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Non Technical Summary 
The results of this program indicate there is scope to increase the size and 

returns to  the community of the Tasmanian uichin fishery. This would include 

husbandry of sheltered coastal reef areas where there is an over abundance of urchins 

resulting in 'barren' areas. Urchin barren areas presently may make up to twenty five 

percent of all sheltered coastal reef areas between Coles Bay on Tasmania's east coast 

and Southport in the south. Urchin husbandry will not occur through the current 

management regime and requires a coordinated effort involving processors and divers. 

Although small, the sea urchin fishery is one of Tasmania's most labour- 

intensive, with a current ratio of two to four processing employees to  each of the full- 

time divers. Management of the current fishery is minimal. Consequently, there is  

declining availability of premium grade roe and the harvest season is short, which 

results inminimal returns to all sectors and prevents the fishery realising its full 

potential. 

In many coastal reef areas, 'urchin barrens' are evidenced with reduced 

availability of preferred foods, including the important native string kelp Macrocystis 

pyrifera. Denied sufficient food, large colonies of sea urchins have minimal roe 

weights making their harvest unprofitable. At the same time, our observations indicate 

they are devastating algal growth in the coastal zone to  the detriment of other marine 

species and the coastal ecosystem. 

There is an urgent need t o  develop cost-effective, commercial enhancement 

techniques for these key areas which will restore biological balance and maximise the 

fishery's value and employment potential by increasing both roe weight and roe 

quality. . 
The main aim of this research program was to  determine the potential for 

culling urchins in some areas and encouraging the return of appropriate seaweed 

species. Tasmanian Sea Urchin Developments used two widely-separated sub-tidal 

experimental lease areas. The first, at Meredith Point on the east coast and the second, 

at Hope Island on the south coast. Both sites have been subject to some overgrazing by 

urchins. 

At Meredith Point, the study area was divided into plots containing urchins at 

three densities: artificially enhanced, continually harvested and control 

(undisturbed). Urchin roe condition increased in the low urchin density areas relative 

to the high and control over a two year period. Thinning of urchin densities in one area 

that had been a barren resulted in a doubling of roe recovery. 

At Hope. Island, preliminary short-term trial clearings of urchin from barrens 

resulted in little recovery of macroalgal vegetation. It was postulated that limpets may 

be an additional herbivore controlling vegetation so the major manipulation 

experiment conducted there, was to determine if urchins were the principal 

herbivore. After two years, vegetation returned to urchin cleared areas but not limpet 
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cleared areas. Urchins were thus determined to be the principal herbivore. Re- 

vegetation was augmented by transplanting M. pyrifera plants to the site and re- 

establishment of algal forests has been successful. ' 

Supplementary programs were conducted on gonad condition, urchin movement, 

aging of urchins, kelp transplants and surveys of remote sites. Monitoring of gonad 

condition demonstrated a regular seasonality to reproduction with optimum roe 

recovery from September to December. However, the peak of the season and the extent 

of the season varied from year to year, and from site to site. This may be due to 

variation in factors of light and nutrient availability and their effects on macroalgae, 

the primary dietary item. Male urchin had higher quality roe (white-yellow, fine 

texture). Quality also varied with age and size of the urchin. Larger, older urchin had 

poorer quality roe. 

Movement of urchins was investigated because an assumption of the 

manipulation experiments was that movement was negligible. Movement was found to 

be minimal and seasonal. Most activity was observed from January to July. At 

Meredith Point, movement was so small that transplanted urchins released from bags 

and bins did not move far from their release point resulting in localized concentrations 

of urchins and the formation of small 'barren' areas. 

Tetracycline labelling of teeth showed slow growth rates at both sites, with 

reproductive maturity being attained a t  5-1 0 years of age. This result was a t  odds 

with aging of urchins using marginal increment analysis of teeth, the results of which 

were ambguous however. 

Low recruitment rates, estimated a t  between 0.3 and 1.0 urchin/mz/yr a t  the 

two research sites, indicate reef areas may be harvested every 2 to 9 years. 

Observations by urchin diver's and those of the principal investigator suggest low 

recruitment rates hold true for many areas outside the study areas indicating a 

precautionary approach to management strategies. 

Experimental re-vegetation of M. pyrifera using spores was sporadically 

successful, possibly dependent on conditions when cultivated spores were out-planted, 

thus only possible at certain times of the year. Transplanting of juvenile M. pyrifera 

plants was successful with beds re-established a t  Hope Island, Stapleton Point and 

Oakharnpton Bay. 

Surveys of urchins a t  King Island show there is potential for an urchin 

industry on the island and may be worth further investigation. 

Further research and development is indicated for: 

1 ) Best resource management options. 

2) Re-seeding reefs or cultivation with preferred urchins for example: white 

shells, males. 

3) Recruitment and growth rates. 

4) Coordinated marketing of product to improve profitability. 
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Background 

Trial fishing for the sea urchin, Heliocidaris erythrogramma, began i n  

Tasmania in the 1960's. but most of the fish landed were poor quality and there were 

no established markets. The first quality roe was landed in 1983 for a newly developed 

market in Melbourne. In 1985 three divers began export sales to Japan sparking a 

speculative demand for licenses. In that year 250 commercial licenses were issued. 

Currently there are about 15 commercial divers working on sea urchins 

between St Helens on the east coast and Dover in the south. Most are part. timers, but 

about 6 work systematically for not less than eight months a year, each aiming to land 

an average of 1 tonne (live weight) a week. The divers use hookah gear and work 

. mainly in pairs, although a few work solo or with a deckhand. Most of the total catch is  

taken inside the seaward limits of bull kelp in relatively sheltered waters. 

Historically, fish were retrieved from rocky reef areas in water averaging 4 meters 

depth but in the last few years, divers have been consistantly working shelly sea- 

bottom areas sbject to tidal currents in depths greater than 12 meters. 

Over the period of this program, most sea urchins were sold live to two specialist 

processors and exporters: Oceania Trading Pty Ltd in southern Tasmania and Tashimi 

Fish in northern Tasmania. Presently, Oceania supplies local markets in Melbourne 

and Sydney but in the peak months of September to December, grade and ship roe on 

traditional wooden display racks for auction in Japan. They employ two to four 

processing workers for each supplying diver. Tashimi fish sells its roe in bulk for r e  - 
packaging overseas employing two' to three processing workers for each supplying 

diver. 

Divers are paid for roe weight recovered. In mid 1996 Tashimi Fish paid $35- and $ 7  

/kg for A & B grade roe respectively; and Oceania $35-/kg for A (with some B) grade 

roe. Prices in Japan for Tasmanian roe fluctuate considerably because of the 

inconsistency of the product. In 1995 prices typically ranged between $A80- to 

$A1 20-/kg and peak at $250-/kg. 

Table 1 shows a summary of diver returns to Fisheries management at the 

Marine Resources Division of DPI. The decline in landings since 1992 may be 

attributed largely to a moratorium on issuing new commercial dive licenses. 

Presently, there is some concern by divers at the declining number of urchin i n  

traditional "A-grade" beds. 



Need 

 though small, the sea urchin fishery is one of Tasmania's most labobr-intensive. 

Every fish is harvested by hand for its roe. In the processing factories, individual roes 

are separated, graded and pad& by hand, with a current ratio of two to four 

processing employees to each of the full-time divers. 

The current fishery is minimally managed. Consequently, there is declining 

availability of premium grade roe and the harvest season is short, which results i n  

minimal returns to .all sectors and prevents the fishery realising its full potential. 

In many areas, 'urchin barrens' are evidenced with reduced availability of their 

preferred foods, including the important native string kelp Macrocystis pyrifera. 

Denied sufficient food, vast colonies of sea urchins are unprofitable because of t h e i r 

minimal roe weights while, at the same time, our observations indicate they are 
'.\ 

devastating algal growth in the coastal zone to the detriment of other marine species 

and the coastal ecosystem. 

There is an urgent need therefore to develop cost-effective, commercial enhancement 

techniques for these key areas which will restore biological balance and maximise the 

fishery's value and employment potential by increasing both roe weight and roe 

quality. 

O b j e c t i v e s  

With the collaboration of the Marine Resources Division (MRD) of DPI, Tasmanian Sea 

Urchin Developments trialed enhancement techniques in two widely-separated sub- 

tidal leases within the framework of a scientific program devised and supervised by the 

Principal Investigator, in collaboration with the MRD. These techniques are designed to 

manage both urchin numbers and food supply in each area in a pilot program capable of 

establishing the potential employment, financial and environmental benefits to 

Tasmania of: 

Maximising the sea urchin resource by progressing from an unmanaged wild fishery 

to a managed, enhanced one 

Removing unprofitable fish and controlling urchin numbers 

Encouraging re-establishment of seaweed in key areas, to the potentiai benefit of 

other fisheries and. the total marine environment. 



Through this program, manipulation- of urchin densities resulted in increased roe 

quantities from urchins. However, lower than expected recruitment rates and growth 

rates, has led to lower than anticipated production rates of urchin from the sites. 

Monetary benefits will take longer to realize than originally anticipated. 

Methods 

The company used two widely-separated sub-tidal experimental lease areas. The f i rst  , 

at Meredith Point, Spring Bay, Triabunna, covers about 100 hectares. The second, at 

Hope Island, Esperance Bay, Dover covers about 20 hectares exposed to a differing 

water body. Both sites sites have been subject td some overgrazing by urchins. The 

overall pilot proposal was to: 

Survey both lease areas for urchin density, associated seaweeds and abundance. 

'Investigate Tasmania-wide associations of urchin densities and algae. 

' Manipulate densities on site with the ultimate aim of maintaining viable urchins on 

site at commercially beneficial densities by culling old, unprofitable fish. 

Maximise roe quality through a sustainable harvesting program. 

Detailed results 

See following attached texts. 

B e n e f i t s  

If a full program is commercially successful, it will increase the value and export- 

earning ability of the Tasmanian sea urchin resource by introducing a labour- 

intensive ranchinghusbandry component to an unmanaged wild fishery. 

The consequent control of urchin numbers in key areas and the management of seaweeds 

on currently denuded bottom resulting from such husbandry would help reverse 

degradation and re-establish nursery areas for a variety of marine species in the 

coastal zone. Although we are unable to quantify this benefit, we believe it . is  

potentially significant to fisheries such as abalone and to the overall quality of the 

coastal zone ecosystem. 



Preliminary experiments by Tasmanian Sea Urchin Developments in the wild fishery 

indicated that the pilot management program had the potential to produce urchins wi th 

aquaiity roe of an average weight equal to 4% (A-grade) of total bodyweight in i ts  

first production year (Year 3). with the expectation of higher yields in subsequent 

years. This compares with averages of about 1.5% from virgin wild stocks and 3 

from. wild beds fished consistently. 

Improved, consistent quality will result in the roe realising at least $150 a kg, F08 

Tasmania - a significant premium over the current average price. This is 3 to 1 0 

times the fluctuating wild fishery yield. Value-added, it represents a minimum of 

$35,000 per hectare ex-factory. 

, ( 

The research program has supported the preliminary results and confirmed the 

potential for manipulating urchin densities to achieve higher returns to the fishery. 

However, the long recovery periods of manipulated areas caused by low recruitment 

levels and low growth rates indicate a slower return on invested resources than 

anticipated. 

I n t e l l e c t u a l  P r o p e r t y  

Nil. 

a n d  v a l u a b l e  i n f o r m a t i o n  

F u r t h e r  D e v e l o p m e n t  

.- 
The following are further options for development of the industry: ' , 

The research indicates the potential for husbandry of urchins on coastal reefs and 

indicates a change in management strategy. One of the principal impediments to 

carrying out the process is that divers are not convinced that by thinning urchin 

densities in some areas, there will be sufficient monetary return to them in the long 

term. They also have no control who will be diving on a particular area, so no control 

over who would benefit from their urchin thinning activities. 

Two possible solutions for doing this are to: 

11 Improve returns to the divers by either subsidising lower grade urchin roe 

recoveries to encourage the fishing of beds that are not presently utilized or developing 

products and/or a market for lower grades of roe. 

21 Processors and/or urchin divers to have the 'rights' to areas of coast. This would 

encourage them to maximise the returns from those areas. In the long term this would 

include thinning out unprofitable 'barrens' areas as indicated by this project. An 

urchin diver co-operative with an interest in processing may be worth consideration. 



All options would be expedited by a greater jeturn for premium urchin roe. This may 

be achieved by a co-ordinated marketing approach and the consistant supply o f  gxd 

quality roe into the Japanese market. 

Access and appropriate use of accurate detailed catch data is essential to maximising 

returns from the fishery. 

Ideally, management should be done in conjunction with surveys of reef areas and 

independent roe sampling. However, the value of the fishery probably would only 

justify minimal research and monitoring. If the value to other fisheries is considered 

(in terms of benefit to the environment), there may be a case for getting this industry 

on a more solid footing and thus justifying increased expenditure by MRD. 

Contact with urchin buyers in Japan (AUSTRADE) indicated the potential f o r  

exporting urchins live to Japan. Priizes indicated were S151kg (1995, before freight 

and transport costs). This compares with approximately $l/kg the divers are 

presently receiving from local processors. Heliocidaris erythrogramma occurs in a 

number of colours, predominantly purple. Urchins left unprocessed for periods of time 

exceeding two or more days are likely to have the colour leach and the roe discoloured. 

This also affects the flavour, making it more bitter. As a result, trial shipments of 

these urchins resulted in the targetting of 'white' urchins by the Japanese processors. 

Here lies potential for reseeding reefs or cultivation with 'white' only bred urchins. 

As noted in the analysis of roe quality, the male urchin has the higher valued roe, 

being light in colour (white-yellow) and of a fine texture. It is presently possible to 

breed female only salmon, is it possible also to breed male only urchins for reseeding 

reefs andlor cultivation? 

What are the economics of breeding urchins in the culture situation? - especially 

where there may be greater control over the quality and quantity of the resultant 

product. 

Indications of low recruitment and low growth of urchins obtained from this 

program need to be confirmed as this is fundamental to determining levels of 

profitability of the industry and future options. 
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SECTION 1: INTRODUCTION 

1. RESEARCH SITES 

The principal aims of the project as detailed in the application entails manipulating 

densities of urchins and monitoring resulting roe yield and quality. To this end two 

lease sites have been allocated to Tasmanian Sea Urchin Developments for the project 

by the Department of Primary industry and Fisheries, one at Hope Island in the south 

and the second at Meredith Point on the east coast (Fig. 1.1). These areas are restric!ed 

to other urchin divers allowing control over experimental conditions. 

Hope Island. . 

Hope Island is an island 2-3 kmfrom the jetty at Dover in Port Esperence (Fig. 1.2). 

Rock type is predominantly dolerite. It receives slight swell action on its south east 

corner during a large southerly roll (infrequent). Maximum depth for most of the 

island is less than 12m within 50m of the island. A shallow sand bottom broken by 

occasional low reef, at less than 6m depth extends from the north western side towards 

Faith and Charity Islands. 

Macroalgal vegetation is confined to a fringing rim to less than 2m depth for most of 

the island except for the south eastern and the south western corner where the 

vegetation can extend to the limit of firm substrate. The dominant algae on the wave 

exposed side consists of Phyllospora comosa, Cystophora moniliformis, Acrocarpia 

panniculata and Carpoglossum confluens. On the more sheltered side, dominant algae 

are Phyllospora comosa, Macrocystis pyrifera, Ecklonia radia fa, Cystophora 

retroflexa and Sargassum fallax. 

Below the fringing algal rim, the' rocks are mostly bare except for some encrusting 

coralline algae. Most of these 'barea* rock surfaces are free of silt or turfing algae 

possibly due to the action of tidal currents in the area (tidal range of approx. 1 meter) 

andlor the action of herbivores continually scraping the rock surfaces. These areas are 

termed 'urchin barrens'. 

Caulerpa species can be found on the sand adjacent to the reef and the seagrass 

Heterozostera tasmanica is found further out on the sand. Also on the sand on the north 

western side shells and shell fragments are common. Occasional urchins can be found 

on the sand in this area using shell fragments for camouflage. 



Anecdotally, Hope Island is poor for sea urchin roe recovery with only the infrequent 

bin harvested. This reflects the situation for much of the DEntrecasteaux Channel. The 

urchin divers believed the research program may lead to improved management of 

these areas and improved urchin harvests from this area. 

To assist sampling, the island was divided into twelve roughly equivalent sections. The 

boundaries were marked by numbered plates attached to trees on the shore. Samples 

locations relate to these numbers. A suffix of S or D refers to shallow or deep and is 1 - 
4 m and 4-7m respectively. 

Meredith Point  

In contrast to Hope Island, Meredith Point (Fig. 1.3) is an area of good recovery i n  

terms of urchin roe yield. According to local divers in 1992, 10-20 tonnes of urchin 

were harvested from this approximate 2.0 km of shoreline. The substrate here i s  

predominantly dolerite with sandstone towards the western edge of the lease area. 

Depths are maximum on the eastern side where they can reach 8-1 2 m within 100 m 

of the shore. From the south eastern corner of the shoreline, a reef extends south 

outside the lease area to approximately I km (?) off-shore, averaging 4-5m depth to 

the top of the reef. For the remainder of the site, the reef meets the sand at 4-5 m 

depth. 

On the eastern section of the lease area, there is a fringing band of macroalgal 

vegetation in shallow waters and barrens below. This band consists mainly of 

Colpomenia sp., Zonaria sp., Cystophora spp. and Caulocytsis cephalinorthis. Below 

this the rocks are bare until the reef - sand edge where Caulerpa flexilis is dominant. 

Over the 'bare rocks' a fine turfing alga is sometimes common with much silt. The 

introduced algaundaria pinnatifida is a rapid colonizer of these bare areas in the spring 

to late s'ummer. 

From- the south eastern corner to !he western edge of the lease, macroalgal cover 

extends from the low tide level to the extent of hard substrate. Cystophora spp., 

~ a ' r ~ a s s u m  sp., Acrocarpia panniculata, Caulocystis cephalinorthos and Zonaria sp. are 

common in the shallows. Sargassum fallax (?), Caulerpa flexilis and other Caulerpa 

spp. become more common in the deeper waters (>2m). Heterozostera tasmanica is on 

the sand beyond the reef edge. 

Tasmania's predominant swell direction is from the west. Easterly swells are 

infrequent and are more likely to occur late summer. Meredith Point is protected from 

direct easterly swells by Maria Island but occasional swell action can be significant. 



To assist sampling, the site was divided into twelve roughly equivalent sections.' The 

boundaries were marked by numbered plates attached to trees on the shore. Samples 

locations relate to these numbers. A suffix of S or D refers to shallow or deep and is 1 - 
4 m and 4-7m respectively. ' 

In Fig 1.4, average monthly temperatures for the two sites are compared (measured on 

site). For 1993196. Meredith Pt has slightly higher maxima and slightly lower 

minima, with average temperatures 0.5 - 1.0 OC higher than at Hope Is. 

2. ROE ANALYSIS. 

Assessment of roe quality and quantity was based on commercial practices. For our 

purposes, 'Roe' is equivalent to urchin gonad which may be either female or male. 

METHOD 

Percentage recovery was determined as: 

(wet weight of roe / the wet weight of the total urchin) x 100 

The condition of roes has importance commercially. Colour and coarseness is 

considered. For colour, a coding from white (A), yellow (2). orange (3), brown ( 4 ) 

and black (5) was used. For coarseness, roes were divided into very fine (VF), fine 

(F), medium (M), coarse (C) and very coarse (VC). The scale of 'coarsness' is related 

to granulations on the surface of the roe. For VF roes, granulations are not 

distinguishable. F roes have granulations to 0.5mm. M roes: to I mm, C roes: to 2mm 

and VC: > 2mm. Male urchins have finer, lighter coloured roe. 'A' grade roe, suitable 

for the Japanese market, is white-yellow and fine-very fine. 'B' grade roe includes 

these and orange and medium - coarse' grades. 'B' grade roe is sold mosly on the local 

market into Melbourne and Sydney. 

3. QUADRAT SIZE 

To ensure optimal sampling strategy in determining density of urchins at the various 

sites, quadrats of varying sizes were assessed. By combining quadrats in various 

combinations, the precision of using varying quadrat. sizes for calculating urchin 

density could be determined (see Andrew and Mapstone 1985). 



RESULTS 

1. Quadrat size 

The quadrat size for greatest precision for equivalent number of quadrats was the 

largest: 25 x Irn, although there was little difference between these, 5 x lm , 10 x 1 m 

and 20 x 1m sizes. As searching time is linearly related to the area searched, 5 x 1 rn 

quadrats would appear to give the best result for least time involvement. 

The mean standard error as a percentage of the mean (also a measure of precison) for  

various clumpings of 5 x 1m quadrats indicated a minimal area of 15 quadrats to be 

sampled for acceptable precision of less than 15%. 

REFERENCES 

Andrew, NL and BD Mapstone 1987 Sampling and the description of spatial pattern i n 
\ 

marine ecology. Oceanogr. Mar. Biol. Ann. Rev., 25: 39-90. 



FIGURE 1.1 Map showing locations mentioned in the text. 
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FGURE 1.2 Map showing location of sampling sites and treatment 
blocks for Hope Is. 
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SECTION 2: GONAD ANALYSIS 

INTRODUCTION 

Urchins have been sampled monthly at both sites to determine periodicity of the 

reproductive cycle and to potentially tie this in to environmental factors. 

METHOD 

Samples for determining gonadlroe recovery each consisted of twenty five urchins. 

Every urchin was weighed, diameter measured, roe extracted and weighed. Each roe 

was given a rating for texture and colour. 

Samples were taken from, shore marked areas (see maps in Section 1) at defined 

depths, these were: shallow (S): 1-4 rn or deep (D): 4-7m depth. On-going samples 

were taken from vegetated areas at both sites for the entire length of the program or  

three reproductive seasons. This was at 5s  at Meredith and 1 D at Hope Island. For 

comparison, samples were also taken from barren areas at both sites for the f i rs t  

reproductive season. This was at 20 at Meredith and 2D at Hope Island. At Hope Island 

samples were also taken from a site of a semi-permanent Macrocystis bed on the SW 

comer of the Island (5s) and over a scallop shell bed on the NW corner of the island 

(8s). Good urchin recovejies have been, experienced by divers in areas with shelly 

sea-bottom and it was hoped to be determined if this shelly sea-bottom bed yielded 

similar high roe qualitylquality urchins. At Meredith, a sample of 25 urchins was also 

taken from one of the squares containing the transplanted urchins (MT) for the f i rs t  

few months after tranplantation to see how they compared with urchins on-site. 

Temperature loggers were installed at both sites. Logger failure was experienced at 

both sites and gaps in data were filled with data obtained from commercial aquaculture 

enterprises conducting measurements in the near vicinity. 

RESULTS 

A scatter plot of recovery versus diameter for all urchins sampled from 'barrens' and 
'vegetated' areas for both sites is presented in Fig 2.la. They demonstrate a classical 

response, with optimum recoveries occuring at diameters less than the maximum. 

Recoveries in the barrens areas is less than vegetated. At Meredith the barrens area 

has diameters greater than the vegetated area whereas at Hope Is this trend is reversed. 



Analysis of roe quality show that the male urchins nearly always have good colour and 

fine texture (see Fig. 2.1b). The females have the darker colour roe. 

For the females only, there is a clear relationship for the size of the urchin and the 

colour and texture of the roe (Fig. 2.2 a-b). Larger urchins had progressively poorer 

quality roes with coarser texture and darker colour. The number of ridges in the teeth 

of the urchin are belived to be related to the age of the urchin (Section 6) and a 

relationship can be determined between the colour of the roe and the number of ridges 

(Fig. 2.2~). A deterioration in colour was noted in the Meredith Point urchins over the 

period of the study (Fig. 2.3b) agreeing with an aging of the population (Fig 2.2 d). 

Of the two sites, Meredith Pt shows best percent recovery, although the maximum 

varys from year to year (Fig. 2.3 a). In 4993, Meredith peaked at around 14.5% total 

gonad recovery while in 1995, this was approximately 11%. The extent of the season - 
also shows variation between years and between sites. At Hope Is. (Fig. 2.4) the season 

was short in 1993, approx. 2 months, while in 1995 it was extended for four+ 

months. 

The barrens areas at Meredith (2D, Fig. 2.5) and at Hope (2D, Fig. 2.6) had 

anticipated lower percentage recoveries compared to vegetated areas. The ratio of 

percent recoveries at the peak of the season for barrens: vegetetated areas in 1 9 9 3 / 4 

was 9:14.5 at Meredith and 6:9.5 for Hope Island . . 
Although not presented here, the transplanted urchins from Meredith (MT), did not 

show a significant increase from their original roe recoveries. They were also lower 

than urchins sampled within the site. This may have been due to the fact that they were 

placed on site over the side of the boat straight from bags and bins with no effort to 

disperse them. The result was high concentrations of urchins and some barrens were 

evidenced in the immediate vicinity. Food was thus probably limiting and this was 

reflected in low roe recoveries. 

At Hope Island, the shell covered sea-bottom (8S, Fig. 2.7) did not have higher 

percentage recovery urchins with a maximum recovery of only 7%. This contrasts 

with the results of sampling at the semi-permanent Macrocystis bed (5s) with a 

maximum recovery of nearly 13%. This value was the highest recorded 'roe recovery 

for Hope Is over the entire program. The urchins were old however and their roes were 

discoloured. 



Some periodicity is evident in the colour and the texture of female roes at both sites 

(Figs 2.3-2.4). Colour shows little variation with season at Meredith, but at Hope 

they are darkest at peak condition of roe. At both sites, roes were coarsest during the 

late spring-early summer period paralleling increases in roe condition. This is not 

surprising as the ova are generally orange in colour. As the gonad fills, the outside 

appearance becomes coarser due to the ova and the colour more orange. 

Roe recoveries can be broken down into A, B, C & D grades (see Table 2.1-2.2, Figs 

2.5-2.7). Barrens sites and sites with older urchins have a greater proportion of the 

lower grade roes. 

TABLE 2.1 Breakdown h roe rkcoveries into A, 6, C & D grades from all samples 

irrespective of time of year at both sites. 

SITELOCATION GRADE 

HOPE IS 

TOTAL 

C D 



TABLE 2.2 Relative percentages of each of the roe grades for the regulartly 

monitored sites. 

SITE GRADE 

A 

NO. 

HOPE IS 

HOPE IS 

HOPE IS 

HOPE IS 

MERlDlTH PT 

MERIDITH PT 

DISCUSSION 

Urchin divers presently target areas that yield high proportions of A-grade roe. As a 

rule of thumb they 'only work areas that yield at least 3% A-grade. Our results agree 

with anecdotal evidence for these sites ie. of the sites investigated, Meredith Pt only 

has urchins that were worth harvesting and generally only for the period September to 

December. 

It is interesting to note that the length of the peak season at Meredith decreases for the 

years from 1993 to 1996 whereas at Hope the length of the peak season increases. I n  

fact, there did not appear to be a mass spawning for the Hope Island urchins in the 

199516 season. These changes may be due to factors of water temperature and light. At 

Meredith, a decrease in water temperatures and/or amount of available light (see Figs 

2.8 to 2.10) may have resulted in less productive urchins. The amount of light w i l l  

have an effect on macroalgal production and thus the amount of feed available to the 

urchins. At Hope the cooler temperature may not have triggered the spawning although 

nutrients in the water may be a contributing factor. 

Nutrient levels of the water appear to relate closely to gonad condition. In Tasmania 

generally, levels of nutrients in oceanic waters decrease dramatically in late December 

(Harris et al), coincident with spawning. The nutrient levels may stimulate algal 

growth which may have a direct effect on roe condition. 



Best recovery urchins either come from areas of high nutrient input, high- current 

flowlwater movement areas andlor areas where there is much drift algae available. 

High nutrient areas that have high yielding urchins are: the mouth of the Derwent 

River and east coincident with water flow from the river mouth ie. Iron Pot, Betsy 

Island, Black Jack kocks and off the Blackmans Bay sewage pipe. High current areas 

are the mouth of Georges Bay at St Helens, the Narrows at Blackman Bay and the 

channel at Dodges Ferry. High water movement areas are on most of the points in the 

D'Entrecasteaux Channel and in Frederick Henry Bay. Macroalgal drift areas with good 

current flow are Deep Hole in the Mercury Passage and Dennes Pt at the top of the 

D'Entrecasteaux Channel. 

In agreement with the claims of the divers, Macrocystis beds also give high roe 

recovery urchins. This was demonstrated in this study at Hope Island. Urchin divers 

have got some of their best recovery urching from Southerly Bottom - the site of a 

semi-permanent large Macrocystis bed. Studies by Sanderson (1 990) suggest that - 
Macrocystis beds may provide 3-4 times as much organic matter for adjacent reef 

communities per unit area than other brown algal community dominants. This may 

contribute to these areas being relatively gocd for urchin roe recovery. Macrocystis 

beds are however most succesful in areas of high nutrient availability - it is difficult 

to seperate the contribution of these two factors in many areas to high roe recoveries. 

Harris GP, FB Griff i ths, LA Clementson, V Lyne and H Van der Doe 
i 

(1 991 ) Seasonal and interannual variability in physical processes, 

nutrient cyucling and the structure of the food chain in Tasmanian shelf 

waters. J. Phytoplanktojn Res. 13: 109-1 31. 

Sanderson JC (1990) Master of Science, Dept of Plant Sciences, Uni. of Tas. Title 

of thesis: 'Subtidal Macroalgal Studies in South Eastern and Eastern Tasmanian 

Coastal Waters.' 



FIGURE 2.1 a) Percentage recovery versus diameter for vegetated sites (left) and 
barrens areas (right) at both sites. 
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FIGURE 2.1 b) Comparison of textures of male and female urchins from both sites. VF: very 
fine; F: fine; M: medium; C: coarse and VC: very coarse. 
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FIGURE 2.1 c) Comparison of colours of male and female' urchin roe from both sites. 1: white, 
2: yellow, 3: orange, 4: brown, 5: black. 
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FIGURE 2.2 a) Change in mean diameter with size of the urchin 
frorMeredith Pt (5s) urchins b) change in colour with diameter c) number of 
ridgeson the teeth for roe colour. d) Variation in the mean number of ridges 
per tooth with t irne. 

95% Error Bars 





FI;UFE 2.4 a) Variation in percent' recovery of roe from urchins collected from 
Hope khnd (1 D) throughout the program b) variation in colour of female urchins, 
c)  variation in texture of female urchins (95% a). 
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FIGURE 2.5 Breakdown of roes into grades for each mont h for 
a vegetated site (above) and a barrens site (below) at Meredith Pt. 
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FIGURE 2.6 Breakdown of roes into grades for each mont h for 
a vegetated site (above) and a barrens site (below) at Hope Island. 
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FIGURE 2.7 Breakdown of roes into grades for sampled mont hs for 
a Macrocystis site (above) and a shelly site (below) at Hope Island. 
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FlGURE 2.8 Daily and monthly temperatures as measured at 
Meredith Point, except for times of logger failure where data 

has been used from nearby sites (see Fig. 1.1 - 1.3 for site locations).. 
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FIGURE 2.9 Daily and monthly temperatures as measured at 
Hope Island, except for times of logger failure where data 

has been used from nearby sites (see Fig. 1.1 - 1.3 for site locations). 

DAILY TENPWATlR5, HOPE IS. 

20 ~l Temperature - logger 
Temp. TASSAL FPRM 1 

8 Temp. TASSAL FARM 2 

18 

h 

P 
-1 6 

k! 
$ 1 4  

K 
i5 12 
I- 

10 

8 
J  A S O N D  J F M A M J  J A S O N D  J F M A M J  J A S O N D  J F M A M J  

1993 
I 

1994 
I 

1995 
I 

1996 

DATE 

MONTHLY AVERAGE TWWATLReS - HOPE IS. - 
Q Temperature - logger 

Temp. TASSAL 1 - 
n Temp. TASSAL 2 a 

a 
El 

n 

a El D 

- 
bl 

- 

8 1 
1993 

I 
1994 

I 
1995 

I 
1996 

DATE 



M
IL

LI
M

ET
ER

S 
O

F 
R

A
IN

 
M

IL
LI

M
ET

ER
S 

O
F.

 R
A

IN
 

M
ea

n 
ho

ur
s 

su
ns

hi
ne

/d
ay

 

I
 



SECTION 3: 

MEREDITH POINT, URCHIN DENSITY MANIPULATIONS 

INTRODUCTION 

At Meredith Pt, the effect of varying urchin densities obtained through differing 

harvesting strategies on roe yield of urchins was investigated. This was determined by 

partioning parts of the coast into plots (squares) and subjecting each to differing 

treatments. 

-------------------------------p 

These treatments were: 

11 Control squares. These were left relatively untouched for the period of the 

project. 

21 Transplants. Urchins were transplanted into these areas from outside the 

lease site. This would show the effect of elavated densities on roe condition. It may also 

show if it was possible to improve the roe quality of the transplanted urchins. 

Transplanted urchins were from an area of low roe recovery. 

31 ~arvested squares. These squares were continuosly harvested for the period 

of the project and so maintained a low density. 

The squares consisted of 50m sections of the coast (see fig.l.3) with the boundaries 

perpendiular to the shore to the limit of hard substrate, marked by ropes weighted 

with concrete filled tyres. There were three blocks, each with three treatments. The 

three blocks are the eastern (E), middle (M) and western (W). 

Urchin density was monltoreXEroUgX20 ;5x l t m m q u a ~  mchegetatier+i&b2~ - - 
0.5 x 0.5 m quadrats for each square. The 0.5 x 0.5 m quadrat used for vegetation and 

substrate cover was subdivided with seven horizontal and vertical lines giving 4 9  

intersection points. These and one of the corners gave 50 points. Algal cover and 

substrate were given a reading based on the number of points intersected. Total cover 

for algae can come to a number greater than 50 (1 00%) due to successive layers of 

algae. Algae were divided into species as best as possible underwater. 

For urchin density and algal cover, two transectswere laid parallel to the coast 

for each square at distances of approximately, 15 and 25 m from shore. For urchin 

density, the diver recorded the number of urchins in contiguous 5 meter quadrats (see 



fig. 3.1). For algae and substrate, the diver used a 0.25m2 quadrat, positioned at each 

10m mark. 

Gorsd condition was monitored from 25 urchins sampled from within each of the 

treatment squares. 

Figure 3.1 Diagram showing contiguous arrangement of quadrats about the transect 

line (numbers are distance along the transect line in meters). 

25 etc 
I Diver 1 

Density of the urchins was determined approximately every six months, while 

gonad analysis was conducted at the likely time of optimal condition, either November 

or December for each of 1993, 1994 and 1995. 1993 was the pre-treatment survey. 

Approximately every six months, the diameter of 50-100 urchins was measured from 

each of the squares. This was to determine if size cohorts could be followed through 

time within each of the squares. 

To see how well our estimates of gonad condition agreed with processor results, 1 2 0 

urchins (approx. one bin) were harvested from each of the squares in January 1 9 96  

and sent to Oceania, a local processor. The time taken to harvest each of these bins was 

recorded to determine economics of harvesting beds at different densities. 

- 
Diver 2 

BESULTS 

Transect results are presented in detail in Appendix 1. Combined transect results are 

presented for each of the squares in Figure 3:2 for monitoring sessions: Jan, June, Oct 

and December 1994, July and November 1995 and May 1996 (urchins only were 

surveyed in December1994 ie. no algal cover). 

- 

A decline in urchin numbers for harvested squares is demonstrated. Transplanted 

squares show an increase in urchin numbers with high variability in density estimates 

(most apparent in Appendices 1.4-1.6). The high variability is due to- the urchins 

being dumped within the designated areas straight out of the netslbins. The urchins 



have not moved very much from where they were released and thus remain quite 

clumped in distribution. 

Overall, vegetation shows no significant difference between treatments at the end of the 

experiment. Initially, there were no obvious barrens on these sites except for EH. I f  

we look at the results for this square only (EH) in Appendix I however, we observe a 

substantial increase in vegetation for this square (corresponding also to a large 

decrease in urchin density). 

Post treatment gonad analysis of the urchins from harvested squares is significantly 

different (see Table 3.1, Fig. 3.3) from the control and transplant squares (EC is an 

outlier however, which when dropped from the analysis, greatly improves the 

significance, p=.006). 

TABLE 3.1 

ANOVA for difference between treatments for percentage recovery for squares at 

Meredith, November 1995. 

SOURCE S-S 

TREATMENT 15.832 

ERROR 4.790 

M-S F-RATIO 

There appears to be a strong linear relationship between urchin density and roe yield 

(Fig. 3.3-3.5). This is also true for the final post-treatment harvest in 1995 after 

manipulations. The density of the urchins also has an effect on the catch rate of the 

urchins. At lower densities, yield per urchin is improved but the rate of harvest 

declines. As both catch rate and roe recovery are related to urchin density, we can 

relate diver earnings to densities (Fig 3.4 b). This relationship also incorporates an 

anticipated negative relationship between density of urchins and proportion of A grade 

roe. At low densities, there is a higher proportion of A grade roe, values used are based 

on those in Table 2.1. These results appear relate well to diver experience. 

There is also a gocd relationship between our determinations of percentage recovery 

and that of the processor (Fig. 3.5), although their's is less than half our results. This 

may be attributed to more selective processing on their part and less efficiency. Also, 

their samples were processed in January, past the peak season, whereas ours were 

done in November. 



Relative proportions of roes with differing colours and textures do not seem to show 

any significant difference (Figs 3.6-3.7) as a result of the treatments. Overall there 

seems to be an increase in darker coloured roes from 1993-1996. This complies with 

a trend towards darker coloured roes over this period. (Section 2). 

DISCUSSION 

The poor condition of 'Transplanted' urchins may be attributed to the fact that they 

were dumped in localized areas. In fact 'barrens' have developed in the immediate 

vicinity of dumped urchins. Other possible reasons may be the slow adaptation time of 

these urchins to their new environment or perhaps energy is being put into growth 

rather than gonad. 

This experiment has shown the value of reduction of densities of urchins on increasing 

gonad yield. Results have taken two years to realize from time of treatment and are best 

for barrens areas. 

Change in urchin density over the term of the experiment in any combination of 

squares (C, T or HI Fig. 3.2.1) shows minimal recruitment after treatments. As none 

of the control squares were originally barrens, and there was heavy fishing pressure 

on the site before closure, we may assume that they were not originally at maximum 

density levels and will recruit. The control squares show a small increase over the 

term of the program, while the regression is not significantly different from 0, if the 

May 96 survey is deleted from the analysis, then it Is significant at the .05 level 

(recruitment = 2.5 per 5 x 1m per yr). The increase in urchin density over the 

program for the control squares (May 96 survey included, Fig 3.8) may be considered 

as equivalent to recruitment of 1.4 urchins per 5 x I m  per yr (0.9 deep, 1.8 shallow) ----- 
or approx~maTelji 3.mwlyr,---------------- 
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FIGURE 3.3 Density of urchins for each of the treatment 
squares versus percentage recovery of roe. 
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FIGURE 3.4 a) TIME TO HARVEST 120 URCHINS 
(APPROX. 1 BIN, 20 KG) 

TlME = 41 .I 46 - 1.308 * DENSITY 

DENSITY OF URCHINS (No./5 x rn2) 

FIGURE 3.4 b) Return to diver, calculated from estimated 
catch rates, roe recovery rates and roe grade proportions as 
they vary with density of urchins. (Agrade: $35-/kg, 
B grade: $7-/kg) 
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FIGURE 3.5 

SAMPLED RECOVERIES (DEC 1 99 5) AGAINST 
COMMERCIAL RECOVERIES (OCEANIA, JAN 1 996); 
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FIGURE 3.6 Colour gradirg of urchins from each of the treatment squares for each of the test sample dates Dec 93, Dec 94 and Nov 95.. 
Note that colows '1' ad't '  have been merged as have '3' and '4'. 
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FIGURE 3.7 Texture grading of urchins from each of the treatment squares for each of the test sample dates, Dec 93, Dec 94 and Nov 95. 
Note that there was no middle rating for Doc 93. and 'VF' and 'F' (1 & 2) ratlrgs have been merged, as well as 'C and 'VC (3 & 4). 
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