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Effect of salinity on survival and growth of Marphysa sanguinea 

(Polychaeta: Eunicidae) juveniles 

 

Grace Afumwaa Boamah 

KOICA-PKNU International Graduate Program of Fisheries Science 

Graduate School of Global Fisheries 

Pukyong National University 

 

 

Abstract 

Today, integrated multi-trophic aquaculture (IMTA) is the way forward in managing waste 

from aquaculture farms. The identification of Marphysa sanguinea as a potential candidate 

for this purpose has aroused the need for its commercial artificial production. Meanwhile, 

there rarely exist studies on the environmental factors affecting its growth and survival. In 

order to test the hypothesis that salinity affects survival and growth of M. sanguinea, and to 

determine the range of salinity tolerance and their effect on the species’ survival and 

growth, 4,500 juveniles of initial weight 0.006 ± 0.0003 g were cultured under controlled 

conditions. Triplicate groups of worms were reared under five different salinities (15, 20, 

25, 30, and 35psu) for 120 days by semi-recirculation system. Oyster shells (70%, 5 mm in 

diameter) and sand (30%, 2 mm in diameter) were used together as sediment. Survival rate 

and growth rate were determined, both within and between groups. Both survival and 

growth were significantly affected by salinity (p < 0.05). Results of this research confirms 
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that M. sanguinea has high tolerance for salinity fluctuation and proves to be an excellent 

candidate of IMTA for fish species cultured within a salinity range of 20 – 35psu. For 

optimum survival and growth in commercial production of M. sanguinea, however, 25 psu 

is recommended. 
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1. INTRODUCTION 

 

1.1  Background of study 

 

According to Montagu (1815), Marphysa sanguinea can be classified into: 

Kingdom; Animalia 

 Phylum; Annelida 

Class; Polychaeta 

Order; Eunicida 

Family; Eunicidae 

Genus; Marphysa 

Species; Marphysa sanguinea 

Common name; Rockworm 
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Fig. 1. Major morphology features of a generalized polychaete (Fauchald, 

1977). 

 

Hutchings and Karageorgopoulos (2003) claim it is one of over 55 species 

described in the genus Marphysa. Some of its life characteristics, as 

described by Prevedelli et al. (2007), include gonochorism and iteroparity. 

Detailed study done on its life cycle reveals that it is usually found in warm 

and temperate areas of coastal habitats, lives in burrows in the muddy 
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bottoms, can attain a maximum length of about 400 mm, and has a lifespan 

of approximately 90 days – not overemphasizing the fact that growth and 

lifespan may vary with food availability, water temperature, salinity, 

predator abundance among other environmental factors (Prevedelli et al., 

2007). The species has an omnivorous and coprophagous feeding habit 

(Ruppert & Fox, 1988; Honda & Kikuchi, 2002). Prevedelli et al. (2007) 

concede that among the different species of Marphysa (M. mulawa, M. 

fauchaldi, M. gravely), the larval development of M. sanguinea has been 

studied in detail. Because the larvae of this species do not tolerate low 

temperature, the breeding season occurs in periods of the year where there 

are suitable conditions for larval development (Prevedelli, 1994). Kim and 

Jang (2008) also provide evidence that, trochophore larvae of M. sanguinea 

are released around the burrow when the water temperature is between 18℃ 

to 22℃.  

M. sanguinea is widely distributed in many locations globally, including the 

south coast of England, Eastern Scheldt in south-western Netherlands, and 

along the Italian coasts (Montagu, 1815; Hutchings et al., 2011; Prevedelli 

et al., 2007). As documented by Garcês and Pereira (2010), the species is 



4 
 

also present in Portugal, along the Sado estuary, particularly within former 

oyster production areas. Monia et al. (2003) also point out its presence on 

the coast of Tunisia, and in the lagoon of Tunis.  

Generally, the demand for polychaetes is increasing rapidly in recent years 

due to their several uses (Olive, 1994, 1999; Henriksen et al., 1983; 

Hutchings, 1998; Ruppert & Fox, 1988; Ito et al., 2011). It was recounted 

that in Portugal, M. sanguinea in particular, is one of the most appreciated 

bait species among those collected and commercialized due to the high 

resistance it presents on the hook, and to its reputed ability to attract 

valuable fish species such as the seabreams – Sparus aurata and Diplodus 

sargus (Garcês & Pereira, 2010). Same writers emphasize its harvest 

activity as one of the most important socio-economic resources for local 

fishermen.  

There is a cause for the rising interest in polychaete aquaculture – as it 

establishes an alternative source for its supply to the existing market, as well 

as minimizes collection impact from the natural environment (Olive, 1999; 

Garcês & Pereira, 2010). Aquaculture of any species, however, requires that 

both physiological and ecological conditions of the organism be studied in 

detail. Quite a number of researchers have argued out the limiting factors 
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affecting species distribution in marine and brackish-water habitats, and 

have concurred that primary attention should be given to salinity, 

temperature, nutrition and water quality (Kinne, 1970, 1971; Prevedelli & 

Vandini, 1997; Alderdice, 1972; Dorgelo, 1976).  

In the quest to improve rearing techniques for M. sanguinea, it is rather 

prudent that the primary abiotic factors affecting its life cycle be understood 

in detail, as such documentation on the species is rare. 

 

1.2  Problem statement 

 

Coastal aquaculture is the most active and predominant type of mariculture 

in Korea. Most cage culture takes place in the embayed sites. However, the 

recent problem faced in this type of farming area is water pollution and red 

tide. Also, the issue of aquaculture waste water treatment has become of 

great concern. The future direction of Korean aquaculture thus lies in the 

integrated aquaculture management, most especially the multi-trophic 

aquaculture. This basically focuses on the ecosystem based aquaculture, 

where different trophic organisms are maintained in a given aquaculture 
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ground for the purpose of waste management (Han Kyu Lim. Korean 

Aquaculture: Status and Future Directions). 

M. sanguinea has been identified as a potential candidate for aquaculture 

waste management in integrated multi-trophic aquaculture (Parandavar & 

Kim, 2014). It has thus become a necessity that commercial production of 

this species, for this purpose, among others, be encouraged. The 

intimidating challenge, however, has been with the high juvenile mortality 

associated with its life cycle. 

 

1.3  Hypothesis 

 

Kinne (1971) and Withers (1992) argue that even with the behavioural and 

physiological mechanisms adopted by euryhaline animals – in coping with 

fluctuating salinity – most of them are not immune from the effects of 

salinity change. Reduced growth rate and development (Tietjen & Lee, 

1972; Lambert et al., 1994; Qiu & Qian, 1997; Anger et al., 1998; Rosas et 

al., 1999; Specker et al., 1999) as well as reduced fecundity (Morritt & 

Stevenson, 1993; Cheung, 1997; Remane & Schlieper, 1971) are some sub-

lethal effects of salinity changes reported. These salinity effects have been 
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observed in other polychaete species (Pechenik et al., 2007; Qiu & Qian, 

1997; Bogucki, 1963; Lyster, 1965; Smith, 1957, 1964). 

Based on the findings of Garcês and Pereira (2010), I hypothesized that 

salinity significantly affects survival and growth of M. sanguinea. 

 

1.4  Objective of study 

 

This study investigated the range of salinity tolerance and its effect on the 

survival and growth of M. sanguinea juveniles. 

 

1.5  Justification of study 

 

As confirmed by Bochert et al. (1996), it is prudent to study the early 

embryonic or larval stage of marine invertebrates when investigating their 

physiological potential. It is for this reason that juveniles of this species 

were chosen for this experiment.  

In the experiment conducted by Garcês and Pereira (2010), salinity effects 

on juveniles’ survival and growth rates were observed under fine sediment. 
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According to Ushakova (2003), tolerance for abiotic factors of marine 

invertebrates depends mainly on conditions of their locality. In this 

experiment, we adopt two methodologies aimed at improving the 

organism’s environment, while monitoring its response to the different 

salinity levels. 

 These are: 

Ø The semi-recirculation system; an eco-friendly aquaculture 

technique believed to enable a more efficient use of water.  

Ø The oyster shell as sediment, which is reported to permit a better 

circulation of water and oxygen, as well as allow easy access to food 

by the organism, compared to sand substrate. 

 

1.6  Significance of study 

 

Primarily, the scientific finding of this research can help our understanding 

of the salinity range the species can tolerate in IMTA system. Secondly, 

findings can help develop rearing techniques that improve survival and 

growth rates at the juvenile stage, consequently boosting commercial 

production of the species for the numerous aquaculture purposes.  
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2. MATERIALS AND METHODS 

 

2.1  Design of experiment 

 

The experiment adopted the following methodologies: 

Ø A semi- recirculation system 

Ø Two sediment types (70% Oyster shells – 5 mm diameter, and 30% 

sand – 2 mm diameter) were used together as culture sediment 

Ø Initial weight of juveniles: 0.006 ± 0.0003 g 

Ø Five different salinity levels (15, 20, 25, 30, 35 psu) 

Ø Triplicates of each salinity level 

Ø Experimental period of 120 days. 

 

2.1.1 Source of juvenile worms  

Juveniles used in the experiment were of those reproduced in the Fisheries 

Science and Technology Centre of the Pukyong National University 

(PKNU) in April, 2014. On the 9th of November, 2014, juvenile worms were 

collected from the boxes where they were being raised after hatching. 
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During collection, the sediment was scooped bit by bit unto plastic trays, 

spread evenly on the trays to expose the worms (which are often hidden in 

their tubes). Worms were then siphoned out using a pipette. Altogether, 

4,500 juvenile worms were collected and placed in 15 separate bowls (300 

individuals per bowl). 

 

 

Fig. 2. Specimen collection. (A) Initial worm box. (B) Sediment from A 

spread on a tray to expose worms. (C) Pipette used for siphoning out 

worms. (D, E) Juvenile worms collected. 
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2.1.2 Weighing of juvenile worms 

In the laboratory, 30 individuals were selected at random from each of the 

15 bowls, and their initial weights were determined by a Mettler Toledo 

analytical balance as shown in Fig. 3 below. Individuals were placed on 

tissue paper to blot any water before weighing. 

 

 

Fig. 3. Weighing of juvenile worms. (A) Mettler Toledo Analytical balance 

used in weighing. (B) Blotting of worms before weighing. (C) 

Weighing of individuals. 
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2.1.3 Preparing experiment boxes 

Fifteen (15) boxes (see Fig. 4 and 5) of sizes L 40.5 cm x W 24 cm x H 28.5 

cm (approximately 28 L each) were prepared to hold the worms. PVC pipes 

were used to create water outlet and an overflow. The outlet pipes were 

covered with nets (1mm mesh size) to prevent worms from escaping. 

Meanwhile, the overflow pipes were left without nets since the worms live 

in the bottom layer of the sediment. 

 

 

Fig. 4. Cubic boxes used. (A) Box before it was prepared. (B) Box after it 

was prepared. (C) Overflow pipe. (D) Outlet pipe covered with net. 
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Fig. 5. A schematic diagram of box used in the experiment.  

 

2.1.4 Sediment collection 

Two sediment types were used: sand and oyster shells, which were collected 

from the research centre and an oyster farm near the centre, respectively. 

Both sand and oyster shells were filtered through 2 mm and 5 mm sieves, 

respectively. They were then treated by thoroughly washing with freshwater 

and sun-dried thereafter.  

 

2.1.5 System set-up 

Each prepared box was filled with sediment (70% oyster shells and 30% 

sand) to a depth of 8 ± 1 cm. In the experiment room, they were arranged in 

3 rows and on 3 floors, with 5 boxes on each floor. To each column was 
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allocated a drum of 90-litre capacity, from which boxes in that column 

received inlet water (see Fig. 6 & 7). Each drum was served a pump, and 

later filled with filtered and aerated sea water (34-35psu, 16 ± 1℃). Outlet 

pipes from boxes were directed into their respective drums separately. With 

the power source turned on, the boxes received water to a depth of about 20 

cm. Each box was then stocked with 300 individual worms of initial weight 

0.006 ± 0.0003 g. They were allowed a period of 48 hours to acclimate, 

burrow into the sediment bottom and make their tubes. All replicates 

received constant aeration. Dissolved oxygen (DO) averaged 8.19 ± 0.07 

mg/L and pH, 8.31 ± 0.01. The set-up was kept under a 12:12 hour dark: 

light photo-period and a flow rate of 2 litres per minute. 



15 
 

 

Fig. 6. Experiment set-up. (A) Arrangement of boxes and drums in the 

experiment room. (B) Pump. (C) Drum of water with pump. (D) 

Inside of box, showing inlet water and aerator. 
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Fig. 7. A schematic diagram of the experiment set-up. 

 

2.1.6 Feeding of worms 

Worms were fed with equal amount of formulated diet, once a day in every 

three days, throughout the experiment period. Each replicate received 0.3 g, 

0.4 g, and 0.5 g of feed in the first, the second, and the last two months, 

respectively (Kim, 2014. Personal comm.).  
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Fig. 8. NRD 3/5 larval diet used as feed in the experiment. 

 

2.1.7 Experimental water preparation  

Seawater (34-35psu), pumped from the Jaran Bay adjacent to the Research 

Centre, and tap water (stored for not less than a week before use) were the 

sources of water used in the experiment. A period of about one week was 

used to gradually vary the experimental water salinity, decreasing it by 

about 5 psu every two days to produce 30 psu, 25 psu, 20 psu and 15 psu, 

respectively. Varying of the salinity involved mixing appropriate portions of 

freshwater and sea water, both of which were stored in separate tanks 

(2,000-litre capacity each) in the experiment room (see Fig. 9). Both tanks 
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received constant aeration. Experimental water was changed partially (30%) 

every week, and by 100% monthly. Before changing water, the pumps were 

stopped by switching off the power source. The drums were emptied of their 

water, partially or fully, and new water mixed in the drums to the required 

salinity levels. Pumps were then turned on to distribute water to the boxes. 

 

 

Fig. 9. Experimental water preparation. (A) Tank for storing filtered sea 

water. (B) Tank for storing fresh water (Tap water). (C, D) Filters 

used in filtering sea water. (E) Checking experimental water 

parameters. (F) Hydrolab Minisonde 5, together with Hydrotech 

Archer, used for checking water parameters. 
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2.2  Water quality analysis 

 

Temperature, DO, pH, and salinity were measured daily, using Hydrolab 

Minisonde 5 together with Hydrotech Archer. Other water parameters 

analyzed by specific methods include: NO3-N, tested by cadmium reduction 

method; NO2-N, tested by diazotization method; and NH3-N, tested by 

indophenols method. 

 

2.3  Data collection 

 

Data collected was basically on survival rate and growth rate of the worms. 

Data was collected after 31 days, 62 days, and finally after 120 days. During 

the collection process, boxes were emptied of their sediment and individual 

worms identified were siphoned out with a pipette, as described in 2.1.1 

above. Worms from each replicate were placed in separate glass bowls. 

Counting of worms was done in all replicates at each salinity level to check 

for survival. Random selection of 30 individuals from each replicate was 

done and their weight measured in the lab. Weight measurement of 
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individuals was done by a Mettler Toledo analytical balance, as described in 

2.1.2 above. 

 

 

Fig. 10. Collection of juvenile worms at the end of experiment. (A) 

Scooping of sediment bit by bit from box. (B) Sediment spread on 

tray. (C) Siphoning out identified worm. (D) Collected worms kept 

in a glass bowl. 
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The equations below show how survival rate, weight gain, and specific 

growth rate were calculated:  

                              (1) 

 

Where Sr denotes survival rate, Nf – number of survivors, and Ni – initial 

number of stocked worms. 

                         (2) 

 

Where WG denotes weight gain, Wf – final body weight, and Wi – initial 

body weight. 

 

                        (3) 

 

Where SGR denotes specific growth rate, lnWf – natural log of final body 

weight, lnWi – natural log of initial body weight and day represents the 

number of days of feeding. 
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2.4  Statistical analysis 

 

Statistical analysis was performed using PASW (SPSS) 18 software for 

windows (SPSS Inc., Chicago, IL, USA). The effect of salinity on growth 

and survival was analyzed using a non-parametric one-way analysis of 

variance (ANOVA). The effects on growth rate were evaluated exclusively 

on intact specimens, whereas those on the survival rate were estimated on 

specimens both intact and fragmented by autotomy or cannibalism. Where 

there were significant mean differences, a Post Hoc multiple comparisons of 

means (LSD test), was used to determine the source of difference. A 

significant level of α = 0.05 was chosen. 
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3. RESULTS 

 

3.1  Survival rate of worms 

 

There was a statistically significant difference between groups as 

determined by one-way ANOVA (F= 8.143, p = 0.003). Survival remained 

relatively high at all salinity levels until 62 days of culture. An unexpectedly 

high mortality occurred at 30 psu and 35 psu that resulted in a final survival 

rate of 51.8% and 23.8%, respectively, after 120 days. Though 25 psu 

recorded the highest survival of 84.9% at the end of the experiment, there 

was no statistically significant difference between 25 psu, 20 psu and 15 psu, 

as well as between 30 psu, 20 psu, and 15 psu; as described by Duncan’s 

homogeneity of variance test (See Fig. 11 and Table 1). 
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Fig. 11. Survival rate of Marphysa sanguinea juveniles cultured at different 

salinity levels. Different letters indicate significant difference at p < 

0.05. 

 

3.2  Growth performance of worms 

 

Growth was also significantly affected by salinity as determined by one-way 

ANOVA (F= 14.579, p = 0.000). Contrary to survival, highest final weight 

was recorded at 35 psu (0.078 ± 0.015 g). There was no statistically 
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significant difference between 25 psu, 30 psu, and 35 psu, as described by 

Duncan’s homogeneity of variance test. The lowest final weight of 0.028 ± 

0.005 g was recorded at 15 psu. See Fig. 12 and Table 1 below.   

 

 

Fig. 12. Growth performance of Marphysa sanguinea juveniles cultured at 

different salinity levels. Different letters indicate significant 

differences at p < 0.05. 
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Table 1. Weight gain (%), specific growth rate (SGR) and survival rate (%) 

of Marphysa sanguinea juveniles cultured at different salinities 

for 120 days 

Salinity 
Initial weight of 

worm (g) 
Final weight of 

worm (g) 
Weight gain 

(%) 

SGR1 

(%/ 
day) 

SR2 
(%) 

15 0.007 ± 0.002 0.028 ± 0.005a 320.5a 1.19a 62.6bc 

20 0.006 ± 0.002 0.045 ± 0.007b 629.03ab 1.66ab 70.1bc 

25 0.007 ± 0.002 0.062 ± 0.007c 838.9ab 1.87b 84.9c 

30 0.006 ± 0.001 0.062 ± 0.004c 900.5ab 1.92b 51.8b 

35 0.006 ± 0.002 0.078 ± 0.015c 1213.5b 2.15b 23.8a 

Values (mean ± SD of three replications) in the same column with different superscripts are 

significantly different. 

Weight gain (%): [(final weight of worm – initial weight of worm) / initial weight of worm] 

x 100 

1Specific growth rate (%/day) = [(Ln final weight of worm – Ln initial weight of worm) / 

number of days of feeding] x100 

2Survival rate (%): (final individuals / initial individuals) x 100 
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Table 2. One- way ANOVA test on effect of salinity on growth performance 

of Marphysa sanguinea juveniles  

 
Sum of 

Squares Df   Mean Square   F    Sig. 

Between Groups .004 4 .001 14.579 .000 

Within Groups .001 10 .000   

Total .005 14    

 
 

 

 

Table 3. One- way ANOVA test on effect of salinity on survival of 

Marphysa sanguinea juveniles  

 
Sum of 

Squares  Df Mean Square        F        Sig. 

Between Groups 56656.400 4 14164.100  8.143 .003 

Within Groups 17393.333 10 1739.333   

Total 74049.733 14    

 
 

 

 

 



28 
 

3.3  Water quality analysis 

 

Trends of the various factors of experimental water quality tested are 

shown in Fig. 13 to 18 below. 

 

 

Fig. 13. Trend of pH at different salinity levels tested.  
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Fig. 14. Trend of dissolve oxygen at different salinity levels tested.  
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Fig. 15. Trend of alkalinity at different salinity levels tested.  
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Fig. 16. Trend of ammonia at different salinity levels tested.  
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Fig. 17. Trend of nitrite at different salinity levels tested.  
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Fig. 18. Trend of nitrate at different salinity levels tested.  
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4. DISCUSSION AND CONCLUSION 

 

Result from the present study support the hypothesis that salinity 

significantly affects this species’ survival and growth. According to Garcês 

and Pereira (2010), survival rate of about 90% was recorded at 25 and 30psu, 

about 70% and 75% at 15 and 20 psu, respectively, after 2 months. This 

period represents approximately 62 days of the present study, which also 

recorded 78%, 87%, 93%, and 88.6% at 15, 20, 25, and 30psu, respectively.  

At 35psu, there was a contradictory outcome, which was also less expected. 

Highest growth of 0.031 ± 0.005 g and 0.078 ± 0.015 g, yet lowest survival 

rate of 73% and 23%; after 62 and 120 days of culture, respectively, were 

recorded. Inasmuch as it is not clear what exactly caused this low survival 

rate, it is believed to be a consequence of the worms’ activity rather than an 

impact of the salinity level. Febry and Lutz (1987), Woo et al. (1997), 

among other researchers; offer good argument on the energetic cost of 

coping with salinity effects. According to them, under conditions requiring 

increased osmoregulatory or volume regulatory work, less energy may be 

available for growth, and organisms may reflect decreased rates of energy 
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intake (feeding). In the present study, juvenile worms used were hatched 

and raised to initial weight of 0.006 ± 0.0003 g at 35psu before subjecting 

them to reduced salinities of 30, 25, 20 and 15 psu. It could be that worms 

maintained at 35psu had quite adapted, hence, channelled their energy into 

active feeding and subsequent catabolism and growth; unlike those of the 

other salinity levels which probably channelled the bulk of their energy into 

coping with salinity effects. Though it is not clear the levels of dissolved 

ammonia and nitrite that are detrimental to the species’ survival, a relatively 

high dissolved ammonia and nitrite of 0.3 mg/L and 0.02 mg/L, respectively 

were recorded at 35 psu compared with the relatively low values recorded in 

the others (see Fig. 16 and 17 above). In Penaeus japonicus, nitrite 

concentration has been known to increase directly with culture period (Chen 

et al., 1989, as cited in Edison, 2010). It is also reported that ammonia-N as 

low as 0.678 mg/L would cause an increase in oxygen consumption and 

ammonia-N excretion of P. chinensis juveniles (0.079 ± 0.004 g) in 20 h 

(Chen et al., 1991, as cited in Edison, 2010). 

Ludwig (1957) in his quest to understand the quantitative laws in 

metabolism and growth noted that some group of organisms, including 

annelids, exhibit the second-type metabolism – where metabolic rate is 
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directly proportional to body weight. If increase in ammonia excretion 

reflects an increase in catabolism of amino acids, as opined by Chen and 

Nan (1993, as cited in Edison, 2010), then it suggests that the relatively high 

dissolved ammonia recorded at 35 psu could have been due to the worms’ 

active feeding, which resulted in increased catabolism and growth, and the 

consequent increase in ammonia excretion into the ambient water. This 

might have had the reverse effect of ammonia toxicity – resulting in the low 

survival rate recorded at this salinity level. Diffusion of ammonia from 

blood to water is the main route for fish and crustaceans to excrete 

metabolic ammonia, since blood levels are normally much higher than 

ambient concentration (Kinne, 1976; Schmidt-Nielsen, 1997; as cited in 

Edison, 2010). Results of other studies exist that suggested that ammonia-N 

diffusion via hemolymph to ambient water was greater than that via ambient 

water to hemolymph (Chen & Kou, 1991; Chen et al., 1991; Chen and Nan, 

1993; as cited in Edison, 2010). 

 In Garcês and Pereira’s opinion, mortality was associated with high rates of 

cannibalism exhibited by M. sanguinea juveniles under disadvantageous 

environmental conditions. 
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Notwithstanding the above mentioned contradictory outcome, result of this 

experiment agrees with Garcês and Pereira’s (2010) finding that juveniles of 

this species are very resistant to salinity fluctuation. A survival rate of 62% 

after 120 days at 15psu (see Table 1) is worth noting because low salinity, 

generally, reduces survivorship and growth in polychaetes – though 

tolerance to reduced salinity is species specific (Qiu & Qian, 1997; Pechnik 

et al., 1997; Prevedelli et al., 2009). At least, this species has proven to 

tolerate reduced salinities better than H. elegans adults which died at 

salinities ≤15psu within 24 h (Qiu & Qian unpubl. data; as cited in Qiu & 

Qian, 1997). However, the mechanism which increases resistance to salinity 

range up to 15-35psu in M. sanguinea has not been described, like in other 

species (Ushakova et al., 2003),  

As mentioned earlier, the primary significance of this study is to 

recommend this species as a potential candidate for IMTA, with respect to 

its salinity tolerance. Detailed documentation on IMTA system has been 

done by Barrington et al. (2009). These writers suggest that in IMTA system, 

site managers should consider some factors including temperature and 

salinity ranges, as these affect the performance of the species being grown. 

Lately, inland aquaculture of marine fish and shrimps in low salinity is on 
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the rise (Riche et al., 2012; Roy et al., 2010); thus, results of this present 

study may offer a good argument that M. sanguinea has a good tolerance for 

reduced salinity (25 psu – 15 psu), hence, an excellent candidate for IMTA 

in such salinity range. 

As opined by Barrington et al. (2009), in IMTA system, the co-cultured 

species should be more than just biofilters; they should also be harvestable, 

with economic value or potential. These writers also reveal that the present 

most advanced IMTA systems in open marine waters have three 

components (fish, suspension feeders such as shellfish, and seaweeds in 

cages and rafts), and that a more advanced systems will have several other 

components (e.g. crustaceans in mid-water reefs; deposit feeders such as sea 

cucumbers, sea urchins and polychaetes in bottom cages or suspended trays; 

and bottom-dwelling fish in bottom cages) for either different or similar 

functions but for different size brackets of particles, or selected for their 

presence at different times of the year. 

Barrington et al. (2009) suggest Nereis, Arenicola, Glycera and Sabella as 

polychaete genera of particular interest and those with high potential for 

development in IMTA systems in marine temperate waters. Unfortunately, 

genus Marphysa is not mentioned, probably due to the lack of proper 
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documentation on this genus; because just like the other mentioned 

polychaetes, M. sanguinea has high market value as fishing bait, the 

potential as a food supply for fish brood stock, and their role as a sediment 

bioremediator (Garcês and Pereira, 2010; Parandavar & Kim, 2014 ).  

Based on the initiation or continuity of further research into alternative 

species to ensure further expansion of IMTA, as suggested by Barrington et 

al. (2009); it is recommended that M. sanguinea be considered as a species 

of interest and with high potential for development in IMTA systems in 

marine waters, with reference to the range of its salinity tolerance (20 psu- 

35 psu) as revealed in this present study. 
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