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1. INTRODUCTION 
 

Cockles are important shellfish both commercially and for non-commercial fishers.  

 

Commercial picking of cockles, Austrovenus stutchburyi, is carried out on Snake Bank, Whangarei 

Harbour (FMA 1), Papanui and Waitati Inlets, Otago (FMA 3) and Pakawau Beach, Ferry Point and 

Tapu Bay in Tasman and Golden Bays (FMA 7). Cockles have also been commercially harvested from 

Otago Harbour since August 2009 under a special permit. Cockles were introduced into the QMS on 1 

October 2002. The fishing year runs from 1 October until September 30 and catches are measured in 

greenweight for all stocks. There is no minimum legal size for commercial or non-commercial fishers 

for cockles in any stock. Cockles are managed under Schedule 6 of the Fisheries Act for all stocks listed 

in Table 1, which allows cockles to be returned to where they were taken as soon as practicable after 

the cockle is taken as long as the cockle is likely to survive.  

 

For assessment purposes, individual reports on the largest fisheries have been produced separately:  

 

1. Snake Bank, Whangarei Harbour, in COC 1A. 

2. Papanui Inlet, Waitati Inlet, and Otago Harbour, Otago Peninsula in COC 3.  

3. Tasman and Golden Bays in COC 7A. 

 

The landings, by stock, of these cockle fisheries are dominated by catch from COC 3 (Figure 1). 

Landings from COC 3 are relatively stable since 2002–03; by contrast landings from COC 1A and COC 

7A have generally declined over that time period.  

 

Information on cockles that applies to all stocks is included below rather than being repeated in the 

reports for each fishery. 

 

New Zealand operates a mandatory shellfish quality assurance programme for all bivalve shellfish 

commercial growing or harvesting areas for human consumption. Shellfish caught outside this 

programme can only be sold for bait. This programme is based on international best practice and 

managed by MPI in cooperation with the District Health Board Public Health Units and the shellfish 
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industry1 and is summarised below. Before any area can be used to grow or harvest bivalve shellfish, 

public health officials survey both the water catchment area to identify any potential pollution issues 

and microbiologically sampling water and shellfish over at least a 12-month period, so all seasonal 

influences are explored. This information is evaluated and, if suitable, the area classified and listed by 

MPI for harvest. There is then a requirement for regular monitoring of the water and shellfish flesh to 

verify levels of microbiological and chemical contaminants. Management measures stemming from this 

testing include closure after rainfall, to deal with microbiological contamination from runoff. Natural 

marine biotoxins can also cause health risks, therefore testing for these also occur at regular intervals. 

If toxins are detected above the permissible level the harvest areas are closed until the levels fall below 

the permissible level. Products are also traceable so that the source and time of harvest can always be 

identified in case of contamination.   

 
Table 1:  TACC, Recreational, customary allowances and TAC (t) for all cockle stocks.  
 

Code Description TACC Recreational 

allowance 

Customary 

allowance 

TAC 

COC 1A Whangarei Harbour 346 25 25 396 

COC 1B East Northland 0 22 22 44 

COC 1C Hauraki Gulf and Bay of Plenty 5 32 32 69 
COC 2 Central 0 2 2 4 

COC 3 Otago 1 470 10 10 1 490 

COC 3B Part South East Coast 1 27 27 55 
COC 4 South East (Chatham Rise) 0 1 1 2 

COC 5 Southland and Sub-Antarctic 2 2 2 6 

COC 7A Nelson Bays 1 390 85 25 1 500 
COC 7B Marlborough 0 5 5 10 

COC 7C Part Challenger 0 3 3 6 

COC 8 Central (Egmont) 0 1 1 2 
COC 9 Auckland (West) 0 6 6 12 

 

 
 Figure 1:  Commercial landings and the sum total (black line) of the three main commercial COC stocks throughout 

time. Note that this figure does not show data prior to entry into the QMS. 

 

 

2. BIOLOGY 
 

The cockle, Austrovenus stutchburyi, formerly known as Chione stutchburyi, is a shallow-burrowing 

suspension feeder of the family Veneridae. It is found in soft mud to fine sand on protected beaches and 

enclosed shores around the North and South Islands, Stewart Island, the Chatham Islands and the 

Auckland Islands (Morton & Miller 1973, Spencer et al 2002). Suspension feeders such as A. 

                                                 
1For full details of this programme, refer to the Animal Products (Regulated Control Scheme-Bivalve Molluscan 

Shellfish) Regulations 2006 and the Animal Products (Specifications for Bivalve Molluscan Shellfish) Notice 

2006 (both referred to as the BMSRCS), at: http://www.nzfsa.govt.nz/industry/sectors/seafood/bms/page-01.htm 



 COCKLES (COC) 

 

230 

stutchburyi tend to be more abundant in sediments with a larger grain size. Cockles have been shown 

to be most abundant in sediments of below 12 percent mud in two separate studies (Thrush et al 2003, 

Anderson 2008). They are also common in eelgrass (e.g., Zostera sp.), which often co-occurs with sand 

flats. 

 

Cockles are found from the lowest high water neap tide mark to the lowest part of the shore. Larcombe 

(1971) suggested that the upper limit is found where submergence is only 3.5 hours per day. A. 

stutchburyi is often a dominant species and densities as high as 4500 per m2 have been reported in some 

areas. In Pauatahanui Inlet the cockle biomass was estimated at 80% (5000 t) of the total intertidal 

biomass in 1976 (Richardson et al 1979). Calculations based on laboratory measurements of filtration 

rates suggested that cockles over 35 mm shell length were capable of filtering 1.1 × 106 m3 of water or 

enough to filter all the water in Papanui Inlet every two tidal cycles (Pawson 2004). 

 

Sexes are separate and the sex ratio is usually close to 1:1. Size at maturity has been estimated at about 

18 mm shell length (Larcombe 1971). Spawning extends over spring and summer, and fertilisation is 

followed by a planktonic larval stage lasting about three weeks. Significant depression of larval 

settlement has been recorded for areas of otherwise suitable substrate from which all live cockles have 

been removed. This suggests the presence of some conditioning factor. 

 

Work on Snake Bank also showed moderate differences among years in the level of recruitment of 

juveniles to the population. The variability of recruitment was estimated as R = 0.41 using all available 

data (1983–1996) but as R = 0.31 using data only from those years since the fishery has been 

considered to be fully developed (1991–96). Given the variability of most shellfish populations and the 

shortness of the time series, this is probably an underestimate of the real variability of recruitment in 

the Snake Bank population. 

 

Small cockles grow faster than large cockles, but overall, maximum growth occurs on the first of 

January, and a period of no growth occurs at the beginning of July (Tuck & Williams 2012). Growth is 

slower in the higher tidal ranges and in high density beds. Significant increases in growth rates have 

been observed for individuals remaining in areas that have been ‘thinned out’ by simulated harvesting. 

Tagging work at Pakawau beach also highlighted the variability in growth that can occur within a beach 

(Osborne 2010).   

 

Growth parameters and length weight relationships are listed in Table 2 (Stewart 2008, Williams et al 

2009, Osborne 2010). However, considerable variability in growth has been seen in all three QMAs 

over time. At Snake bank (1A) growth to 30 mm has been estimated as taking between 2 and 5 years in 

separate studies (Martin 1984, Cryer 1997). Additional tagging work on Snake Bank from 2001 to 2010 

showed that on average, cockles reach maturity (18 mm; Larcombe 1971) in their second year of 

growth, and recruit to harvestable size (about 28 mm SL) in about 3 to 4 years, although these results 

showed great variability in growth rate (tabulated in Table 8, Tuck & Williams 2012). At Pakawau 

beach (7A) K has varied between 0.36 and 0.41 and L∞ between 47 and 49mm (Osborne 1992, 1999). 

The work of Breen et al (1999) in Papanui and Waitati Inlets, Purakanui and Otago Harbour showed no 

significant growth after one year and modes in the length frequency distributions did not shift when 

measured over four sampling periods within a year. They concluded that it was unlikely that average 

growth is really as slow as the results indicated, but there may be high inter-annual variability in growth.  

 

Quite extensive movements of juveniles have been documented, but individuals over 25 mm shell 

length remain largely sessile, moving only in response to disturbance.  

 

Given that cockles recruit to the spawning biomass at about 18 mm shell length, but do not recruit to 

commercial or non-commercial fisheries until closer to 30 mm shell length, there is some protection for 

the stock against egg overfishing, especially as the Snake Bank and Papanui and Waitati Inlet stocks 

are probably not isolated as far as recruitment of juveniles is concerned. However, this generality should 

be treated with some caution, given that some population of adults seems to be required to stimulate 

settlement of spat. 
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Natural mortality arises from a number of sources. Birds are a major predator of cockles (up to about 

23 mm shell length). Other predators include crabs and whelks. Cockles are also killed after being 

smothered by sediments shifted during storms or strong tides. A mass mortality that killed an estimated 

56–63% of all cockles and 80–84% of cockles over 30 mm in shell length (MPI unpublished data) has 

been reported from sites within the Whangateau harbour (north of Auckland). This mortality was 

attributed to a potential weakening of cockles due to heat stress then mortality from a coccidian parasite 

and a mycobacterium2. Sediments, both suspended and deposited, both impact upon cockle fitness or 

survival, with terrestrial sediments having greater effects then marine sediments (Gibbs & Hewitt 2004). 

Increasing suspended sediment concentrations have induced increased physiological stress, decreased 

reproductive status and decreased juvenile growth rates (Nicholls et al 2003, Gibbs & Hewitt 2004). 

Sediment deposition has also been shown to negatively impact upon densities of cockles (Lohrer et al 

2004). The sum of these effects is seen in the distribution of cockles which decline in abundance across 

a number of sites with increasing mud content in the sediments, either above zero or 11% mud content, 

depending upon the study (Thrush et al 2003, Anderson 2008).  

 

Experimental work on Snake Bank led to estimates of absolute mortality of 17–30% per annum, 

instantaneous natural mortality (M) of 0.19–0.35, with a midpoint of M = 0.28. The estimated mortality 

rates for cockles of over 30 mm shell length were slightly greater at 19–37% per annum, (M of 0.21–

0.46 with a midpoint of 0.33). This higher estimate was caused by relatively high mortality rates for 

cockles of over 35 mm shell length and, as these are now uncommon in the population, M = 0.30 (range 

0.20–0.40) has been assumed for yield calculations across all three stocks (Table 2). Tagging (both 

notch and individual numbered tags) has been ongoing on Mair Bank from 2001 to 2009 and the last 

recoveries occurred in 2010 (Tuck & Williams 2012). Annualised mortality estimates (M) (averaged 

over 3, 6 and 9 month recoveries) were 0.356 and 0.465 from studies in 2008 and 2009.  

 
Table 2:  Biological parameters used for cockle assessments for different stocks. SL = shell length, within area 7A, P = 

Pakawau, FP = Ferry Point, TBR = Tapu Bay/Riwaka. 

 1A 3 7A 

1. Natural mortality (M) 0.3 0.3 0.3 

    
 2. Weight (grams)  =  a(shell length)b   = a(shell length) + b  = a(shell length)b  

a 0.00014 0.7211 P = 0.000018, FP = 0.0002, TBR = 0.00015 

b 3.29 11.55 P = 3.78, FP = 3.153, TBR = 3.249 

    
3. von Bertalanffy growth parameters   Not used instead growth = a(Ln(age in years))+b 

K 0.26 0.311 a = 11.452 

Lmm 35 40.95 b = 16.425 

SL at recruitment to the fishery (mm) 28 28 30 

 

 

3. STOCKS AND AREAS  
 

Little is known of the stock boundaries of cockles. Given the planktonic larval phase, many populations 

may receive spat fall from other nearby populations and may, in turn, provide spat for these other areas. 

In the absence of more detailed knowledge, each commercial fishery area is managed as a discrete 

population. 

 

 

4. FOR FURTHER INFORMATION 
 
Anderson, M J (2008) Animal-sediment relationships re-visited: Characterising species' distributions along an environmental gradient using 

canonical analysis and quantile regression splines. Journal of Experimental Marine Biology and Ecology 366(1–2): 16–27. 

Breen, P A; Carbines, G C; Kendrick, T H (1999) Stock assessment of cockles in Papanui and Waitati Inlets, Otago Harbour, and Purakanui, 
Otago. Final Report for the Ministry of Fisheries research project COC9701 dated July 1999. (Unpublished report held by Ministry 

for Primary Industries, Wellington.) 

Cryer, M (1997) Assessment of cockles on Snake Bank, Whangarei Harbour, for 1996. New Zealand Fisheries Assessment Research 
Document 97/2. 29 p. (Unpublished report held in NIWA library, Wellington.)  

Ellis, J I (2003) Habitat change in estuaries: predicting broad-scale responses of intertidal macrofauna to sediment mud content. Marine 

Ecology-Progress Series 263: 101–112. 

                                                 
2 http://www.biosecurity.govt.nz/media/21-08-09/cockle-death-whangateau-estuary 



 COCKLES (COC) 

 

232 

Gibbs, M; Hewitt, J E (2004) Effects of sedimentation on macrofaunal communities: a synthesis of research studies for ARC. Auckland 
Regional Council Technical Publication 264. 

Irwin, C (2004) The impacts of harvesting and the sustainability of a New Zealand Littleneck Clam (Austrovenus stutchburyi) Fishery in 

Papanui and Waitati Inlets, New Zealand. Marine Science. Dunedin, University of Otago. PhD. 
Larcombe, M (1971) The ecology, population dynamics, and energetics of some soft shore molluscs. . Department of Zoology, University of 

Auckland. PhD. 250 p. 

Lohrer, A; Thrush, S; Hewitt, J E; Berkenbusch, K; Ahrens, M; Cummings, V J (2004) Terrestrially derived sediment: response of marine 
macrobenthic communities to thin terrigenous deposits. Marine Ecology Progress Series 273: 121–138. 

McKinnon, J (1996) Studies of the age, growth and shell increment patterns in the New Zealand cockle (Austrovenus stutchburyi). Unpublished 

Msc thesis, University of Otago, Dunedin, New Zealand. 
Manly, B F J; Akroyd, J M; Walshe, K A R (2002) Two-phase stratified random surveys on multiple populations at multiple locations. New 

Zealand Journal of Marine and Freshwater Research 36: 581–591. 

Martin, N D (1984) Chione stutchburyi population responses to exploitation. Unpublished MSc Thesis, University of Auckland, Auckland. 
Morton, J; Miller, M (1973) The New Zealand Sea Shore. Collins, Auckland. 653 p. 

Nicholls, P; Hewitt, J; Halliday, J (2003) Effects of suspended sediment concentrations on suspension and deposit feeding marine macrofauna. 

Auckland Regional Council Technical Publication 211. 40 p.  
Osborne, T A (1992) Biomass survey and stock assessment of the New Zealand littleneck clam (Chione stutchburyi) on Pakawau Beach, 

Golden Bay. Unpublished report prepared for Westhaven Shellfish Co. Ltd.  27 p. (please request from Westhaven). 

Osborne, T A (1999) 1999 biomass survey and stock assessment of the New Zealand littleneck clam (Chione stutchburyi) on Pakawau Beach, 
Golden Bay. Unpublished report prepared by Osborne Research Co. Ltd. for Westhaven Shellfish Co. Ltd.  15 p. 

Osborne, T A (2010) Biomass survey and stock assessment of cockles (Austrovenus stutchburyi) in area COC 7A:Tapu Bay, Ferry Point, 

and Pakawau.New Zealand Fisheries Assessment Report 2010/44.  
Pawson, M (2004) The cockle Austrovenus stutchburyi and chlorophyll depletion in a southern New Zealand Inlet. Marine Science. 

Dunedin, University of Otago. MSc. 113 p. 

Richardson, J R; Alridge, A E; Main ,W, deL (1979) Distribution of the New Zealand cockle, Chione stutchburyi at Pauatahanui Inlet. NZOI 
Oceanographic Field Report 14. 10 p.  

Spencer, H G; Willan, R C; Marshall, B A; Murray, T J (2002) Checklist of the Recent Mollusca described from the New Zealand Exclusive 
Economic Zone. http://toroa.otago.ac.nz/pubs/spencer/Molluscs/index.html 

Stewart, B (2008) Stock Assessment of Clams (Austrovenus stutchburyi) in Waitati Inlet, Otago, 2007. Report Prepared by Ryder 

Consulting Ltd. for Southern Clams Ltd. (please request from Sothern Clams).  
Thrush, S F; Hewitt, J.E; Norkko, A; Nicholls, P E; Funnell, G A; Ellis, J I (2003) Habitat change in estuaries: predicting broad-scale responses 

of intertidal macrofauna to sediment mud content. Marine Ecology-Progress Series 263: 101–112. 

Tuck, I; Williams, J (2012) Cockle growth at Snake Bank, Whangarei Harbour, 2001–10, Fisheries Research Report, Unpublished Report for 
Ministry for Primary Industries, 40 p.  

Williams, J R; Smith, M D; Mackay, G (2009) Biomass survey and stock assessment of cockles (Austrovenus stutchburyi) on Snake Bank, 

Whangarei Harbour, 2009. New Zealand Fisheries Assessment Report 2009/29. 22 p. 
 

 

 
 

 

 

http://toroa.otago.ac.nz/pubs/spencer/Molluscs/index.html

