) and other living organisms (Dublin-Green and Tobor 1992; Solarin 2010).

Seaweed distribution and diversity has been reported to be in close association with nutrient — rich
upwelling’s region (King, 2007). John and Lawson (1991) opined that with the exception of Ghana, which
experiences upwelling along its coast, the tropical province generally has a low diversity of seaweeds.
Ecological factors prevalent in Nigerian coastal waters and indeed in tropical West Africa such as low tidal
amplitude, existence of a shallow, permanent thermocline, negligible upwelling phenomenon and lack of natural
rocky shore may be reasons for poor seaweed diversity in Nigeria (Dublin-Green and Tobor 1992).

Lee (1999) and Onyema (2007) attributed coastal algal blooms to nutrient load from anthropogenic
sources. Bloom conditions have been reported in some of Nigerian waters (Nwankwo et al., 2003a; Nwankwo et
al., 2008). Blooms of Microcystis aureginosa, M. flos-aquae and M. wesenbergii were reported in the Lagos
Lagoon (Nwankwo, 1993) as well as Ogun river at lju (Nwankwo, 1993) causing bluish colouration, anoxia,
odour, impacting taste to the water (Nwankwo et al., 2003a) and Kuramo lagoon (Nwankwo et al., 2008).
Blooms of Trichodesmium thiebautii have also been reported off the Lagos coast (Nwankwo, 1993) during
thermocline conditions and more recently a bloom of Bellerochea malleus that caused brownish discolouration
off the Light house beach, Lagos (Nwankwo et al., 2004) was documented. Blooms of Anabaena flos-aquae, A.
spiroides (cyanobacteria), Cerataulina bergoni, Chaetoceros convolutus, Coscinodiscus centralis (diatoms) and
Ceratium furca, C. fusus, C. tripos and Noctiluca scntillans (dinoflagellates) are known to induce harmful
effects in waters of south-western Nigeria (Nwankwo, 1993; Nwankwo et al., 2003a, b, Onyema, 2008) Onyema
and Nwankwo (2006, 2009) reported substratum discolouration in the Lagos lagoon system (implicating
Beggiatoa alba and Oscillatoria spp as causative species.

In 1984, Nigeria witnessed massive invasion of its coastal waters by water hyacinth (Eichhornia
crassipes (Mart) Solms) (Akinyemiju, 1987; Kusemiju, 1988) and since then it has been spreading rapidly to the
riverine villages and towns of Nigeria. In recent times a brownish sea weed has been observed floating and some
washed ashore of several coastal beaches and brackish water at different locations in Nigeria.

However, despite considerable interest in research and development of the fisheries of Nigerian waters
in recent years, surprisingly little effort has been directed at the associated non-fish resources. Apart from their
ecological role, aquatic macrophytes contribute greatly to the economic, scientific, and recreational importance
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of Nigerian water bodies. The ecology, population dynamics and socio-economic importance of the resources
are inter-related with other dependent aquatic organisms. Although if present in large quantities, aquatic plants
may have adverse effects on navigation, result in high water losses through evapo-transpiration, and provide
habitat for vectors of water-borne diseases. In a balanced environment they have recreational, aesthetic and
medicinal values.

The study involved identification of the brownish alga, analysis of the proximate composition and
mineral constituent as well as the economic implications for Nigerian fisheries and the agricultural sector.

Il.  Materials and methods

Brownish floating seaweed washed ashore on Nigerian coastal beaches was collected between Latitude
6° 25'10.47"N and 5° 52' 9.95"N and longitude 3° 25' 9.94" and 4° 52' 9.95”* (Fig. 1). The collected samples
were examined for identification and laboratory analyses were carried out to determine nutritional and mineral
constituents. Different identification manuals and materials were consulted for identification (Coston-Clements
et al.1991, Tanaka and Fosca, 2003, V.K. Dhargalkar, 2004, Gower et al., 2006 and Guiry and Guiry, 2012).
Proximate composition including moisture, protein, fat, ash and carbohydrate were measured according to
Association of Official Analytical Chemists (AOAC) (2000).Nutritional and mineral constituents were also
determined using LaMotte Spectro Spectrophotometer at the Central laboratory, Nigerian Institute for
Oceanography and Marine Research, Lagos. Fishermen encountered during collection of seaweed while landing
from fishing trip were interviewed orally to determine impact on fishing activities.

Fig.1: Stations where seaweeds were sited and collected

I, Result

The brown seaweed collected was identified as Sargassum fluitans (Bargesen 1914) otherwise referred
to as Sargassum hystrix var. fluitans (Guiry and Guiry, 2012). Sargassum fluitans is a brown alga (Class
Cyclosporeae: Order Fucales: Family Fucaceae: Genus Sargassum) commonly known as gulfweed, sea holly, or
sargassum, they are hyponeustonic and holopelagic which means they are fully adapted to a pelagic existence
(Parr, 1939).They are characterized by a brushy, highly branched thallus (stem) with numerous leaf-like blades
and berrylike pneumatocysts (floats) (Plate 1). The proximate composition included moisture 14.33%, protein
6.55%, lipid 1.90%, ash 18.5%, carbohydrate 58.72% and fiber 17.00%. The mineral composition included
nitrate nitrogen 0.48ppm, potassium 170.00ppm and phosphate 16.70ppm. The nutritional and mineral
constituents of Sargassum hystrix var. fluitans are presented in Tables 1 and 2 respectively.

Pods - usually not tipped with spikesand usually
contain oxygen with some nitrogen and carbon
dioxide, and are responsible for buoyancy.

4———shortandbroad leave.

Plate 1: Distinguishing features of Sargassum hystrix var. fluitans (Bgrgesen 1914) found in Nigerian coastal
waters.
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Table 1: Proximate composition of Sargassum hystrix var. fluitans .

Compound description Percentage concentration of nutrient (%)
Moisture 14.33

Protein 6.55

Lipid 1.90

Ash 185

Carbohydrate 58.72

Fiber 17.00

Table 2: Mineral constituent of Sargassum hystrix var. fluitans .

Mineral Constituent (ppm) | Standard  Spectrophotometer  range | Remark
(ppm)
Nitrate Nitrogen 0.48 0.00-3.00 Within acceptable range of
specification
Potassium 170.00 0.00-10.00 Highly rich in potassium
Phosphate 16.70 0.00-70.00 Within acceptable range of
specification

Fishing gear used by artisanal fishermen and industrial trawl net were observed to have being clogged
by the floating mass of seaweed. Different fishing gears used in the area that were impacted included gillnets,
beach seine, stownet and trawlnets. As a result of clogging by seaweed cleaning of fishing nets and preparations
for fishing trips took longer hours as demonstrated in (Plates 2 and 3).

L -

Plate 2: Fishermen removing Sargassum hystrix var fluitans from fishing nets in Lagos and Ondo coastal
communities.

Plate 3: Industrial trawl net filled by Sargassum hystrix var fluitans.

IV.  Discussions

According to Gower et al. (2006) floating Sargassum may be up to several meters in length but are
typically much smaller and grow in dense intertwined mats in the Sargasso Sea where the species derived its
name. Masses of Sargassum as large as football fields were reported by Tanaka and Fosca (2003) as being
deposited by currents and wind on different coastlines around the world. According to Henin et al. (1986) the
invasion observed in Nigerian coastal water was under the influence of Guinea Current which flows eastward
along the western coast of Africa derived from the North Equatorial Counter Current (NECC). The Canary
Current according to Coston-Clements et al. (1991) influenced the movement of pelagic complex of Sargassum
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which comprised primarily of Sargassum natans and S. fluitans in the western North Atlantic. Abowei and
Tawari, (2011) reported the presence of Sargassum vulgar alone in Nigeria. Gheskiere et al. (2006) reported the
spread of Sargassum along the beach of Galveston Island, Texas each year from May to August in two
consecutive years 2011 and 2012. A similar occurrence was observed in Nigerian coastal water during the
period of study.

Economic Impact of Sargassum hystrix var fluitans in Nigeria

Sargassum hystrix var fluitans had invaded both brackish and marine coastal waters in Nigeria with
patches on the beach and also impeded navigation and fishing activities by artisanal and the industrial fishermen
respectively. The clogging of the fishing nets mainly monofilament and multifilament resulted in loss of man
hours spent in removing the weed from the net in preparation for the next fishing trip. Although gillnets were
sited mainly during this survey, several other fishing gears used were also impacted by clogging based on their
operational methods including beach seine, purse seine, stownet and trawl nets. Low catch was reported by the
fishermen who nicknamed the weed in local parlance as “Irun Imu Ijoba” (literally meaning government
moustache) in addition to other nomenclatures such as gulfweed, sea holly, or Sargassum. Eklof et al. (2006)
which concluded that in areas naturally lacking vegetations such as sand banks, presence of seaweed farms
impacted positively on fisheries production by increasing fish catches of certain species. However, limited
accessibility to fishing ground and clogging of nets might be responsible for low fish catch reported by the
fishermen as against low fish productivity since masses of Sargassum covering large area of water will normally
act as fish aggregating device (FAD) providing food, shelter and assemblage for several ecological
communities.

In the past couple of years, changes in the natural climate and weather patterns across the North
Atlantic appeared to have allowed Sargassum weed to grow more. Such changes are related to large atmosphere
and ocean circulation changes that originate across the planet in the eastern tropical Pacific Ocean and in the
Arctic Ocean. In these patches of Sargassum weed, found at the surface of the ocean, create very interesting
biological museum. Floating mass of Sargassum hystrix var fluitans formed important habitat for fishes and
invertebrates providing home for many animals. Mats of seaweed also acted as refuge for several juvenile fishes
such as chubs, dolphin fish, triple tail fish, trigger fish, flying fish and pipefish. Large predatory species
associated with the Sargassum habitat include jacks, dolphins (Coryphaenidae), barracudas (Sphyraenidae),
mackerels and tunas (Scombridae), swordfish (Xiphiidae), and billfishes (Istiophoridae) (Gibbs and Collette,
1959; Stephens, 1965; Dooley, 1972; Fedoryako, 1980; Carr, 1986). Juvenile turtles used the floating mats as
protection and feeding (Hong-Yu et al. 2010).

Patches of Sargassum weed were also observed to be beneficial for pelagic seabirds that fed on the fish
that hung out beneath the patches. As indicators of climate change; they can be used to study diversity patterns
and were particularly useful for planning conservation and sustainable use of inshore marine resources (John
and Lawson, 1991; Jennings et al., 2001).

The earliest record of seaweeds utilization generally dated about 13,000 years ago (Abowei and
Tawari, 2011) Seaweeds have been included in folk medicine for many thousands of years in Japan, China,
Egypt, India and South Korea (NAAs, 2003; Teas, 2005, Hong 2010). They are excellent sources of vitamins,
proteins, lipids and amino acids. Many seaweed species were used as food throughout Asia and Pacific region
(Abowei and Tawari, 2011).

The proximate composition of nutrient and mineral constituent showed that Sargassium is nutritionally
rich with acceptable level of minerals which have been found to enhance plant germination through production
of liquid fertilizer (Sivasankari et al., 2006; Trono JR., 1999). Although, this study didn’t determine the toxic
substances in Sargassum fluitan in order to advice on direct consumption but the observed nutrition and mineral
constituents agreed with Abowei and Tawari (2011) which suggested that they could be consumed directly by
humans and be used in medicine, pharmaceuticals, industrial production as well as agricultural processes.
Seaweeds extracts and fractions have also been reported to be a rich source of antioxidants and different types of
antioxidants have been isolated from various species of seaweeds (Fujimoto and Kaneda, 1984; Cahyana et al.,
1992; Nagai and Yukimoto, 2003; Huang and Wang, 2004; Wang et al., 2009; Mancini-Filho et al., 2009; Rioux
et al., 2010; Hu et al., 2010).

The protein content of Sargassum hystrix var fluitans recorded were 6.55% which was slightly higher
than Sargassum polycystum (5.40%) reported by Matanjun et al. 2009 but were within the ranges of brown
seaweeds (3-15% DW) and red and green seaweeds (10-47% DW) (Arasaki and Arasaki 1983; Darcy-Vrillon
1993; Mabeau and Fleurence 1993). Sargassum hystrix var fluitans fiber recorded was 17.00% which was lower
to the total dietary fiber reported in S. polycystum (39.67%). The total dietary fiber content are within the range
of other seaweeds (Jiménez-Escrig and Sanchez-Muniz 2000; Mabeau and Fleurence 1993) and higher than
most terrestrial plants. According to Matanjun et al. 2009 soluble fibers appear to be a good potential functional
food ingredient for lowering cholesterol and glycaemic index for prevention of metabolic syndromes.
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Carbohydrate (58.72%), Moisture (14.33%) and Lipid (1.90%) obtained were respectively higher, ,
than 33.49%, 9.95% and 0.29% reported by Matanjun et al. 2009 but ash (18.5%) was lower than 42.4%.
According to Ortega-Calvo et al. (1993) mineral content of seaweeds was observed to be higher than that of
land plants, a unique property that make sea weed a suitable replacement for land plants in fish feed production,
since sea weed culturing need low investments and analyses of Sargassum hystrix var fluitans shows that it
consist of 0.48ppm Nitrate Nitrogen, Potassium 170.00ppm and Phosphate 16.70ppm.

Sargassum is also beneficial on the beach front as it provides shelter and food for organisms once on
the beach and also protects sand from wave erosion by trapping sand from wind erosion (Gheskiere et al., 2006;
Orr et al., 2005; Roberts and Poore, 2005; Ryland, 1974; Tanaka and Fosca, 2003).

In area where Sargassum have constituted a big hazard one method of dealing with the problem wasthe
use of mechanical equipment to rake the material which was deposited at the base of the dunes (Bruun, 1983;
Conaway and Wells, 2005; Dugan et al., 2003; Gheskiere et al., 2006; Nordstrom et al., 2006) but the weeds
can also be used as natural fertilizer in agricultural processes.
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