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Abstract The green mussel, Perna viridis (Linnaeus1758) (Bivalvia, Mytilidae) is a commercially important species in India. 
Estimated total production from the mussel beds along the Malabar Coast during 1996-2008 was 89,593 t and the average annual 
production was 7,466 t. The total effort was 1,583,639 and the average annual catch per unit of effort was 56.6. Among the eight 
major mussel landing centres, Chaliyam (28%) recorded the highest production during 2003-2008 followed by Thalasseri / Thalayi 
and Moodadi / Thikkodi (19%), and Elathur / Kollam (9%). Effort was also highest at Chaliyam (24%) followed by Thalasseri / 
Thalayi (20%), Moodadi / Thikkodi (18%). The CPUE was highest for Koduvally, (71) followed by Chaliyam (63). The average 
price per 100 Kg shell-on mussel during 1996-2008 was € 9.9 (INR 617). This fishery sustains the livelihood of 1,551 mussel pickers 
along the South West Coast. The fishery is dependent on the wild of spat fall whose annual density is influenced by the south west 
monsoon. The distribution, fishery and management of this fishery along the south west coast of India are described. 
Keywords Green mussel; Perna viridis; Fishery; Management 

Introduction 
India has two species of mussels, the green mussel, 
Perna viridis and the brown mussel, Perna indica. 
The green mussel contributes substantially to the total 
mussel production and it is more widely distributed 
compared to the brown mussel. Green mussels are 
found along the intertidal coasts of Quilon, Alleppey, 
Kochi, Kozhikode (Calicut), Kannur and Kasargod 
districts of Kerala, a state on the south west coast of 
India. It is most abundant from Kozhikode – Kannur 
to Kasargod which is known as the mussel zone of 
India (Kuriakose et al., 1984) (Figure 1). Along the 
east coast of India, it ranges along Chilka Lake 
(Orissa), Vishakapatnam (Andhra Pradesh), Chennai 
(Tamil Nadu), and Cuddalore (Pondicherry). It is also 
found along Mangalore, Karwar, Goa, Ratnagiri, and 
in the Gulf of Kutch and the Andamans and Nicobar 
Islands (Jones and Alagarswami, 1973).  

Bivalve exploitation plays an important role in the 
national economy of many countries (Vakily, 1992). 
Although limited in its geographical distribution, the 
green mussel has been of potential interest to several 
investigators. The genus Perna has been described by  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 Northern Kerala, showing important green mussel 
areas and landing centers 
 
Kuriakose and Nair (1976) and Siddall (1980). The 
ecology, biology, reproduction, settlement and growth 
of P. viridis has been detailed by Seed (1969), Shafee 
(1976), Narasimham (1980, 1981), Walter (1982), 
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Chatterji et al. (1984), Vakily (1989, 1992), Alfaro 
(2006a, b) and Laxmilatha and Sivadasan (2007a, b).  

The culture potential of the green mussel has been 
extensively investigated by Choo(1974), Qasim et al. 
(1977), Parulekar et al. (1982) , Chatterji et al. (1984), 
Coeroli et al. (1984), Kuriakose et al. (1988), 
Appukkuttan et al. (1998) and Laxmilatha et al. (1996, 
2001, 2009). Induced spawning, egg and larval 
development and spat production in hatchery have 
been carried out by Tan (1975), and Laxmilatha et al. 
(2011). Earlier reports on the green mussel fishery, 
biology and spat settlement are by Kuriakose et al. 
(1984), Selvaraj (1988), Appukuttan et al. (2001), 
Thomas et al. (2002) and Laxmilatha and Sivadasan 
(2007a).  

Reproductive behavior of the green lipped mussel P. 
canaliculus has been described by Buchanan (2001) 
and Alfaro et al. (2001, 2003). Settlement and 
recruitment patterns in Mytilus galloprovincialis and 
M. canaliculus have been detailed by Peteiro et al. 
(2007) and Phillips (2007). Small scale settlement 
pattern, spatial variability in reproductive behavior, 
spatial and temporal variability in density and 
distribution of mussel larvae and spat have been 
described by Alfaro and Jeffs (2002), Alfaro et al. 
(2004), Erlandsson et al. (2005) and Porri et al. 
(2006 a, b, 2008). 

However, the unique green mussel fishery of India has 
not been described in detail earlier although it has 
existed for decades. A review of the special features of 
the green mussel fishery along the south west coast of 
India, the spat settlement pattern, its increasing 
significance to the rapidly expanding mussel farming 
sector, and present and future management 
perspectives are presented.  

1 Materials and Methods 
The major green mussel beds along the South west 
coast are South beach, Chaliyam, Elathur, Kollam, 
Moodadi, Thikkodi, Chombala, Mahe, Thalasseri, 
Thalayi, Koduvally, Kadalayi, Chembarica, Kottikulum, 
and Bekal. The mussels are landed at eight major 
centers viz., South beach / Chaliyam, Elathur / Kollam, 
Moodadi/Thikkodi, Mahe, Thalassery/Thalai, Chombala 
Koduvally, Kadalai. The mussel landings data from 
the eight centers were collected at weekly intervals, by 
recording the number of canoes / “catamarans” (made 
by tying up 3 wooden logs) and number of mussel 

pickers. Usually 2-3 pickers go out in a small canoe/ 
catamaran and return with their individual collection 
of mussels tied in a nylon bag around their waist or 
heaped in the canoe. Each picker was considered as a 
single unit and the catch per unit effort (CPUE) is the 
catch landed per mussel picker in kilograms. The 
monthly landings from the canoes operated at each 
center were raised and the annual mussel production 
was estimated. The catch effort data of the green 
mussel landings at the eight major landing centers was 
estimated from 2003 to 2008. The monthly and annual 
trends in production were analyzed for the major 
centers. The catch data and price structure for the 
green mussel for the period 1996-2002 was collected 
from the annual reports of Central Marine Fisheries 
Research Institute (CMFRI Annual reports 1995-2002) 
for analyzing the fishery trend during the entire period 
from 1996-2008.  

2 Results 
2.1 Mussel beds 
The major mussel beds along the South west coast are 
distributed across three districts of Kerala and in Mahe 
(Union Territory of Pondicherry) (Figure 1 and Figure 
2 A-H). The mussel beds in Kozhikode (Calicut) 
district are Chombala, Thikkodi, Moodadi, Kollam, 
Elathur, South beach and Chaliyam, constituting about 
435 ha. Mussel bed off Mahe (Pondicherry) 
constitutes nearly 20 ha. The major mussel beds in 
Kannur district are along Kadalayi, Koduvally, 
Thalasseri and Thalayi, constituting 125 ha. In 
Kasargod district, the mussel beds are off Chembarica, 
Kottikulum, and Bekal constituting 40 ha. The total 
area of mussel beds along the Malabar Coast 
constitutes 620 ha in area. Spat settlement occurs on 
lateritic formations along South beach, Chaliyam, 
Elathur, Kollam, Moodadi and Thikkodi. Granite 
rocks are observed in Chembarika, Kottikulum, Bekal, 
Kadalayi, Koduvally, Thalasseri, Thalayi, Mahe and, 
Chombala.  

The size range contributing to the green mussel 
fishery is 40-100 mm. The green mussels mature at 
45 mm and they attain the size of 60-70 mm by end 
of one year. The mussels are in mature condition 
during June - August. Spat fall begins with the onset 
of monsoon (June-August) when breeding and 
spawning occurs. Spat settlement occurs during 
August to November, sometimes extending up to 
December during prolonged monsoon. 
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Figure 2 A – H. Green mussel beds and settlement 

2.2 The green mussel fishery 
The green mussel fishery along the Malabar Coast is 
an activity independent of the other marine fishery 
activities of the coast. The mussel pickers are an 
exclusive coastal community engaged in the 
exploitation of this sessile resource and 1551 persons 
are involved in mussel picking. The green mussel 
fishery begins from mid August or September 
onwards and lasts up to mid June. The fishery stops 
during the South West monsoon (June -August). 
Mussel picking usually begins in the early hours from 
07 00 hours and last for 4-5 hours. Picking is 
generally done during low tide, on bright sunny days 
when the water is clear. Pickers dive down to the 
mussel beds and use chisel or knife to scrape off the 
mussels from the intertidal rocks. The depth ranges 
from 0.5 to 10 m. The pickers stock the picked 
mussels in nylon bags tied around their waists (Figure 
3: A). In most centers, the 2-3 pickers go out in a 
small canoe and return with their individual collection 

heaped in the canoe, while in Thikkodi, the pickers 
use “catamarans” (made by tying up 3 wooden logs) 
to reach the mussel beds (Figure 3: A). The fishing 
duration varies depending on the demand for the 
mussel and the availability of the particular size range. 
The size of the mussels contributing to the fishery 
ranges from 50-100 mm. Each picker harvests about 
65 Kg, known as one “Maal” / day (Figure 3: A, B). 
The mussels are then auctioned to the local agents. A 
gunny bag of picked mussel contains nearly 100-120 
Kg, which fetches INR 700 - 1100 (€ 11.38-17.89) 
during the peak season. In the local market, about 80 
mm size mussels are sold at INR 80/- (€ 1.30) per 100 
mussels. The price varies with size of the mussels and 
availability of other food fishes.  

The special feature of the green mussel fishery of 
Malabar is the exclusive spread / distribution of the 
mussel beds along the coast of North Kerala, West 
coast of India. It extends from Kozhikode (Calicut) to 



 
 

International Journal of Marine Science 2013, Vol.3, No.48, 408-416 
http://ijms.sophiapublisher.com 

 

 411

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3 A – H. Mussel fishing activities 
 
Kasargod and therefore forms the “Green mussel zone 
of India”. Mussel pickers form an exclusive coastal 
community, who are not organized but sustain the 
fishery through self imposed closure of the fishery 
during the monsoon months. The green mussel 
contributes to the cuisine of North Kerala and fetches 
revenue of € 90,885 (INR 56, 34,870/-) annually, 
contributing to the total marine fish production.  

The estimated total production of the green mussel 
along the Malabar Coast during the period 1996-2008 
was 89,593 t (Figure 4). The average annual 
production was 7,466 t. The total effort was 15, 
83,639 (man days) and the average annual catch per 
mussel picker was 56.6 Kg. The highest production 
was recorded during 2006 at 14,835 t and the total 
effort expended was 23,325 (man days). The CPUE 
was 63.6 Kg. The lowest production was recorded 
during 1998 at 3,408 t although the effort was high at 
71051. The CPUE was 48 Kg. The effort has been 

increasing over the years especially since 2006. The 
year 2006 registered the highest effort (233,257) and 
also significant increase in production (41.4%) over 
the previous year. This was probably due to intense 
spat settlement during 2005 and increased demand for 
the mussels. Chaliyam, Thalasseri/Thalayi, Moodadi/ 
Thikkodi and Elathur / Kollam were the major centers 
of mussel landings (Figure 5). 

The green mussel landings from the major landing  
 
 
 
 
 
 
 
 
Figure 4 Trend of annual catch and effort of Perna viridis 
during 1996-2008 
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Figure 5 Landings by center, P. viridis during 1996-2008 
 
centers have been analyzed in detail for 2003-2008. 
The estimated total production of the green mussel 
from the mussel beds along the Malabar Coast, during 
that period was 54,306 t. The average annual 
production was 6788 t. The total effort was 994,363 
(man days) and the average annual catch per unit 
effort (CPUE) was 54.6 Kg. The highest production 
was recorded during 2006 at 14835 t and the total 
effort expended was 233257. The CPUE was 63.6 Kg 
per month / picker. The lowest production was 
recorded during 2008 at 5172 t. The CPUE was 48 Kg. 
The average monthly production from the mussel beds 
during 2003-2008 was highest during November at 
12810 t and CPUE of 63.8 Kg. The lowest average 
monthly production was recorded during July at 176 t 
and CPUE 46.8 Kg (Figure 6). 
 
 
 
 
 
 
 
 
 

Figure 6 Average monthly landings of P. viridis during 
2003-2008 
 
Among the eight major mussel landing centres, 
Chaliyam recorded the highest production (28%) 
during 2003-2008 followed by Thalasseri/Thalayi and 
Moodadi/Thikkodi (19%) and Elathur/Kollam (9%) 
(Table 1). Effort was also highest at Chaliyam (24%) 
followed by Thalasseri/Thalayi (20%), Moodadi/ 
Thikkodi (18%). The CPUE was highest for 
Koduvally (71 Kg) followed by Chaliyam (63 Kg). 

2.3 Green mussel fishery of major centers 
The catch effort details of green mussel landings at the 
eight major centers are given in Table 1. 

Chaliyam: The average monthly production during 
2003-2008 was highest during November at 388 t and 
lowest in August at 20.5 t. The CPUE was highest 
during May at 79.2 Kg. Highest effort was expended 
during November.  

Elathur / Kollam: The average monthly production 
during 2003-2008 was highest during October at 122 t 
and lowest in July at 4.7 t. The CPUE was highest 
during September at 49 Kg. Highest effort expended 
was highest during October.  

Moodadi / Thikkodi: The average monthly production 
during 2003-2008 was highest during January at 350 t 
and the lowest in June at 8.6 t. The CPUE was highest 
during August 62.5 Kg. Highest effort was expended 
during October. 

Chombala: The average monthly production during 
2003-2008 was highest during April at 306 t and 
lowest in August at 5.4 t. The CPUE was highest 
during October at 50 Kg. Highest effort was highest 
during November. 

Mahe: The average monthly production during 
2003-2008 was highest during October 88 t and 
lowest in June at 17 t. The CPUE was highest during 
August at 66.5 Kg. Highest effort was expended 
during October. 

Thalasseri / Thalayi: The average monthly production 
during 2003-2008 was highest during November at 
249 t and lowest in June at 35 t. The CPUE was 
highest during November at 75.8 Kg. Highest effort 
was expended during October.  

Koduvally: The average monthly production during 
2003-2008 was highest during April at 135 t and 
lowest in July at 1.5 t The CPUE was highest during 
April at 168.2 Kg. Highest effort was expended during 
November.  

Kadalayi: The average monthly production during 
2002-2008 was highest during March at 87 t and 
lowest in June at 3.7 t. The CPUE was highest during 
January. 

2.4 Price structure 
The fresh mussels are sold locally; usually shell-on by  
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numbers or weight. The mussels are brought to the 
local fish markets in gunny bags or plastic crates by 
local transport (bicycles/auto rickshaws). Cycles loads 
of mussels are also taken to interior areas for direct 
marketing in residential areas. In some areas, shucked 
meat is also sold. In whole of North Kerala, mussel 
meat is considered a delicacy and is part of the cuisine 
for all festive occasions. The mussel meat is 
consumed without depurating. Mussels form an 
important item in the daily menu in most households 
of North Kerala. The fresh mussel meat is prepared in 
various traditional forms and delicacies like ‘ari 
kaduka’ (rice mussel), mussel stew, and mussel fried 
rice and mussel biriyani. Processed products such as 
dried and smoked mussel meat, marinated mussel 
meat, mussel meat pickle, mussel meat chutney 
powder, canned mussel meat and ready-to-serve fried 
mussel meat are also available in the market. The shell 
finds limited use in the lime industry. 

The price of the picked mussels depends upon the size, 
demand, season and non-availability of other food 
fishes. The average price for 100 Kg of shell-on 
mussels during 1996-2008 was € 9.9 (INR 617). The 
average price of 100 Kg of shell-on green mussel 
ranged from € 5.89 (INR 365) in 1996 to a high of € 
17.83 (INR 1107) in 2008 (Figure 7). The highest 
price 100 Kg shell-on mussel was recorded during 
2008 at € 21.37 (INR 1325) at Moodadi / Thikkodi 
landing centre and lowest in 1996 at € 3.6 (INR 223) 
at Mahe landing centre. The highest average price for 
100 Kg shell mussel was recorded for Kadalayi 
landing centre at € 10.9 (INR 674). However, 
Kadalayi became a major landing centre since 2002 
only. In 2008, the mussel price increased due to high 
demand but low production and the highest average 
price was recorded at Moodadi / Thikkodi landing 
centre at € 21.37 (INR 1325) and the lowest at 
Chombala landing centre at € 9.56 ($ 593). Over the  
 
 
 
 
 
 
 
 

Figure 7 Price structure of P. viridis at major centers during 
1996-2008 

years, the price of green mussel has increased 
tremendously due to increase in demand. 

3 Discussion 
The green mussel is the only commercially important 
marine bivalve that forms a significant fishery in the 
Malabar Coast. Its extensive distribution from Bekal 
in Kasargod district down to South Beach in Calicut 
district makes it very unique and is therefore, known 
as the “green mussel zone of India”. The green mussel 
fishery is self regulated. The mussel pickers stop 
mussel picking for 45 days during the South West 
Monsoon that prevails from May to July but 
sometimes extends up to September. It is difficult to 
dive and pick mussels during this season due to the 
turbulence and strong currents. The spawning and spat 
settlement also takes place during the monsoon season. 
The pickers resume mussel picking in mid August. 
The peak mussel landings occur during the post 
monsoon season (September to May) after the self 
imposed control on mussel picking during the 
monsoon months (Kuriakose et al., 1984; Laxmilatha 
and Sivadasan, 2007a). 

The only estimate of green mussel production has 
been given by Kuriakose et al. (1988). They estimated 
the production, total effort (man days) and catch per 
unit effort for the green mussel for the years 
1981-1984 at 8,715 t, 169969 and 551.7 Kg. 
respectively The average annual production was 2405 t 
(Kuriakose et al., 1988). The production has thus 
increased by 90% over the 20 year period. Effort also 
has increased by 89%. Moodadi-Thikkodi centre has 
traditionally been the most important landing centre 
(Kuriakose et al., 1988). The number of mussel 
pickers reported as 325 during 1981-1984 has now 
increased to 1551. This has been due to increased 
awareness and consumption of mussels and increased 
income generated as a result of increased demand for 
the green mussel. The annual production of P. viridis 
during the 13-year period was consistent except for 
the steep increase during 2006. This was in 
consonance with the regular and steady settlement of 
spat along the coast and consequent recruitment to the 
fishery. The spat settlement intensity and pattern of 
green mussel is influenced by the annual rainfall 
(Laxmilatha and Sivadasan, 2007a). The spawning 
cycles are dependent on the onset of the SW monsoon. 
In P. viridis, major spawning occurs during June to 
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September with settlement from August to December. 
Spatial variation in size specific reproductive output 
could also have important consequences for 
recruitment as has been described for P. canaliculus 
and M. californianus (Alfaro et al., 2003; Phillips, 
2007). Settlement occurs at low intensities throughout 
the year and intense settlement occurs during post 
monsoon (Kuriakose et al., 1984; Hunt and 
Scheibling, 1996).  

The green mussel is also a favored candidate for 
farming and has been very well domesticated in the 
estuaries of Malabar. Mussel farming is carried out in 
estuaries when high saline conditions prevail from 
October to April. Suspended rope culture on racks is 
most popular but in certain low, intertidal areas, 
bottom culture is also practiced (Kuriakose et al., 1988; 
Appukuttan et al., 1998; Laxmilatha et al., 2001; 
Laxmilatha et al., 2009). The estimated mussel seed 
biomass during November 2006 was 4541 t from 
Kozhikode, Kannur and Mahe. Assuming that about 
15% of the estimated total is used for seeding for 
mussel culture in the estuaries in Malabar, 681 tones 
of seed would be available for farming. The total 
length of rope that can be seeded with this quantity of 
seed would be 2,72,400 m, at the rate of 2.5 Kg seed 
per meter of rope. About 2724 farmers can do mussel 
farming at the rate of 100 m of seeded rope per farmer. 
Over 2000 farmers are expected to set up mussel 
farms in the next few years in Padanne, Dharmadom, 
Valapattanam, Mahe, Korapuzha, Kadalundi, Chaliyar 
and Moorad estuaries. Given this scenario, although 
spat settlement is highly variable from year to year, 
there is sufficient quantity of seed that can be used for 
farming. Farming in most estuaries in Malabar can be 
done only by December end / January when higher 
salinity levels suitable for farming prevail. Thus 
farmers faced acute shortage of seed supply for 
farming during 2006. This has also led to exorbitant 
prices for the seed (€ 0.16 / Kg). The farmers are 
switching over to on-bottom culture instead of the 
suspended (rack) culture by stocking large sized 
mussels (60-70 mm, retarded mussels of previous 
years’ settlement) which fail to attach to ropes causing 
significant loss due to high rate of slippage. The 
mussel farming sector now faces two-fold problem in 
acquiring seed for farming in the estuaries. Mussel 
spat settlement has been highly variable and not 
available during the mussel farming season. The 

mussel pickers are unwilling to supply seed to the 
mussel farmers. They sort the seed picked along with 
adults and put it back in the mussel beds. These 
factors have caused severe pressure on the mussel 
farmers due to non-availability of adequate quantities 
of seed for seeding (Laxmilatha and Sivadasan, 2007b; 
Laxmilatha et al., 2009).  

In conclusion, the green mussel fishery of the South 
west Coast of India has unique features which 
contribute to the sustainability of the fishery. The 
increased demand for green mussel in recent years has 
led to increased effort and exploitation of the green 
mussels. However, the fishery is self managed and 
sustained by the mussel pickers themselves by 
suspending fishing during monsoon season. The 
special topographic distribution of the mussel beds 
and the interactions of the climatic factors sustain 
the livelihood of several wild mussel harvesters in 
the region.  
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Table 1 Green mussel landing details at 8 major landing centers during 2003-2008 

Landing 
center  

Chaliyam  Moodadi/Thikkodi  Thalassery/Thalayi  Koduvally  Elathur/Kollam  Chombala  Mahe  Kaldalai 

Year Catch 
(t) 

Effort CPUE 
(Kg) 

 Catch 
(t) 

Effort CPUE 
(Kg) 

 Catch 
(t) 

Effort CPUE 
(Kg) 

 Catch 
(t) 

Effort CPUE 
(Kg) 

 Catch 
(t) 

Effort CPUE 
(Kg) 

 Catch 
(t) 

Effort CPUE 
(Kg) 

 Catch 
(t) 

Effort CPUE 
(Kg) 

 Catch 
(t) 

Effort CPUE 
(Kg) 

2003 1933.9 31930 60.6  945.3 18080 52.3  2254.3 40885 55.1  637.6 8913 71.5  840.5 17338 48.5  593.1 13511 43.9  828.3 15752 52.6  896.7 16551 54.2 
2004 1217.2 25533 47.7  752.2 20646 36.4  1949.1 50817 38.4  989.6 7028 140.8  876.8 23056 38.0  417.4 9387 44.5  693.9 13948 49.7  748.4 14422 51.9 
2005 2126.1 30064 70.7  936.5 17725 52.8  1503.8 31303 48.0  666.0 10007 66.6  1253.2 27062 46.3  516.2 12776 40.4  861.1 15354 56.1  830.1 16258 51.1 
2006 3928.7 52805 74.4  3799.8 55694 68.2  3039.5 45948 66.2  805.6 13486 59.7  953.3 21536 44.3  396.8 10540 37.6  1013.8 17043 59.5  897.4 16205 55.4 
2007 3759.4 58018 64.8  2989.1 44185 67.6  715.6 12857 55.7  108.2 3221 33.6  536.2 15735 34.1  250.7 8344 30.0  458.9 9246 49.6  214.1 5012 42.7 
2008 2157.2 43056 50.1  903.7 21308 42.4  617.7 15402 40.1  190.6 5096 37.4  621.8 14346 43.3  193.8 5874 33.0  354.8 7241 49.0  132.5 3820 34.7 
Total 15122 241406   10327 177638   10080 197212   3398 47751   5082 119073   2368 60432   4211 78584   3719 72268  
Average 2520 40234 61.4  1721 29606 53.3  1680 32869 50.6  566 7958 68.3  847 19845 42.4  395 10072 38.2  702 13097 52.8  620 12045 48.3 
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