Discussion and Conclusion


CHAPTER IV

DISCUSSION

4.1
Meiofauna community

To date, no data are available on meiobenthic communities of the Ecuadorian Coast in the scientific literature. Only one student thesis is present (Aerts, 2000) Therefore, data in this thesis are compared with results of the meiobenthos sandy beach studies of other areas. 

Coull (1988) summarises that meiofauna densities tend to be within a range of 200-3000 ind./10 cm2 in shallow water (<100 m), while the values in deep sea are an order of magnitude lower. Table 9 shows the nematode densities reported from different areas in the world.

Table 9. Nematode densities reported from other areas of worldwide (*values of total meiofauna).

Reference
Area
Depth range (m)
Density (ind./10 cm2)

Shirayama 1984

Idris et al. 1999

Neira 2001

Chen 1999

Yingst & Roads 1985

Vanreusel et al. 1992

Boaden & Platt 1971

Soetaert 1989

Faubel et al. 1983

This study
Western Pacific

Malaysia

Chile

Strait of Magellan

Gulf of Mexico

NE Atlantic

Ireland

Mediterranean

North Sea

Ecuador
3160-5730

0-0.2

34-120

123-100

90-223

190-325

205-228

142-370

117-141

0-0.2
31-1195

41-976*

1474-5035*

1172-9682*

59-346

929-2604*

570

1469

146-280

312-2398

Previous studies on meiofauna have shown that nematodes are the most dominant meiofauna taxon in the sediment. Vanaverbeke et al. (1997), in a study in NE Atlantic, found that 93.5% of the meiofauna were nematodes; Olafsson (1991), reported turbellarians to be the dominant taxon contributing 41% while nematodes were only 27%; in the same study Olafsson found in the Hafnarvik beach that gastrotrichs represented the 89% of the meiofauna during low water. In the present study, the nematodes occupied the most dominant taxon (87.1%), followed by gastrotrichs (9.3%). Copepoda are a dominant group in the majority of the sandy beach studies but were not found in a high along Ecuadorian beaches.

4.2
Nematode composition

Most of the genera identified in this investigation, can be compared with the study of Aerts (2000). Muthumbi (1998) described nematode assemblages from the Western Indian Ocean, where 38 families and 217 genera were recorded. Xyalidae, Monhysteridae, Comesomatidae, Oxystominidae, Chromadoridae, Microlaimidae, Linhomoeidae, Cyatholaimidae, Leptolaimidae and Desmocolecidae are the most dominant families. Nara (1999) realised a study with nematodes from the intertidal zone in Brazil, where 11 families and 18 genera was recorded, Xyalidae was the most representative family and also a Gonionchus sp.1 was mentioned. 

4.2.1
Gonionchus sp. n.

Benewell (1981) proposed to transfer the species Gonionchus longicaudatus to the Xyala genus, because of the cuticle with longitudinal ornamentations. The possible new specie described here also has the cuticle with longitudinal ornamentations but I referred this species to Gonionchus genus  because the structure of its head is different to Xyala.

Up to now, the genus Gonionchus contains ten species, which can be divided into two groups: a group of seven species without longitudinal cuticular ornamentations, i.e.  G. africanus Vincx & Furstenberg, 1988; G. cumbraensis Benwell, 1981; G. inaequalis Warwick & Platt, 1973; G. intermedius Jensen, 1986; G. latentis Fadeeva, 1984;            G. paravillosus Blome, 1982 and G. villosus Cobb, 1920 and a group of three species with longitudinal ornamentations: G. heipi Vincx, 1986; G. longicaudatus (Ward, 1972) and G. sensibilis Lorenzen, 1977. 

The presence of the rotator muscle for each spicule causes the protrusion of the spicules. A rotator was described to Daptonema williamsi Vincx & Coomans, 1983. 

4.3
Diversity of the nematodes

Shaw et al. (1983) and Lambshead et al. (1983) examined several methods for the analysis of monitoring data. They found that the abundance of the most common species as a percentage of the total sample (i.e., the dominance index) was a good indicator of environmental stress. However, the work did not include measurement of any chemical pollutant for correlative purposes. The use of the dominance index is not suitable in each case study (Platt and Lambshead, 1985).

The decline of the diversity of life in the sea is due different causes like:

· Intensive fishing and the elimination of the oceanic stock of plants and animals.

· Chemical pollution and eutrophication of seawaters (process of nutrient supply of human origin which stimulates primary production and disturbance of the food web).

· Changes in the coastal landscape by constructing touristic centres, resulting erosion of dunes and decrease of coastal protection.

· Global climatic changes (temperature increase). An important standard for the health of an ecosystem’s the diversity of living organisms.

4.4
Nematode density related to its environmental factors

The low intertidal zone, extending into the shallow subtidal, is almost fully marine, being aerially exposed for short periods only the lowest tides. The low intertidal is subject to almost constant wave action, requiring that the inhabitants be either rapid burrowers. The distribution of meiofauna (organisms inhabiting the interstitial spaces between the sand grains) is strongly influenced by the grain size of the sand. Meiofauna is also influenced by tidal level. They exhibit pronounced vertical migrations within the sand, close following the tidal curve. Meiofauna distribution is also influenced by the depth of the anoxic layer and organic content of the sand. (htt://www. mbnms.nos.noa;gov/sitechar/sandy2.html).

During August 1999, the Equatorial Pacific maintained the pattern of subsurface positive anomalies positive in the Western Pacific and negative in the Eastern Pacific (corresponding to Ecuadorian waters) this showed a typical stage of the mature phase of cold episodes. These eventual positive subsurface increments in the western Pacific during August allow foreseeing the extension of the cold event in the South American coast in the next months (CPPS, August 1999).

Benthic meiofaunal communities are know to be influenced by complex of interacting factors. The properties of the seabed are most commonly regarded as the principal factors controlling the composition and abundance of the benthos. (Gray1981), but it has also been recognized that food supply may be as important in determining benthic community structure (Josefson, 1987; Grebmeir et al. 1988; Graf, 1992; Rosenberg, 1995). A positive correlation between abundance of benthic meiofauna and food availability has been demonstrated. In a study made by Moodley (2000) it was shown showed that metazoan meiobenthos in sediments from the northern and middle basins of Adriatic Sea using two proxies for food availability: the chlorophyll a and organic matter content in the surface sediment.

In the present study, the concentration of chlorophyll a in Salinas I (1.07 mg/m() and San Pablo stations (0.94 mg/m() showed values lower with respect to other sites, the same case can be seen in relation with SPM in Salinas I (16.57 mg/l) and Olon I stations (83.40mg/l); and POM in Salinas I (4.47mg/l) and Olon I (8.20 mg/l). In other hand the grain size had not an important effect, already that general was the same in all sites, they contained fine to medium grain sand, the skewness was left skewed and kurtosis were leptokurtic although in Salinas there is slight more presence of silt (Table 3); compared with the results of the sedimentological granulometry in the Beagle Channel in Chile (Chen, 1999), sediments in this study were more homogeneous. The sediments at the stations of the Beagle Channel are characterised by small median grain size (smaller than 1µm) and high silt fraction (4 -38 µm).

A decrease of organic matter quantity and quality, related to low primary productivity conditions (El Niño), apparently caused few changes in meiofauna structure. (Neira, 2001). In the future we could compare such condition with more research in the area.

4.5 
Trophic structure of the nematode community


Food partitioning is an important characteristic for the nematode assemblages. Size, shape, quality and quantity of food resources may explain coexistence of congeneres. Nematodes have very different types of mouth openings and buccal cavities, which indicates food resource partitioning in a habitat. Food-size selection may effectively minimise interspecific competition (Heip et al. 1985; Jensen, 1987b; Moens et al. 1997). In the study of Strait of Magellan and the Beagle Channel (Chen, 1999), trophic group1B was more dominant, followed by epistrate feeder (2A) . The trophic structure of the nematode communities in this work was dominated by non-selective deposit feeders (1B), which as: Metadesmolaimus (40-80% in Playas and Salinas I station); followed by predators (2B), which as: Paracyatholaimus (20-60% in Olon I station), also see Appendix VII.

4.6 Population structure

Nara (1999) reports the composition of nematode population structure in Brazil; the mean proportion is 10-39,7% for juveniles, 28-35% for males, 4.4-42.5% and for females 37.8-60.1%. In the five stations of Ecuadorian sandy beaches, the percentage of males ranged from 25% to 48%, juveniles 20-44% and females 23-38%.

CONCLUSION

· Meiofauna show the highest density in the Cenaim station (2226-2544 ind./10 cm2) and the lowest in Salinas I (349-558 ind./10 cm2).

· The decrease of concentration of chlorophyll a, SPM and POM in Salinas I and    Olon I is in relation to the decrease of meiofauna density (Table  2, 4 & 5). 

· Nematodes made up the highest proportion (87.1% of the community) of the meiofauna.

· Gastrotricha was the second most important taxon of the meiofauna in all the five stations; there were mainly in Playas (324-389 ind./ 10 cm2).

· In Playas and Salinas I, the most dominant genera of nematodes were Metadesmolaimus with 59% and 53.9% respectively. In Cenaim two generas were dominant: Metachromadora (20.9%) and Rhynchonema (21.85%), while in the San Pablo station it was Metachromadora (81.95%) and finally in Olon I the most dominant genus was Paracyatholaimus (46.5%).
· The higher diversity (N0= 14) was founded in Playas (B) and the lowest in San Pablo (N0=6), but we can see that for the corresponding nematode density (614 and 2190 ind./10 cm2, respectively) it is the opposite, this mean that to the highest diversity the lowest density and vice versa.  

· The presence of one new species of Gonionchus is discussed and its similarity with Gonionchus heipi is described. The species is characterised by longitudinal ornamentations which extend throughout the body.  
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