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Foreword

tc "Foreword" \l 1
Under the National Forest Policy Statement signed by Tasmania in April 1995, the Tasmanian and Commonwealth governments agreed to a framework and a joint scientific and public consultation process for a comprehensive regional assessment (CRA) of Tasmanian forests leading to negotiation of a Regional Forest Agreement (RFA) for Tasmania.

The CRA information is being gathered in two separate assessment processes:

•
a social and economic assessment which covers issues such as social impacts, forest resources including wood, mineral and other resources, forest uses such as tourism and apiculture, and industry development options; and

•
an environment and heritage assessment which covers issues such as cultural heritage, biodiversity, threatened species, old growth, wilderness, national estate and world heritage.

This report is one of a series of reports being produced for the environment and heritage assessment component of the CRA. 

Glossary of acronyms

tc "Glossary of acronyms" \l 1
ANCA
Australian Nature Conservation Agency

ANZECC
Australian and New Zealand Environment and Conservation Council

CPL
Carapace length: a standard measurement of lobster size, CPL is the length from the tip of the rostrum to the posterior edge of the carapace

GIS
Geographic Information System

GPS
Global Positioning System

IFC
Inland Fisheries Commission

IUCN
International Union for the Conservation of Nature

OCL
Ocular carapace length: another measure of lobster size, OCL is the length from the posterior edge of the orbit to the posterior edge of the carapace
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The Tasmanian giant freshwater lobster Astacopsis gouldi is one of the largest freshwater invertebrates in the world, and is endemic to rivers in the north of Tasmania. Astacopsis gouldi  is the first invertebrate species to be classified as ‘Vulnerable’ under the Commonwealth’s Endangered Species Protection Act 1992. The species is also classified as ‘Vulnerable’ under Tasmania’s Threatened Species Protection Act 1995. 

To meet the objectives of this project, the Inland Fisheries Commission Biological Consultancy undertook two field-based studies as well as a literature review and collation of data on the species’ distribution. This report presents the findings of these studies and an assessment of the species’ reservation status and needs. Impacts on the species and its habitats are discussed and recommendations are made on ameliorating these impacts.

Distribution

Astacopsis gouldi has been found only at elevations below 400 m, with the majority of specimens being collected below 200 m (Horwitz 1994). Its distribution originally extended from the Arthur River, in Tasmania’s north-west, across the north of the state, to include all rivers flowing into Bass Strait except those of the Tamar catchment (Horwitz 1994).

The present distribution is apparently more disjointed. Localised extinctions or large depletions of stock are thought to have occurred in sections of a number of rivers.

Recreational fishing

A total of 149 baitlines and three traps were found in five of the nine reaches surveyed. Sixty-one of these baitlines were found in two reaches of the Flowerdale River, which is closed to lobster fishing. The remaining 88 were found in three reaches of the Black River. 

Little difference in implied fishing pressure was observed between study sites in the Flowerdale River, which was closed to lobster fishing, and the Black River which was open. Illegal traps were observed in both of these rivers.

Baitlines were never found in association with stream bank erosion, stock access or riparian vegetation that was classified as 'very poor' or 'poor'. Baitlines were always found in association with coarse in-stream woody debris. 

The findings of this study indicated that implied fishing pressure, as indicated by the presence of baitlines, was applied in specific habitats, usually associated with high quality in-stream and riparian conditions. Baitlines were not found where there was evidence of significant habitat disturbance.

Longitudinal population surveys

During the longitudinal population surveys, 50 lobsters were caught ranging in size from 39 mm CPL to 136 mm CPL. Twelve were caught in the Sumac location and 38 in the Nursery location. Astacopsis gouldi was found in streams of all sizes surveyed. Large lobsters were only found in large pools while smaller lobsters were found predominantly in small pools and riffles. 

None of the lobsters caught in the study was of legal size, with all animals over 130 mm CPL being female, the largest male captured was 109 mm CPL. Water temperatures tended to be lower and dissolved oxygen concentrations higher in forested headwater streams than in the streams into which they flowed.

The population structure at both survey locations showed evidence of disturbance.  The modal size at each location was 50 - 70 mm, and adult size classes were under-represented, especially for males.

Habitat requirements

On a regional scale, ideal habitat for A. gouldi may be described as an intact system of densely canopied streams, of several stream orders including small headwaters, flowing through a relatively undisturbed, forested catchment. These streams will have excellent water quality and generally low turbidity. On a local scale, excellent lobster habitat comprises intact riparian zones of native vegetation in combination with dense canopy cover, snags, pools and undercut banks. These conditions will produce relatively even water temperatures, usually well below 18°C, and many refuges for the lobsters.

The habitat requirements of adult, large juveniles and small juvenile A. gouldi appear to differ, with each group occupying different locations within a stream. Adults construct short unbranched burrows in the substratum and stream bank (Horwitz & Richardson 1986). Juveniles are found living in close proximity to each other in shallow, fast flowing water where boulders are present (Forteath 1987). Juveniles construct shallow burrows under boulders and appear to feed adjacent to their particular burrow (Forteath 1987). Sub-adults have been observed in headwater or zero order streams, in collections of small pools and in large pools if no larger lobsters are present. 

Riparian vegetation has a strong influence on the physical conditions within a stream, its biodiversity, biotic composition and abundance (Morris & Corkum 1996; Davies & Nelson 1994). Factors such as downstream transport of organic carbon, sediments, nutrients, variability in water temperatures and proportions of dissolved or suspended materials are influenced by the vegetative characteristics of the watershed (Dodds 1997; Morris & Corkum 1996). Because of these factors, high quality riparian vegetation is considered essential to the habitat requirements of A. gouldi.

Reservation assessment and recommendations

The region covered by the distribution of A. gouldi has been heavily modified since European settlement, with much of the natural forest cover being removed to provide agricultural lands. In those areas that have not been cleared, the forest is mostly native production forests which are either managed for conservation, harvested on a long-term rotation basis or used for plantations. These, and other, processes have led to the apparent fragmentation of the species’ distribution and the concentration of fishing effort into decreasing areas of undegraded habitat.

There are few dedicated reserves which protect the lobster’s habitat. The major part of its modern distribution falls within production forests or on private land. It is important that areas are set aside to provide a representative reserve system for the extant lobster populations and to foster the recovery of the species. 
Reserves are recommended for areas inside the three broad distribution regions of the species: the North West; the Central North and the North East. These reserves include the catchments closed to lobster fishing by the Inland Fisheries Commission, as well as a number of other important sites. Seven whole catchments and three sub-catchments are listed for reservation. The reserved areas should include the streams and adequate riparian zones contained in all, or at least a substantial portion of, the public lands in these areas.

The areas recommended for reservation include:

•
the Hellyer River and all its tributaries;

•
the Flowerdale River from below the Lapoinya forest reserve to the top of its catchment;

•
the Inglis River and its tributaries;

•
the Black River and its tributaries;

•
the Dip River and its tributaries;

•
the Detention River and its tributaries;

•
the Minnow River and its tributaries;

•
Aitken Creek from downstream of the Nook Road crossing to the Sheffield Road crossing on the Don River;

•
the Emu River and its tributaries;

•
the Great Forester River and its tributaries; and

•
the Little Forester River and its tributaries.

The biodiversity of the stream community has been shown to be related to the interaction between the vegetation surrounding a stream and its biota (Davies & Nelson 1994; Morris & Corkum 1996). Tasmania has a number of threatened freshwater species (Jackson & Taylor 1994), so the biodiversity benefits of establishing adequate catchment reserves for the lobsters may be great. As lobsters appear to need undegraded habitat, and are particularly sensitive to contamination by pesticides, they are a useful indicator of general river health. 

Recommendations
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Management recommendations in this report are based on ecological principles and processes. This is seen as the most effective strategy to ensure the conservation and recovery of this species. 

It is recommended that future management of A. gouldi be carried out recognising the catchment as a basic ecological unit, and that the needs of other species and habitats be integrated in management strategies and processes.

Fishing 

Recreational fishing for the lobster has been shown to have a significant impact on adult populations, especially males, and is implicated in the dislocation of population structure, probably through failed or impaired recruitment. 

It is recommended that a moratorium on fishing for A. gouldi be introduced and discussed with the wider community. It is proposed that the moratorium should last for at least one generation (a minimum of 14 years) to allow existing juveniles to contribute to the population. Such a moratorium will only be effective with community support, and appropriate effective education and information programs should be developed to engender such support. Effective enforcement, in conjunction with the education and information programs, will be required to support the moratorium.

Forestry

It is recommended that all areas within the distribution of A. gouldi to which the Forest Practices Code applies should have studies of the extant lobster population conducted before any access construction or other disturbance is undertaken, and that these populations be monitored over the duration of the forestry operations and after their conclusion.

It is recommended that, in all areas under the control of the Forest Practices Code where A. gouldi may be present, riparian buffers be maintained at a minimum width of the mean dominant tree height. It is also recommended that regeneration fires be managed so that they do not impact on any riparian buffer or stream. In areas within the lobsters distribution where chemical sprays are used, a 50 m wide buffer is recommended as a minimum around all classes of streams and drainage channels to prevent inflows into the stream system. 

Agricultural lands

The development and wide-spread adoption of an agricultural code of practice is recommended. This will see future agricultural land management integrated with other whole-of-catchment management activities, and conducted in a manner that supports ecological sustainability in general, and the maintenance and protection of riparian and in-stream habitats and communities in particular.

Specific suggested priorities in this code would include:

•
protection of riparian zones from clearing and encouraging land owners to regenerate degraded riparian zones;

•
encouraging land holders to restrict stock access to river banks within the lobsters distribution;

•
education of landowners about the impacts of agricultural land use practices on in-stream biota;

•
development of a system of binding covenants which private land owners can sign, if they so desire, to reserve their land from future modifications such as land clearing; and

•
that practices which impact directly on in-stream habitat, such as desnagging or channelisation of rivers, are carried out only after the likely effects on lobster populations have been investigated and shown to have no detrimental impact on local or downstream lobster populations.

Research

It is recommended that significant resources be devoted to overcoming the paucity of information on the species’ population dynamics, genetic variability, movement and recruitment patterns, and reactions to the various impacts to which it is subjected. Research effort is required from all of the agencies responsible for the management of the species and its in-stream and associated riparian habitat.

Specific research programs required include:

•
Distribution and genetic diversity of A. gouldi populations;

•
Juvenile life-history, movement and habitat utilisation studies;

•
Identification and monitoring of lobster populations critical to the survival of the species;

•
Population assessment and habitat conditions within forestry areas, carried out prior to any disturbance and monitored during and after the completion of forestry activities;

•
Studies into the effects of forestry activities on A. gouldi, including barriers to movement, sediment, nutrient and chemical inflows, forest regeneration burns, and the development of effective strategies to overcome any identified impacts; and

•
Studies into the effects of agricultural activities on A. gouldi, including factors causing in-stream and riparian habitat disturbance, alterations to the flow regime of streams, sediment, nutrient and chemical inflows, and the development of effective strategies to overcome any identified impacts.
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Introduction
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The Tasmanian giant freshwater lobster Astacopsis gouldi is one of the largest freshwater invertebrates in the world, and is endemic to rivers in the north of Tasmania. 

Many of the streams within the lobster’s distribution have been subject to modification for agricultural, forestry, and urban purposes. In particular, much of the floodplain riparian areas within its distribution have been heavily disturbed. With the expansion of forestry activities, road access to many of the species’ upland refuges has been developed. This has led to heavy fishing pressure and the disturbance of riparian and in-stream habitats by forestry activities. There continues to be a recreational fishery based on the capture of adult males. The combination of these factors means that a once relatively widespread series of populations appears to have been reduced to small sub-populations occupying disjunct habitats. 

Astacopsis gouldi  is the first invertebrate species to be classified as ‘Vulnerable’ under the Commonwealth’s Endangered Species Protection Act 1992. The species is also classified as ‘Vulnerable’ under Tasmania’s Threatened Species Protection Act 1995. As part of the joint Tasmanian-Commonwealth Regional Forest Agreement, a number of studies on endangered species were proposed, and one of these concerned A. gouldi.

The objectives of this project are listed in the Project brief (Appendix A). This work was undertaken by the Inland Fisheries Commission Biological Consultancy, and comprised two field-based studies as well as a literature review and collation of data on the species’ distribution. 

The literature review and data collation provided baseline information on the species’ ecology, distribution, habitat requirements and threats to the species. 

The field-based studies investigated implied fishing pressure, through the analysis of the location of lobster fishers’ baitlines, and the utilisation of stream habitats by surveying the lobster’s distribution along sampled streams. These studies provided information about the species’ habitat requirements and the impacts affecting lobster populations in the areas surveyed.

This report presents the findings of these studies and an assessment of the species’ reservation status and needs. Impacts on the species and its habitats are discussed and recommendations are made on ameliorating these impacts.

A National Recovery Plan for A. gouldi is being prepared in conjunction with this report which will provide a list of the actions and strategies needed to improve the conservation status of the species.

1.1
Biological and ecological information
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A review of the information available on the biology of the giant Tasmanian freshwater lobster A. gouldi was first attempted by D.D. Lynch in 1967. The two main points outlined in the 1967 synopsis were the paucity of scientific information about the species and the growing number of perceived threats to the viability of the recreational fishery by the actions of man (Lynch 1967). Since then a variety of studies have been conducted on the species. This synopsis attempts to combine information from all of the relevant studies that have been conducted in the intervening 30 years with the pre-1967 information. 

1.1.1
Taxonomy
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The genus Astacopsis Huxley 1878 (Decapoda: Parastacidae) comprises three species: A. gouldi, A. franklinii and A. tricornis, all of which are endemic to Tasmania (Hamr 1992). The largest of these is the giant Tasmanian freshwater lobster (crayfish) A. gouldi  (Clark 1936). First mentioned as the giant of the family by Gould in 1870, the lobster is reputed to be the largest freshwater crayfish in the world (Smith 1909a, b; Lynch 1967; Swain, Richardson & Hortle 1982; Hamr 1992, in press).

To date, no molecular genetic studies have been attempted on A. gouldi. However, due to morphological differences and geographic disjunctions in the species’ distribution (Swain, Richardson & Hortle 1982), there is the distinct possibility that a number of races or sub-species may exist. While movements of individuals between adjacent catchments is possible, three main distribution regions have been proposed: the far north-west; the north-west and central north; and the north-east (Hamr 1990a; Horwitz 1991, 1994).

1.1.2
Population structure, age and growth
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Compared to other crayfish A. gouldi is long lived and slow growing (Hamr 1990a). Females do not achieve sexual maturity until they reach approximately 119 mm carapace length (CPL) and 500 g in weight (Hamr 1990a). This takes about 14 years. Males reach sexual maturity earlier than females at approximately 76 mm CPL and 300 g in weight which is thought to take seven years of growth (Hamr 1990a). The ratio of males to females within a population can be equal (Growns 1993), though Hamr (in press) reported a mean ratio of 1:1.16 in favour of females in the various populations sampled.

The size-frequency distributions of populations of A. gouldi are typical of slow-growing, long-lived freshwater crayfish, being made up of overlapping size classes dominated by medium sized non-breeding animals (Hamr 1990a). Population density is low compared to other freshwater crayfish world wide (Hamr 1990a). However, it must be remembered that adult male A. gouldi are targeted by recreational fishers. It follows that population parameters, such as sex ratio and population density could be confounded by the effects of fishing.

Historically, lobsters as large as 4 kg (Advocate 27 Aug. 1985, p. 27) and 14 pounds (6.3 kg) (Lynch 1967) have been reported. However, the largest specimen caught in Hamr's study (1990a) was a male (199.5 mm CPL) which weighed 2.2 kg, while the largest measurement was a male shell of 214 mm CPL. This animal's estimated age was 26 years (Hamr, in press). The largest animal captured in Horwitz's study (1990) was a male of 187.6 mm orbital carapace length (OCL) and weighing 3.2 kg. The largest specimen caught in Growns' (1993) study was a male of 177.8 mm CPL, the largest specimen caught in the latest IFC study was a female of 136 mm CPL. Specimens greater than 120 mm are currently rare (Hamr 1990a; Horwitz 1994). 

Growth rates and moulting frequency slow with age. Moulting frequency decreases from at least two moults each summer for individuals below 60 mm CPL to once per year in animals of size greater than 60 mm CPL (Hamr, in press). Moulting appears to become biennial in large animals (Hamr, in press). No significant difference in growth increments have been found between the sexes (Hamr, in press).

1.1.3
Sexual dimorphism and reproductive strategy
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Sexual dimorphism is developed in Astacopsis to a greater degree than in other Parastacidae, with females displaying more distinct features, mostly in relation to their reproductive systems, than males (Hamr 1990a). One of the more obvious forms of sexual dimorphism in A. gouldi is the proportionally larger claws of the males. Only males may legally be taken by recreational fishermen. The removal of large 'bucks' from the population has an unknown effect on the species' breeding success (Horwitz 1991).

Mark-recapture results and the condition of the reproductive organs and shells of females indicate that females may have a biennial breeding cycle (Hamr 1990a, 1992). These morphological features enable the categorising of sexually mature females into ‘reproductive’ or ‘non reproductive’ (Hamr 1990a, in press). 

Males and females occur in pairs in rivers between July and September (Lynch 1967). Pairing occurs in shallow excavations in creek banks or under logs (Forteath 1987). Hamr (in press) also observed pairing in captivity in April and May. Copulation is face to face and occurs after gentle intricate courtship behaviour (Hamr, in press).

Berried females are found in rivers between October and January and females carrying young are found between April and December (Hamr, in press). Egg laying may be as late as November in some animals (Forteath 1987). If repeatedly disturbed, berried females will actively scrape their eggs from their pleopods (Forteath 1987). Eggs hatch in late November or early December when water temperatures exceed 10°C (Forteath 1987; Hamr 1990a). The juvenile lobsters are retained on the female's tail for a further six weeks, passing through three moults while still attached (Forteath 1987; Hamr 1992).

Overall, it appears that mature females mate and spawn in autumn, carry eggs and young over winter and well into the following summer, release their broods and over-winter without eggs, then moult in mid-summer and mate and spawn again in autumn, two years after their previous mating (Hamr, in press).

Fecundity is related to size with large females producing more eggs than smaller individuals. Astacopsis gouldi has the highest recorded potential fecundity of any freshwater crayfish, with large females capable of carrying broods of several thousand eggs. The most eggs observed on a female in Hamr's study was 1300 on a female of 156 mm CPL (Hamr 1990a, in press). Females carrying their first brood at 119 mm CPL have been recorded carrying 244 eggs (Hamr, in press). 

While the large size of the adults means that humans are its only predators, one reported predator of the lobster ova is the blackfish (Gadopsis marmoratus) (Lynch 1967). It is probable that trout and platypus are also predators of the juveniles.

1.1.4
Movements
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The lobsters are at their most active and are easiest to catch during summer and early Autumn (Nov-May) (Hamr 1990a; Growns 1993). 

Telemetry studies have shown that individual animals may move between 60 and 100 metres over a seven-day period to occupy new cryptic habitats (Forteath 1987). In-stream movement by both sexes of adult A. gouldi of up to 500 metres have been documented (Growns 1993). One of the individuals documented to move upstream between study sites by Growns (1993) was a berried female. 

Lobsters have been observed moving upstream and congregating at the base of a waterfall during summer (Peter Tonelly, pers. comm.). Hamr (pers. comm.) reported that individuals captured at a study site during one sampling period were absent the following year, but subsequently reappeared the year after.

There is anecdotal evidence to suggest that adult males make movements over land; either after rain, to escape artificial containment, such as tanks or ponds, or to avoid passing through culverts (Lynch 1967; Hamr 1990a; Growns 1993). Juveniles have also been observed to move over land (Lynch 1967). Overland movements do not appear to be attempted by adult berried females (Hamr 1990a). 

Adult and sub-adult males have been found in streams located inside recently clearfelled areas and pine plantations but females and juveniles have not (Growns 1993). The motile nature of the species may mean that movement into remnant patches of forest in otherwise modified lands is possible.

1.1.5
Water quality requirements, aquaculture potential and sensitivity to chemicals
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The species is apparently tolerant of a range of salinities and reports suggest that they were originally found even in the brackish waters of estuaries (Lynch 1967; Horwitz 1990). 

Astacopsis gouldi is found only in cold water streams. Death is rapid at 25°C (Forteath 1987). Large animals are more sensitive to water temperature than are small individuals, and will perish if it exceeds 18 - 20°C for extended periods of time. Optimum growth in aquaculture conditions is achieved between 8°C and 12°C (Forteath 1987). 

Under aquaculture conditions, lobsters above a certain size become aggressive toward each other and also display cannibalism (Forteath 1987). 

In a study of its potential for aquaculture, A. gouldi was found to be unsuitable for intensive farming due to its intolerance to elevated temperatures and the consequent need to refrigerate its water; slow growth rates; small return of meat in relation to overall body weight; and aggression if kept in at high densities (Forteath 1987). Despite numerous efforts over the last thirty years the IFC and other institutions such as the Queen Victoria Museum in Launceston have had very limited success in keeping A. gouldi in captivity (D.D. Lynch, pers. comm.). 

Astacopsis gouldi is sensitive to at least two types of pesticide used in the agricultural and forest industries. The concentrations of the organophosphate insecticide, Fenitrothion, required to kill fifty percent of a sample population (LC50) of A. gouldi are 2.5µg/L (2.1-2.9) over four days, and 0.7 µg/L (0.5-1.0) over seven days. LC50's for the fungicide Chlorothalonil are 12.0 µg/L (7.9-18.1) over four days and 3.6 µg/L (2.1-6.0) over seven days (Davies et al. 1994). In experiments with organophosphates, the crayfish A. gouldi and Paratya australiensis were the most sensitive species tested, in comparison with several native fish and the introduced rainbow trout (Davies et al. 1994).

In a study of spray drift from aerial spraying of hardwood plantations with pesticides, an absolute minimum riparian buffer strip of 50 metres was recommended by Barton and Davies (1993) to minimise stream invertebrate mortality from pyrethroid contamination. 

1.1.6
Diet

tc "1.1.6
Diet" \l 3
The staple diet of adult A. gouldi appears to be decaying wood. This has been determined from gut content analysis (Gould 1870), aquaculture studies (Forteath 1987), and direct observation of individuals scraping off the top layer of submerged logs (Hamr 1990a). Gut content analysis indicated the lobsters also consume decaying leaves, wood, fish and detritus. 

Lobsters in captivity have been seen to catch and eat rainbow trout (Oncorhynchus mykiss), pygmy perch (Nannoperca australis), Galaxias sp., earth worms, Tubifex worms, water snails (Coxiella sp.), and blowfly maggots, and to graze on benthic algae (Forteath 1987). Astacopsis gouldi has an optimal feeding temperature between 12°C and 20°C. Above and below these temperatures feeding is reduced (Forteath 1987).

Astacopsis gouldi will take baits of decaying animal flesh. While preferring to drag baits under cover to consume them, lobsters of various size classes will feed as groups (Lynch 1967). Lobsters as small as 39 mm CPL have been shown to be attracted to flesh baits. 

Although juvenile diets are unknown (Forteath 1987), Hamr (in press) suggests that the reduction in growth rate with age may be produced by a shift in diet from a high-nutrient juvenile diet to a low-nutrient adult diet. Juvenile diets possibly contain a higher percentage of live food, made up of stream invertebrates, than do adult diets (Hamr, in press).

1.2
Distribution
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Astacopsis gouldi has been found only at elevations below 400 m, with the majority of specimens being collected below 200 m (Horwitz 1994). Its distribution originally extended from the Arthur River, in Tasmania’s north-west, across the north of the state, to include the rivers flowing into Bass Strait except those of the Tamar catchment (Horwitz 1994).

The present distribution is apparently more disjointed. Localised extinctions or large depletions of stock are thought to have occurred in the Welcome, Montagu, Rubicon, Don, Brid, Boobyalla, Pipers, Ringarooma, Duck, Little and Great Forester Rivers as well as Claytons Rivulet (Horwitz 1990, 1991, 1994). 

Outside the natural distribution of A. gouldi, introduced populations exist in the Clyde and St Patrick Rivers (J. Diggle pers. comm.).

Figures 1.1a and 1.1b show the presently known lobster distribution. Locations are divided into proven points (red circles), non-proven points (blue squares) and are overlayed on a GIS layer of catchment boundaries (thick green lines), forest cover (green), cleared land (white), Forestry Tasmania plantations (yellow) and the 200 metre contour line (orange lines). The clumps in lobster distribution apparent in figures 1.1a and 1.1 b, such as those around the Gog region, are largely the result of these areas being included in recent studies.

Proven points (red circles) were derived from published information, or from personal observations of IFC scientific staff. Non-proven sites (blue squares) include those for which there is reliable anecdotal information and those which contained baitline strings set by lobster fishers.  Most points are dated later than 1990 and all points are dated later than 1987. 

Figure 1.1a:
The distribution of A. gouldi in the north and north-west of Tasmania.tc "Figure 1.1a:
The distribution of A. gouldi in the north and north-west of Tasmania." \l 5
Figure 1.1b:
The distribution of A. gouldi in the north-east of Tasmania.tc "Figure 1.1b:
The distribution of A. gouldi in the north-east of Tasmania." \l 5
The habitat of the lobster has been heavily modified since European settlement. A map of Van Diemans Land produced by H. Teesdale in 1831, indicates that the majority of land encompassed by the natural distribution of the species west of the Mersey River was originally forested.  Much of this original native forest cover has now been replaced by farmlands, urban areas, and forestry plantations.

Satellite imagery of land clearance boundaries mapped during the period 1972-1989 (Kirkpatrick & Dickinson 1982; Kirkpatrick 1991) show that, in northern Tasmania, significant clearance of native vegetation has occurred both in the extreme north-west of the state and in areas east of the Tamar Estuary. Most of the forest cover that remains is production forest.

1.3
Reservation status
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The area within the lobster's distribution may be divided into five broad land tenure categories. These are mapped in figures 1.2a and 1.2b, which also show the proven and non-proven distribution points for A. gouldi.

The categories shown are: 

•
National Parks (orange); 

•
other dedicated reserves, consisting of Forest Reserves and other State Reserves (dark green); 

•
informal reserves (olive green); 

•
other public lands which principally comprise Multiple Use Forest managed by Forestry Tasmania (light green); and 

•
private lands (white) which are composed of urban land, private forests, or agricultural land. 

Of these land tenure divisions, private lands and multiple use forests make up the largest proportion. Table 1.1 shows the number of proven (red circles) and non-proven (blue squares) lobster distribution points recorded for each land tenure category. 
Table 1.1:
The number of lobster distribution points recorded in each of the land tenure categories.tc "Table 1.1:
The number of lobster distribution points recorded in each of the land tenure categories." \l 4
	Land tenure category
	Proven sites
	Non-proven sites

	National Parks & other dedicated reserves
	3
	3

	Informal reserves
	0
	0

	Other public land
	39
	22

	Private land
	65
	41


The available distribution data, as illustrated in figure 1.2 and table 1.1, indicate that A. gouldi is not adequately reserved on Crown land. Work by Hamr (pers. comm.) and Horwitz (1994) indicates that in those National Parks bordering the distribution of A. gouldi, such as the Asbestos Range, Rocky Cape and Cradle Mountain, populations have not been recorded. 

Figure 1.2a:
Land tenure categories and the distribution of A. gouldi in the north and north-west of Tasmania.

Figure 1.2b:
Land tenure categories and the distribution of A. gouldi in the north-east of Tasmania.

2.0
Recreational fishing pressure
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Astacopsis gouldi is in the paradoxical position of being both a threatened species and one that can, quite legally, be taken by recreational fishers. 

Recreational fishing has been identified as one of the current and continuing threatening processes which have contributed to the ‘vulnerable’ listing under the Commonwealth’s Endangered Species Protection Act 1992 (ANCA 1996). This study, which surveyed baitline placement by lobster fishers and adjacent riparian and in-stream habitat, was designed to provide field-based data for addressing some of the questions associated with recreational fishing and the habitat preferences of A. gouldi.
Fishers are the only known predator of adult A. gouldi. The baitline survey looked at how lobster fishers targeted their fishing effort on both a broad and local scale, whether the fishing pressure implied by the presence of baitlines was influenced by the reservation status of the river and also the distribution of baitlines in relation to access. The logic was that lobster fishers would show, by the position of their baitlines, where they perceived good adult lobster habitat to be, thus helping to indicate the habitat preferences of the species. 

The usual method for catching lobster is to place baits, often decomposing rabbit, fish or native game, on the end of a line into pools in rivers. A number of these baitlines are set and then monitored by the fishers with lobsters being landed using hand nets. If nothing is captured immediately the baits are left and checked again the next day. This means that baitlines are often abandoned.

The lobsters have traditionally been harvested by the people of northern Tasmania as a meat fishery and also, due to their large size, as a trophy fishery. The annual take in 1990 was estimated to be between 10,000 - 15,000 lobsters (Davies 1991).

Changes to the IFC regulations were made in 1993. The bag limit was decreased from twelve to three lobsters a day; only unhooked baitlines were permitted; no females were allowed to be taken and the legal size was maintained at 130 mm CPL. In addition to these changes, six catchments were closed to lobster fishing. The catchments include:

•
the Duck River, and all its tributaries, upstream from the seaward limit of the river;

•
the Emu River, and all its tributaries, upstream from the seaward limit of the river;

•
the Great Forester River, and all its tributaries, upstream from the seaward limit of the river;

•
the Inglis River, and all its tributaries, upstream from the seaward limit of the river;

•
the Mersey River, and all its tributaries, upstream from the seaward limit of the river;

•
the Hellyer River, and all its tributaries, upstream from the junction of that river with the Arthur River.

These catchments are closed only to lobster fishing and do not give any protection to habitat.

Since these alterations were made, only three successful prosecutions for breaches of the regulations pertaining to lobster fishing in closed waters have been recorded. The low detection and conviction rate is a reflection of the logistical difficulties in policing a fishery as secretive, remote and diffuse as that for A. gouldi (C. Thompson, pers. comm.).

2.1
Methods
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Nine stream reaches, five in catchments closed to lobster fishing and four in catchments open to lobster fishing, were sampled in October - November 1996. The surveyed reaches are shown in red with their location codes in figure 1.1a. The location codes include:

•
FU: Flowerdale River upper reach; private and State forest, closed to lobster fishing as a tributary of the Inglis River.

•
FL1: Flowerdale River lower reach; Forest Reserve and agricultural land, closed to lobster fishing as a tributary of the Inglis River.

•
FL 2: Flowerdale River second lower reach; agricultural land, closed to lobster fishing as a tributary of the Inglis River.

•
BU1: Black River upper reach 1; agricultural land and private forest, open to fishing.

•
BU2: Black River upper reach 2; private and State forest, open to fishing.

•
BL: Black River lower reach; State forest, open to fishing.

•
DU: Duck River upper reach; agricultural lands, closed to lobster fishing.

•
DL: Duck River lower reach; agricultural lands, closed to lobster fishing.

•
Cam: Cam River; semi urban, private forest, open to fishing.

All reaches surveyed had been cleared of baitlines during a previous survey conducted by the IFC in 1994, one year after the gazetting of the closed catchments. Each section of stream was either walked or, in the case of the reaches BL and DU, rafted for several kilometres. Both banks were examined for baitlines. All baitlines were counted, removed and their position recorded using a Garmin 45 XL Global Positioning System (GPS). These were later plotted on a 1:25,000 map of the area.

Water quality parameters were measured at the start of each reach, these included temperature, conductivity, dissolved oxygen, pH and turbidity.

Within each surveyed reach, habitat measurements were recorded at two types of site: those with baitlines (baitline sites); and those assigned by survey time, eg every hour or half hour (assigned sites). 

Sites were characterised according to:

•
riparian width, measured by pacing;

•
riparian vegetation class, using a rapid assessment method developed by the Tasmanian Department of Primary Industry and Fisheries (DPIF) for determining riparian condition using a series of interval categories (Munks 1996);

•
canopy cover at stream edge (estimated percentage);

•
stream canopy (closed or open);

•
bank erosion, determined by an abundance index (Munks 1996) of:


-none = 0;


-some = 1; and 


-major = 2; 

•
stream microhabitat (pool, non pool);

•
naturally undercut stream bank (yes, no);

•
stock access (yes, no);

•
coarse in-stream woody debris (snags), classified by an abundance index, modified from Hamilton and Bergersen (1984), of: 


-no snags within five metres of the sample site = 0;


-1-3 snags within five metres of the sample site = 1; and 


-more than 3 snags within five metres of the site = 2;

•
substrate type, determined by visual estimates following the method of Hamilton and Bergersen (1984):


rock substrate was defined as a solid rock bottom;


boulders (stones with diameter > 256 mm);


cobble (256 - 64 mm diameter);


gravel (64 - 2 mm diameter);


sand (2 - 1/16 mm diameter); and 


silt (<1/16 mm diameter);

All habitat measurements were made by one person to avoid variance in observer interpretation.

Other recorded information included: 

•
comments about evidence of human activities, such as fire places, litter and tracks;

•
notes on vegetation type (determined from Cameron 1994);

•
notes on exotic plant species (determined from Munks 1996); and

•
land usage.

2.2
Results
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2.2.1
Baitlines
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A total of 149 baitlines and three traps were found in five of the nine reaches surveyed. Sixty-one of these baitlines were found in two reaches of the Flowerdale River, which is closed to lobster fishing. The remaining 88 were found in three reaches of the Black River. Table 2.1 shows the number of baitlines and lobster traps collected at each site, the number of baitlines found in groups or in isolation and the reservation status of each reach.

Table 2.1:
Numbers of baitlines and traps removed from each surveyed reach.tc "Table 2.1:
Numbers of baitlines and traps removed from each surveyed reach." \l 4
	Reach
	IFC reservation status
	Number of traps
	Number of baitlines
	Groups of baitlines
	Isolated baitlines

	FU
	closed
	0
	16
	4
	3

	FL1
	closed
	2
	45
	7
	2

	FL2
	closed
	0
	0
	0
	0

	DU* 
	closed
	0
	0
	0
	0

	DL
	closed
	0
	0
	0
	0

	BU1
	open
	0
	29
	6
	3

	BU2
	open
	1
	45
	7
	1

	BL*
	open
	0
	14
	1
	4

	Cam
	open
	0
	0
	0
	0


* surveyed by raft

These data indicate that lobster fishers may deploy baitlines in groups of ten or more along a 50 to 100 m stretch of river and target streams with appropriate habitat irrespective of whether they are closed or open to lobster fishing.

2.2.2
Surveyed reaches
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Stream reach FU (Flowerdale River upper reach)

The farthest upstream reach surveyed on the Flowerdale River, FU, was the least modified. Land tenure was a mixture of privately owned forest and State forest. 

Riparian vegetation was classed as ‘excellent’ (see Munks 1996) at all nine baitline sites and at all 16 assigned sites. The vegetation was dominated by rainforest species such as mature Dicksonia antarctica and Nothofagus cunninghamii which graded into a Eucalyptus sp. overstorey and rainforest spp. understorey as distance from the river increased. Figure 2.1 shows the FU reach and the location of baitlines found.

Figure 2.1:
The surveyed reach, FU, on the Flowerdale River, showing start and finish points of the survey and the location of access roads and baitlines.tc "Figure 2.1:
The surveyed reach, FU, on the Flowerdale River, showing start and finish points of the survey and the location of access roads and baitlines." \l 5
Sixteen baitlines were found in this reach and figure 2.1 shows that they were closely associated with access roads. More than half were found near logging spur roads. Those lobster baitlines discovered furthest from access were hidden, and were also of the most ‘professional’ looking standard. 

Plate 2.1 shows the view looking down into the Flowerdale valley to where the logging spur roads are located (see figure 2.1).

Stream reach FL1 (Flowerdale River lower reach 1)

Stream reach FL1 was sited downstream from FU. It was located within a small patch of forested land, the Lapoinya Forest Reserve, and cleared private farmland. Unlike the near-pristine FU reach, FL1 included a variety of riparian categories. Riparian vegetation was classed as ‘excellent’ at nine sites, and ‘good’ at one site where baitlines were found. This contrasted with five ‘excellent’, two ‘good’ and one each of ‘fair’ and ‘poor’ at assigned sites. 

Vegetation was eucalypt forest with rainforest species such as Dicksonia antarctica common along the river bank. Exotic plant species such as the crack willow (Salix fragilis) and blackberries (Rubus sp.) were also present, but did not dominate the vegetation.

Forty-five baitlines and two traps were found, indicating that this reach was heavily fished. Figure 2.2 shows the FL1 reach and the location of baitlines found. In association with the baitlines many deadlines for trout were also observed as well as illegal lobster pots. The density of baitlines decreased as the river emerged into cleared agricultural land. Access to this site was abundant with a rough walking track running along the bank for the length of the reach. The river was also crossed by a bridge and access to the river was only a short walk downhill from sealed roads.

Stream reach FL2 (Flowerdale River lower reach 2)

Stream reach FL2 was the farthest downstream reach surveyed, flowing across the flood plain near its confluence with the Inglis River. It was located within private agricultural land and was the most modified of the three Flowerdale River reaches.

Figure 2.3 shows the FL2 reach. No baitlines were observed along this section of the river, but seven assigned sites were sampled. Of these, two were classed as ‘good’ and five as ‘very poor’. The banks were mostly cleared right to the edge of the river. Riparian vegetation was dominated by exotic species such as crack willow, hawthorn (Crataegus oxyacantha) and blackberry.

Plate 2.1:
Looking down from Hardmans Hill into the Flowerdale River valley.tc "Plate 2.1:
Looking down from Hardmans Hill into the Flowerdale River valley." \l 6
Figure 2.2:
The surveyed reach, FL1, on the Flowerdale River, showing start and finish points of the survey and the location of access roads and baitlines.tc "Figure 2.2:
The surveyed reach, FL1, on the Flowerdale River, showing start and finish points of the survey and the location of access roads and baitlines." \l 5
Figure 2.3:
The surveyed reach, FL2, on the Flowerdale River, showing start and finish points of the survey and the location of access roads. 

No baitlines were found in this unforested reach.tc "Figure 2.3:
The surveyed reach, FL2, on the Flowerdale River, showing start and finish points of the survey and the location of access roads. No baitlines were found in this unforested reach." \l 5
Figure 2.3 shows that access to the river was relatively easily available by crossing over paddocks from the nearby road network. Very little native riparian vegetation remained and what remnants existed were often being eroded into the river.

Stream reach BU1 (Black River upper reach 1)

Stream reach BU1 was the farthest upstream reach surveyed. It began with a narrow strip of riparian vegetation that ran into a larger patch of forest, both of which were on private land. This reach provided a variety of riparian widths and habitat categories from nine baitline sites and seven assigned sites. 

Twenty-nine baitlines were found, indicating that this reach was heavily fished. Figure 2.4 shows the BU1 reach and the location of baitlines found. The BU1 reach provides a good example of the relationship between access and baitline abundance, with baitlines being clumped around the bridge on a forestry road. Other baitlines were located in remnant, fragmented patches of riparian vegetation at the start of the reach near the access road.
Riparian vegetation included stands of sassafras (Atherosperma moschatum), blackwood (Acacia melanoxylon) and paperbark (Melaleuca sp.), which graded into rainforest species such as Nothofagus cunninghamii and Dicksonia antarctica with a eucalypt overstorey further from the road. 

The riparian vegetation in parts of this reach is being modified for agricultural uses, and this modification may include desnagging the stream. The abundance of in-stream woody debris (snags) has been shown to be linked to the community composition of stream biota (Campbell and Doeg 1989; Munks 1996). Horwitz (1990) suggested that desnagging of rivers was a direct threatening process to the lobsters and should be banned throughout their distribution. 

Stream reach BU2 (Black River upper reach 2)

Stream reach BU2 was located downstream of BU1 (figure 1.1a), and was located inside private forest that was being cleared on either side of the river for dairy farming. The riparian vegetation in the seven baitline sites and seven assigned sites was classed as ‘excellent’, and was dominated by rainforest species with a eucalypt overstorey. 

Forty-five baitlines and one trap were found, indicating that this reach was heavily fished. Figure 2.5 shows the BU2 reach and the location of baitlines found. Recent land clearing has improved access to the river and numerous tracks led down to this heavily fished reach. 

Figure 2.4:
The surveyed reach, BU1, on the Black River, showing start and finish points of the survey and the location of access roads and baitlines.tc "Figure 2.4:
The surveyed reach, BU1, on the Black River, showing start and finish points of the survey and the location of access roads and baitlines." \l 5
Figure 2.5:
The surveyed reach, BU2, on the Black River, showing start and finish points of the survey and the location of access roads and baitlines.tc "Figure 2.5:
The surveyed reach, BU2, on the Black River, showing start and finish points of the survey and the location of access roads and baitlines." \l 5
Stream reach BL (Black River lower reach)

Stream reach BL was the farthest downstream reach surveyed on the Black River (figure 1.1a). This reach was located within a State forest. A large riparian buffer had been left between forestry operations and the river bank. The riparian vegetation in the five baitline sites and seven assigned sites was classed as ‘excellent’. The vegetation was dry eucalypt forest on one bank and wet eucalypt forest on the other. Both graded to wet eucalypt forest and finally to dominance by rainforest species near the end point of the reach. 

Fourteen baitlines were found. Figure 2.6 shows the BL reach and the location of baitlines found. This figure indicates a close link between access and fishing. 

Stream reach DU (Duck River upper reach)

No baitlines were found along this reach of the Duck River. Six assigned sites were sampled, and the riparian vegetation was classed as ‘excellent’ in one of these and ‘very poor’ in all others. Figure 2.7 shows the DU reach. Access was available by walking across paddocks from roads or along paths beside the cleared river bank.

The reach, which flowed entirely through private lands, was originally surrounded by swamp. However, this has been cleared and drained (see figure 2.7). Riparian Melaleuca sp. are still in evidence with a line one tree thick on some parts of the bank. 

The stream bank was heavily eroded in many places along the surveyed reach and the river contained decaying carcasses of sheep and cattle. Plate 2.2 shows the condition at a section of the reach.

One part of DU has remained naturally forested (figure 2.7). The vegetation of this forest was wet eucalypt, not paperbark scrub like the surrounding remnant vegetation, and appeared to be on different soils. The riverbank within this section was fenced, preventing access by stock. It contained naturally undercut river banks and excellent riparian vegetation. 

Figure 2.6:
The surveyed reach, BL, on the Black River, showing start and finish points of the survey and the location of access roads and baitlines.tc "Figure 2.6:
The surveyed reach, BL, on the Black River, showing start and finish points of the survey and the location of access roads and baitlines." \l 5
Figure 2.7:
The surveyed reach, DU, on the Duck River, showing start and finish points of the survey and the location of access roads. 

No baitlines were found in this reach.tc "Figure 2.7:
The surveyed reach, DU, on the Duck River, showing start and finish points of the survey and the location of access roads. No baitlines were found in this reach." \l 5
Stream reach DL (Duck River lower reach)

The lower reach of the Duck River, while having an open riparian vegetation canopy in the initial part of the reach, became choked with willows further downstream. In some cases the willows had been removed from the river bank but had not been replaced by any other vegetation. At several sites open drains were observed to be discharging effluent from farm buildings into the river.

Eight assigned sites were sampled, and the riparian vegetation was classed as ‘poor’ in one of these and ‘very poor’ in all others.

Plate 2.3 shows the effects on the river bank of stock access, which was widespread throughout this reach. Little remnant vegetation remained at this site and where it was present it often lacked either an overstorey or an understorey. 

Figure 2.8 illustrates the DL reach. No baitlines were found, and access was available by walking across paddocks from roads or along paths beside the cleared river bank.

Stream reach Cam (Cam River)

Although this reach was open to fishing no baitlines were found along its length. This was initially surprising as the site appeared to contain good lobster habitat, and an A. gouldi burrow was observed. Nine assigned sites were sampled, and the riparian vegetation was classed as ‘excellent’ in eight of these and ‘good’ in the other. Figure 2.9 shows the Cam reach surveyed. 

Land use consisted of small, mostly residential, properties and hobby farms on the western bank and a large private tree farm on the eastern bank. Access through the private properties was restricted by sign-posted warnings. Also the river bank is steep and crumbly in many places, making access treacherous. It appears that fishing pressure was limited by these conditions. 

Plate 2.2:
(above) The Duck River (stream reach DU) showing eroded stream bank, no riparian vegetation and a rotting sheep carcass.tc "Plate 2.2:
(above) The Duck River (stream reach DU) showing eroded stream bank, no riparian vegetation and a rotting sheep carcass." \l 6
Plate 2.3:
(left) The Duck River (stream reach DL) showing damage caused by stock to the stream bank. tc "Plate 2.3:
(left) The Duck River (stream reach DL) showing damage caused by stock to the stream bank. " \l 6
Figure 2.8:
The surveyed reach, DL, on the Duck River, showing start and finish points of the survey and the location of access roads. 

No baitlines were found in this reach.tc "Figure 2.8:
The surveyed reach, DL, on the Duck River, showing start and finish points of the survey and the location of access roads. No baitlines were found in this reach." \l 5
Figure 2.9:
The surveyed reach, Cam, on the Cam River, showing start and finish points of the survey and the location of access roads.

 No baitlines were found in this reach.tc "Figure 2.9:
The surveyed reach, Cam, on the Cam River, showing start and finish points of the survey and the location of access roads. No baitlines were found in this reach." \l 5
2.2.3
Water quality
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At each stream reach a range of water quality parameters were measured. Table 2.2 shows water quality parameters from the various reaches surveyed during the study. All readings were taken in the middle of the day, between 10 am and 1 pm. 

Table 2.2:
Water quality parameters for surveyed reaches.
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	Reach
	Date
	Water temp. (°C)
	Dissolved oxygen (mg L-1)
	Turbidity (NTU)
	Secchi depth (cm)
	pH
	Conductivity (µs cm-1)

	FU
	8/10/96
	8.8
	11.5
	2.9
	n/a
	7.12
	58.9

	FL1
	8/11/96
	12.8
	12.0
	4.4
	100
	7.2
	n/a

	FL2
	8/11/96
	13.6
	9.6
	7.6
	60
	6.9
	n/a

	DU
	6/11/96
	12.8
	8.5
	10.1
	55
	n/a
	n/a

	DL
	6/11/96
	12.3
	2.9
	20.9
	40
	7.55
	n/a

	BU1
	7/11/96
	12.6
	10.4
	4.2
	90
	n/a
	n/a

	BL
	23/10/96
	12.0
	11.2
	6.8
	n/a
	6.64
	n/a

	Cam
	10/10/96
	11
	11.3
	3.2
	n/a
	7.8
	90.9


n/a = not available
Most sites recorded good water quality. The coolest and least turbid water sample was obtained from study site FU which was the least modified habitat with a relatively intact forested catchment. 

The lower Duck River reach, DL, recorded the most turbid water and was seriously deficient in dissolved oxygen (Table 2.2). ANZECC water quality guidelines indicate that 6 mg L-1 is the minimum dissolved oxygen level required for the protection of aquatic ecosystems (ANZECC 1992). The poor water quality appeared to be caused by the effects of agricultural practices, including stock access, effluent runoff, and the presence of dead animals in the river. The low dissolved oxygen would render this reach inhospitable to fish and crayfish.

2.2.4
Habitat characteristics

tc "2.2.4
Habitat characteristics" \l 3
Habitat data from all reaches were combined to produce two groups; assigned-site and baitline-related samples. The assigned-site samples (taken every hour or half hour, see Section 2.1) were essentially independent of the baitline-related samples, and provided an indication of the range of habitat characteristics available within each reach. 

No baitlines were found at sites with ‘poor’ or ‘very poor’ riparian vegetation and over 75% of baitlines were found at sites with ‘excellent’ riparian vegetation (figure 2.10). No baitlines were found in sites without snags and over 85% of baitlines were associated with the highest class of snag abundance (figure 2.12). No baitlines were found in eroded sites (figure 2.13). No baitlines were found where there was evidence of stock access, and over 80% of baitlines were found in association with undercut banks. 

These findings indicate that implied fishing pressure, as indicated by the presence of baitlines, is applied in specific habitats. Baitlines were not found where there was evidence of significant habitat disturbance.

Figures 2.10 to 2.13tc "Figures 2.10 to 2.13" \l 5 show the overall grouping of riparian vegetation class, riparian width, abundance of snags, and erosion class. A total of 76 assigned-site samples and 40 baitline-related samples were taken.
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Figure 2.10
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Figure 2.11
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Figure 2.12
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Figure 2.13

Plate 2.4
Co-author, Mr T. Lynch displaying baitlines found at a site on the Flowerdale River. 

This site contained pools, undercut banks, abundant snags, excellent riparian vegetation and a closed canopy.tc "Plate 2.4
Co-author, Mr T. Lynch displaying baitlines found at a site on the Flowerdale River. This site contained pools, undercut banks, abundant snags, excellent riparian vegetation and a closed canopy." \l 6
Plate 2.5:
Mr R. Sherrington deploying a ring net trap at a site with excellent habitat characteristics. 

This site produced a number of large lobsters.tc "Plate 2.5:
Mr R. Sherrington deploying a ring net trap at a site with excellent habitat characteristics. This site produced a number of large lobsters." \l 6
2.3
Discussion

tc "2.3
Discussion" \l 2
Of four rivers surveyed, only two produced baitlines in the reaches examined. There are a number of potential explanations for this. Fishers in the Duck and Cam Rivers may not leave baitlines behind. There may be the perception that there are no lobsters in those rivers, or there may indeed be no lobsters in those rivers. 

The reach of the Cam River surveyed had relatively difficult access and this was further restricted by the adjacent land owners. Electrofishing of this reach by the IFC for non-related fish surveys produced no lobsters (J. Diggle pers. comm.). It is likely that this reach, in part due to its proximity to an urban population centre and despite its apparently good lobster habitat, has a very low lobster population which does not attract fishers.

The habitat data suggest that the Duck River is not fished because riparian and in-stream conditions are significantly disturbed. It is probable that there is very little aquatic life in the lower reach of the Duck surveyed, given the water quality conditions recorded. This is one of the areas where, as Horwitz (1990) suggested, either a local extinction or a great reduction in lobster numbers has occurred. 

Of the two streams that produced baitlines, the Flowerdale River is closed to lobster fishing under IFC regulations. The Black River was open to lobster fishing. There was no apparent difference in implied fishing pressure between the two rivers, with the Flowerdale producing 61 baitlines and two traps while the Black produced 88 baitlines and one trap. All surveyed sites that recorded high quality habitat with no significant habitat disturbance produced baitlines regardless of whether the stream  was open or closed to lobster fishing. 

Judging by the placement of baitlines, it appears that lobster fishers choose sites to be fished carefully, and part of that choice includes the habitat characteristics of the site. The survey showed that, even if some good habitat characteristics were present, baitlines were not found if unsuitable characteristics, such as poor riparian conditions, bank erosion or stock access, were also present. Most baitlines were found at sites with extensive, high quality riparian vegetation, and containing pools with abundant snags and naturally undercut banks. 

It should be noted that only implied fishing pressure indicated by abandoned baitlines, was measured. If illegal fishing is occurring, then it is possible that the more effective ring and cage traps are being employed. These would generally be removed after fishing. Also, some lobster fishers may remove baitlines to avoid advertising a favourite spot (P. Hamr, pers. comm.).

Access appeared to play an important part in fishing intensity. Implied fishing pressure was found to be greatest near points of access. The number of baitlines decreased with distance from these points. 
3.0
Longitudinal population surveys

tc "3.0
Longitudinal population surveys" \l 1
Previous studies, and the fishing pressure study reported above, have listed habitat characteristics associated with A. gouldi populations or the location of baitlines. There is little information available on the distribution of lobsters along a stream, or the utilisation of smaller streams. 

The longitudinal population surveys were designed to sample the A. gouldi populations down the length of two tributary systems, from headwater streams to their confluence with major rivers. One objective was to establish the utilisation patterns, by A. gouldi,  of the various sizes of stream. Another was to examine the physical habitat characteristics and water quality conditions at the location of sampled populations.

3.1
Methods

tc "3.1
Methods" \l 2
The longitudinal population surveys were conducted between November 1996 and January 1997.

3.1.1
Survey locations

tc "3.1.1
Survey locations" \l 3
Two streams were selected for survey in this study. The location of the first, referred to here as the Nursery, will not be identified in this report to help protect a small population of lobsters in a remnant patch of adequate habitat. The second was the Sumac Rivulet, a tributary of the Rapid River and part of the Arthur River catchment in the north-west of Tasmania.

The Nursery stream flows through private land and State forest. The private land has mostly been cleared for agricultural purposes. From personal communications with IFC inspectors it appears that, following an historical crash in lobster numbers, fishing pressure has declined in this catchment over the last 10-15 years. During the survey, implied fishing pressure was low, with only three baitlines observed. 

The Sumac Rivulet flows through State forest. The reach surveyed was adjacent to forest which had been clear felled about 10 years previously and was in the early stages of regeneration. Roading was extensive, with an all-weather road traversing the region and signposted spur roads. No recent baitlines were found in the Sumac Rivulet, and logging tracks which once provided access to the stream had become overgrown.

3.1.2
Fishing techniques 

tc "3.1.2
Fishing techniques " \l 3
The A. gouldi population at each location was sampled using a variety of techniques including opera-house traps, black traps, baited ring nets, and visual searching. Opera-house and black traps formed the back-bone of the sampling methodology as they could be left to fish over night. Both the largest (136 mm CPL) and the smallest (39 mm CPL) animals were captured in the opera-house traps. This suggests that these traps provide an effective method for sampling a wide component of the population at a sample site.

Both the black traps and the opera-house traps were always baited with decomposing meat, set near dusk and left overnight. Ringnetting was conducted at a variety of times and involved the placement of ringnets, baited with decomposing meat, into pools. Visual searches for lobsters was an incidental action that was undertaken while placing and retrieving traps and was thus not included in the fishing effort analysis but does contribute to the overall catch.

As the number and time of placement of traps and ring nets was variable, fishing effort was determined by multiplying the number of traps set by the time for which the traps were set, or the number or ring nets by the time for which they were used.

3.1.3
Habitat characteristics

tc "3.1.3
Habitat characteristics" \l 3
At each site, physical and environmental conditions were recorded. These included those used in the study of implied fishing pressure (see section 2.1) and a further habitat characteristic, pool size class. This parameter had three categories: large pools, greater than five metres at their widest diameter; medium pools, between five and two metres at their widest diameter; and small pools, less than two metres at their widest diameter. 

Small pools were often located within habitats that could be described as riffle or boulder zones. On three occasions animals were observed and captured moving through riffle sections, these animals are included in the small pool category.

3.1.4
Stream order, access and forest cover

tc "3.1.4
Stream order, access and forest cover" \l 3
Stream order was determined using the method of Strahler (1952) described in Gordon et al. (1992), using a combination of 1:100,000 and 1:25,000 topographic maps. Streams were ordered depending on their position in the catchment, based on their appearance on 1:100,000 maps. Headwater streams (those with no marked tributaries) were classed as first order streams. Second order streams were formed by the junction of any two first order streams. Similarly, third order streams were formed by the junction of any two second order streams, and so on. 

For the purpose of these surveys, the stream detail on 1:100,000 maps was too coarse and 1:25,000 maps were used. These showed streams which were too small to be displayed on the larger scale maps. Such streams were classified as zero order. Figures 3.1 and 3.2 show the stream orders applied to each survey location.

Forest cover was determined from recent 1:25,000 topographic maps and also from observations taken at the site. Access was also determined from 1:25,000 topographic maps and from survey notes of tracks and roads not included on these maps. Figure 3.3 shows the sampling sites, roads, and forest cover for the Sumac Rivulet location.

Figure 3.1:
Stream orders applied to the Sumac Rivulet survey location.tc "Figure 3.1:
Stream orders applied to the Sumac Rivulet survey location." \l 5
Figure 3.2:
Stream orders applied to the Nursery survey location.tc "Figure 3.2:
Stream orders applied to the Nursery survey location." \l 5
Figure 3.3:
The sampling sites, roads, and forest cover for the Sumac Rivulet survey location.tc "Figure 3.3:
The sampling sites, roads, and forest cover for the Sumac Rivulet survey location." \l 5
3.2
Resultstc "3.2
Results" \l 2
3.2.1
Lobsters captured

tc "3.2.1
Lobsters captured" \l 3
During the longitudinal population surveys, 50 lobsters were caught ranging in size from 39 mm CPL to 136 mm CPL. Twelve were caught in the Sumac location and 38 in the Nursery location. Figures 3.5 and 3.6 show the location, sex, and number of lobsters caught at the Sumac and Nursery locations, respectively.

The lobsters could be caught throughout the day and night. It appeared that if animals were present they quickly came to baits, with groups of lobsters being caught in the one ring net or trap on several occasions. Animals appeared to feed peacefully in groups of different size classes at baits but would drag baits under cover if alone. Six lobsters were captured by visual observation in the Nursery location and none in the Sumac. All observations of moving animals were made during the day. 

None of the lobsters caught was of legal size (> 130 mm CPL), with the three animals larger than this being female. The size frequency distributions of the lobsters captured at the Sumac and Nursery locations are given in figure 3.4a and b, respectively. 
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Figure 3.4:
Number of lobsters captured divided into 20 mm size classes at (a) the Sumac Rivulet and (b) the Nursery survey locations.tc "Figure 3.4:
Number of lobsters captured divided into 20 mm size classes at (a) the Sumac Rivulet and (b) the Nursery survey locations." \l 5
While the population sample size was not large for either location, the size frequency histograms both show modal values of 50-70 mm. Sizes smaller than 50 mm are probably under-represented because of the capture methods used, but the absence of larger sized animals may be attributed to the effects of fishing. The Nursery location’s histogram (figure 3.4b) illustrates clearly the absence of males from the larger size classes.

Figure 3.5:
The location, number and sex of lobsters caught in the Sumac Rivulet survey location.tc "Figure 3.5:
The location, number and sex of lobsters caught in the Sumac Rivulet survey location." \l 5
Figure 3.6:
The location, number and sex of lobsters caught in the Nursery survey location.tc "Figure 3.6:
The location, number and sex of lobsters caught in the Nursery survey location." \l 5
The largest male captured was 109 mm CPL, and the largest female was 136 mm CPL. Seven males larger than 76 mm CPL, one in the Sumac and six in the Nursery location, were captured. Hamr (1990a) found that males became reproductively active at sizes above 76 mm CPL. 

Three females larger than 119 mm CPL, the size at which females achieve sexual maturity (Hamr 1990a), were captured, and one of these was in berry. They were all captured at the Nursery location. One other large animal, a 111 mm CPL female from the Sumac location, also appeared to be in a reproductive state with heavy setation around the gonopore, glair glands and a clean exoskeleton, but was without berry.

3.2.2 
Stream order

tc "3.2.2 
Stream order" \l 3
Sampling was carried out at sites in five stream orders (0-4, figures 3.1 & 3.2), and lobsters were captured at sites in each of these orders. 

In the Sumac Rivulet location no lobsters were caught in sites with stream orders zero and one. The greatest number of lobsters were caught in third order sites (figure 3.5). At the Nursery location, lobsters were caught in sites with stream orders zero, one, three and four. Only one second order site was sampled and it had very poor in-stream and riparian habitat. The greatest number of lobsters were caught in third order sites (figure 3.6). 

There was a tendency, at both locations, for the larger lobsters to be caught in the higher order streams. However, small sample sizes and the uneven distribution of sampling sites among stream orders limits the examination of this possible trend.

3.2.3 
Habitat characteristics

tc "3.2.3 
Habitat characteristics" \l 3
Sumac Rivulet survey location

Figure 3.3 shows the sites sampled at the Sumac Rivulet survey location. Most sites recorded ‘excellent’ riparian vegetation and width. Canopy cover was closed in sites associated with the lower stream orders and open in sites associated with the fourth order stream. Snags were abundant and most sites had naturally undercut banks. There was no stock access and only two sites recorded erosion.

The Nursery survey location

Most sites in this location recorded ‘excellent’ riparian vegetation and width, although three were recorded as ‘very poor’. Canopy cover was closed in sites associated with the lower stream orders and open in sites associated with the fourth order stream. Snags were abundant and most sites had naturally undercut banks, again with the exception of the ‘very poor’ sites, which also recorded stock access and erosion.

Plate 3.1 shows the smallest lobster captured and the habitat of the zero order stream in which it was captured. The stream was totally overgrown with a dense, closed canopy composed of rainforest vegetation and fallen timber. The stream often disappeared under vegetation making movement difficult. The stream eventually reached a small escarpment at the bottom of which was a small pool, fed by a water fall and also seepage from the rock face. The pool at the waterfall, was between 50 and 100 metres up the stream and was the only pool deep enough to cover the opera-house trap.

Plate 3.2 shows the largest lobster captured, on the bank of a fourth order stream. This site had excellent habitat characteristics, which included: a large deep pool, undercut banks, abundant snags, excellent riparian vegetation, a dense stream-side canopy and was located within undisturbed forest on private land. Plate 3.3 illustrates the habitat of a third order stream.

Plate 3.1:
(left) The smallest lobster captured (39 mm CPL) and the habitat of the zero order stream. tc "Plate 3.1:
(left) The smallest lobster captured (39 mm CPL) and the habitat of the zero order stream. " \l 6
Plate 3.2:
The largest lobster captured (136 mm CPL). tc "Plate 3.2:
The largest lobster captured (136 mm CPL). " \l 6
Plate 3.3:
A third order stream showing a variety of habitats.tc "Plate 3.3:
A third order stream showing a variety of habitats." \l 6
3.2.4 
Water quality

tc "3.2.4 
Water quality" \l 3
The water quality sampling sites at the Sumac Rivulet location and the Nursery location are shown in figures 3.7 and 3.8, respectively. The values recorded for the various water quality parameters are given in table 3.1 for the Sumac Rivulet location and table 3.2 for Nursery location.

Table 3.1
Water quality readings from the Sumac Rivulet survey location.

tc "Table 3.1
Water quality readings from the Sumac Rivulet survey location." \l 4
	Site
	Date
	Time
	Stream order
	Water temp. (°C)
	Dissolved oxygen (mg L-1)
	Conductivity (µS cm-1)

	A
	20/7/97
	2:30 pm
	3
	12.7
	10.5
	120

	B1
	30/1/97
	12:30 pm
	3
	12.7
	10.1
	123

	B2
	5/2/97
	11:22 am
	3
	13.3
	8.5
	183

	C
	5/2/97
	11:20 am
	2
	12.8
	8
	151

	D1
	3/2/97
	6:20 pm
	0
	12.0
	9.4
	140

	D2
	5/2/97
	10:01 am
	0
	11.2
	9.7
	142

	E1
	3/2/97
	6:30 pm
	2
	14.6
	8.7
	138

	E2
	5/2/97
	10:00 am
	2
	12.7
	8.9
	134

	F1
	30/1/97
	11:30 am
	2
	13.0
	9.9
	159

	F2
	5/2/97
	11:23 am
	2
	13.2
	8.5
	186

	G
	30/1/97
	12:00 pm
	0
	12.8
	10.3
	116

	H
	29/1/97
	10:23 am
	4
	13.0
	10.4
	65

	I
	3/2/97
	10:30 am
	1
	14.2
	10
	173


Table 3.2
Water quality readings from the Nursery survey location.

tc "Table 3.2
Water quality readings from the Nursery survey location." \l 4
	Site
	Date
	Time
	Stream order
	Water temp. (°C)
	Dissolved oxygen (mg L-1)
	Conductivity (µS cm-1)

	A1
	18/12/96
	10:40 am
	3
	12.4
	9.3
	n/a

	A2
	18/12/96
	11:12 am
	3
	13.5
	9.1
	n/a

	B
	17/12/96
	5:55 pm
	3
	17.9
	8.3
	n/a

	C1
	19/12/96
	5:39 pm
	3
	14.0
	8.1
	118

	C2
	6/2/97
	1:57 pm
	3
	14.3
	8.2
	154

	D
	6/2/97
	1:57 pm
	3
	15.3
	8.1
	156

	E1
	19/12/96
	7:41 pm
	3
	12.3
	10.4
	n/a

	E2
	20/12/96
	11:20 am
	3
	11
	11
	n/a

	F1
	19/12/96
	7:40 pm
	0
	9.2
	11.4
	n/a

	F2
	20/12/96
	11:20 am
	0
	8.5
	12
	n/a

	G1
	19/12/96
	5:40 pm
	4
	11.7
	9.7
	n/a

	G2
	6/2/97
	6:25 pm
	4
	15.6
	9.9
	n/a

	H
	6/2/97
	6:30 pm
	4
	15.2
	9.9
	177

	I
	6/2/97
	6:31 pm
	1
	13.1
	9.0
	185

	J
	6/2/97
	7:14 pm
	1
	13.7
	11.6
	179

	K
	6/2/97
	7:15 pm
	0
	11.9
	9.9
	209

	L
	6/2/97
	7:17 pm
	0
	11.9
	9.6
	195

	M
	6/2/97
	7:18 pm
	1
	13.9
	11.8
	176

	N
	13/12/96
	11:00 am
	1
	15.6
	7.5
	n/a


Figure 3.7:
Water quality sampling sites, with site codes as per table 3.1, for the Sumac Rivulet survey location.tc "Figure 3.7:
Water quality sampling sites, with site codes as per table 3.1, for the Sumac Rivulet survey location." \l 5
Figure 3.8:
Water quality sampling sites, with site codes as per table 3.2, for the Nursery survey location.tc "Figure 3.8:
Water quality sampling sites, with site codes as per table 3.2, for the Nursery survey location." \l 5
3.3
Discussion

tc "3.3
Discussion" \l 2
Lobsters were captured in all stream orders, with larger animals being caught in higher order streams. The smallest animals were caught in zero order streams. This pattern may not be due directly to stream order but rather to the relative abundance of particular habitats in different sized streams. For example, the third order streams surveyed in both locations contained small pools and riffles as well as medium sized and occasional large pools. However, in higher order streams this range of habitats may not occur and migrations from large streams into small streams may be necessary for sections of the population at particular stages in their life history. 

While the species, as a whole, may not be endangered, specific populations probably are. The size of habitat available in each catchment most probably determines its vulnerability to the effects of fishing. Small populations located in minimally sized reserves have been shown to be especially vulnerable to fishing pressure (Horwitz & Hamr 1988). 

3.3.1
Habitat

tc "3.3.1
Habitat" \l 3
In this study, lobsters were found in sites surrounded by dense native forest. The only time lobsters were observed outside forest areas was at sites immediately adjacent to forests. 

Sumac Rivulet survey location

Extensive fishing showed that the lobster populations of the Sumac were small and patchily distributed. Seven of the 13 lobsters caught were located in one pool (figure 3.5). The size frequency distribution for this location (figure 3.4a) indicated a disturbed population, with no adult-sized males and only one adult-sized female caught. This pattern is indicative of the effects of fishing pressure. 

The presence of only three baitlines, each old and frayed, indicated that the fishing pressure was not recent. Given this information and the overgrown nature of most of the access tracks to the stream, it is likely that the fishing activity at this location was associated with the forestry operations of the 1970's and 1980's. 

The absence of any studies of the lobster population which existed before forestry operations were begun limits the conclusions which can be inferred from the present data. This deficiency of baseline information demonstrates the need for industry-based studies into the effects of forestry operations and further justifies a precautionary approach to such operations until they are shown to have no impact on A. gouldi.

While the retained riparian vegetation was quite extensive around the Sumac Rivulet itself, many of the small streams that flow into the rivulet were observed to have been cleared and burnt to the stream edge. 

The river downstream of the Sumac, the Rapid, was extensively sampled but returned only one individual (figure 3.5). Access along the Rapid was extensive with a well maintained track. Anecdotal evidence indicated that this part of the river had been extensively fished for lobsters in the past.

As lobsters are mobile creatures they could recruit from downstream or from other tributaries. If the assumption that the area has not been heavily fished for some years is correct, the small population size suggests that recruitment has been limited and slow. Apart from one relatively large female captured in the Rapid River, the sampled females from the Sumac population may take a further 5 - 7 years to reach sexual maturity and begin contributing recruits directly into the population.

The Sumac Rivulet location would make an ideal long-term study site to examine the recovery process for this population.

The Nursery survey location

The small piece of catchment surveyed at this location was mostly forested and contained a variety of stream orders. Most of the streams within the relatively undisturbed forest recorded good habitat characteristics. Zero order streams were represented, although some had stopped flowing, probably due to damming of the stream outside the forest.

Immediately upstream from the forest, lobsters were captured in a site surrounded by cleared agricultural land. It appears that undisturbed stream habitat within patches of dense forest could provide individuals for recruitment into fragmented habitat patches separated by cleared land. 

While a viable population was found in this survey location, it appears to be the only area of intact forest in this small catchment. As only one berried female was caught after extensive sampling, and eight of the twelve lobsters larger than 100 mm CPL were caught in one pool, and no large males were caught, the location is very susceptible to the impacts of fishing and further habitat disturbance.

The Nursery location may be a good example of habitat that is critical to the survival of A. gouldi in similar catchments. 

3.3.2
Stream order, stream class and riparian buffers

tc "3.3.2
Stream order, stream class and riparian buffers" \l 3
Because of their different origins and uses, a direct translation from stream order (section 3.1.4) into the Forest Practices Code’s stream class system is not possible. An approximate translation of the smaller streams would place zero order streams equivalent to class 4 and occasionally class 3 streams. Some first order streams may also qualify as class 3 streams.

The forestry system of stream class is used to determine the size of riparian buffers recommended in the Forest Practices Code (Forestry Commission 1993). Wet forest has a high density of class 4 (ie zero order) streams. The diagram of stream order for the Sumac Rivulet (figure 3.1), in particular, illustrates the abundance of zero order streams in a wet forest environment.  

In this study only small streams (zero and first order) that had retained a dense forest canopy produced small lobsters. It is likely that high quality riparian vegetation is an important aspect of habitat for the small size classes of the species. If life-history related habitat partitioning is a strategy of lobsters, then disturbance of the riparian vegetation surrounding small streams may have significant consequences to growth, predator avoidance, migration and recruitment. Consequently, all water courses, regardless of order or class, may be of importance to the species and should receive the same degree of protection from disturbance. 

To protect all life-history stages of the lobster, riparian buffers should be established so that no detrimental impact to the species is measurable in either the short or long term. The size of riparian buffers needed to protect the biota from anthropogenic effects have been suggested as 30 metres (Davies & Nelson 1994), 50 metres (Barton & Davies 1993) or one potential tree height (FEMAT 1993). 

3.3.3
Water temperature in zero order streams

tc "3.3.3
Water temperature in zero order streams" \l 3
An interesting pattern in the water quality data was the generally lower water temperatures and higher dissolved oxygen readings found in zero order streams compared to the streams into which they flowed. While these differences were not great and the dataset too small to eliminate other contributing factors, such as time of day, they suggest that well-vegetated zero order streams produce a cooling and oxygenating influence on the whole stream system.

In contrast, increased stream temperatures and other significant alterations to the thermal regime of streams flowing through recently logged or cleared catchments have been demonstrated in numerous studies (Morris & Corkum 1996; Rowe & Taylor 1994; Hartman & Scrivener 1990; Campbell & Doeg 1989; Noel et al. 1986).

In discussions on the setting of riparian boundaries in Tasmanian forests the main considerations appear to be to protect the water quality, with the emphasis on minimising sediment input (Taylor 1991; Forestry Commission 1993). Temperature considerations may also be important, as the lobsters are sensitive to significant increases in water temperature (Forteath 1987). 

4.0
Reservation assessment

tc "4.0
Reservation assessment" \l 1
For such a widely distributed species, A. gouldi occurs in surprisingly few reserves. Figure 1.2 shows the distribution of A. gouldi in relation to National Parks and other forms of reserve. 

The closure to lobster fishing of a number of rivers under Inland Fisheries Commission regulations is currently the only type of reserved-area protection which specifically deals with A. gouldi. 

The study of recreational fishing pressure (see Section 2) indicated that the closure of at least one of these rivers, the Flowerdale, has proven ineffective at preventing fishing for the lobster. The recreational fishing study (see Section 3) showed that one reach of another closed river, the Duck, had such poor water quality that it was unlikely to support a viable lobster population. A pesticide spill in the Great Forester River eliminated the lobster population from affected reaches, and recent surveys have not shown any evidence of recolonisation by A. gouldi (H. Maxwell, J. Diggle pers. comm.). Thus, parts of three of the six catchments closed in an effort to protect A. gouldi, have been shown to be ineffective or to no longer support the species. The condition of lobster populations in the remaining closed catchments is unknown.

4.1
Conservation status
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The IFC first acknowledged that the viability of the lobster fishery may be under threat, both from habitat modification; specifically from the development of exotic pine plantations and the desnagging of rivers; and from fishing pressure as early as 1967 (Lynch 1967, 1969). It was these concerns that led to the gazetting of the first ‘reserve’, in 1968, prohibiting lobster fishing at Caroline Creek (Lynch 1969; D.D. Lynch pers. comm.).

The species was described as ‘Vulnerable’ by Wells et al. (1983) and has also been described as ‘Indeterminately Threatened’ (Horwitz 1990, 1991), ‘Threatened’ (Horwitz 1990, 1994, 1995), ‘on the path to extinction’ (Hamr 1990b) and ‘particularly vulnerable to environmental disturbance and over-exploitation’ (Hamr 1991). 

Astacopsis gouldi meets the IUCN criteria for a ‘Vulnerable’ classification (IUCN 1994):

•
Under IUCN criterion A.1., its population is estimated to have been reduced by more than 20% over the last three generations (approximately 42 years), due to the level of exploitation and a decline in its area of occupancy, extent of occurrence, and quality of habitat.

•
Under IUCN criterion B., its extent of occurrence is estimated to be less than 20,000 km2, and there is a continuing decline: 


-in the area, extent and quality of habitat; 


-in the number of sub-populations; and 


-in the number of mature individuals.

Whole population estimates of the number of mature individuals are not available but, if the results of the studies undertaken for this report are indicative of other sub-populations, then the species would also meet IUCN criterion C, having a population estimated to number less than 10,000 individuals and an estimated continuing decline of at least 10% within 3 generations.

Astacopsis gouldi has been listed as ‘Vulnerable’ under schedule s18 (1) of the Commonwealth Endangered Species Protection Act 1992, (ANCA 1996). The species is listed as ‘Vulnerable’ under Tasmania’s Threatened Species Protection Act 1995, and is also listed as 'vulnerable' in Forestry Tasmania's "Threatened Fauna Manual For Production Forests" (Jackson & Taylor 1994). 

4.2
Threatening processes
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A number of threatening processes have been identified by various researchers and managers. Lynch (1967) raised concerns about the viability of the lobster fishery, in relation to changing land use, desnagging of rivers and overfishing. Hamr (1990b, pers. comm.) was predominantly concerned with fishing pressure. Horwitz (1990) raised concerns regarding land clearing. Davies et al. (1994) addressed the effects of pesticides and Growns (1993) raised concerns about forestry operations. 

In ecological terms, the threatening processes can be summarised as increased predation (fishing) and habitat disturbance (chemical and thermal pollution; physical disturbance of in-stream and riparian habitats, both direct and indirect). These elements will often act in concert to amplify impacts. For example, as the various processes of habitat disturbance continue, the amount of undegraded habitat decreases, subsequently concentrating lobster-fishing effort into increasingly fragmented patches of relatively undegraded habitat.  

The effects of fishing have been discussed in previous sections, as have a number of major processes contributing to habitat disturbance. Other potential threats to the species include: 

•
pollution of streams from chemical spray-drift from plantations, agricultural crops, urban runoff or industrial accidents; 

•
fragmentation of habitat suitable for viable lobster populations;

•
damming of streams leading to reductions in stream flow, barriers to movement and subsequent reductions in available habitat; 

•
desnagging of rivers, which removes a trophic and structural resource for the species; 

•
‘hot burning’ of clear-felled coupes, which can destroy, or greatly diminish the effectiveness of, the riparian buffer zones around class 4 streams which are left as a requirement of the Forest Practices Code; 

•
selective logging inside riparian buffer zones, which removes potential snags; 

•
stock access to the riverbank, leading to destruction of undercut banks, erosion, and a decrease in water quality; and 

•
the clearing of remnant riparian vegetation.

Some of these potential threatening processes are discussed in more detail below.

4.2.1
Hot burns
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Hot burning is a technique used to regenerate eucalypt species in preference to rainforest species after clear-felling (Forestry Commission 1993). If these intense burns encounter the riparian vegetation left around small (class 4) streams, much of the riparian vegetation may be destroyed by the fire. Large burning logs may also be introduced into the stream. Plates 4.1. and 4.2. show how a regeneration burn can extend into the riparian zone around a class 4 stream. It should be noted that the area illustrated in plates 4.1 and 4.2 has been treated in accordance with the provisions of the Forest Practices Code in relation to riparian buffers.

No scientific studies have been conducted into the effects of hot burns on A. gouldi or its habitat. 

Apart from alienating potential lobster habitat for a number of years until regeneration restores some semblance of riparian vegetation, a burn which engulfs a riparian zone may directly impact downstream lobster populations by raising the water temperature to an untenable degree. Water temperatures above 25°C rapidly kill lobsters (Forteath 1987). Sediment inflows and elevated stream temperatures are likely longer-term impacts of the removal of all riparian vegetation.

4.2.2
Habitat fragmentation

The International Union for the Conservation of Nature guidelines for evaluating the status of a species (IUCN 1994) include fragmentation of distribution, where most individuals in the population appear to be found in small and relatively isolated sub-populations, as an important consideration in determining conservation status. 

Quality lobster habitat is becoming increasingly patchy and disjunct. As a consequence, fishing effort is often being concentrated. If lobster populations are being isolated into pockets of increasingly fragmented habitat, localised extinctions may increase in frequency. In some of the central-north and north-east catchments, surveys of lobster abundance would probably reveal that these local populations may already be considered endangered or in some cases extinct (Horwitz 1994).

4.2.3
In-stream habitat disturbance

Activities such as the removal of riparian vegetation, desnagging, channelisation and river regulation, such as damming, can affect the aquatic biota by altering habitat availability (Chessman 1995). Dams alter stream flows as well as the chemical and physical characteristics of the streams and present barriers to movement.

Plate 4.1
(right) Large logs have fallen into and been burnt in this class 4 stream inside the lobster distribution near Smithton 1996.tc "Plate 4.1
(right) Large logs have fallen into and been burnt in this class 4 stream inside the lobster distribution near Smithton 1996." \l 6
Plate 4.2
(below) Riparian vegetation is destroyed by hot burns, even if buffer zones are left. tc "Plate 4.2
(below) Riparian vegetation is destroyed by hot burns, even if buffer zones are left. " \l 6
Access by stock to the river bank has a direct degrading effect on lobster habitat. Stock trampling causes the natural overhangs of the river bank to collapse. These overhangs provide burrowing and refuge sites for the lobsters (Hamr 1990a; Horwitz & Richardson 1986). Stock access also causes a decrease in water quality, due to the direct input of nutrients, the muddying of the water by hooves and the trampling of the riparian vegetation. 

4.2.4
Plantation forests and chemicals
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In common with other monocultures of exotic plants, plantation forests require the application of chemicals to control insect and weed pests. A study by Barton and Davies (1993) recommended riparian buffers of at least 50 metres to prevent runoff into streams after aerial chemical application. 

Chemical pollution of lobster streams has two significant consequences for A. gouldi. Firstly, they are particularly sensitive to a variety of commonly used agricultural sprays (Davies et al. 1994). Secondly, possibly due to their slow-growing, late-maturing life history they appear to be slow to recolonise rivers that have been subject to pesticide contamination. 

A further impact of plantation forests on lobster populations is the periodicity of disturbance. Pine plantations grow and are harvested at a faster rate than native forests (Forestry Commission 1993). A 40 year timber harvest cycle is only 2.8 lobster generations.

4.3
Habitat requirements
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4.3.1
In-stream habitat
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The habitat requirements of adult, large juveniles and small juvenile A. gouldi appear to differ. Lobsters are found in all stream orders, with adults being found in still, deep pools, sheltered beneath submerged and decaying timber and undercut banks, and also moving through shallow riffle zones (Lynch 1967; Hamr 1990a). 

Adults construct short unbranched burrows in the substratum and stream bank (Horwitz & Richardson 1986). Juveniles are found living in close proximity to each other in shallow, fast flowing water where boulders are present (Forteath 1987). Juveniles construct shallow burrows under boulders and appear to feed adjacent to their particular burrow (Forteath 1987). Sub-adults have been observed in headwater or zero order streams, in collections of small pools and in large pools if no larger animals are present. Lobsters larger than 60 mm CPL have been observed inhabiting large pools with animals up to 109 mm CPL, however evidence of fighting from leg and claw damage to the smaller animals was observed.

The largest animals described by Smith (1909a) were found in streams so small they could be easily stepped across. Growns (1993) documented viable populations of lobsters in streams with a mean width of one metre. Creeks where A. gouldi are found are heavily shaded (Smith 1909; Lynch 1967; Hamr 1990a, b; Growns 1993), with water temperatures seldom exceeding 18°C in summer in the natural environment (Forteath 1987). 

4.3.2
Riparian vegetation 
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Ideal lobster habitat can be described as comprising intact riparian zones of native vegetation inside forested catchments in combination with snags, pools and undercut banks. From an ecological perspective, both the stream and its associated riparian vegetation are increasingly being seen as one unit. Classifying flowing water habitats by associated vegetative cover is useful because factors such as downstream transport of organic carbon, sediments, nutrients, variability in water temperatures and proportions of dissolved or suspended materials are influenced by the vegetative characteristics of the watershed (Dodds 1997; Morris & Corkum 1996). 

Riparian zones in particular, have been shown to have a strong influence not only on the physical components of a stream, but also their biotic components; examples of changes in biodiversity, biotic composition and abundance in relation to riparian health, have been found in recent studies for native mussels in a North American stream (Morris & Corkum 1996), and invertebrate stream fauna in Tasmania (Davies & Nelson 1994).

Trees, logs and snags

An important function of the riparian zone for the lobsters is to provide trophic and structural requirements in the form of coarse in-stream woody debris or snags. Large logs play a major role as habitat and retention structures in streams (Campbell & Doeg 1989) and these larger snags may be especially important to lobsters. Large logs provide wood and leaf litter that make up the staple diet of the lobsters (Forteath 1987, Hamr 1990a); they provide structure for the animals to live and mate under, (Lynch 1967; Forteath 1987; Hamr 1990a, 1991); and appear to be an important habitat criterion for baitline placement by lobster fishers.

High numbers of large logs on the ground and in streams are a characteristic of old-growth forests in south-east Australia (Scotts 1991). The importance of large logs means that riparian zones within lobster habitats may need to include stands of mature trees at some distance from the river bank. Logging and land clearing have the capacity to remove large, soon to be senescent, trees from the riparian zone before they can enter the stream. If this were to happen, an important habitat resource for the lobsters would no longer be available.

The riparian zone width necessary for the import of coarse, woody debris into rivers has been outlined by FEMAT (1993) as being in excess of one site potential tree height, for North American streams.  There is no evidence to suggest that a similar riparian width, for the purpose of maintaining inputs of large woody debris, is not applicable to Australian streams. The width of buffer zones may need to be increased in relation to any increase in bank slope (Dodds 1997; Davies & Nelson 1993). 

Temperature

Studies by Chessman (1986) of stream temperature after bushfires, in analogous habitat in Gippsland Victoria (Australia) showed that highest maximum stream temperatures were recorded from relatively exposed channels whilst lowest maximum and median values were obtained where some riparian forest survived the fires. Burnt catchments also showed a marked depletion of dissolved oxygen. Increased stream temperatures and other significant alterations to the thermal regime of streams flowing through logged or cleared catchments have been shown from numerous studies (Morris & Corkum 1996; Rowe & Taylor 1994; Hartman & Scrivener 1990; Campbell & Doeg 1989; Noel et al. 1986; Ringer & Hall 1975).

Astacopsis gouldi is a cold-water species, and is highly susceptible to death from heat stress. Large individuals of breeding size begin to die if water temperatures exceed 18 - 20°C (Forteath 1987; Hamr, pers. comm.). Shading, to maintain low stream temperatures, is an important habitat consideration for the species. A canopy of riparian vegetation that includes a well developed upper section of large, mature trees and that extends from the major to the ephemeral streams, may thus be necessary for lobster habitat.

Agricultural lands

While the concept of riparian buffers has been adopted by the forest industry as part of a code of practice, no such broad scale acceptance is apparent in the farming community. A change in land use practices to preserve riparian buffers and limit stock access to streams could be the basis for a water management section in an agricultural code of practice.

4.4
Reservation recommendations
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These recommendations are based primarily on expert opinion and are supported by scientific evidence, where this is available. To achieve adequate reservation, all or most of the characteristics found in the total population must be present (Mackey et al. 1988). Thus reserves are recommended for areas inside the three broad distribution regions of the species: the North West; the Central North and the North East. 

For habitat reserves to be effective, a significant proportion of unmodified catchment, which includes a variety of stream orders needs to be reserved. This is because the species appears to use different stream habitats and a range of stream sizes in its life history. 

The following recommended areas for reservation include some headwaters which may be above the altitude limit for A. gouldi. While these habitats may not support lobster populations per se, they have the ability to affect downstream conditions and habitats if not managed sympathetically. These areas should be reserved unless it can be shown that future developments will not impact on in-stream conditions in downstream areas.

4.4.1
A catchment-oriented approach

The recommended reserve areas are catchment-based in order to provide an ecologically appropriate scale, range of stream orders, and diversity of habitats that will both support viable lobster populations and be resilient enough to cope with the range of threatening processes which may still have an impact despite the reserve status. Illegal fishing and poorly planned clearing of adjacent land are two examples of potential threatening processes. 

A catchment-based approach will provide a management unit consistent with any future whole-of-catchment management programs. 

Substantial biodiversity benefits will also arise from these reservations: the protection of riparian and in-stream habitat will benefit all aquatic organisms and many terrestrial ones. Viable populations of lobsters could be seen as bio-indicators of the effectiveness of whole-catchment management in maintaining a balance between human land use and environmental health, as the lobsters appear to be particularly vulnerable to many environmentally degrading processes. 

The extensiveness of these reserves is also an attempt to avoid the failure of a previous ‘reserve’ at Caroline Creek. Due to its small size and isolation this site simply attracted the attention of lobster fishers (Horwitz & Hamr 1988; Inland Fisheries Commission 1993). Any small area set aside for the lobsters will probably have a similar fate.

4.4.2
Forestry activities
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Where plantations are located in reserved catchments, all sizes of stream should be protected by 50 metre riparian buffers to minimise the effects of chemical applications. The buffer zones should be revegetated with native species if they have previously been cleared or planted with exotic species. 

In native production forests located within the recommended reserves the practice of large-scale hot-fire regeneration burns should be carefully planned to avoid damage to riparian vegetation around all sizes of stream, as should any other practice which may impact on lobster populations. For example, special care will be needed to minimise the effects of access construction and stream crossings. 

Runoff from roads should be intercepted and filtered before it is allowed to enter the stream system. Culverts and bridges should be designed so that they do not impede the movement of lobsters. In particular, round section pipes should be avoided unless a substrate is incorporated in the bottom of the pipe to facilitate lobster movement. There should be no insurmountable (for lobsters) drops or climbs at either end of these structures.

4.4.3
Recommended reserves
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Recommended reserves include the majority of the catchments closed to lobster fishing by Inland Fisheries Commission regulations, as well as a number of other important locations. Of the 32 northern Tasmanian catchments in which lobster populations may exist, seven whole catchments and three sub-catchments are listed for reservation. The reserved areas should include the streams and adequate riparian zones contained in all, or at least a substantial portion of, public lands in these areas.

The Hellyer River

This catchment is currently closed to lobster fishing under IFC regulations and is the most distant from human population centres of any of the proposed reserves. While habitat modification has been extensive throughout this catchment due to forestry activity, the remaining areas are considered to be very important to the recovery of the species in this region. 

It is recommended that the streams which flow through public land, and associated riparian vegetation, of the Hellyer River and its tributaries be reserved from its headwaters to its junction with the Arthur River. 

The Flowerdale River

The Flowerdale River is closed to lobster fishing under IFC regulations as part of the Inglis River system. 

The Flowerdale River was recently surveyed as part of a study of recreational fishing pressure (see section 2). While the downstream reach of the River was highly modified, much of the upper section of the Flowerdale, from a kilometre below where the road crosses the river at the Lapoinya Forest Reserve to the top of the catchment, remains relatively intact due to its steep topography. This section of the river provides excellent lobster habitat. It also contained areas that were so distant from access that they were apparently not being fished. As well as these habitat and access considerations the Flowerdale River is known throughout the local community for containing large specimens of the species. 

The steep, convoluted topography of the upstream area, combined with the high rainfall, also means that many different orders (classes) of streams are present. Unlike surrounding catchments the majority of small streams flowing into the Flowerdale River are presently unmodified.

The relatively intact state of the catchment and its location within the middle of the distribution of A. gouldi, make this section of the Flowerdale River an ideal area for reservation. This river, its tributaries and catchment, should be given high priority in any reserve system established under the RFA. 

It is recommended that the streams which flow through public land, and associated riparian vegetation, of the Flowerdale River and its tributaries be reserved from its headwaters in the Campbell Range to below the Lapoinya Forest Reserve.

The Inglis River

The Inglis River, into which the Flowerdale flows, was utilised as a study site by Hamr (1990a) and was shown to contain a viable population of the species. The river and all its associated tributaries are reserved from lobster fishing in the IFC fishing regulations. While much of its downstream reach has been heavily modified by agriculture, remnant patches of forest, which progressively increase in size, begin to appear above its confluence with the Flowerdale River. Like the Flowerdale, the Inglis River originates in the Campbell Range and includes large areas of State forest. 

It is recommended that the streams which flow through public land, and associated riparian vegetation, of the Inglis River and its tributaries should be reserved from its headwaters in the Campbell Range to its junction with the Flowerdale River. 

The Black River

The Black River was included in the survey of recreational fishing pressure (see section 2), and was used to help determine the habitat requirements of the species. The Black River contains a large patch of unmodified habitat in the downstream section of the catchment. 

The Black River showed evidence of extensive fishing pressure and also contained excellent lobster habitat. The largest shell of an individual animal recorded during the Hamr study (1990a), a male of carapace length (CPL) 207 mm, was recovered from the river, which was shown to contain a viable population of the species. 

It is recommended that the streams which flow through public land, and associated riparian vegetation, of the Black River and its tributaries should be reserved from its headwaters in the Dip Range to its outflow into Bass Strait.

The Dip River

The Dip River and its tributaries contained many reported lobster locations (figure 1.1a). The Dip River also produced the largest live animal captured during the Hamr study (1990a), a male of CPL 199.5 mm. As well as the presence of viable lobster populations in this river system, the Dip catchment includes a considerable amount of public land, increasing its potential viability as a habitat reserve. 

It is recommended that the streams which flow through public land, and associated riparian vegetation, of the Dip River and its tributaries should be reserved from its headwaters in the Dip and Campbell Ranges to its outflow into Bass Strait.

The Detention River 

Sites along the Detention River and its tributaries recorded many lobster locations (figure 1.1a). Private lands along the Detention River were used as study sites by Hamr (1990a). The Detention catchment includes a considerable amount of public land, increasing its potential viability as a habitat reserve.

It is recommended that the streams which flow through public land, and associated riparian vegetation, of the Detention River and its tributaries should be reserved from its headwaters in the Dip Range to its outflow into Bass Strait.

The Minnow River

The Mersey River and its tributaries, which include the Minnow River, are closed to lobster fishing under IFC regulations. 

Some tributaries of the Minnow have recently been utilised as study sites for investigations into the effects of forestry operations on the lobster’s population dynamics (Growns 1993). The unmodified creeks and streams that flow into this river provide good habitat for the species (Growns 1993). The population structure of a number of these streams is known and may provide a basis for future comparisons and recolonisation studies. 

For these reasons it is recommended that the streams which flow through public land, and associated riparian vegetation, of the Minnow River and its tributaries, from its headwaters to the junction with the Mersey, are recommended for reservation.

A section of the Don River and Aitken Creek

While the majority of the Don catchment has been heavily modified, a remnant patch of forest remains downstream from where the Nook Road crosses Aitken Creek. This reach provides critical habitat for the species in the Don catchment. If this area were cleared then there may be no other habitat in the catchment that the species could recruit from. 

To prevent a local extinction this site should be reserved. The reservation should include Aitken Creek from downstream of the Nook Road crossing to the Sheffield Road crossing on the Don River. 

As this site is a mixture of public and private land, negotiations with private land holders will be necessary for the complete establishment of this reserve. The site also contained many species of hydrobiid snail and thus may be of importance for a number of other threatened species. 

The Emu River

The Emu River and its associated tributaries are closed to lobster fishing by IFC regulations. It contained a number of lobster locations (figure 1.1a). 

It is recommended that the streams which flow through public land, and associated riparian vegetation, of the Emu River and its tributaries should be reserved from its headwaters near St Valentines Peak to its outflow into Bass Strait.

The Great Forester River

The Great Forester River and its associated tributaries are closed to lobster fishing by IFC regulations. The Great Forester River contained many reported lobster locations (figure 1.1a). It is the first of the reserves recommended for the north-east region’s lobster populations, which are separated from the northern region’s populations by the Tamar discontinuity. As the site of a recent pesticide spill, sections of the Great Forester will be important for future studies of recolonisation by A. gouldi. 

It is recommended that the streams which flow through public land, and associated riparian vegetation, of the Great Forester River and its tributaries be reserved from its headwaters to its outflow into Bass Strait.

The Little Forester River

The Little Forester River and catchment contained many reported lobster locations (figure 1.1a). It would provide a second reserve inside the north-east distribution of the lobster. 

It is recommended that the streams which flow through public land, and associated riparian vegetation, of the Little Forester River and its tributaries should be reserved from its headwaters around the Sideling and Bessells Range to its outflow into Bass Strait.

4.5
Discussion
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The region covered by the distribution of A. gouldi has been heavily modified since European settlement, with much of the natural forest cover being removed to provide agricultural lands. In those areas that have not been cleared, the forest is mostly native production forests which are either managed for conservation, harvested on a long-term rotation basis or used for plantations. These, and other, processes have led to the apparent fragmentation of the species’ distribution and the concentration of fishing effort into decreasing areas of undegraded habitat.

There are few dedicated reserves which protect the lobster’s habitat. The major part of its modern distribution falls within production forests or on private land. While the Forest Practices Code provides some protection for A. gouldi habitat, the Code does not address important lobster habitat criteria including stable thermal regimes and the protection of riparian vegetation in small headwater streams. 

It is important that areas are set aside to provide a representative reserve system for the extant lobster populations and to foster the recovery of the species. 
To be functional, a representative nature conservation reserve must include plant and animal habitat as well as the organisms themselves (Mackey et al. 1988). To adequately reserve the habitat of the lobster, much of what is left of its habitat on public land will need to be protected. It is  apparent that the lobster needs relatively undisturbed habitat with access to all stream orders. The ten reserves proposed should provide a reasonable basis for adequate reservation for the species. Such reservations should be seen as an initial but highly important step in the recovery process for the species.

The biodiversity of the stream community has been shown to be related to the interaction between the vegetation surrounding a stream and its biota (Davies & Nelson 1994; Morris & Corkum 1996). As Tasmania has a high proportion of threatened freshwater species (Jackson & Taylor 1994), the biodiversity benefits of maintaining adequate catchment reserves for the lobsters may be great. 

As lobsters appear to need undegraded habitat, and are particularly sensitive to contamination by pesticides, they are a useful indicator of general river health. 

5.0
Conclusions
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A ‘vulnerable’ species is one which is likely to move into the ‘endangered’ category in the near future if the causal factors continue operating (IUCN  1994; Jackson & Taylor 1994). 

The primary threatening processes for A. gouldi are:

•
fishing, which has resulted in the over-exploitation of the adult population;

•
destruction of both in-stream and riparian habitat, which has led to fragmentation of catchment populations and the possible extinction of sub-populations; 

•
habitat disturbance, which has led to a reduction in quality and availability of habitat for some stages of the species’ life-history.

Apart from some inclusions in Forest Reserves, the closure of six catchments to lobster fishing, and the provisions for protection of riparian and in-stream habitat in the Forest Practices Code, little has been done to address either the issues of population decline or those associated with the threatening processes. 

There is, at present, no code of practice applicable to private land used for agricultural purposes and, on these lands, no effective restrictions on disturbance or destruction of riparian or in-stream habitat.

To forestall the species’ further decline, immediate actions should be taken in those areas where this is possible. 

•
The recreational fishing pressure needs to be significantly reduced, through more effective enforcement of current regulations, an expansion of the number of closed catchments, or a complete moratorium on the taking of lobsters.

•
The reservation status needs be improved by the declaration of reserves covering riparian and in-stream habitats on public land throughout the lobster’s distribution. 

•
The provisions of the Forest Practices Code need to be revised to more effectively take the habitat and environmental requirements of A. gouldi into account. 

To underpin and guide each of these actions, the necessary research needs to be effectively planned, resourced and carried out without delay.

Additionally, support needs to be given to the processes involved with improving the management of in-stream and riparian environments, and the development of more environmentally appropriate agricultural practices. Changes in these areas, although not immediately achievable, will have considerable direct and indirect benefits for the lobster.

6.0
Recommendations
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The perception that the lobster populations are in decline has now been about for thirty years (see Lynch 1967). Unfortunately, it appears that the species will continue to decline if prudent steps are not taken soon to reverse this trend. The following recommendations are made, based on the findings of the studies carried out for this report, a study of the available literature, and discussions with interested stakeholders and scientific experts.

6.1
Catchment-based management

The management of A. gouldi needs to be conducted on an entire-catchment basis, since effects in headwaters, such as the influx of pesticide or changes in water temperature, can have a significant impact on lobster populations downstream. Many other species and habitats within the distribution of A. gouldi require management on a similar basis. 

It is recommended that future management of A. gouldi be carried out using the catchment as a basic ecological unit, and that the needs of other species and habitats be integrated in management strategies and processes.

6.2
Recreational fishing 
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Recreational fishing for the lobster has been shown to have a significant impact on adult populations, especially males, and is implicated in the dislocation of population structure, probably through failed or impaired recruitment. 

It is recommended that a moratorium on fishing for A. gouldi be introduced and discussed with the wider community. It is proposed that the moratorium should last for at least one generation (a minimum of 14 years) to allow existing juveniles to contribute to the population. As well, fishing should not be re-introduced until a comprehensive stock assessment has been completed and evidence is presented that any fishing activity will be conducted on a sustainable basis.

Such a moratorium will only be effective with community support, and appropriate effective education and information programs should be developed to engender such support. The forest industry community, especially, will be a major contributor to the success or failure of the moratorium.

Effective enforcement, in conjunction with the education and information programs, will be required to support the moratorium.

6.3
Forestry activities
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There is evidence to suggest that the present riparian buffers required by the Forest Practices Code are not completely effective in preventing disturbance to stream systems in general, and A. gouldi habitat in particular. The absence of information detailing pre-logging conditions is a major impediment to later studies of, and the development of management strategies for, lobster populations. 

It is recommended that all areas within the distribution of A. gouldi to which the Forest Practices Code applies should have studies of the extant lobster population conducted before any access construction or other disturbance is undertaken, and that these populations be monitored over the duration of the forestry operations and at their conclusion.

Management recommendations in this report are based on ecological principles and processes. This is seen as the most effective strategy to ensure the conservation and recovery of this species. A primary ecological unit linking riparian vegetation processes to stream processes is the presence of ageing trees which will one day contribute to the stream’s energetics and structure by falling into or across the stream. 

It is recommended that, in all areas under the control of the Forest Practices Code where A. gouldi may be present, riparian buffers be maintained at a minimum width of the mean dominant tree height.

It is also recommended that regeneration fires be managed so that they do not impact on any riparian buffer or stream.

In areas within the lobsters distribution where chemical sprays are used, a 50 m wide buffer is recommended as a minimum (see Barton & Davies 1993) around all classes of streams and drainage channels to prevent inflows into the stream system. Spray application should be weather dependant to avoid runoff and sites should be monitored. 

It is suggested that roads which are no longer required for forestry operations be closed to prevent access.

6.4
Agricultural land use
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Habitat disturbance, destruction and alienation are processes common to agricultural land uses, but these are subject to far fewer controls than for forestry activities.

The development and wide-spread adoption of an agricultural code of practice is recommended. This will see future agricultural land management integrated with other whole-of-catchment management activities, and conducted in a manner that supports ecological sustainability in general, and the maintenance and protection of riparian and in-stream habitats and communities in particular.

Specific suggested priorities in this code would include:

•
protection of riparian zones from clearing and encouraging land owners to regenerate degraded riparian zones;

•
encouraging land holders to restrict stock access to river banks within the lobsters distribution;

•
education of landowners about the impacts of agricultural land use practices on in-stream biota;

•
development of a system of binding covenants which private land owners can sign, if they so desire, to reserve their land from future modifications such as land clearing; and

•
that practices which impact directly on in-stream habitat, such as desnagging or channelisation of rivers, are carried out only after the likely effects on lobster populations have been investigated and shown to have no detrimental impact on local or downstream lobster populations.

6.5
Research
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One of the limiting factors in effective management of A. gouldi is the paucity of information on the species’ population dynamics, genetic variability, movement and recruitment patterns, and reactions to the various impacts to which it is subjected.

It is recommended that significant resources be devoted to overcoming this deficiency. Research effort is required from all of the agencies responsible for the management of the species and its in-stream and associated riparian habitat.

Specific research programs required include:

•
Distribution and genetic diversity of A. gouldi populations;

•
Juvenile life-history, movement and habitat utilisation studies;

•
Identification and monitoring of lobster populations critical to the survival of the species;

•
Population assessment and habitat conditions within forestry areas, carried out prior to any disturbance and monitored during and after the completion of forestry activities;

•
Studies into the effects of forestry activities on A. gouldi, including barriers to movement, sediment, nutrient and chemical inflows, forest regeneration burns, and the development of effective strategies to overcome any identified impacts; and

•
Studies into the effects of agricultural activities on A. gouldi, including factors causing in-stream and riparian habitat disturbance, alterations to the flow regime of streams, sediment, nutrient and chemical inflows, and the development of effective strategies to overcome any identified impacts.
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Revised Project Brief:
Giant Tasmanian lobster

CRA Component:
Threatened Species

Project Code:
ES1

Revised Objectives

1:
To determine implied fishing pressure using the presence of baitlines as indicators and relate distance from access and reservation status with implied fishing pressure.

2:
Examine the population structure in a logged versus unlogged site.

3:
Determine the population structure and viability in disturbed sites (pine plantations) and the use of stream classes.

4:
Sample populations from headwaters to floodplains to establish utilisation patterns of various stream habitats.
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