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Abstract 

A challenge for biodiversity conservation on continental margins is the lack of 

information on species distributions. Australia has an expansive continental margin that 

is largely unexplored. To protect and manage biodiversity in Australia’s deep marine 

environments, biological and abiotic surrogates have been used to classify biodiversity. 

The aim of this thesis is to describe patterns of decapod diversity on an extensive 

continental margin and investigate the ability of physical and biological surrogates to 

represent underlying diversity patterns. The description of biological patterns at large 

spatial scales requires reliable taxonomic identifications, and consequently a substantial 

part of the thesis is taxonomic in nature. 

Surveys of Australia’s western continental margin (~100 to 1000 m depths) were 

undertaken in 2005 and 2007 by CSIRO Marine and Atmospheric Research in 

conjunction with museum taxonomists. Species identified from the north-west margin 

(survey SS05/2007) are reported here and the results of both surveys are summarised. In 

total, 890 provisional species of decapod crustaceans were discovered during the two 

surveys, of which 30% are new to science. Many of the species collected and identified 

(327 or 37%) are known to occur elsewhere, from the tropical Indian Ocean to the West 

Pacific, and 142 species were recorded in Australia for the first time.  

A small component of the new fauna discovered during the surveys is described here. 

These include two new species of the hippolytid shrimp genus Lebbeus and six new 

species of squat lobster of the family Chirostylidae. Although 45 species of Lebbeus 

exist worldwide, only one had previously been described from Australia. Squat lobsters 

including those of the family Chirostylidae are rapidly advancing our understanding of 

deep-sea environments across broad spatial scales and therefore the taxonomy and 

distribution of these animals is a research priority. In addition to the six new species 

described, seven new records of Indo-West Pacific species are reported for Australia. 

This study increases the number of chirostylid species in Australia from 40 to 53. Keys 

to Australian species of the genera Gastroptychus, Uroptychodes and Uroptychus are 

provided. 

The distributional records of decapods along the margin were used to determine the 

relative importance of environmental and spatial predictor variables on both species 
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richness (alpha diversity) and species turnover. The best predictors of species turnover 

were temperature, oxygen and salinity, factors that reflect the oceanographic features 

that dominate distinct depth bathomes along the slope. On both the shelf and the upper 

slope, I differentiated an assemblage north of 22ºS from another south of 23ºS in the 

vicinity of North-west Cape. This location correlates with changes in oxygen 

concentration along the margin and marks the head of the Leeuwin Current system. The 

number of species within samples was highly variable, but a small significant increase 

in diversity towards the tropics was evident. On the shelf edge (~100 m) temperature 

was correlated with latitude, oxygen and salinity, and thus the independent effects of 

each variable could not be separated. On the shallow upper slope (~400 m) temperature 

was disassociated from latitude, and latitude proved to be the best predictor of sample 

species richness. The predictive power of latitude over other variables indicates that 

proximity to the highly diverse Indo-West Pacific is important.  

Management of both terrestrial and marine environments often uses vertebrates as a 

surrogate for the diversity of the overall fauna, as their distributions are better 

documented than those of most invertebrates. In the case of Australia’s deep-water 

marine planning, the distributions of fishes were used to classify bioregions. To ensure 

this classification represents underlying biodiversity, the spatial patterns of fishes with 

three invertebrate taxa were compared along a latitudinal gradient. Changes in 

community structure along the margin were broadly congruent for fishes and all 

invertebrate taxa. In contrast, broad-scale species richness patterns differed between 

major taxa, leading to the conclusion that one taxonomic group cannot be taken to 

represent others in terms of species richness or taxonomic distinctness. 

The results of this thesis lend support to Australia’s marine planning framework in 

which bioregions are defined according to the distributions of fishes and major 

oceanographic features. As in other large-scale studies which seek to examine the 

drivers of diversity in the deep sea, attributing causal relationships is difficult as many 

covariates are correlated. However, it was possible to distinguish some variables which 

have greater explanatory power than others. Future research will invariably consider the 

distributions of fauna over much larger scales as biological and environmental datasets 

are assembled at global scales, and this may help to explain the physical and historical 

constraints of deep-sea distributions.  
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Preface 

This thesis was prepared as a collection of publications. Each data chapter (Chapters 2 

to 6) constitutes an independent paper. Therefore, there may be some repetition between 

chapters; however this has been avoided where possible.  

These publications have been prepared in co-authorship. However, the contents of these 

chapters are my own work, except where outlined below. Co-authorship reflects a 

supervisory role in some cases (Gary Poore), and the result of collaboration in other 

instances. The decapods collected from south-west Australia in 2005, which form a 

significant component of the data used in Chapter 5 and 6, were identified by Gary 

Poore and myself. Chapter 6 uses data provided by a number of collaborators: Alan 

Williams provided data on fishes, Magdalena Blazewicz-Paszkowycz identified the 

tanaidaceans, and Tim O’Hara provided data on echinoderms. The identifications of 

caridean shrimps and hermit crabs listed in Chapter 2 were completed with assistance 

from Caroline Farrelly and Skipton Woolley. Other identifications by expert 

taxonomists are acknowledged in the text of the chapter. Some abiotic data used in 

Chapter 5 were provided by CSIRO and Geoscience Australia. Franzis Althaus of 

CSIRO facilitated the use of abiotic data and provided advice on its interpretation. Tim 

O’Hara assisted with interpolation of the abiotic data in Chapter 5 and provided advice 

on the analyses in this chapter.  
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The continental margin 

Beyond those depths capable of exploration on scuba, we have a limited understanding 

of the patterns and processes occurring in Australia’s marine environment (Rex & Etter, 

2010). Australia’s coastline is surrounded by a gradually sloping submarine shelf which 

beyond depths of 150–200 m becomes the steeper gradient of the continental slope. This 

region of transition from continental shelf to the bathyal oceanic crust is known as the 

continental margin. The continental margin represents some of the richest diversity of 

Earth’s marine fauna (Sanders, 1968) and yet it is largely unexplored.  

Before the deep-sea exploration of the 1800s it was thought that the diversity of life 

beyond the edge of the shelf was poor and depleted (Koslow, 2007). Research has since 

revealed a unique and highly diverse fauna subject to a different range of environmental 

variables from that of the shelf (Levin et al., 2010). The continental margins of Europe 

and North America have been well sampled relative to those of other parts of the world 

and provide much of our basic understanding of faunal patterns on the slope (Haedrich 

& Merrett, 1990; Carney, 2005; Renaud et al., 2009; Rex & Etter, 2010). Quantitative 

sampling of benthic infauna suggests that species diversity is low on the shelf, increases 

to a maximum at intermediate depths of about 2000–3000 m and then decreases at the 

abyssal plain (Etter & Grassle, 1992). Depth is also associated with rapid changes in 

species composition, but both patterns are known to differ between taxa and regions.  

The horizontal distributions of fauna on the continental margin are less well understood 

than vertical depth-related patterns. On land, oceans and mountains create clear barriers 

to dispersal and limit distributions, but in the ocean distant regions can be connected by 

the long distance dispersal of larvae in ocean currents (Herring & Dixon, 1998; Kinlan 

et al., 2005). We do not yet understand the limits of distributions in the deep sea, nor 

whether most animals are widely distributed or narrow in their ranges (McClain & 

Hardy, 2010). Although high rates of species turnover have been observed on 

continental margins (Schlacher et al., 2007) this does not preclude species being widely 

distributed, as species may be patchily distributed throughout their ranges (Levin, 

1992). Analyses of large scale diversity patterns are limited by the lack of sampling. 

Collecting samples from the remote ocean floor is costly and time consuming, even on 

the relatively accessible continental margins. There are few areas of continental margin 
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or seamount where we have sampled enough to confidently list the entire fauna—but 

see McClain et al. (2009).  

Taxonomy – describing the units of biodiversity 

Despite the many levels of biological organisation, species are still the basic units 

necessary to describe large scale patterns of diversity. Although intra-specific diversity 

(population genetics) is also important, delineation at least to species level is an 

essential starting point for gathering baseline information on current marine biodiversity 

patterns. Our knowledge of the marine fauna and its distribution is still in a “discovery” 

stage. Butler et al. (2010) estimated that 33,000 Australian marine species are presently 

described and another c. 17,000 are known and awaiting description. Furthermore, 

Butler et al. estimated that at least 200,000 more are awaiting discovery. As we further 

explore the continental margin, new species will continue to be discovered.  

In this context, accurately reporting the known but undescribed species is essential. For 

instance, sponges are highly diverse and can be difficult to identify. Nevertheless, they 

have been used to describe large scale patterns of diversity across tropical Australia, 

despite a large proportion of the fauna remaining undescribed (Hooper et. al, 2002). 

This has been made possible by the use of a single database where digital descriptions 

of provisional ‘species’, or ‘operational taxonomic units’ (OTUs) are provided to ensure 

taxonomic identifications are consistent across all institutions, and over a national scale 

(Hooper & Ekins, 2004). While OTUs are useful, formally publishing descriptions and 

keys for identification mean these faunal records are informative beyond the scope of a 

single research project, or geographic region, and are accessible to other researchers in 

perpetuity.   

Formally describing the large volume of species housed in museums but which are 

currently undescribed presents a challenge to say the least, especially given that the 

number of taxonomists is in global decline (Wheeler et al., 2004; Kim & Byrne, 2006). 

In addressing this issue it is necessary to be strategic, by targeting taxonomic groups 

that are speciose enough to provide ecologically informative information but where it is 

achievable to describe the entire known fauna. For instance, squat lobsters 

(Galatheoidea and Chirostyloidea) are being used to study patterns of diversity on 

continental margins at a global scale. A COMARGE collaboration of taxonomists 

across the world has produced a list of all 870 described species (Baba et al., 2008), and 
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produced online keys to the world fauna (Taylor & Poore, 2010). Coordinating research 

effort and compiling taxonomic resources on the internet has advanced the description 

of this fauna, and the availability of distribution data which form the basis of ecological 

studies.  

Managing biodiversity on Australia’s continental margin 

Australia’s continental slope makes up about 45% of the 8.9 million km2 of the 

exclusive economic zone (Heap & Harris, 2008), and this expansive area is largely 

unexplored. Fisheries exploration and management has driven much of the research on 

the shelf and slope and therefore patterns of fish abundance and the ecological processes 

driving them are better understood than those of invertebrates.  

Few areas of the Australian shelf or slope have been studied in any detail. Areas that 

have received attention include the Great Barrier Reef shelf (Birtles & Arnold, 1988; 

Pitcher et al., 2007) the north-western shelf (Ward & Rainer, 1988), the west Australian 

slope (Williams et al., 2001), and the south-eastern Australian slope and shelf (Poore, 

1979; Koslow et al., 1994; Poore et al., 1994; Schlacher et al., 2007). The seamounts 

located off Tasmania and in the Tasman Sea have also received attention and these 

provide a taxonomic and ecological framework comparable to that of the continental 

margin (Richer de Forges et al., 2000; Koslow et al., 2001). This research suggests that 

diversity of Australian shelf and slope fauna is relatively high compared to other parts 

of the world. Epibenthic sled samples of isopods on the south-east slope (Poore et al., 

1994) and fish trawls on the south-west slope (Williams et al., 2001) provided estimates 

of species and family diversity much higher than those of equivalent mid-latitude 

regions in the northern hemisphere. 

 As the continental margin is increasingly being utilised as a source of mineral (Koslow, 

2007) and fishing resources (Haedrich et al., 2001) it is important that the preservation 

of biodiversity is carefully managed. Fishing is one of the greatest threats to deep-sea 

biodiversity as demonstrated in a study of Tasmanian seamounts, which showed that 

trawling removes reef habitat from seamounts, dramatically changing the benthic 

assemblage (Koslow et al., 2001). 

Australia has committed to protecting biodiversity as signified by ratification of the 

Convention on Biodiversity. At the 2002 World Summit on Sustainable Development, 
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Australia committed to establishing a National Representative System of Marine 

Protected Areas (NRSMPA) by 2012. Given the geographic and taxonomic paucity of 

data on the slope, the use of physical and taxonomic surrogates are essential tools in 

marine planning.  

Conservation strategies at both a local and global scale generally use surrogates to 

represent overall biodiversity (Moritz et al., 2001; Stevens & Connolly, 2004; Beger et 

al., 2007; Rodrigues & Brooks, 2007). It would be impossible to approximate the 

distributions of all biological life in the time frames required for protection. Areas for 

protection are sometimes selected to represent the habitat required by just one keystone 

or flagship species, or a single group such as vertebrates is used as a surrogate to 

describe the variation in biological assemblages within an area. The other approach is to 

use habitat as a surrogate assuming variation in habitat classes (habitat heterogeneity) 

will encompass the specific biodiversity associated with each habitat class. In the case 

of Australia’s deep-water marine planning, distributional records of fishes were used to 

classify bioregions and abiotic variables used to define habitat classes (Last et al., 

2010). To ensure this classification represents underlying biodiversity, an understanding 

of the environmental and geographic variables that best differentiate invertebrate faunal 

communities is important.  

In 2005 and 2007, CSIRO Wealth from Oceans Flagship researchers along with 

Australian museum taxonomists surveyed the western continental margin of Australia 

with the aim of describing patterns of megabenthic diversity and testing Australia’s 

bioregionalisation. These surveys spanned 23º of latitude incorporating temperate, 

subtropical and tropical faunas, and targeted depths between 100 and 1100 m in a large 

and previously unexplored area of Australia’s continental margin.  

Thesis aim 

The aim of this thesis is to describe patterns of decapod diversity on an extensive 

continental margin and investigate the ability of physical and biological surrogates to 

represent underlying diversity patterns. Specifically, the study will present taxonomic 

results on the decapod crustacean fauna of Australia’s north-west continental margin 

(CSIRO cruise SS05/2007). These data are combined with those from south-west 

Australia (CSIRO cruise SS10/2005) to examine large scale patterns of diversity along a 

gradient of 23º of latitude. Few studies exist which have systematically sampled the 
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continental margin across a large geographic scale, especially in the southern 

hemisphere (but see Macpherson, 1991; Bianchi, 1992; Williams et al., 2001; Blake & 

Narayanaswamy, 2004; Brandt et al., 2007; Sellanes et al., 2010). Large-scale patterns 

of species diversity reflect an integration of ecological and evolutionary processes 

operating at different spatial scales. This study investigates the environmental variables 

that best predict patterns of diversity. As well as being of direct use to management, 

understanding these relationships tests biogeographical theories of why diversity varies 

among sites.  

Thesis outline 

In Chapter 2, I report on 490 decapod species collected from north-western Australia on 

the RV Southern Surveyor voyage SS05/2007. The taxonomic results of the complete 

western Australian “Voyage of Discovery” (SS05/2007 and SS10/2005) are discussed 

with respect to novelty, endemism and faunal affinities within the wider region.  

Chapters 3 and 4 provide formal taxonomic descriptions of a small component of the 

new fauna discovered during the surveys. Chapter 3 describes two new species of 

hippolytid shrimp of the genus Lebbeus and provides keys to species of this group. 

Although 45 species of Lebbeus exist worldwide only one had previously been described 

from Australia. Australian expertise in caridean shrimps is limited and building 

knowledge of this diverse fauna is valuable. Chapter 4 describes six new species of the 

squat lobster family Chirostylidae. The squat lobsters are rapidly advancing our 

understanding of deep-sea environments across broad spatial scales (Rowden et al., 

2010; Schnabel et al., in press) and therefore keeping the taxonomy and distribution of 

these animals current is a research priority. 

Chapter 5 uses the distributions of 850 decapod species identified during the two 

surveys to describe large-scale patterns of diversity. Here, I examine the relative 

importance of environmental and spatial predictor variables (viz. latitude, bottom 

temperature, oxygen concentration, seabed type) on decapod species richness and 

species turnover. It was of interest to know if the diversity patterns observed for 

decapods were congruent with those of fishes, which are used as a biological surrogate 

in Australia’s marine planning. Therefore in Chapter 6, I test whether patterns of 

diversity of four taxa (fishes, decapods, echinoderms, and tanaidaceans) are spatially 

congruent. 
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Finally, in Chapter 7, I summarise the important results of this thesis. I also discuss 

future research directions emanating from this thesis.  
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Abstract 

A collection of Dendrobranchiata (51 species), Achelata (5 species), Anomura (124 

species), Astacidea (8 species), Brachyura (177 species), Caridea (109 species), 

Polychelida (5 species), Stenopodidea (2 species) and Axiidea (9 species) from the 

continental margin of north-western Australia are reported. Sixty-one families are 

represented. Thirty percent of species (149) are suspected to be new species, and a 

further 21% are newly recorded in Australian waters. This is the second voyage 

completed in an effort to systematically survey the continental margin of western 

Australia. Combined with the previous survey from south-western Australia, a total of 

890 species was collected. 
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Introduction 

The continental shelf of north-western Australia has been relatively well surveyed due 

to the development of offshore oil and gas resources and commercial fisheries. The 

fauna on the continental slope in this region is less well sampled, as is the case for many 

other areas of Australia’s continental margin.  

A detailed survey of the north-western shelf was undertaken by CSIRO in 1982 and 

1983. The decapod crustacean fauna from these surveys was highly diverse with a total 

of 308 species collected from 40 and 80 m depth (Ward & Rainer, 1988). Around this 

time, limited sampling was also completed along the slope in depths of 300–700 m. The 

decapod crustaceans from these samples and other miscellaneous collections from the 

north-western slope have been reported in an ad-hoc basis (Baba, 1986; Sakai, 1986; 

Garth, 1987; Hanamura, 1987, 1994; Ahyong & Baba, 2004), but a synthesis of the 

fauna is lacking.  

The continental slope of north-western Australia is contiguous with the continental 

margins of the Indo-West Pacific (IWP), and thus it is expected that these regions share 

many species. The north-west is further connected to Indonesia and the west Pacific as 

it receives warm waters from the Indonesian Throughflow flowing through Indonesia 

and into the north-western Australian region. Research on continental shelf fishes 

suggests that while diversity in the north-western region is high, the strong links to the 

IWP results in low endemicity compared to other regions in Australia (Fox & Beckley, 

2005). 

Australia’s offshore marine waters have been divided into bioregions based on 

geophysical surrogates and the distributions of fishes. These bioregions form the highest 

level in a classification of marine habitats being used to develop a National 

Representative System of Marine Protected Areas (NRSMPA) in Australia’s marine 

waters. The majority of the North-western region consists of continental slope (61%), 

which is divided into two provincial bioregions (the Timor Province and Northwest 

Province) and two transitional bioregions (Northwest transition and Central Western 

Transition).  

The taxonomic results presented here are part of a large project by CSIRO Marine and 

Atmospheric Research to provide data on the distribution of benthic fauna and deep 

seabed habitats. The “Voyage of Discovery” surveys commenced in 2005 with a survey 
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of the western continental margin, and in 2007, a second survey of the north-western 

region was undertaken. The primary objectives of the project were to:  

1) test hypotheses on the evolution and biogeography of Australia’s biodiversity 

2) investigate the abiotic processes that maintain and predict fine and broad scale 

patterns of diversity 

3) document areas of high conservation value 

4) validate and refine the bioregionalisation and investigate spatial patterns of 

biodiversity 

Accurate taxonomic identification of the specimens collected during surveys provides 

the underlying distribution data used to address these objectives. Naming species also 

provides information on the wider distribution of fauna as well as the number of 

endemic species within Australia, and the north-western region.  

Here, I report on crustaceans from the order Decapoda collected during the north-

western continental margin survey (SS05/2007). A complete list of species is provided, 

with their previously known distributions, and the new distributional and bathymetric 

records. This report follows on from the report of decapods collected on the south-

western margin by Poore et al. (2008). The taxonomic results of the complete “Voyage 

of Discovery” (SS05/2007 and SS10/2005) are discussed with respect to novelty, 

endemism and faunal affinities within the wider region. 

 

Methods 

Stations 

Sites along the continental margin were surveyed aboard FRV Southern Surveyor in 

June and July, 2007 (survey SS05/2007). Samples were collected at 12 sites roughly 1º 

apart between Dampier (~21ºS) and Ashmore Reef (~13ºS, Fig. 1). Two depths were 

sampled at each site, representing the bathomes of the outer continental shelf (100 m 

depth) and the upper continental slope (400 m depth); additional depths (200, 700 and 

1000 m) were sampled at some sites. Both hard and soft terrains were sampled where 

possible; samples were placed at the closest point to each 1º × depth location where 



Chapter 2 

15 

 

sediment substrata was confirmed by multibeam sonar mapping. A total of eighty-one 

samples were collected.  

Sampling gear 

An epibenthic beam trawl based on the French IRD design with a mouth width of 4 m 

was used to collect samples in soft sediment terrains 

(www.cmar.csiro.au/research/seamounts/epibenthic.htm). A robust epibenthic sled 

(Lewis, 1999) with a mouth width of 1.2 m was used in hard terrains and steep bottoms. 

Both samplers had large cod-ends of 25 mm stretched mesh net. 

Shipboard sorting 

The samples from the net were placed in fish bins on deck and moved to the wet sorting 

room below deck. Here, the material was spread out in large sorting trays and broken up 

as much as possible. Individual decapods were then captured and placed in dishes of 

seawater in rough taxonomic groups. These groups were further sorted into operational 

taxonomic units (OTUs), which were each labelled with a station number, aquisition 

number, and a provisional name. Photographs were taken of representatives of most 

OTUs before preservation.  

Fixation and preservation 

Material was fixed in 70% alcohol on the ship and this was replaced with fresh ethanol 

at Museum Victoria. 

Identification 

Identification was made with reference to general texts such as Poore (2004), Sakai 

(1976) and Holthuis (1993), and with reference to a substantial number of primary 

references which are cited within the text where relevant. The collections of the south-

west survey (SS10/2005) and their accompanying report (Poore et al., 2008) were 

regularly consulted to ensure identifications were consistent between cruises.  

Although every attempt was made to provide confident identifications, specimens were 

not compared with type material. As many specimens represent new records for 

Australia, the identifications reported here must be treated as provisional.  

Where a species is suspected to be new, a unique “MoV” number was assigned, 

continuing a series started at Museum Victoria in the 1990s. Each MoV number is 
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permanently associated with its taxon and is independent of its accepted generic or 

higher classification. Where a new species reported from the south-west was collected 

again in the north-western, the MoV number links the specimens as the same taxon. 

Higher taxonomy follows that of Davie (2002a, b), Poore (2004) and Ng (2008). 

Data storage 

Each specimen lot is lodged within the collections of Museum Victoria and registered 

on the KEmu® registration catalogue. Using the Online Zoological Collections of 

Australian Museums (OZCAM), users can search, map and download species records 

from this collection.  

Presentation of taxonomic results in this report 

Each species is listed by name with its authority. Uncertain identifications are prefixed 

with “cf.” and new species close to another described species are prefixed “aff.”. 

Specimen records for each species are summarised as follows: 

Records: the total number of records, or sites of occurence, is listed followed by the 

total number of specimens.  

Distribution: a general summary on the published distribution of the species, and a 

comment on whether the species is a new species, a new record for Australia, and 

whether it was collected in the previous survey of south-west Australia (SS10/2005). 

Results  

North‐western survey (SS05/2007) 

The survey of north-western Australia (SS05/2007) resulted in the collection of ~7401 

specimens representing 490 provisional species. Brachyuran crabs were the most 

diverse infraorder with 177 species collected. As in the south-west survey, a high 

proportion of new species was collected. These provisional identifications suggest that 

30% of species (149) are likely to be new. There were also many (103) new records of 

species previously unknown from Australian waters.  

Summary of both surveys (SS05/2007 and SS10/2005) 

Overall, 859 species from 98 families were collected within the surveys of the 

continental margin. About 20% of species (154) were collected in both SS05/2007 and 
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SS10/2005. This partly reflects the low frequency of occurence of most species, 

whereby 47% of species occured in just one of the 180 samples. 

A significant proportion of species (263, 31%) was new to science. This is based on a 

thorough review of literature covering the fauna of Australia and the Indo-West Pacific 

(IWP). In addition, 142 (16%) species were recorded in Australia for the first time. 

Generally these were species that are known to occur elsewhere in the Indo-West 

Pacific.  

Many species (327, 37%) collected on the margin of western Australia are widely 

distributed across the Indian Ocean to the West Pacific. Others (99, 11%) are limited to 

the central IWP with distributions which typically included Japan, the Philippines and 

Indonesia. Only 22 species (<3%) were distributed beyond the Indian and Pacific 

oceans, and all of these were deep-water prawns, shrimps or polychelids. Including 

newly discovered species, approximately 40% of the fauna in the surveys are currently 

limited to Western Australia and are provisional endemics. 

 

Discussion 

The “Voyage of Discovery” demonstrates how little is known about the fauna of most 

of Australia’s continental margin. The two surveys have significantly increased the 

numbers of decapod species known to occur in Australia. The number of new species 

discovered combined with those species which consitutute new records for Australia, 

totals 405 species. For comparison, the Zoological Catalogue of Australia enumeration 

of all named Australian marine Decapoda (Davie, 2002a, b) listed 2077 species. 

A large proportion of the fauna on the continental margin of western Australia is widely 

distributed across the Indo-West Pacific. This is consistent with the results of a study of 

fishes on the continental shelf which estimated that 66% of the fauna had an “Indo-

Pacific” distribution (Fox & Beckley, 2005). A global study of squat lobster diversity 

also suggests that the margin of western Australia is part of a much larger tropical 

“West Pacific” assemblage which includes Indonesia and extends north as far as the Sea 

of Japan and east to the Samoa Basin (Schnabel et al., in press). Although there have 

been few collections from the margin of north-east Australia, it is likely that there are 

many species which are common to both regions. A marine protected area within any 
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region of Australia’s tropical deep water is likely to afford protection to many of these 

widely distributed species.   

Although 40% of the fauna collected along the margin is currently restricted to Western 

Australia, whether these species are actually endemic or not is unclear. This is because 

we have not identified enough of the regional deep-sea fauna to identify endemics with 

any confidence. Recent modelling suggests that given the coverage of sampling in the 

deep sea, we cannot accurately detect true endemicity (Tittensor et al., 2010). A number 

of the species collected in this study were previously thought to be endemic to other 

regions. For instance, I have provisionally identified three new records of 

Austrolepidopa caledonia Boyko & Harvey, 1999 which was previously thought to be 

endemic to New Caledonia. Similarly, Munida gordoae Macpherson, 1994 was 

previously restricted to the south-west Pacific, the specimens here represent the first 

record west of Vanuatu, and are verified with molecular data (N. Andreakis, pers. 

com.). It appears that many species are rarely collected over a large geographic area.  

Although many were widely distributed across the Indian and Pacific oceans, few 

species were distributed as far as the Atlantic Ocean. Those species that are widely 

distributed in all three oceans were generally deep water shrimps. It has been speculated 

that broad geographic distributions may be more frequent at greater depths, as salinity 

and temperature vary little across large distances. 

Of the 263 provisional new species identified during both surveys, 22 have since been 

formally described (Richer de Forges & Ng, 2009; Taylor & Collins, 2009; Bruce, 

2010; Komai & Taylor, 2010; McCallum & Poore, 2010; Taylor, 2010; Taylor et al., 

2010). It is hoped that this report will alert crustacean taxonomists world-wide to the 

existence of these collections at Museum Victoria, and prompt further taxonomic study 

of the many new species.  
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Table 1. Summary of species in genera, families and infraorders, including new Australian records and 
new species. 

Infrorder  Family  Genus  Total 
species 

New Australian 
species 

New species 

Dendrobranchiata  Aristeidae  Aristaeomorpha  1  0  0 
   Aristeidae  Aristeus  2  0  1 
   Aristeidae  Parahepomadus  1  0  0 
   Aristeidae  Pseudaristeus  1  0  0 
   Aristeidae     5  0  1 
   Benthesicymidae  Benthesicymus  1  0  0 
   Benthesicymidae  Gennadas  1  0  0 
   Benthesicymidae     2  0  0 
   Penaeidae  Metapenaeopsis  11  3  3 
   Penaeidae  Parapenaeopsis  1  0  0 
   Penaeidae  Parapenaeus  3  2  0 
   Penaeidae  Pelagopenaeus  1  1  0 
   Penaeidae  Penaeopsis  1  0  1 
   Penaeidae  Trachypenaeus  3  0  0 
   Penaeidae     20  6  4 
   Sergestidae  Sergia  4  1  3 
   Sergestidae     4  1  3 
   Sicyoniidae  Sicyonia  4  1  0 
   Sicyoniidae     4  1  0 
   Solenoceridae  Cryptopenaeus  2  0  0 
   Solenoceridae  Hadropenaeus  2  1  0 
   Solenoceridae  Haliporoides  1  0  0 
   Solenoceridae  Hymenopenaeus  4  1  0 
   Solenoceridae  Solenocera  7  0  0 
   Solenoceridae     16  2  0 
Dendrobranchiata   all taxa     51  10  8 
Achelata  Palinuridae  Linuparus  1  0  0 
   Palinuridae  Puerulus  1  0  0 
   Palinuridae     2  0  0 
   Scyllaridae  Ibacus  1  0  0 
   Scyllaridae  Remiarctus  1  0  0 
   Scyllaridae  Thenus  1  0  0 
   Scyllaridae     3  0  0 
Achelata   all taxa     5  0  0 
Anomura  Chirostylidae  Gastroptychus  2  2  0 
   Chirostylidae  Uroptychodes  2  2  0 
   Chirostylidae  Uroptychus  15  4  9 
   Chirostylidae     19  8  9 
   Galatheidae  Allogalathea  1  0  0 
   Galatheidae  Galathea  6  1  2 
   Galatheidae  Lauriea  2  1  0 
   Galatheidae     9  2  2 
   Munididae  Agononida  11  2  4 
   Munididae  Bathymunida  3  2  1 
   Munididae  Crosnierita  1  1  0 
   Munididae  Enriquea  1  0  0 
   Munididae  Munida  19  9  6 
   Munididae  Onconida  1  0  1 
   Munididae  Paramunida  5  1  3 
   Munididae  Plesionida  1  0  1 
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Infrorder  Family  Genus  Total 
species 

New Australian 
species 

New species 

   Munididae  Raymunida  2  0  1 
   Munididae  Torbenella  1  1  0 
   Munididae     45  16  17 
   Munidopsidae  Galacantha  1  1  0 
   Munidopsidae  Munidopsis  4  0  1 
   Munidopsidae     5  1  1 
   Porcellanidae  Aliaporcellana  1  0  0 
   Porcellanidae  Lissoporcellana  1  0  0 
   Porcellanidae  Pachycheles  1  0  0 
   Porcellanidae  Petrolisthes  1  0  0 
   Porcellanidae  Polyonyx  1  0  0 
  Porcellanidae     5  0  0 
  Albuneidae  Albunea  1  0  0 
   Albuneidae  Austrolepidopa  1  1  0 
   Albuneidae     2  1  0 
   Diogenidae  Aniculus  1  0  1 
   Diogenidae  Dardanus  2  0  2 
   Diogenidae  Diogenes  2  0  2 
   Diogenidae  Paguristes  5  0  5 
   Diogenidae     10  0  10 
   Paguridae  Hemipagurus  1  0  1 
   Paguridae  Laurentia  1  1  0 
   Paguridae  Nematopagurus  3  0  3 
   Paguridae  Pylopaguropsis  1  0  0 
   Paguridae  Solitariopagurus  1  1  0 
   Paguridae  Spiropagurus  1  0  0 
   Paguridae  Turleana  2  1  1 
   Paguridae  Genus indet.   10  0  10 
   Paguridae     20  3  15 
   Parapaguridae  Oncopagurus  2  0  1 
   Parapaguridae  Paragiopagurus  2  0  1 
   Parapaguridae  Strobopagurus  1  0  0 
   Parapaguridae  Sympagurus  4  1  0 
   Parapaguridae     9  1  2 
Anomura   all taxa     124  32  56 
Astacidea  Nephropidae  Metanephrops  4  0  0 
   Nephropidae  Nephropsis  3  0  0 
   Nephropidae     7  0  0 
   Thaumastochelidae  Thaumastocheles  1  0  0 
   Thaumastochelidae     1  0  0 
Astacidea   all taxa     8  0  0 
Brachyura  Cyclodorippidae  Ketamia  1  0  0 
   Cyclodorippidae  Krangalangia  1  0  0 
   Cyclodorippidae  Tymolus  1  0  0 
   Cyclodorippidae     3  0  0 
   Cymonomidae  Cymonomus  2  0  1 
   Cymonomidae     2  0  1 
   Dromiidae  Epigodromia  1  0  1 
   Dromiidae  Lauridromia  1  0  0 
   Dromiidae  Lewindromia  1  1  0 
   Dromiidae     3  1  1 
   Dynomenidae  Hirsutodynomene  1  0  0 
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Infrorder  Family  Genus  Total 
species 

New Australian 
species 

New species 

   Dynomenidae  Paradynomene  1  1  0 
   Dynomenidae     2  1  0 
   Homolodromiidae  Dicranodromia  2  1  1 
   Homolodromiidae     2  1  1 
   Homolidae  Homologenus  1  0  0 
   Homolidae  Latreillopsis  1  0  0 
   Homolidae  Paramolopsis  1  0  0 
   Homolidae     3  0  0 
   Latreilliidae  Latreillia  2  1  0 
   Latreilliidae     2  1  0 
   Raninidae  Lyreidus  1  1  0 
   Raninidae  Notopus  1  0  0 
   Raninidae  Umalia  2  1  0 
   Raninidae     4  2  0 
 Aethridae  Drachiella  1  0  1 
   Aethridae     1  0  1 
   Porcellanidae  Polyonyx  1  0  0 
   Porcellanidae     1  0  0 
   Calappidae  Calappa  2  1  0 
   Calappidae  Mursia  1  0  1 
   Calappidae     3  1  1 
   Matutidae  Izanami  1  1  0 
   Matutidae     1  1  0 
   Corystidae  Jonas  1  1  0 
   Corystidae     1  1  0 
   Dorippidae  Ethusa  3  0  3 
   Dorippidae  Paradorippe  1  0  0 
   Dorippidae     4  0  3 
   Chasmocarcinidae  Chasmocarcinidae  1  0  1 
   Chasmocarcinidae  Chasmocarcinops  1  0  1 
   Chasmocarcinidae     2  0  2 
   Goneplacidae  Camatopsis  1  1  0 
   Goneplacidae  Carcinoplax  1  1  0 
   Goneplacidae  Eucrate  1  0  1 
   Goneplacidae  Goneplax  1  0  1 
   Goneplacidae  Psopheticus  1  1  0 
   Goneplacidae  Pycnoplax  2  1  0 
   Goneplacidae     7  4  2 
   Hexapodidae  Hexaplax  1  1  0 
   Hexapodidae     1  1  0 
   Iphiculidae  Iphiculus  1  0  0 
   Iphiculidae     1  0  0 
   Leucosiidae  Arcania  4  0  2 
   Leucosiidae  Ebalia  3  0  3 
   Leucosiidae  Myra  2  0  0 
   Leucosiidae  Nursia  1  0  1 
   Leucosiidae  Nursilia  1  0  1 
   Leucosiidae  Praebalia  1  0  1 
   Leucosiidae  Randallia  3  1  2 
   Leucosiidae  Seulocia  1  0  0 
   Leucosiidae  Tanaoa  2  2  0 
   Leucosiidae     18  3  10 
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Infrorder  Family  Genus  Total 
species 

New Australian 
species 

New species 

   Epialtidae  Hyastenus  3  1  1 
   Epialtidae  Lahaina  1  0  0 
   Epialtidae  Menaethius  1  0  0 
   Epialtidae  Naxioides  2  0  0 
   Epialtidae  Phalangipus  2  0  0 
   Epialtidae  Rochinia  3  1  0 
   Epialtidae     12  2  1 
   Inachidae  Achaeus  6  1  1 
   Inachidae  Cyrtomaia  1  0  1 
   Inachidae  Grypachaeus  2  1  0 
   Inachidae  Oncinopus  1  0  0 
   Inachidae  Physachaeus  1  1  0 
   Inachidae  Platymaia  4  1  0 
   Inachidae  Pleistacantha  2  0  1 
   Inachidae  Sunipea  1  1  0 
   Inachidae  Genus indet.  1  0  1 
   Inachidae     18  5  3 
   Majidae  Entomonyx  1  1  0 
   Majidae  Maja  3  3  0 
   Majidae  Micippa  1  0  0 
   Majidae  Genus indet.  1  0  1 
   Majidae     6  4  1 
   Parthenopidae  Aulacolambrus  1  0  1 
   Parthenopidae  Garthambrus  1  0  0 
   Parthenopidae  Parthenope  1  0  0 
   Parthenopidae  Pseudolambrus  2  0  2 
   Parthenopidae  Rhinolambrus  1  0  1 
   Parthenopidae  Thyrolambrus  1  0  0 
   Parthenopidae     7  0  4 
   Pilumnidae  Actumnus  2  0  2 
   Pilumnidae  Calmania  1  0  0 
   Pilumnidae  Eumedonus  1  0  0 
   Pilumnidae  Harrovia  1  0  1 
   Pilumnidae  Minpulus  1  0  0 
   Pilumnidae  Pilumnus  5  0  2 
   Pilumnidae  Viaderiana  1  0  0 
   Pilumnidae  Genus indet.  14  0  14 
   Pilumnidae     27  0  20 
   Portunidae  Charybdis  2  0  0 
   Portunidae  Lissocarcinus  2  0  0 
   Portunidae  Lupocyclus  3  0  0 
   Portunidae  Ovalipes  1  0  0 
   Portunidae  Podophthalmus  1  1  0 
   Portunidae  Portunus  7  0  3 
   Portunidae  Thalamita  7  1  0 
   Portunidae  Brusinia  1  1  0 
   Portunidae     24  3  3 
   Retroplumidae  Bathypluma  1  1  0 
   Retroplumidae     1  1  0 
   Trapeziidae  Quadrella  2  1  0 
   Trapeziidae     2  1  0 
   Xanthidae  Actiomera  1  1  0 
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Infrorder  Family  Genus  Total 
species 

New Australian 
species 

New species 

   Xanthidae  Atergatopsis  1  1  0 
   Xanthidae  Epiactaea  1  1  0 
   Xanthidae  Gorgonariana  1  0  0 
   Xanthidae  Liomera  3  0  2 
   Xanthidae  Lybia  1  0  0 
   Xanthidae  Paractaea  1  0  0 
   Xanthidae  Pseudactaea  1  0  0 
   Xanthidae  Genus indet.  1  0  1 
   Xanthidae     11  3  3 
Brachyura   all taxa     177  37  62 
Caridea  Alpheidae  Alpheus  7  0  4 
   Alpheidae  Synalpheus  9  3  4 
   Alpheidae     16  3  8 
   Anchistioididae  Anchistioides  1  0  0 
   Anchistioididae     1  0  0 
   Crangonidae  Aegaeon  2  0  0 
   Crangonidae  Lissosabinea  2  0  0 
   Crangonidae  Parapontocaris  2  2  0 
   Crangonidae  Parapontophilus  1  0  0 
   Crangonidae  Philocheras  3  0  1 
   Crangonidae  Pontophilus  1  0  1 
   Crangonidae     11  2  2 
   Eugonatonotidae  Eugonatonotus  1  0  0 
   Eugonatonotidae     1  0  0 
   Glyphocrangonidae  Glyphocrangon  7  1  1 
   Glyphocrangonidae     7  1  1 
   Hippolytidae  Lebbeus  2  0  2 
   Hippolytidae  Lysmata  1  0  1 
   Hippolytidae  Merhippolyte  1  0  1 
   Hippolytidae  Tozeuma  2  0  0 
   Hippolytidae     6  0  4 
   Nematocarcinidae  Nematocarcinus  3  1  0 
   Nematocarcinidae     3  1  0 
   Oplophoridae  Acanthephyra  4  0  0 
   Oplophoridae  Janicella  1  0  0 
   Oplophoridae  Oplophorus  1  0  0 
   Oplophoridae  Systellaspis  3  0  0 
   Oplophoridae     9  0  0 
   Palaemonidae  Allopontonia  1  0  1 
   Palaemonidae  Cuapetes  1  0  0 
   Palaemonidae  Manipontonia  2  0  0 
   Palaemonidae  Paraclimenaeus  1  1  0 
   Palaemonidae  Periclemenes  1  1  0 
   Palaemonidae  Periclimenes  4  1  0 
   Palaemonidae  Urocaridella  1  0  0 
   Palaemonidae     11  3  1 
   Pandalidae  Chlorotocus  1  0  0 
   Pandalidae  Heterocarpus  7  0  1 
   Pandalidae  Plesionika  14  4  0 
   Pandalidae  Procletes  1  1  0 
   Pandalidae     23  5  1 
   Pasiphaeidae  Eupasiphae  2  0  0 
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Infrorder  Family  Genus  Total 
species 

New Australian 
species 

New species 

   Pasiphaeidae  Leptochela  1  0  0 
   Pasiphaeidae  Pasiphaea  5  1  3 
   Pasiphaeidae     8  1  3 
   Processidae  Nikoides  3  1  0 
   Processidae     3  1  0 
   Psalidopodidae  Psalidopus  1  0  0 
   Psalidopodidae     1  0  0 
   Rhynchocinetidae  Rhynchocinetes  1  0  0 
   Rhynchocinetidae     1  0  0 
   Stylodactylidae  Parastylodactylus  1  0  0 
   Stylodactylidae  Stylodactylus  3  0  0 
   Stylodactylidae     4  0  0 
   Thalassocarididae  Chlorotocoides  1  1  0 
   Thalassocarididae  Thalassocaris  2  0  2 
   Thalassocarididae     3  1  2 
Caridea   all taxa     109  18  22 
Polychelida  Polychelidae  Pentacheles  1  0  0 
   Polychelidae  Polycheles  4  0  0 
   Polychelidae     5  0  0 
Polychelida   all taxa     5  0  0 
Stenopodidea  Stenopodidae  Odontozona  1  1  0 
   Stenopodidae  Stenopus  1  0  0 
   Stenopodidae     2  1  0 
Stenopodidea   all taxa     2  1  0 
Axxidea  Axiidae  Acanthaxius  2  1  0 
   Axiidae  Ambiaxius  1  0  0 
   Axiidae  Bouvieraxius  1  1  0 
   Axiidae  Paraxiopsis  1  0  0 
   Axiidae  Pilbaraxius  1  0  0 
   Axiidae  Spongiaxius  1  0  0 
   Axiidae     7  2  0 
   Micheleidae  Michelea  1  0  1 
   Micheleidae  Tethisea  1  0  0 
  Micheleidae    2  0  1 
Axiidea   all taxa     9  5  1 
           

ALL DECAPODA      490  103  149 
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Figure 1. Map showing the bathymetry of the seafloor and samples along the 
continental margin of western Australia (SS10/2005 and SS05/2007). Bioregions 
outlined in purple. 
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Dendrobranchiata-prawns 

Australia’s tropical shelf and slope support an 
important commercial prawn fishery, thus the 
fauna is well studied. Perez Farfante and 
Kensley (1997) provide a key to families and 
genera. Many Australian species are covered by 
Grey et al. (1983). Fifty-three species were 
recorded here. Seven of these are new 
Australian records and six are probable new 
species.  

Aristeidae 
Five species were identified using Dall (2001); 
one is a probable new species.  

Aristaeomorpha foliacea (Risso, 1827) 
Records: 4 records (23 specimens), 382–412 m, 
17.47–14.82ºS 
Distribution: Atlantic, Mediterranean, Indo-west 
central Pacific Oceans 

Aristeus virilis (Bate, 1881) 
 Records: 10 records (34 specimens), 382–700 m, 
20.99–14.82ºS 
Distribution: IWP, collected in SS10/2005 

Aristeus sp MoV 5625  
Records: 2 records (81 specimen), 382–411 m, 
17.47–14.85ºS 
Distribution: new species 

Parahepomadus vaubani Crosnier, 1978 
Records: 1 record (2 specimens), 709–712 m, 14.61–
14.61ºS 
Distribution: IWP (Madagascar, Indonesia, 
Philippines) 

Pseudaristeus sibogae (De Man, 1911) 
Records: 1 record (2 specimens), 1000 m, 20.95ºS 
Distribution: Indian Ocean, collected in SS10/2005 

Benthesicymidae 
Two species were identified with reference to 
Dall (2001).  
Benthesicymus investigatoris Alcock & 
Anderson, 1899 
Records: 6 records (28 specimens), 693–1023 m, 
20.99–14.55ºS 
Distribution: IWP, collected in SS10/2005 

Gennadas propinquus Rathbun, 1906 

Records: 1 record (1 specimen), 1000 m, 20.96ºS 
Distribution: Indo-Pacific and Atlantic Oceans  

Penaeidae 
Of 20 species identified, three were new records 
for Australia and two are probable new species. 
Crosnier (1985, 1991) and Grey et al. (1983) 
were used as references. 

Metapenaeopsis aff. difficilis Crosnier, 1991 
Records: 5 records (29 specimens), 95–111 m, 
14.56–12.43ºS 
Distribution: Phillipines, New Caledonia; collected in 
SS10/2005, new Australian record if correctly 
identified 

Metapenaeopsis gallensis (Pearson, 1905) 
Records: 5 records (72 specimens), 104–109 m, 
20.21–13.47ºS 
Distribution: IWP 

Metapenaeopsis incisa Crosnier, 1991 
Records: 1 record (2 specimens), 106m, 17.76ºS 
Distribution: Indian Ocean, new Australian record  

Metapenaeopsis mogiensis Crosnier, 1991 
Records: 3 records (26 specimens), 103–109 m, 
18.43–16.75ºS 
Distribution: IWP 

Metapenaeopsis quinquedentata De Man, 1907 
Records: 1 record (1 specimen), 106 m, 17.76ºS 
Distribution: IWP, new Australian record 

Metapenaeopsis rosea Racek & Dall, 1965 
Records: 4 records (18 specimens), 102–114 m, 
19.79–17.76ºS 
Distribution: N and E Australia, collected in 
SS10/2005 

Metapenaeopsis velutina (Dana, 1852) 
Records: 1 record (30 specimens), 95 m, 12.45ºS 
Distribution: IWP, collected in SS10/2005 

Metapenaeopsis wellsi Racek, 1967 
Records: 1 record (3 specimens), 112–109 m, 16.75ºS 
Distribution: N Australia 

Metapenaeopsis sp MoV 5459  
Records: 5 records (101 specimens), 105–232 m, 
20.98–14.97ºS 
Distribution: undescribed species collected in 
SS10/2005 
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Metapenaeopsis sp MoV 5706  
Records: 2 records (3 specimens), 106–109 m, 
17.76–16.75ºS 
Distribution: new species  

Metapenaeopsis sp MoV 6448  
Records: 1 record (4 specimens), 107–90 m, 15.82ºS 
Distribution: new species  

Parapenaeopsis arafurica Racek & Dall, 1965 
Records: 1 record (2 specimens), 135–165 m, 14.57ºS 
Distribution: Indo-west Pacific, E Atlantic  

Parapenaeus fissuroides Crosnier, 1986 
Records: 1 record (2 specimens), 184–187 m, 17.49ºS 
Distribution: IWP, collected in SS10/2005 

Parapenaeus fissurus (Bate, 1881) 
Records: 1 record (14 specimens), 228–232 m, 
14.97–14.97ºS 
Distribution: W Pacific, new Australian record, 
collected in SS10/2005 

Parapenaeus murrayi Ramadan, 1938 
Records: 13 records (47 specimens), 285–446 m, 
18.77–12.48ºS 
Distribution: W Pacific, new Australian record, 
collected in SS10/2005 

Pelagopenaeus balboae (Faxon, 1893) 
Records: 1 record (1 specimen), 1000 m, 14.53ºS 
Distribution: cosmopolitan, new Australian record 

Penaeopsis sp MoV 5471  
Records: 7 records (14 specimens), 285–419 m, 
18.57–12.6ºS 
Distribution: undescribed species collected in 
SS10/2005  

Trachypenaeus curvirostris (Stimpson, 1860) 
Records: 2 records (22 specimens), 103–112 m, 
18.43–16.74ºS 
Distribution: IWP, collected in SS10/2005 

Trachypenaeus fulvus Dall, 1957 
Records: 1 record (1 specimen), 113–114 m, 19.39ºS 
Distribution: Northern Australian endemic 

Trachypenaeus granulosus (Haswell, 1879) 
Records: 2 records (2 specimens), 81–80 m, 21.04–
18.47ºS 
Distribution: IWP 

Sergestidae 
Of the four species collected only one could 
confidently be assigned to a known species. The 
others require further examination to determine 
if they are new. I referred to Vereshchaka 
(2000).   

Sergia regalis (Gordon, 1939) 
Records: 1 record (1 specimen), 1000 m, 20.96ºS 
Distribution: cosmopolitan, new Australian record 

Sergia sp MoV 6449  
Records: 1 record (1 specimen), 1023 m, 14.56ºS 
Distribution: possible new species 

Sergia sp MoV 6450  
Records: 7 records (27 specimens), 412–439 m, 
20.14–17.2ºS 
Distribution: possible new species 

Sergia sp MoV 6451  
Records: 5 records (9 specimens), 405–428 m, 
19.73–12.49ºS 
Distribution: possible new species in the challengeri 
species group 

Sicyonidae 
The species here are largely the same as those 
collected during the south-west survey. Crosnier 
(2003) was used to identify four species.  

Sicyonia bispinosa (De Haan, 1844) 
Records: 3 records (6 specimens), 110–698 m, 15.8–
14.62ºS 
Distribution: Japan, Malay Archipelago, north-east 
Australia 

Sicyonia inflexa (Kubo, 1949) 
Records: 2 records (2 specimens), 401–405 m, 
13.26–12.53ºS 
Distribution: IWP, collected in SS10/2005 

Sicyonia japonica Balss, 1914 
Records: 3 records (3 specimens), 102–119 m, 
19.79–15.79ºS 
Distribution: IWP, collected in SS10/2005 

Sicyonia vitulans (Kubo, 1949) 
Records: 1 record (2 specimens), 95 m, 12.45ºS 
Distribution: IWP, collected in SS10/2005 
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Solenoceridae 
All 16 species were identified using Dall (1999) 
and Crosnier (1965). Two species constitute 
new records for Australia. 

Cryptopenaeus clevai Crosnier, 1984 
Records: 1 record (1 specimen), 400–394 m, 14.07ºS 
Distribution: IWP 

Cryptopenaeus crosnieri Perez Farfante & 
Kensley, 1985 
Records: 5 records (6 specimens), 392–451 m, 17.2–
13.23ºS 
Distribution: Kei Island, Indonesia, NW Australia  

Hadropenaeus lucasii (Bate, 1881) 
Records: 14 records (46 specimens), 202–456 m, 
20.98–12.6ºS 
Distribution: IWP, collected in SS10/2005 

Hadropenaeus spinicauda Liu & Zhong, 1983 
Records: 1 record (1 specimen), 412–439 m, 17.2ºS 
Distribution: South China Sea, New Caledonia, new 
Australian record 

Haliporoides sibogae (De Man, 1907) 
Records: 22 records (141 specimen), 382–451 m, 
18.77–12.48ºS 
Distribution: IWP, collected in SS10/2005 

Hymenopenaeus equalis (Bate, 1888) 
Records: 10 records (34 specimens), 396–1000 m, 
20.96–12.61ºS 
Distribution: IWP 

Hymenopenaeus halli Bruce, 1966 
Records: 1 record (1 specimen), 396–403 m, 14.86ºS 
Distribution: IWP(Madagascar to Indonesia, South 
China Sea, Philippines, Japan, Wallis and Futuna 
Islands) 

Hymenopenaeus obliquirostris (Bate, 1881) 
Records: 1 record (1 specimen), 1023 m, 14.56ºS 
Distribution: New caledonia, new Australian record 

Hymenopenaeus propinquus (de Man, 1907) 
Records: 4 records (36 specimens), 399–705 m, 
17.36–14.61ºS 
Distribution: IWP, collected in SS10/2005 

Solenocera annectens Wood Mason, 1891 
Records: 4 records (13 specimens), 382–428 m, 
20.14–14.85ºS 
Distribution: Andaman Sea, Indonesia, Philippines  

Solenocera barunajaya Crosnier, 1994 
Records: 3 records (8 specimens), 698–705 m, 
14.61–14.61ºS 
Distribution: WA, collected in SS10/2005 

Solenocera comata Stebbing, 1915 
Records: 6 records (48 specimens), 202–424 m, 
24.56–14.98ºS 
Distribution: IWP, collected in SS10/2005 

Solenocera faxoni de Man, 1907 
Records: 3 records (3 specimens), 401–405 m, 
18.57–12.49ºS 
Distribution: West Pacific Ocean (Indonesia to 
Japan)  

Solenocera pectinata (Bate, 1880) 
Records: 1 record (3 specimens), 103–105 m, 18.43ºS 
Distribution: IWP, collected in SS10/2005 

Solenocera pectinulata Kubo, 1949 
Records: 3 records (15 specimens), 80–105 m, 
21.04–18.43ºS 
Distribution: IWP, collected in SS10/2005 

Solenocera rathbuni Ramadan, 1938 
Records: 4 records (76 specimens), 80–112 m, 
18.46–12.45ºS 
Distribution: IWP, collected in SS10/2005 
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Achelata – lobsters and bugs 

Five species were collected from two families in 
this group. 

Palinuridae 
Linuparus sordidus Bruce, 1965 
Records: 2 records (3 specimens), 392–407 m, 
14.86–14.82ºS 
Distribution: IWP 

Puerulus angulatus (Bate, 1888) 
Records: 4 records (8 specimens), 324–420 m, 
22.85–19.73ºS 
Distribution: IWP, collected in SS10/2005 

Scyllaridae 
Ibacus peronii Leach, 1815 
Records: 1 record (1 specimen), 202–206 m, 17.43–
17.43ºS 
Distribution: S Aus, collected in SS10/2005 

Remiarctus bertholdii (Paulson, 1875) 
Records: 2 records (13 specimens), 111–119 m, 
19.39–15.79ºS 
Distribution: IWP, collected in SS10/2005 

Thenus parindicus Burton & Davie, 2007 
Records: 1 record (1 specimen), 103–105 m, 18.43–
18.43ºS 
Distribution: NE Australia, first record for WA 
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Anomura – hermit crabs, stone 
crabs, frog crabs and squat 
lobsters 

Recent revision of the Galatheoidae has resulted 
in the rearrangement of the families 
Chirostylidae and Kiwaidae into a new 
superfamily: Chirostyloidea and recognition of 
four families within Galatheoidea (Ahyong et 
al., 2010; Schnabel & Ahyong, 2010).  

Superfamily Chirostyloidea 

The Chirostyloidea now comprises three 
families: Chirostylidae, Kiwaidae and 
Eumunididae (Schnabel & Ahyong, 2010), but 
only species from the Chirostylidae were 
recorded. Interactive DELTA-based keys to the 
genera, as well as some species are now 
available online (Taylor & Poore, 2010). 

Chirostylidae 
Nineteen species from three genera were 
identified. Four species collected here have been 
described by McCallum and Poore (Chapter 3), 
as well as a cryptic species by Poore and 
Andreakis (in prep). Four of the species 
collected closely resemble species from the 
West Pacific which are currently being 
described by Keiji Baba. References used were 
Ahyong and Baba (2004), and Baba (2005).  

Gastroptychus brachyterus Baba, 2005 
Records: 1 record (4 specimens), 390–394 m, 13.27ºS 
Distribution: Kei Islands, new Australian record 

Gastroptychus investigatoris (Alcock & 
Anderson, 1899) 
Records: 1 record (5 specimens), 390–394 m, 13.27ºS 
Distribution: Marcus-Necker Rise, the Phillipines, 
Andaman Sea, south-west India, Sumatra, the 
Maldives, new Australian record 

Uroptychodes grandirostris (Yokoya, 1933) 
Records: 1 record (1 specimen), 205–210 m, 20.99ºS 
Distribution: Japan, East China Sea, Taiwan, new 
Australian record 

Uroptychodes mortenseni (Van Dam, 1939) 
Records: 1 record (1 specimen), 90–108 m, 19.79ºS 
Distribution: Kei Islands, Manado Bight, South 
China Sea, off Zamboanga, new Australian record, 
new Australian record 

Uroptychus albus (McCallum & Poore, in prep)  
Records: 1 record (1 specimen), 1101–924 m, 
14.56ºS 
Distribution: new species 

Uroptychus bardi (McCallum & Poore, in prep) 
Records: 1 record (2 specimens), 1101–924 m, 
14.56ºS 
Distribution: new species  

Uroptychus capillataspina (McCallum & 
Poore, in prep) 
Records: 1 record (2 specimens), 390–394 m, 13.27–
13.27ºS 
Distribution: new species  

Uroptychus ciliatus Van Dam, 1933 
Records: 1 record (1 specimen), 390–394 m, 13.27–
13.27ºS 
Distribution: Kei Islands, Taiwan, new Australian 
record 

Uroptychus cyrano Poore & Andreakis, in press 
Records: 4 records (17 specimen), 191–210 m, 
20.99–14.97ºS 
Distribution: new species which closely resembles U. 
naso. 

Uroptychus jawi (McCallum & Poore, in prep) 
Records: 1 record (1 specimen), 1101–924 m, 14.56–
14.56ºS 
Distribution: new species 

Uroptychus joloensis Van Dam, 1939 
Records: 3 records (5 specimens), 81–100 m, 18.47–
14.57ºS 
Distribution: Jolo Island, Indonesia, north-western 
Australia 

Uroptychus naso Van Dam, 1933 
Records: 5 records (8 specimen), 191–210 m, 17.43–
14.97ºS 
Distribution: Southern Japan, East China Sea, 
Taiwan, Philippines, Indonesia, new Australian 
record  

Uroptychus nigricapillis Alcock, 1901 
Records: 2 records (2 specimens), 396–405 m, 
18.57–14.86ºS 
Distribution: Western Indian Ocean, Andaman Sea, 
Indonesia, the Phillipines and north-western Australia  

Uroptychus scandens Benedict, 1902 
Records: 1 record (1 specimen), 202–206 m, 17.44ºS 
Distribution: Japan, Korea, East China Sea, Java Sea, 
Banda Sea and Kei Islands, new Australian record 

Uroptychus vandamae Baba, 1988 



 

32 

 

Records: 2 records (4 specimens), 698–698 m, 
16.74–14.62ºS 
Distribution: Madagascar, Macassar Strait, Molucca 
Sea, new Australian record 

Uroptychus worrorra (McCallum & Poore, in 
prep) 
Records: 1 record (5 specimens), 394 m, 13.27ºS 
Distribution: new species  

Uroptychus sp MoV 5569 (duplex Baba, 
unpublished) 
Records: 1 record (1 specimen), 390–394 m, 13.27ºS 

Distribution: New Caledonia, Norfolk ridge. 
Description of Norfolk Ridge specimen in progress 
(K. Baba pers. com.) 

Uroptychus sp MoV 5566 (megistos Baba, 
unpublished)  
Records: 1 record (1 specimen), 390–394 m, 13.27ºS 
Distribution: Vanuatu and the Solomon Islands. 
Description of Vanuatu specimen in progress (K. 
Baba pers. com.) 

Uroptychus sp MoV 5562 (trispinatus Baba, 
unpublished) 
Records: 1 record (1 specimen), 390–394 m, 13.27ºS 
Distribution: Kei Islands, Fiji, Vanuatu, New 
Caledonia, Chesterfield Islands. Description in 
progress (K. Baba pers. com.)  

Superfamily Galatheiodea 

The Galatheiodea now comprises four families: 
Galatheidae, Munididae, Munidopsidae and 
Porcellanidae (Ahyong et al., 2010). All are 
represented here. Interactive DELTA-based 
keys to the genera, as well as some species are 
now available online (Taylor & Poore, 2010). 

Galatheidae 
Six species were identified using Baba (2005). 
Two probable new species were identified 
which have previously been collected in the 
south-west survey.  

Allogalathea elegans (Adams & White, 1848) 
Records: 3 records (11 specimens), 101–394 m, 
13.46–13.27ºS 
Distribution: IWP, collected in SS10/2005 

Galathea amboinensis De Man, 1888 
Records: 1 record (5 specimens), 95–95 m, 12.45ºS 
Distribution: Indonesia, N Aus, collected in 
SS10/2005 

Galathea consobrina De Man, 1902 
Records: 2 records (2 specimens), 95–105 m, 20.20–
14.56ºS 
Distribution: Phillipines, collected in SS10/2005 

Galathea pubescens Stimpson, 1858 
Records: 1 record (1 specimen), 228–232 m, 14.98ºS 
Distribution: IWP (South Africa–Japan–New 
Caledonia)  

Galathea spinosorostris Dana, 1852 
Records: 1 record (3 specimens), 90–108 m, 19.79ºS 
Distribution: Indian Ocean, Japan, French Polynesia, 
new Australian record 

Galathea sp MoV 5179  
Records: 2 records (3 specimens), 78–81 m, 18.46–
15.09ºS 
Distribution: new species, collected in SS10/2005 

Galathea sp MoV 5209  
Records: 1 record (1 specimen), 90–96 m, 15.11ºS 
Distribution: new species, collected in SS10/2005 

Lauriea gardineri (Laurie, 1926) 
Records: 1 record (1 specimen), 90–108 m, 19.79ºS 
Distribution: IWP, collected in SS10/2005 

Lauriea siagiani Baba, 1994 
Records: 2 records (4 specimens), 90–100 m, 16.76–
15.11ºS 
Distribution: Indonesia, Phillipines, Japan, new 
Australian record 

Munididae 
I identified 45 species and 10 genera from this 
large family. Baba (2005) provides keys to 
genera and species. 

Agononida analoga (Macpherson, 1993) 
Records: 2 records (20 specimens), 228–232 m, 
14.98ºS 
Distribution: Phillipines, Indonesia, South China Sea, 
new Australian record 

Agononida eminens (Baba, 1988) 
Records: 4 records (15 specimens), 693–1000 m, 
20.99–14.61ºS 
Distribution: West Pacific including E Aus, collected 
in SS10/2005 

Agononida incerta (Henderson, 1888) 
Records: 13 records (132 specimens), 390–451 m, 
18.77–12.48ºS 
Distribution: IWP, collected in SS10/2005 

Agononida aff. incerta (a)  
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Records: 6 records (26 specimens), 396–407 m, 
18.57–12.53ºS 
Distribution: new species, collected in SS10/2005 

Agononida aff. incerta (b)  
Records: 9 records (67 specimens), 390–456 m, 
17.05–12.48ºS 
Distribution: new species, collected in SS10/2005 

Agononida ocyrhoe (Macpherson, 1994) 
Records: 2 records (3 specimens), 390–419 m, 
13.27–12.61ºS 
Distribution: SW Pacific Islands, Fiji Vanuatu, new 
Australian record 

Agononida pilosimanus (Baba, 1969) 
Records: 1 record (1 specimen), 435–438 m, 17.2ºS 
Distribution: W Pacific including Queensland, 
collected in SS10/2005 

Agononida rubrizonata Macpherson & Baba, 
2009 
Records: 4 records (29 specimens), 401–428 m, 
19.73–12.53ºS 
Distribution: Taiwan, Vanuatu, New Caledonia, 
Queensland and New South Wales, collected in 
SS10/2005 

Agononida sp MoV 5544  
Records: 3 records (13 specimens), 697–714 m, 
14.62–14.61ºS 
Distribution: new species similar to A. eminens 

Agononida sp MoV 5587  
Records: 1 record (1 specimen), 405–406 m, 17.52ºS 
Distribution: new species 

Agononida squamosa (Henderson, 1885) 
Records: 1 record (1 specimen), 440–451 m, 17.02ºS 
Distribution: IWP 

Bathymunida balssi Van Dam, 1938 
Records: 1 record (1 specimen), 111–119 m, 15.8–
15.8ºS 
Distribution: Ceram Sea, New Caledonia, new 
Australian record 

Bathymunida dissimilis de Saint Laurent & 
Baba, 1996 
Records: 1 record (3 specimens), 107–105 m, 13.46ºS 
Distribution: Futuna Island, new Australian record 

Bathymunida sp MoV 5558  
Records: 1 record (1 specimen), 258–250 m, 21.02ºS 
Distribution: new species similar to B. sibogae 

Crosnierita yante (Macpherson, 1994) 
Records: 1 record (2 specimens), 319–222 m, 17.6ºS 

Distribution: New Caledonia, Marquesas Islands, 
Tonga, new Australian record 

Enriquea leviantennata (Baba, 2005) 
Records: 2 records (4 specimens), 396–406 m, 
14.85–17.52ºS 
Distribution: Indonesia, N Aus, collected in 
SS10/2005 

Munida agave Macpherson & Baba, 1993 
Records: 2 records (2 specimens), 105–100 m, 
16.76–14.57ºS 
Distribution: Indonesia, Phillipines, Japan, new 
Australian record 

Munida andamanica Alcock, 1894 
Records: 10 records (43 specimens), 382–446 m, 
19.73–12.48ºS 
Distribution: IWP, collected in SS10/2005 

Munida cf. asprosoma Ahyong & Poore, 2004 
Records: 3 records (5 specimens), 698–1023 m, 
16.74–14.56ºS 
Distribution: East Australia 

Munida cf. distiza Macpherson, 1994 
Records: 1 record (2 specimens), 258–250 m, 21.02ºS 
Distribution: New caledonia, French Polynesia, 
Phillipines, new Australian record 

Munida cf. remota Baba, 1989 
Records: 1 record (3 specimens), 1021–1023 m, 
14.56ºS 
Distribution: Madagascar, new Australian record 

Munida compressa Baba, 1988 
Records: 2 records (7 specimens), 392–397 m, 
13.23–12.49ºS 
Distribution: Japan, Taiwan, Indonesia, Arafura Sea, 
new Australian record 

Munida curvirostris Henderson, 1885 
Records: 2 records (2 specimens), 415–428 m, 
19.73–17.52ºS 
Distribution: Phillipines, Marcus-Necker Rise  

Munida gordoae Macpherson, 1994 
Records: 1 record (17 specimens), 108–140 m, 17.6ºS 
Distribution: West Pacific, new Australian record, 
collected in SS10/2005. This identification is 
supported by molecular evidence (N. Andreakis, pers 
com.) 

Munida leagora Macpherson, 1994 
Records: 1 record (8 specimens), 228–232 m, 14.98ºS 
Distribution: SW Pacific Islands, new Australian 
record 
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Munida pectinata Machordom & Macpherson, 
2005 
Records: 1 record (4 specimens), 108–140 m, 17.6ºS 
Distribution: New Caledonia, new Australian record. 
This identification is supported by molecular 
evidence (N. Andreakis, pers com.) 

Munida philippinensis Macpherson & Baba, 
1993 
Records: 1 record (15 specimens), 228–232 m, 
14.98ºS 
Distribution: Phillipines, new Australian record 

Munida roshanei Tirmizi, 1966 
Records: 7 records (84 specimens), 95–111 m, 
21.04–12.44ºS 
Distribution: Red, Sea, Gulf of Aden, Andaman Sea, 
new Australian record 

Munida rubridigitalis Baba, 1994 
Records: 2 records (4 specimens), 389–470 m, 
19.73–20.12ºS 
Distribution: N Queensland, collected in SS10/2005 

Munida sp MoV 5526  
Records: 2 records (4 specimens), 693–700 m, 
20.99–16.74ºS 
Distribution: possible new species similar to Munida 
keiensis, collected in SS10/2005 

Munida sp MoV 5176  
Records: 1 record (2 specimens), 80–81 m, 18.46ºS 
Distribution: new species, collected in SS10/2005 

Munida sp MoV 5537  
Records: 1 record (1 specimen), 1101–924 m, 
14.56ºS 
Distribution: new species 

Munida sp MoV 5548  
Records: 1 record (1 specimen), 401–405 m, 18.57ºS 
Distribution: new species close to M. andamanica 

Munida sp MoV 5549  
Records: 1 record (1 specimen), 456–424 m, 17.05ºS 
Distribution: new species 

Munida sp MoV 5556  
Records: 1 record (1 specimen), 319–222 m, 17.6–
17.6ºS 
Distribution: new species  

Onconida sp MoV 5559  
Records: 1 record (1 specimen), 438–435 m, 17.2ºS 
Distribution: new species 

Paramunida antipodes Ahyong & Poore, 2004 
Records: 1 record (1 specimen), 228–232 m, 14.98ºS 

Distribution: Qld, NSW 

Paramunida tricarinata (Alcock, 1894) 
Records: 4 records (32 specimens), 202–232 m, 
17.6–14.98ºS 
Distribution: Madagascar, Maldives, Arabian Sea, 
Andaman Sea, new Australian record 

Paramunida sp MoV 5553  
Records: 5 records (43 specimens), 228–439 m, 
17.2–13.26ºS 
Distribution: new species 

Paramunida sp MoV 5554  
Records: 2 records (20 specimens), 107–109 m, 
16.75–13.46ºS 
Distribution: new species 

Paramunida sp MoV 5557  
Records: 1 record (1 specimen), 184–187 m,17.49ºS  
Distribution: new species 

Plesionida sp MoV 5546  
Records: 10 records (90 specimens), 390–451 m, 
17.47–13.27ºS 
Distribution: new species 

Raymunida elegantissima (De Man, 1902) 
Records: 1 record (1 specimen), 80–105 m, 21.04ºS 
Distribution: IWP (Zanzibar, Sri Lanka, Phillipines 
French Polynesia) 

Raymunida sp MoV 5198  
Records: 1 record (1 specimen), 80–105 m, 21.04ºS 
Distribution: new species, collected in SS10/2005 

Torbenella orbis Baba, 2005 
Records: 1 record (3 specimens), 456–424 m, 17.05ºS 
Distribution: Indonesia, new Australian record 

Munidopsidae 
Macpherson (2007) provides descriptions of the 
IWP fauna and has re-established the genus 
Galacantha. One new species listed here was 
recently described by Tayor et al. (2010) who 
also include a key to the Australian fauna.  

Galacantha subspinosa Macpherson, 2007 
Records: 1 record (5 specimens), 1021–1023 m, 
14.56ºS 
Distribution: Indonesia, Phillipines, Soloman Islands, 
Vanuatu, new Australian record 

Munidopsis vesper Taylor, Ahyong and 
Andreakis, 2010 
Records: 1 record (1 specimen), 1000 m, 20.96ºS 
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Distribution: New species restricted to western 
Australia 

Munidopsis crenatirostris Baba, 1988 
Records: 3 records (3 specimens), 396–428 m, 
19.73–12.53ºS 
Distribution: Phillipines, collected in SS10/2005 

Munidopsis dasypus Alcock, 1894 
Records: 1 record (1 specimen), 987–990 m, 16.63ºS 
Distribution: IWP, collected in SS10/2005 

Munidopsis kensleyi Ahyong & Baba, 2004 
Records: 2 records (4 specimens), 1000–1023 m, 
20.95–14.55ºS 
Distribution: S Aus, collected in SS10/2005 

Porcellanidae 
Five species were identified using literature by 
Haig (1965, 1981, 1989). All are previously 
known from Western Australia. 

Aliaporcellana suluensis (Dana, 1852) 
Records: 2 records (17 specimens), 90–100 m, 
15.11–15.09ºS 
Distribution: East Africa, IWP, Japan 

Lissoporcellana quadrilobata (Miers, 1884) 
Records: 6 records (12 specimens), 79–105 m, 
19.14–15.09ºS 
Distribution: IWP 

Pachycheles sculptus (H. Milne Edwards, 
1837) 
Records: 5 records (13 specimens), 81–101 m, 
24.62–15.11ºS 
Distribution: WA, collected in SS10/2005 

Petrolisthes militaris (Heller, 1862) 
Records: 9 records (31 specimen), 80–109 m, 21.04–
13.46ºS 
Distribution: IWP including S Aus, collected in 
SS10/2005 

Polyonyx biunguiculatus (Dana, 1852) 
Records: 1 record (1 specimen), 100 m, 20.21ºS 
Distribution: IWP, including WA, collected in 
SS10/2005 

Superfamily Hippoidea 

Albuneidae 
Two species were recorded using Boyko and 
Harvey (1999) and Boyko (2002).  

Austrolepidopa caledonia Boyko & Harvey, 
1999 
Records: 3 records (4 specimens), 104–109 m, 
16.75–13.47ºS 
Distribution: This species was considered endemic to 
New Caledonia but if correctly identified constitutes 
a range extension. Bokyo (2002) also listed material 
from WA which was tentatively assigned to this 
species.  

Albunea occulatus Bokyo, 2002  
Records: 1 record (2 specimens), 106 m, 17.76ºS 
Distribution: WA, collected in SS10/2005 

Superfamily Paguroidea 

Hermit crabs are a difficult group to identify. 
McLaughlin (2003) was useful for determining 
families and genera, but the literature for 
species is scattered. A total of 39 species were 
collected from three families.  

Diogenidae 
None of the ten diogenid hermit crabs could be 
identified as those listed in the relevant 
literature (Haig & Ball, 1988; Morgan & Forest, 
1991; Rahayu, 2006, 2007). It is possible that 
with expert attention some species may be 
recognised as known species. Three of the 
possible new species were also collected in SW 
Australia (SS10/2005). 

Aniculus sp MoV 6395  
Records: 1 record (1 specimen), 107–90 m, 15.82–
15.82ºS 
Distribution: probable new species  

Dardanus sp MoV 5262  
Records: 5 records (3 specimens), 91–355 m, 35.36–
17.49ºS 
Distribution: probable new species, collected in 
SS10/2005 

Dardanus sp MoV 5267  
Records: 4 records (7 specimens), 100–165 m, 
22.85–18.43ºS 
Distribution: probable new species, collected in 
SS10/2005 

Diogenes sp MoV 6391  
Records: 3 records (4 specimens), 81–109 m, 18.47–
14.57ºS 
Distribution: probable new species  
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Diogenes sp MoV 6393  
Records: 1 record (2 specimens), 100 m, 20.21ºS 
Distribution: probable new species  

Paguristes sp MoV 5263  
Records: 5 records (12 specimens), 79–106 m, 
22.07–15.10ºS 
Distribution: probable new species, collected in 
SS10/2005 

Paguristes sp MoV 5278  
Records: 4 records (19 specimens), 166–232 m, 
21.99–14.98ºS 
Distribution: probable new species, collected in 
SS10/2005 

Paguristes sp MoV 6392  
Records: 1 record (1 specimen), 112–109 m, 16.75ºS 
Distribution: probable new species 

Paguristes sp MoV 6399  
Records: 1 record (6 specimens), 135–165 m, 14.57ºS 
Distribution: probable new species  

Paguristes sp MoV 6409  
Records: 1 record (1 specimen), 415–428 m, 19.73ºS 
Distribution: probable new species  

Paguridae 
Half of the 20 species within this difficult and 
diverse group could not be identified beyond 
family level, in part because many were 
represented by only a few specimens of a single 
sex. Keys by McLaughlin (2003) were used for 
identification to genera. Seperate references 
used for each genera include: Asakura (2001), 
McLaughlin (1997, 2007), McLaughlin and 
Haig (1989), Haig and Ball (1988) and 
Lewinsohn (1982) . 

Hemipagurus sp MoV 5281  
Records: 1 record (1 specimen), 101–104 m, 13.46ºS 
Distribution: new species, collected in SS10/2005 

Nematopagurus aff. diadema Lewinsohn, 1969 
Records: 1 record (1 specimen), 111–119 m, 15.8ºS 
Distribution: probable new species 

Nematopagurus aff. indicus Alcock, 1905 
Records: 3 records (4 specimens), 79–206 m, 17.49–
15.1ºS 
Distribution: Probable new species 

Nematopagurus sp MoV 5384  
Records: 2 records (3 specimens), 250–258 m, 
21.01ºS 
Distribution: new species, collected in SS10/2005. 
This species closely resembles Nematopagurus sp 
listed by McLaughlin (McLaughlin, 1997). 

Pylopaguropsis zebra (Henderson, 1893) 
Records: 8 records (20 specimens), 78–258 m, 
21.04–14.56ºS 
Distribution: IWP, collected in SS10/2005 

Solitariopagurus tuerkayi McLaughlin, 1997 
Records: 1 record (1 specimen), 108–140 m, 17.6ºS 
Distribution: IWP, new Australian record 

Spiropagurus fimbriatus Lewinsohn, 1982 
Records: 9 records (14 specimens), 101–119 m, 
19.79–13.46ºS 
Distribution: Red Sea, N Qld, collected in SS10/2005 

Turleana multispina McLaughlin, 1997 
Records: 1 record (1 specimen), 412–439 m, 17.2ºS 
Distribution: Indonesia, new Australian record, 
collected in SS10/2005 

Turleana albatrossae (McLaughlin & Haig, 
1996) 
Records: 2 records (5 specimens), 81–80 m, 18.47–
14.57ºS 
Distribution: Philippines, new Australian record, 
collected in SS10/2005 

Turleana cf. sibogae McLaughlin & Haig, 1996 
Records: 1 record (2 specimens), 79–78 m, 15.10ºS 
Distribution: possible new species  

Pagurid sp MoV 5261  
Records: 4 records (10 specimens), 78–109 m, 
17.77–14.56ºS 
Distribution: cannot be keyed to genus, collected in 
SS10/2005 

Pagurid sp MoV 5283  
Records: 1 record (1 specimen), 1021–1023 m, 
14.55ºS 
Distribution: cannot be keyed to genus, collected in 
SS10/2005 

Pagurid sp MoV 6396  
Records: 2 records (2 specimens), 202–990 m, 
17.44–16.64ºS 
Distribution: cannot be keyed to genus 
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Pagurid sp MoV 6397  
Records: 1 record (1 specimen), 987–990 m, 16.64ºS 
Distribution: cannot be keyed to genus 

Pagurid sp MoV 6400  
Records: 1 record (1 specimen), 184–187 m, 17.49ºS 
Distribution: female only; cannot be keyed to genus  

Pagurid sp MoV 6401  
Records: 1 record (1 specimen), 202–206 m, 17.44ºS 
Distribution: female only; cannot be keyed to genus 

Pagurid sp MoV 6403  
Records: 1 record (1 specimen), 1000 m, 20.96ºS 
Distribution: female only; cannot be keyed to genus 

Pagurid sp MoV 6407  
Records: 2 records (9 specimens), 79–78 m, 15.1–
14.57ºS 
Distribution: cannot be keyed to genus 

Pagurid sp MoV 6417  
Records: 1 record (1 specimen), 108–100 m, 16.76ºS 
Distribution: cannot be keyed to genus 

Pagurid sp MoV 6607  
Records: 1 record (3 specimens), 390–394 m, 13.27ºS 
Distribution: cannot be keyed to genus 

Parapaguridae 
Nine species were identified using Lemaitre 
(1996, 2004 a, b). Two species are new and one 
is a new record for Australia. 

Oncopagurus monstrosus (Alcock, 1894) 
Records: 4 records (17 specimens), 396–428 m, 
19.73–14.85ºS 
Distribution: IWP, collected in SS10/2005 

Oncopagurus sp MoV 6408  
Records: 2 records (2 specimens), 393–439 m, 17.2–
14.07ºS 
Distribution: new species 

Paragiopagurus diogenes (Whitelegge, 1900) 
Records: 4 records (9 specimens), 392–428 m, 
19.73–13.22ºS 
Distribution: IWP, collected in SS10/2005 

Paragiopagurus sp MoV 5727  
Records: 3 records (5 specimens), 399–698 m, 
17.53–14.62ºS 
Distribution: new species 

Strobopagurus sibogae (de Saint Laurent, 
1972) 
Records: 1 record (1 specimen), 399 m, 15.62ºS 
Distribution: Indonesia, China Sea, Japan, N Aus 

Sympagurus brevipes (de Saint Laurent, 1972) 
Records: 9 records (14 specimens), 382–407 m, 
18.57–12.48ºS 
Distribution: IWP, collected in SS10/2005 

Sympagurus dofleini (Balss, 1912) 
Records: 1 record (6 specimens), 415–428 m, 19.73ºS 
Distribution: Western and central Pacific: Borneo, 
Japan, Guam, Hawaii, Australia, French Polynesia 

Sympagurus planimanus (de Saint Laurent, 
1972) 
Records: 4 records (76 specimens), 415–726 m, 
21.97–16.74ºS 
Distribution: W Pacific, collected in SS10/2005 

Sympagurus spinimanus (Balss, 1911) 
Records: 1 record (8 specimens), 184–187m 17.49ºS 
Distribution: Off Kenya, new Australian record 
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Astacidea – scampi 

I recorded seven species from the Nephropidae, 
some of which are of commercial interest. One 
species from the rare Thaumastochelidae was 
also recorded. 

Nephropidae 
Seven species from two genera were identified 
using Macpherson (1990, 1993).  

Metanephrops australiensis (Bruce, 1966)  
Records: 6 records (29 specimens), 410–451 m, 
17.47–16.61ºS 
Distribution: Indonesia, Phillipines, WA 

Metanephrops neptunus (Bruce, 1965) 
Records: 2 records (3 specimens), 698–705 m, 
21.00–14.62ºS 
Distribution: Indonesia, South China Sea, 
Philippines, WA 

Metanephrops sibogae (De Man, 1916) 
Records: 3 records (5 specimens), 396–451 m, 
17.53–14.86ºS 
Distribution: Indonesia, N Aus 

Metanephrops velutinus Chan & Yu, 1991 
Records: 13 records (27 specimens), 382–508 m, 
35.22–14.82ºS 
Distribution: West Pacific, collected in SS10/2005 

Nephropsis serrata Macpherson, 1993 
Records: 10 records (41 specimen), 382–1000 m, 
21.00–12.53ºS 
Distribution: Indonesia, WA  

Nephropsis stewarti Wood-Mason, 1872 
Records: 3 records (4 specimens), 697–848 m, 
16.74–14.62ºS 
Distribution: IWP, collected in SS10/2005 

Nephropsis sulcata Macpherson, 1990 
Records: 4 records (7 specimens), 697–990 m, 
16.64–14.61ºS 
Distribution: IWP 

Thaumastochelidae 
A single species from this rare family of deep 
sea lobsters was identified using Chan and de 
Saint Laurent (1999). 

Thaumastocheles dochmiodon Chan & de Saint 
Laurent, 1999 
Records: 1 record (1 specimen lodged in the 
Queensland Museum), 1021–1023 m, 14.56ºS 
Distribution: N Austalia, Japan, Taiwan, S China Sea 
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Brachyura – crabs 

The recent catalogue of all brachyuran crabs 
was an invaluable taxonomic reference of this 
fauna (Ng et al., 2008). A total of 177 species 
was identified, 35% of these are likely to be 
new species, and 21% are new records for 
Australia.  

Section Podetremata 

Superfamily Cyclodorippoidea 

Cyclodorippidae 
Three species were identified using Tavares 
(1993). If correctly identified, one represents a 
new record for the genus Ketamia in Australia. 

Ketamia cf. limatula Tavares, 1993 
Records: 1 record (2 specimens), 105–80 m, 21.04ºS 
Distribution: Indonesia, New Caledonia, new 
Australian record if correctly identified 

Krangalangia spinosa (Zarenkov, 1970) 
Records: 1 record (2 specimens), 440–451 m, 17.02ºS 
Distribution: N Aus, collected in SS10/2005 

Tymolus brucei Tavares, 1991 
Records: 11 record (57 specimens), 113–451 m, 
19.39–12.53ºS 
Distribution: N WA, collected in SS10/2005 

Cymonomidae 
Two species were identified by S. Ahyong. 

Cymonomus cf. deforgesi Ahyong & Ng, 2009  
Records: 2 records (4 specimens), 987–1023 m, 
14.56–16.63ºS 
Distribution: Phillipines. This is either an additional 
record of this species, or it may be new (S. Ahyong, 
pers. com.), collected in SS10/2005 

Cymonomus sp MoV 6646  
Records: 3 records (4 specimens), 1014–1015 m, 
20.96ºS 
Distribution: Tasmania and Victoria (S. Ahyong, 
pers. com.) 

Superfamily Dromioidea 

Dromiidae 
Of three species identified using McLay (1993), 
one is likely to be a new species, another is a 
new record for Australia, and another is a new 
record for Western Australia.  

Epigodromia sp MoV 5658  
Records: 1 record (1 specimen),100 m, 20.21ºS 
Distribution: new species 

Lauridromia intermedia (Laurie, 1906) 
Records: 1 record (2 specimens), 103–105 m, 18.43ºS 
Distribution: NE Australia 

Lewindromia unidentata (Ruppell, 1830) 
Records: 3 records (3 specimens), 95–97 m, 17.77–
12.45ºS 
Distribution: IWP, new Australian record 

Dynomenidae 
Two species were identified using McLay 
(1999) and Guinot (2008), one is a new 
Australian record.  

Hirsutodynomene spinosa (Rathbun, 1911) 
Records: 1 record (1 specimen), 108–140 m, 17.6ºS 
Distribution: IWP, collected in SS10/2005 

Paradynomene tuberculata Sakai, 1963 
Records: 1 record (1 specimen), 258–250 m, 21.02ºS 
Distribution: Japan, New Caledonia, new Australian 
record 

Superfamily 
Homolodromioidea 

Homolodromiidae 
A new species and a probable new Australian 
record were recorded with reference to Guinot 
(1995).  

Dicranodromia cf. spinulata Guinot, 1995 
Records: 1 record (1 specimen), 1101–924 m, 
14.56ºS 
Distribution: New Caledonia, New Zealand, new 
Australian record 

Dicranodromia sp MoV 5656  
Records: 1 record (1 specimen), 390–394 m, 13.27ºS 



 

40 

 

Distribution: new species 

Homolidae 
The three species recorded here were also 
collected in the south-west survey (Guinot, 
1995; Richer de Forges & Ng, 2008).  

Homologenus braueri Doflein, 1904 
Records: 5 records (35 specimens), 693–1023 m, 
20.95–14.55ºS 
Distribution: IWP, collected in SS10/2005 

Latreillopsis tetraspinosa Chen & Dai, 1980 
Records: 1 record (1 specimen), 90–107 m, 15.81ºS 
Distribution: Japan, Phillipines, Indonesia, Soloman 
Islands, collected in SS10/2005 

Paramolopsis boasi Wood-Mason, 1891 
Records: 2 records (2 specimens), 401–405 m, 
18.57ºS 
Distribution: IWP, collected in SS10/2005 

Latreilliidae 
Two species were identified using Castro 
(2003). 

Latreillia pennifera Alcock, 1900 
Records: 1 record (1 specimen), 80–105 m, 21.04ºS 
Distribution: IWP, collected in SS10/2005 

Latreillia valida De Haan, 1839 
Records: 2 records (3 specimens), 79–95 m, 15.1–
12.45ºS 
Distribution: IWP including E Africa  

Superfamily Raninoidea 

Raninidae 
Two species constitute new records for 
Australia, identifications were made with 
reference to Goeke (1985).  

Lyreidus brevifrons Sakai, 1937 
Records: 9 records (86 specimens), 396–698 m, 
20.21–14.62ºS 
Distribution: Japan, South China Sea, Phillipines, 
SW Pacific, new Australian record  

Notopus dorsipes (Linnaeus, 1758)  
Records: 1 record (1 specimen), 100 m, 20.21ºS 
Distribution: IWP  

Umalia orientalis (Sakai, 1963) 

Records: 1 record (6 specimens), 186 m, 17.49ºS 
Distribution: Japan, new Australian record 

Umalia trirufomaculata (Davie & Short, 1989) 
Records: 1 record (1 specimen), 135–165 m, 14.57ºS 
Distribution: Australia, collected in SS10/2005 

Section Eubrachyura 

Superfamily Aethroidea 

Aethridae 
A single new species was identified with 
reference to Chen (1989) and Griffin (1972). 
The genus Drachiella was previously placed 
within the Leucosiidae.  

Drachiella sp MoV 6383  
Records: 2 records (2 specimens), 105–111 m, 
21.04–12.44ºS 
Distribution: new species somewhat similar to D. 
sculpta (Haswell, 1869) 

Superfamily Calappoidea 

Calappidae 
Three species were recorded, one is a new 
species recorded from the south-west and 
another is a new record for Australia (Galil, 
1993, 1997). 

Calappa torulosa Galil, 1997 
Records: 1 record (1 specimen), 107–90 m, 15.82ºS 
Distribution: Central Indo-west Pacific (Indonesia, 
Marshall Islands, Wallis Island)  

Calappa undulata Dai & Yang, 1991 
Records: 2 records (3 specimens), 81–105 m, 18.47–
18.43ºS 
Distribution: Phillipines, new Australian record 

Mursia sp MoV 4988  
Records: 1 record (1 specimen), 222–319 m, 17.6ºS 
Distribution: new species, collected in SS10/2005 

Matutidae 
The single species identified within this family 
is a new record for Australia (Galil, 1993; Galil, 
2007). 

Izanami curtispina (Sakai, 1961) 
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Records: 9 records (112 specimens), 90–203 m, 
19.8–13.47ºS 
Distribution: Madagascar to Soloman Islands, 
Vanuatu, new Australian record 

Superfamily Corystoidea 

Corystidae 
Sakai (1976) was used as a key to genera and 
Ng (2000) was a further reference for the single 
species identified.  

Jonas formosae (Balss, 1922) 
Records: 2 records (2 specimens), 103–106 m, 
18.43–17.76ºS 
Distribution: Taiwan, Singapore, new Australian 
record 

Superfamily Dorippoidea 

Dorippidae 
Only one of four species could be identified 
using Chen (1993, 1997). The other three 
species are likely to be new. 

Ethusa sp MoV 5007  
Records: 1 record (4 specimens), 1000 m, 20.95ºS 
Distribution: new species, collected in SS10/2005 

Ethusa sp MoV 5653  
Records: 1 record (5 specimens), 412–439 m, 17.2ºS 
Distribution: new species  

Ethusa sp MoV 5654  
Records: 1 record (2 specimens), 396–403 m, 14.86ºS 
Distribution: new species  

Paradorippe australiensis (Miers, 1884) 
Records: 1 record (2 specimens), 103–105 m, 18.43ºS 
Distribution: N Australia and W Papua, collected in 
SS10/2005 

Superfamily Goneplacoidea 

Chasmocarcinidae 
Without a synthesis of the group it was difficult 
to compare these species with the known fauna. 
Three species were recorded, although only one 
could be reliably identified to species using 
general brachyuran references (Sakai, 1965, 
1976; Dai & Yang, 1991). 

Camatopsis rubida Alcock & Anderson, 1899 
Records: 1 record (1 specimen), 403–407 m, ºS 
Distribution: IWP, new Australian record, collected 
in SS10/2005 

Chasmocarcinops sp MoV 6527  
Records: 1 record (4 specimens), 400 m, 17.52ºS 
Distribution: new species  

Chasmocarcinidae sp MoV 6437  
Records: 2 records (3 specimens), 987–1023 m, 
16.64–14.56ºS 
Distribution: new species 

Euryplacidae 
Castro and Ng (2010) recently revised this 
family and provide keys to all genera and some 
species.  

Eucrate sp MoV 6529  
Records: 1 record (2 specimens), 103–105 m, 18.43ºS 
Distribution: new species somewhat similar to E. 
indica (Castro & Ng, 2010).  

Psopheticus stridulans Wood Mason, 1892 
Records: 2 records (5 specimens), 440–451 m, 
17.02–19.73ºS 
Distribution: IWP, new Australian record, collected 
in SS10/2005 

Goneplacidae 
Four species were identified with reference to 
Castro (2007, 2009); two are new records for 
Australia and two may be new species. 

Carcinoplax longispinosa Chen, 1984 
Records: 1 record (1 specimen), 1101–924 m, 
14.56ºS 
Distribution: South China Sea, Phillipines, new 
Australian record 

Goneplax sp MoV 6532  
Records: 1 record (1 specimen), 112–109 m, 16.75ºS 
Distribution: new species 

Pycnoplax cf. suruguensis (Rathbun, 1932) 
Records: 6 records (30 specimens), 698–1023 m, 
20.96–14.56ºS 
Distribution: possible new species  

Pycnoplax suruguensis (Rathbun, 1932) 
Records: 1 record (2 specimens), 705–698 m, 14.62ºS 
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Distribution: Japan. Phillipines, Indonesia, New 
Caledonia, new Australian record 

Superfamily Hexapodoidea 

Hexapodidae 
A single species recorded in south-west 
Australia was again recorded here; a colour 
plate of this species exists in Sakai (1976). 

Hexaplax megalops Dolflein, 1904 
Records: 3 records (3 specimens), 397–405 m, 
18.77–12.48ºS 
Distribution: W Pacific, collected in SS10/2005 

Superfamily Leucosioidea 

Iphiculidae 
This single species was also collected in south- 
west Australia; Chen (1989) was used for 
identification. 

Iphiculus spongiosus Adams & White, 1848 
Records: 1 record (1 specimen), 96 m, 20.20ºS 
Distribution: IWP, collected in SS10/2005 

Leucosiidae 
I recorded 18 species from this diverse family, 
more than half of which are probable new 
species. I used Sakai (1976) to identify most 
genera and some species. Recent work by Galil 
(2003, 2005, 2006a, b) has resulted in a number 
of new genera, two of which are represented 
here—Tanao and Seulocia. 

Arcania septemspinosa (Fabricius, 1787) 
Records: 1 record (1 specimen), 100 m, 20.20ºS 
Distribution: IWP, collected in SS10/2005 

Arcania tuberculata Bell, 1855 
Records: 1 record (1 specimen), 105–95 m, 14.57ºS 
Distribution: East Indian Ocean, Indonesia  

Arcania sp MoV 4980  
Records: 1 record (1 specimen), 103–105 m, 18.43ºS 
Distribution: new species, collected in SS10/2005 

Arcania sp MoV 4987  
Records: 1 record (1 specimen), 78–79 m, 15.09ºS 
Distribution: new species, collected in SS10/2005 

Ebalia sp MoV 6534  

Records: 1 record (2 specimens), 95 m, 12.45ºS 
Distribution: new species 

Ebalia sp MoV 6535  
Records: 1 record (1 specimen), 105–80 m, 21.04ºS 
Distribution: new species  

Ebalia sp MoV 6539  
Records: 1 record (1 specimen), 107–90 m, 15.82ºS 
Distribution: new species  

Myra cf. brevimana Alcock, 1896 
Records: 1 record (2 specimens), 81–80 m, 18.47ºS 
Distribution: probable new species  

Myra curtimana Galil, 2001 
Records: 2 records (3 specimens), 80–105 m, 18.46–
18.43ºS 
Distribution: West Pacific, WA, collected in 
SS10/2005 

Nursia sp MoV 6537  
Records: 1 record (1 specimen), 81–80 m, 18.47ºS 
Distribution: new species 

Nursilia sp MoV 5651  
Records: 1 record (1 specimen), 100 m, 20.21ºS 
Distribution: new species  

Praebalia sp MoV 5652  
Records: 1 record (1 specimen), 440–451 m, 17.02ºS 
Distribution: new species 

Randallia pustuloides Sakai, 1961 
Records: 1 record (1 specimen), 396–403 m, 14.85–
14.85ºS 
Distribution: Japan, Phillipines, new Australian 
record, collected in SS10/2005 

Randallia sp MoV 4978  
Records: 3 records (3 specimens), 80–105 m, 21.04–
18.46ºS 
Distribution: new species, collected in SS10/2005 

Randallia sp MoV 4979  
Records: 1 record (1 specimen), 78–79 m, 15.09–
15.09ºS 
Distribution: new species, collected in SS10/2005 

Seulocia laevimana (Miers, 1884) 
Records: 1 record (1 specimen), 103–105 m, 18.43ºS 
Distribution: QLD and north-western Australia  
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Tanaoa pustulosus (Wood-Mason in Wood-
Mason & Alcock, 1892) 
Records: 4 records (8 specimens), 396–451 m, 
18.57–12.49ºS 
Distribution: IWP including East Africa, New 
Caledonia and Japan, new Australian record 

Tanaoa speciosus (Chen, 1989) 
Records: 2 records (2 specimens), 412–439 m, 
17.47–17.2ºS 
Distribution: Phillipines, New Caledina, new 
Australian record 

Superfamily Majoidea 

Epialtidae 
Twelve species were identified using Griffin 
and Tranter (1986). One species discovered and 
described from the south-west by Richer de 
Forges & Poore (2009) was again collected 
here.  

Hyastenus convexus Miers, 1884 
Records: 1 record (1 specimen), 100 m, 20.20ºS 
Distribution: IWP, collected in SS10/2005 

Hyastenus subinermis Zehntner, 1894 
Records: 1 record (1 specimen), 405–397 m, 12.49ºS 
Distribution: Indonesia, Singapore, new Australian 
record 

Hyastenus sp MoV 6367  
Records: 1 record (1 specimen), 103–105 m, 18.43ºS 
Distribution: new species  

Lahaina agassizii (Rathbun, 1902) 
Records: 1 record (1 specimen), 100 m, 20.20ºS 
Distribution: IWP, collected in SS10/2005 

Menaethius orientalis (Sakai, 1969) 
Records: 1 record (1 specimen), 95 m, 12.45ºS 
Distribution: IWP (Mauritius, Red Sea- Japan- 
French Polynesia) 

Naxioides carnarvon Griffin & Tranter, 1986 
Records: 4 records (6 specimens), 105–100 m, 
21.04–15.82ºS 
Distribution: Western Australia- Between Point 
Cloates and Carnarvon 

Naxioides robillardi (Miers, 1882) 
Records: 1 record (1 specimen), 110 m, 15.8ºS 
Distribution: IWP, collected in SS10/2005 

Phalangipus hystrix (Miers, 1886) 
Records: 3 records (10 specimens), 80–105 m, 
18.46–18.43ºS 
Distribution: IWP, collected in SS10/2005 

Phalangipus longipes (Linnaeus, 1758) 
Records: 1 record (1 specimen), 135–165 m, 14.57ºS 
Distribution: IWP 

Rochinia annae Richer de Forges & Poore, 
2008 
Records: unknown station 
Distribution: IWP(Sri Lanka to Philippines and New 
Guinea)  

Rochinia pulchra (Miers, 1886) 
Records: 5 records (6 specimens), 111–407 m, 15.8–
12.53ºS 
Distribution: IWP(Sri Lanka to Philippines and New 
Guinea)  

Rochinia sibogae  Griffin & Tranter, 1986 
Records: 2 records (2 specimens), 987–1000 m, 
20.96–16.64ºS 
Distribution: Indonesia, new Australian record 

Inachidae 
 A diverse fauna of 18 species was recorded 
from this family, three of which are probable 
new species. Some specimens were examined 
by B. Richer de Forges (BRF). In addition to 
Griffin & Tranter (1986), I consulted Guinot 
and Richer de Forges (1986), and Griffin 
(1970). 

Achaeus cf. erythraeus Balss, 1929 
Records: 1 record (1 specimen), 107–105 m, 13.46ºS 
Distribution: Western Indian Ocean, new Australian 
record if correctly identified 

Achaeus cf. paradicei Griffin, 1970 
Records: 1 record (3 specimens), 79–78 m, 15.1ºS 
Distribution: Indo-malaysian region 

Achaeus curvirostris (A. Milne Edwards, 1873) 
Records: 1 record (1 specimen), 101–104 m, 13.46ºS 
Distribution: IWP, collected in SS10/2005 

Achaeus lacertosus Stimpson, 1857 
Records: 1 record (1 specimen), 110–110 m, 15.8ºS 
Distribution: IWP, collected in SS10/2005 

Achaeus sp MoV 6363  
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Records: 1 record (1 specimen), 111–119 m, 15.8ºS 
Distribution: new species  

Achaeus villosus Rathbun, 1916 
Records: 1 record (1 specimen), 111–119 m, 15.8ºS 
Distribution: Indo-malaysian region 

Cyrtomaia aff. intermedia Sakai, 1938  
Records: 4 records (11 specimen), 405–1023 m, 
16.74–12.49ºS 
Distribution: probable new species identified by BRF  

Grypachaeus cf. tenuicollis Takeda, 1978 
Records: 1 record (1 specimen), 108–100 m, 16.76ºS 
Distribution: Japan, new Austrlian record if correctly 
identified 

Grypachaeus hyalinus Alcock & Anderson, 
1894 
Records: 1 record (1 specimen), 203–210 m, 14.97ºS 
Distribution: Indian Ocean, new Australian record, 
collected in SS10/2005 

Oncinopus aranea De Haan, 1839 
Records: 5 records (5 specimens), 80–400 m, 18.46–
12.45ºS 
Distribution: W Pacific, collected in SS10/2005 

Physachaeus ctenurus Alcock, 1895 
Records: 1 record (1 specimen), 397–405 m, 12.48ºS 
Distribution: Andaman Sea, new Australian record, 
collected in SS10/2005 

Platymaia bartschi Rathbun, 1916 
Records: 8 records (15 specimens), 228–451 m, 
18.78–12.53ºS 
Distribution: Phillipines, South China Sea, Japan, 
new Australian record 

Platymaia fimbriata Rathbun, 1916 
Records: 4 records (5 specimens), 435–990 m, 
20.99–16.63ºS 
Distribution: West Pacific, Australia, collected in 
SS10/2005 

Platymaia remifera Rathbun, 1916 
Records: 1 record (3 specimens), 405–397 m, 12.49ºS 
Distribution: Phillipines, South China Sea, Taiwan 

Platymaia wyvillethomsoni Miers, 1886 
Records: 1 record (1 specimen), 404–401 m, 12.53ºS 
Distribution: Indonesia, Phillipines, Japan, New 
Caledonia 

Pleistacantha simplex Rathbun, 1932 
Records: 1 record (1 specimen), 440–451 m, 17.02ºS 
Distribution: Japan, East China Sea, Indonesia  

Pleistacantha sp MoV 6373  
Records: 1 record (1 specimen), 228–232 m, 14.98ºS 
Distribution: new species 

Sunipea indicus (Alcock, 1895) 
Records: 3 records (4 specimens), 90–111 m, 15.81–
12.43ºS 
Distribution: West Pacific, new Australian record, 
collected in SS10/2005 

Inachidae sp MoV 6446  
Records: 2 records (4 specimens), 79–106 m, 17.76–
15.10ºS 
Distribution: new species which cannot be assigned 
to a genus  

Majidae 
Of six species identified (Griffin & Tranter, 
1986) one is a probable new species. 

Entomonyx depressus Sakai, 1974 
Records: 1 record (1 specimen), 95 m, 12.45ºS 
Distribution: Japan, new Australian record, collected 
in SS10/2005 

Maja gibba Alcock, 1895 
Records: 1 record (1 specimen), 390–394 m, 13.27ºS 
Distribution: W Pacific, new Australian record, 
collected in SS10/2005 

Maja spinigera (De Haan, 1839) 
Records: 1 record (1 specimen), 135–165 m, 14.57ºS 
Distribution: Japan, Taiwan, Phillipines, new 
Australian record 

Maja suluensis Rathbun, 1916 
Records: 1 record (1 specimen), 80–81 m, 18.46ºS 
Distribution: Indonesia, new Australian record, 
collected in SS10/2005 

Micippa platipes Rüppell, 1830 
Records: 1 record (1 specimen), 95–95 m, 12.45–
12.45ºS 
Distribution: IWP (South Africa to Japan and central 
and SW Pacific)  

Majid sp MoV 6368  
Records: 1 record (1 specimen), 205–210 m, 20.99ºS 
Distribution: new species  
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Superfamily Parthenopoidea 

Parthenopidae 
Seven species were collected but only two could 
be confidently identified to species. Genera 
were determined using keys in Sakai (1976). 
Except for one, all species were the same as 
those collected in the south-west survey.  

Aulacolambrus sp MoV 5014  
Records: 1 record (1 specimen), 80–105 m, 21.04–
21.04ºS 
Distribution: new species, collected in SS10/2005 

Garthambrus cf. lacunosa (Rathbun, 1906) 
Records: 1 record (1 specimen), 191–202 m, 14.98–
14.98ºS 
Distribution: probable new species, collected in 
SS10/2005 

Parthenope chondrodes Davie & Turner, 1994 
Records: 1 record (3 specimens), 111–119 m, 15.79ºS 
Distribution: WA, collected in SS10/2005 

Pseudolambrus sp MoV 5009  
Records: 1 record (1 specimen), 111–119 m, 15.79ºS 
Distribution: new species, collected in SS10/2005 

Pseudolambrus sp MoV 6452  
Records: 1 record (1 specimen), 110–110 m, 15.8ºS 
Distribution: new species 

Rhinolambrus sp MoV 5012  
Records: 3 records (4 specimens), 78–108 m, 16.75–
15.09ºS 
Distribution: new species, collected in SS10/2005 

Thyrolambrus excavatus Baker, 1905 
Records: 1 record (1 specimen), 95 m, 12.45ºS 
Distribution: S Aus, collected in SS10/2005  

Superfamily Pilumnoidea 

Pilumnidae 
Only six of the 28 species collected could be 
identified to species with reference to Sakai 
(1976), Galil (1988) and Ng (1987). More than 
half of the species cannot be accurately assigned 
to genera, and it is likely many of these are new. 

Actumnus sp MoV 6445  

Records: 1 record (1 specimen), 105–95 m, 14.57–
14.57ºS 
Distribution: new species  

Actumnus sp MoV 6469  
Records: 1 record (3 specimens), 107–90 m, 15.82–
15.82ºS 
Distribution: new species  

Calmania prima Laurie, 1906 
Records: 3 records (5 specimens), 81–105 m, 18.47–
17.77ºS 
Distribution: IWP (Sri Lanka to Japan)  

Eumedonus niger H. Milne Edwards, 1834 
Records: 2 records (3 specimens), 111–399 m, 
15.79–15.61ºS 
Distribution: W Pacific, collected in SS10/2005 

Gorgonariana cf. sodalis (Alcock, 1898) 
Records: 2 records (5 specimens), 90–100 m, 15.11–
15.09ºS 
Distribution: IWP 

Harrovia sp MoV 6530  
Records: 1 record (1 specimen), 95 m, 12.45ºS 
Distribution: new species  

Lophoplax sp MoV 5105 (Minpulus timorensis 
Davie, unpublished)  
Records: 1 record (1 specimen), 97–109 m, 17.77ºS 
Distribution: N Aus, collected in SS10/2005 

Pilumnus cf. minutus (de Haan, 1835) 
Records: 4 records (8 specimens), 90–108 m, 21.04–
13.46ºS 
Distribution:  (South Africa to Japan and New 
Caledonia), collected in SS10/2005 

Pilumnus kingstoni (Rathbun, 1923) 
Records: 1 record (1 specimen), 95–95 m, 12.45ºS 
Distribution: S Aus, collected in SS10/2005 

Pilumnus labyrinthicus Miers, 1884 
Records: 4 records (8 specimens), 95–95 m, 21.04–
12.45ºS 
Distribution: Queensland and now WA 

Pilumnus sp MoV 6465  
Records: 1 record (1 specimen), 396–403 m, 14.86ºS 
Distribution: new species 

Pilumnus sp MoV 6525  
Records: 1 record (1 specimen), 109–102 m, 19.8ºS 
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Distribution: new species  

Viaderiana cf. quadrispinosa (Zehntner, 1894)  
Records: 1 record (1 specimen), 107–105 m, 13.46ºS 
Distribution: Ambon, Indonesia 

Pilumnid sp MoV 6439  
Records: 1 record (1 specimen), 100 m, 20.21ºS 
Distribution: probable new species  

Pilumnid sp MoV 6440  
Records: 1 record (1 specimen), 100 m, 20.21ºS 
Distribution: new species 

Pilumnid sp MoV 6441  
Records: 2 records (8 specimens), 109–102 m, 
20.21–19.8ºS 
Distribution: probable new species 

Pilumnid sp MoV 6442  
Records: 2 records (3 specimens), 105–95 m, 20.21–
14.57ºS 
Distribution: probable new species  

Pilumnid sp MoV 6443  
Records: 1 record (1 specimen), 135–165 m, 14.57ºS 
Distribution: new species 

Pilumnid sp MoV 6457  
Records: 1 record (1 specimen), 108–140 m, 17.6ºS 
Distribution: probable new species 

Pilumnid sp MoV 6460  
Records: 1 record (1 specimen), 81–80 m, 18.47ºS 
Distribution: probable new species  

Pilumnid sp MoV 6464  
Records: 4 records (9 specimens), 90–108 m, 19.8–
15.11ºS 
Distribution: probable new species  

Pilumnid sp MoV 6465  
Records: 1 record (1 specimen), 109–97 m, 17.77ºS 
Distribution: probable new species  

Pilumnid sp MoV 6466  
Records: 1 record (1 specimen), 105–80 m, 21.04ºS 
Distribution: probable new species  

Pilumnid sp MoV 6470  
Records: 1 record (1 specimen), 81–80 m, 18.47ºS 
Distribution: probable new species  

Pilumnid sp MoV 6471  

Records: 1 record (3 specimens), 90–94 m, 15.11ºS 
Distribution: probable new species 

Pilumnid sp MoV 6472  
Records: 1 record (1 specimen), 109–97 m, 17.77–
17.77ºS 
Distribution: probable new species 

Pilumnid sp MoV 6526  
Records: 1 record (1 specimen), 108–100 m, 16.76–
16.76ºS 
Distribution: new species 

Superfamily Portunoidea 

Portunidae 
Twenty-four species were identified using 
Stephenson (1972). Three are new records for 
Australia. On further investigation, up to four 
species may be new. 

Brusinia elongata (Sakai, 1969) 
Records: 1 record (7 specimens), 112–109 m, 16.75ºS 
Distribution: IWP, new Australian record 

Charybdis bimaculata (Miers, 1886) 
Records: 1 record (1 specimen), 228–232 m, 14.98ºS 
Distribution: IWP (East Africa to Japan)  

Charybdis cf. jaubertensis Rathbun, 1924 
Records: 1 record (1 specimen), 103–105 m, 18.43ºS 
Distribution: N Aus. Possible new species.  

Lissocarcinus laevis Miers, 1886 
Records: 1 record (2 specimens), 112–109 m, 16.75ºS 
Distribution: Indo-west central Pacific Oceans (South 
Africa to Japan and Hawai'i) 

Lissocarcinus polybiodes Adams and White, 
1849 
Records: 1 record (1 specimen), 100 m, 15.09ºS 
Distribution: IWP (Madagascar to Japan, Philippines, 
Vanuatu and New Caledonia)  

Lupocyclus philippinensis Semper, 1880 
Records: 5 records (11 specimen), 97–112 m, 19.14–
13.46ºS 
Distribution: IWP, collected in SS10/2005 

Lupocyclus rotundatus Adams and White, 1849 
Records: 5 records (12 specimens), 79–105 m, 
18.47–14.57ºS 
Distribution: East IWP (Sri Lanka to Japan)  
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Lupocyclus aff. tugelae Barnard, 1950 
Records: 4 records (19 specimens), 78–105 m, 
21.04–15.09ºS 
Distribution: new species, collected in SS10/2005 

Ovalipes iridescens (Miers, 1886) 
Records: 4 records (16 specimens), 390–456 m, 
17.05–12.6ºS 
Distribution: IWP, collected in SS10/2005 

Podophthalmus nacreus Alcock, 1899 
Records: 2 records (4 specimens), 103–105 m, 
20.14–18.43ºS 
Distribution: Madagascar, Philippines, Japan, new 
Australian record 

Portunus aff. argentatus (A. Milne Edwards, 
1861) 
Records: 11 record (81 specimen), 79–119 m, 20.21–
15.1ºS 
Distribution: probable new species 

Portunus haanii (Stimpson, 1858) 
Records: 5 records (11 specimen), 90–112 m, 18.43–
15.1ºS 
Distribution: IWP, collected in SS10/2005 

Portunus aff. orbitosinus Rathbun, 1911 
Records: 3 records (19 specimens), 103–112 m, 
18.43–16.74ºS 
Distribution: probable new species, collected in 
SS10/2005 

Portunus pelagicus (Linnaeus, 1758) 
Records: 1 record (1 specimen), 95 m, 12.45ºS 
Distribution: IWP (Madagascar to Japan and Tahiti)  

Portunus pulchicristatus (Gordon, 1931) 
Records: 3 records (21 specimen), 113–114 m, 
20.20–19.39ºS 
Distribution: IWP, collected in SS10/2005 

Portunus sanguinolentus (Herbst, 1783) 
Records: 1 record (2 specimens), 110 m, 15.8ºS 
Distribution: IWP (South Africa to Japan, 
Philippines, New Zealand)  

Portunus sp MoV 6533  
Records: 1 record (1 specimen), 79–78 m, 15.1ºS 
Distribution: new species 

Thalamita cf. malaccensis Gordon, 1938 
Records: 2 records (2 specimens), 103–105 m, 
20.21–18.43ºS 

Distribution: Malay Peninsula, Java Sea. Possible 
new species  

Thalamita cf. mitsiensis Crosnier, 1962 
Records: 2 records (4 specimens), 81–80 m, 20.21–
18.47ºS 
Distribution: IWP (Madagascar, Phillipines, 
Malaysia) 

Thalamita macropus Montgomery, 1931 
Records: 5 records (19 specimens), 90–112 m, 
17.77–12.45ºS 
Distribution: N Aus, collected in SS10/2005 

Thalamita macrospinifera Rathbun, 1911 
Records: 1 record (1 specimen), 79–78 m, 15.1ºS 
Distribution: SW Pacific, new Australian record 

Thalamita oculea Alcock, 1899 
Records: 2 records (5 specimens), 108–100 m, 
17.77–16.76ºS 
Distribution: IWP (East Africa- W Pacific) 

Thalamita sexlobata Miers, 1886 
Records: 1 record (1 specimen), 95–105 m, 14.56ºS 
Distribution: IWP, collected in SS10/2005 

Thalamita spinifera Borradaile, 1902 
Records: 2 records (9 specimens), 80–108 m, 21.04–
19.79ºS 
Distribution: IWP, collected in SS10/2005 

Superfamily Retroplumoidea 

Retroplumidae 
This new record for Australia was identified 
using de Saint Laurent (1989). 

Bathypluma spinifer Saint Laurent, 1989 
Records: 4 records (8 specimens), 401–428 m, 
19.73–17.52ºS 
Distribution: Phillipines, new Australian record 

Superfamily Trapezioidea 

Trapeziidae 
Two species, one a new Australian record, were 
identified using Castro (2004). 

Quadrella coronata Dana, 1852 
Records: 3 records (3 specimens), 81–95 m, 18.47–
12.45ºS 
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Distribution: IWP (from South Africa to Japan and 
Vanuatu, Coral Sea)  

Quadrella reticulata Alcock, 1898 
Records: 2 records (7 specimens), 80–405 m, 21.04–
16.62ºS 
Distribution: IWP, new Australian record, collected 
in SS10/2005 

Superfamily Xanthoidea 

Xanthidae 
Seven species of xanthid were collected and 
most of these could be identified using Serène 
(1984). Three species are possibly new. 

Actiomera erythra (Lanchester, 1902) 
Records: 1 record (1 specimen), 107–90 m, 15.82ºS 
Distribution: Japan, Singapore, Indonesia, new 
Australian record 

Atergatopsis alcocki (Laurie, 1906) 
Records: 1 record (1 specimen), 103–105 m, 18.43–
18.43ºS 
Distribution: IWP, new Australian record, collected 
in SS10/2005 

Epiactaea nodulosa (White, 1848) 
Records: 2 records (2 specimens), 90–96 m, 21.04–
15.11ºS 
Distribution: Indian Ocean, new Australian record 

Liomera cinctimana (White, 1847) 
Records: 1 record (1 specimen), 109–97 m, 17.77ºS 
Distribution: Indo-Pacific Oceans (East Africa to 
Japan and east to west coast of America between 
lower California and Galapagos) 

Liomera sp MoV 6456  
Records: 1 record (1 specimen), 109–97 m, 17.77ºS 
Distribution: new species 

Liomera sp MoV 6462  
Records: 2 records (2 specimens), 105–100 m, 
21.04–16.76ºS 
Distribution: new species 

Lybia cf. hatagumoana Sakai, 1961 
Records: 1 record (1 specimen), 135–165 m, 14.57ºS 
Distribution: This specimen matches a specimen 
from the Phillipines photographed in Ng et al ( 2008).  

Paractaea rufopunctata (H. Milne Edwards, 
1834) 

Records: 1 record (2 specimens), 95 m, 12.45ºS 
Distribution: IWP, Atlantic, collected in SS10/2005 

Pseudactaea corallina (Alcock, 1898) 
Records: 2 records (2 specimens), 107–100 m, 
16.76–15.82ºS 
Distribution: East Africa, IWP, Japan  

Xanthid sp MoV 6459  
Records: 1 record (1 specimen), 90–94 m, 15.11ºS 
Distribution: new species 
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Caridea – shrimps 

A total of 109 species from 17 families was 
collected. Holthuis (1993) provide a useful 
guide to determine families and genera of 
caridean shrimps. A series of papers on caridean 
shrimps of the Albatross was also very useful 
(Chace,1983, 1984, 1985, 1986, 1988, 1997). 

Alpheidae 
If these identifications are correct, the 15 
species collected here are almost entirely 
different from those species collected in the 
south-western survey (the only exception being 
S. neomeris). Papers by Banner & Banner were 
of reference (1973, 1975, 1982) as well as 
Chace (1988). Eight species are likely to be 
new.  

Alpheus edamensis De Man, 1888 
Records: 1 record (2 specimens), 100 m, 20.21ºS 
Distribution: IWP 

Alpheus spongiarum Coutière,1897 
Records: 2 records (2 specimens), 95–105 m, 14.57–
12.45ºS 
Distribution: IWP  

Alpheus villosus (Olivier, 1811) 
Records: 1 record (2 specimens), 103–105 m, 18.43ºS 
Distribution: IWP 

Alpheus sp MoV 5681  
Records: 5 records (21 specimen), 90–108 m, 20.21–
13.46ºS 
Distribution: new species  

Alpheus sp MoV 5682  
Records: 1 record (1 specimen), 100–96 m, 15.09ºS 
Distribution: new species  

Alpheus sp MoV 5683  
Records: 2 records (7 specimens), 81–95 m, 18.47–
14.57ºS 
Distribution: new species  

Alpheus sp MoV 5685  
Records: 2 records (2 specimens), 440–451 m, 
19.73–17.02ºS 
Distribution: new species  

Synalpheus stimpsoni Coutière,1905 

Records: 4 records (18 specimens), 90–108 m, 
19.79–14.57ºS 
Distribution: IWP (Madagascar- PNG) 

Synalpheus cf. stimpsoni Coutière,1905 
Records: 2 records (2 specimens), 90–108 m, 19.79–
18.43ºS 
Distribution: possible new species somewhat 
different to the above 

Synalpheus neomeris (De Man, 1897) 
Records: 4 records (76 specimens), 80–112 m, 
18.46–12.45ºS 
Distribution: IWP, collected in SS10/2005 

Synalpheus cf. neomeris (De Man, 1897) 
Records: 1 record (2 specimens), 95 m, 12.45ºS 
Distribution: IWP, possible new species similar to S. 
neomeris 

Synalpheus triacanthus De Man, 1910 
Records: 1 record (2 specimens), 184–187 m, 17.49ºS 
Distribution: Phillipines, Indonesia, new Australian 
record 

Synalpheus sp MoV 5684  
Records: 1 record (1 specimen), 90–108 m, 19.79ºS 
Distribution: new species  

Synalpheus sp MoV 5686  
Records: 1 record (1 specimen), 135–165 m, 14.57ºS 
Distribution: new species  

Synalpheus sp MoV 5688  
Records: 1 record (1 specimen), 108–140 m, 17.6ºS 
Distribution: new species  

Synalpheus sp MoV 5689  
Records: 1 record (1 specimen), 108–100 m, 16.76ºS 
Distribution: new species  

Anchistioididae 
A single species was identified by A.J. Bruce. 

Anchistioides willeyi (Borradaile, 1899) 
Records: 2 records (4 specimens), 80–107 m, 18.46–
13.46ºS 
Distribution: IWP, collected in SS10/2005 
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Crangonidae 
Eleven species were identified by J. Taylor with 
reference to Chace (1984). Two species are 
new, one of which was recently described by 
Taylor (2010). 

Aegaeon lacazei (Gourret, 1887) 
Records: 1 record (2 specimens), 228–232 m, 14.97ºS 
Distribution: cosmopolitan, collected in SS10/2005 

Aegaeon rathbunae De Man, 1918 
Records: 7 records (10 specimens), 405–437 m, 
20.14–12.49ºS 
Distribution: IWP 

Lissosabinea ecarina Komai, 2006 
Records: 1 record (1 specimen), 438–435 m, 17.2ºS 
Distribution: Western Pacific, Phillipines, Indonesia, 
new record for Australia 

Lissosabinea indica (De Man, 1918) 
Records: 3 records (5 specimens), 403–451 m, 17.2–
12.61ºS 
Distribution: Japan, Indonesia, Coral Sea and new 
Caledonia  

Parapontocaris aspera Chace, 1984 
Records: 2 records (12 specimens), 389–470 m, 
19.73–20.14ºS 
Distribution: Phillipines, new Australian record, 
collected in SS10/2005 

Parapontocaris levigata Chace, 1984 
Records: 11 record (52 specimens), 285–428 m, 
19.73–12.48ºS 
Distribution: Phillipines, collected in SS10/2005 

Parapontophilus junceus (Bate, 1888) 
Records: 9 records (22 specimens), 698–1000 m, 
21.00–14.62ºS 
Distribution: Indonesia, French Polynesia, New 
Caledonia, collected in SS10/2005 

Philocheras modestus (De Man, 1918) 
Records: 3 records (3 specimens), 412–451 m, 17.2–
17.02ºS 
Distribution: Gulf of Oman to Philippines, Japan, 
Western Australia 

Philocheras plebs (Kemp, 1916) 
Records: 2 records (2 specimens), 81–101 m, 18.47–
13.47ºS 
Distribution: Indonesia 

Philocheras anthonyi Taylor, 2010  
Records: 1 record (4 specimens), 319–222 m, 17.6ºS 
Distribution: new species also collected in 
SS10/2005  

Pontophilus sp MoV 6434  
Records: 1 record (1 specimen), 456–424 m, 17.05ºS 
Distribution: new species  

Eugonatonotidae 
A single species was identified using Chace 
(1997). 

Eugonatonotus chacei Chan & Yu, 1991 
Records: 6 records (8 specimens), 285–412 m, 
18.57–13.27ºS 
Distribution: E Pacific, W Australia, collected in 
SS10/2005 

Glyphocrangonidae 
Of seven species collected one is likely to be 
new and another is likely to be a new record for 
Australia (Komai, 2004, 2006; Komai & Chan, 
2008).  

Glyphocrangon demani Komai, 2006 
Records: 1 record (1 specimen), 1000 m, 20.96ºS 
Distribution: Indonesia, new Australian record  

Glyphocrangon faxoni De Man, 1918 
Records: 2 records (2 specimens), 404–401 m, 
12.53–12.49ºS 
Distribution: Indonesia, Phillipines, north-western 
Australia 

Glyphocrangon lineata Komai, 2004 
Records: 4 records (17 specimens), 697–1023 m, 
14.61–14.55ºS 
Distribution: Indonesia, WA, collected in SS10/2005 

Glyphocrangon proxima Komai, 2004 
Records: 5 records (13 specimens), 697–714 m, 21–
14.61ºS 
Distribution: Indonesia, Phillipines, north-western 
Australia 

Glyphocrangon pugnax De Man, 1918 
Records: 3 records (13 specimens), 382–407 m, 
18.78–14.82ºS 
Distribution: Indonesia, Phillipines, north-western 
Australia 

Glyphocrangon cf. regalis Bate, 1888 
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Records: 2 records (3 specimens), 403–419 m, 
12.61–12.53ºS 
Distribution: Banda Sea, Indonesia, possible new 
record for Australia.  

Glyphocrangon sp MoV 5707  
Records: 1 record (10 specimens), 1021–1023 m, 
14.56ºS 
Distribution: new species 

Hippolytidae 
Four of the six species collected are new, one of 
which was recently described by McCallum & 
Poore (2010). Keys to genera and a species list 
are available in Hayashi (1992). 

Lebbeus cristagalli McCallum & Poore, 2010 
Records: 2 records (3 specimens), 405–437 m, 
17.36–12.49ºS 
Distribution: new species  

Lebbeus sp MoV 5693  
Records: 1 record (1 specimen), 987–990 m, 16.64ºS 
Distribution: new species 

Lysmata sp MoV 5691  
Records: 1 record (3 specimens), 103–105 m, 18.43ºS 
Distribution: new species 

Merhippolyte sp MoV 5694  
Records: 1 record (9 specimens), 390–394 m, 13.27ºS 
Distribution: new species 

Tozeuma armatum Paulson, 1875 
Records: 1 record (1 specimen), 103–105 m, 18.43ºS 
Distribution: IWP 

Tozeuma tomentosum (Baker, 1904) 
Records: 1 record (1 specimen), 184–187 m, 17.49ºS 
Distribution: Japan, South Australia  

Nematocarcinidae 
Three species were identified with reference to 
Chace (1986); one is a new record for Australia. 

Nematocarcinus bituberculatus Chace, 1986 
Records: 1 record (2 specimens), 705–698 m, 14.62ºS 
Distribution: Phillipines, Indonesia, new Australian 
record 

Nematocarcinus gracilis Bate, 1888 
Records: 1 record (1 specimen), 1101–924 m, 
14.56ºS 

Distribution: Arabian Sea to Hawaii 

Nematocarcinus undulatipes Bate, 1888 
Records: 1 record (1 specimen), 705–698 m, 14.62–
14.62ºS 
Distribution: IWP—Eastern Africa to the Kermadec 
Islands, north of New Zealand 

Oplophoridae 
Nine species were identified with reference to 
Chace (1986). Six of these species are thought 
to be cosmopolitan in the tropical and temperate 
oceans. 

Acanthephyra armata A. Milne Edwards, 1881 
Records: 3 records (5 specimens), 693–1000 m, 
20.95–14.61ºS 
Distribution: cosmopolitan, collected in SS10/2005 

Acanthephyra eximia Smith, 1884 
Records: 7 records (12 specimens), 697–1023 m, 
20.96–14.53ºS 
Distribution: cosmopolitan 

Acanthephyra quadrispinosa Kemp, 1939 
Records: 2 records (2 specimens), 698–990 m, 
16.63–14.61ºS 
Distribution: cosmopolitan, collected in SS10/2005 

Acanthephyra sanguinea Wood Mason & 
Alcock, 1892 
Records: 1 record (18 specimens), 709–712 m, 
14.61–14.61ºS 
Distribution: IWP 

Janicella spinicauda (A. Milne Edwards, 1883) 
Records: 3 records (4 specimens), 412–438 m, 17.2–
17.06ºS 
Distribution: cosmopolitan, collected in SS10/2005 

Oplophorus gracilirostris A. Milne Edwards, 
1881 
Records: 8 records (18 specimens), 390–1000 m, 
19.73–12.53ºS 
Distribution: cosmopolitan, collected in SS10/2005 

Systellaspis cf. pellucida (Filhol, 1884) 
Records: 8 records (31 specimen), 410–1000 m, 
17.53–14.62ºS 
Distribution: probable new species 

Systellaspis curvispina Crosnier, 1987 
Records: 1 record (2 specimens), 697–714 m, 14.62–
14.62ºS 
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Distribution: Madagascar  

Systellaspis debilis (A. Milne Edwards, 1881) 
Records: 2 records (2 specimens), 987–1023 m, 
16.63–14.55ºS 
Distribution: cosmopolitan, collected in SS10/2005 

Palaemonidae 
Much of this material was examined by A.J 
Bruce, who determined that one species is likely 
to be new and three others are new records for 
Australia. 

Allopontonia sp MoV 5726  
Records: 1 record (1 specimen), 103–105 m, 18.43–
18.43ºS 
Distribution: new species  

Cuapetes grandis Stimpson, 1860 
Records: 1 record (1 specimen), 81–80 m, 18.47–
18.47ºS 
Distribution: Indian Ocean– IWP  

Manipontonia psamathe (De Man, 1902) 
Records: 1 record (1 specimen), 103–105 m, 18.43–
18.43ºS 
Distribution: IWP (Eastern Africa to Japan, 
Philippines, New Caledonia and Marshall Islands) 

Manipontonia psamathe (De Man, 1902) 
Records: 2 records (2 specimens), 95–105 m, 13.46–
12.45ºS 
Distribution: IWP (East Africa to Caroline islands) 

Paraclimenaeus seticauda Bruce 2008 
Records: 1 record (1 specimen), 81–80 m, 18.47ºS 
Distribution: north-western Australia, new Australian 
record 

Periclemenes aleator Bruce, 1991 
Records: 1 record (1 specimen), 440–451 m, 17.02ºS 
Distribution: Loyalty islands, new Australian record, 
collected in SS10/2005 

Periclimenes hirsutus Bruce, 1971 
Records: 1 record (1 specimen), 111–119 m, 15.8ºS 
Distribution: IWP 

Periclimenes paralcocki Li & Bruce, 2006 
Records: 1 record (1 specimen), 403–407 m, 17.53ºS 
Distribution: WA and French Polynesia 

Periclimenes tenuirostris Bruce, 1990 
Records: 1 record (1 specimen), 108–100 m, 16.76ºS 

Distribution: New Caledonia, new Australian record  

Periclimenes tosaensis Kubo, 1951 
Records: 1 record (1 specimen), 108–100 m, 16.76ºS 
Distribution: north-western Australia and South 
China Sea 

Urocaridella urocaridella Holthuis, 1950 
Records: 2 records (2 specimens), 81–97 m, 18.47–
17.77ºS 
Distribution: East IWP (India, Andaman and Mergui 
Islands, Indonesia, Malaysia, New Caledonia) N Aus 

Pandalidae 
Of the 23 species collected here, five constitute 
new records for Australia, and one is a new 
species that was also collected in the south-west 
survey. Many of these species are widely 
distributed (Chace, 1985).  

Chlorotocus crassicornis (Costa, 1871) 
Records: 1 record (2 specimens), 228–232 m, 14.98–
14.98ºS 
Distribution: Eastern Atlantic (Mediterranean, 
southern Spain to Congo River, west Africa), IWP 
(southern Africa to South and East China Seas, and 
Korea Strait), north-western Australia 

Heterocarpus dorsalis Bate, 1888 
Records: 11 records (158 specimens), 285–1023 m, 
20.99–14.55ºS 
Distribution: cosmopolitan, collected in SS10/2005 

Heterocarpus gibbosus Bate, 1888 
Records: 3 records (18 specimens), 390–924 m, 
14.56–12.49ºS 
Distribution: Indo-west Pacific (eastern Africa to 
Indonesia, Philippines, and east to Tonga) 

Heterocarpus hayashii Crosnier, 1988 
Records: 10 records (64 specimens), 228–456 m, 
19.73–14.89ºS 
Distribution: West Pacific, GBR, collected in 
SS10/2005 

Heterocarpus longirostris MacGilchrist, 1905 
Records: 1 record (2 specimens), 1021–1023 m, 
14.56ºS 
Distribution: Indo-west Pacific (Maldive Islands, 
Andaman Sea, west of Sumatra, Mariana Islands) 

Heterocarpus sibogae de Man, 1917 
Records: 14 records (164 specimens), 228–990 m, 
19.73–12.49ºS 
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Distribution: Indo-west Pacific (Andaman Sea to 
Western Samoa) 

Heterocarpus sp MoV 5540  
Records: 12 records (171 specimen), 90–428 m, 
19.79–12.6ºS 
Distribution: new species, collected in SS10/2005 

Heterocarpus woodmasoni Alcock A, 1901 
Records: 3 records (8 specimens), 397–412 m, 
17.46–12.48ºS 
Distribution: IWP, collected in SS10/2005 

Plesionika acinacifer Chace, 1985 
Records: 2 records (2 specimens), 697–714 m, 
14.62–14.61ºS 
Distribution: Phillipines, new Australian record, 

Plesionika bifurca Alcock & Anderson, 1894 
Records: 9 records (45 specimens), 397–1000 m, 
20.99–12.48ºS 
Distribution: IWP, collected in SS10/2005 

Plesionika cf. philippinensis Chace, 1985 
Records: 2 records (31 specimen), 103–107 m, 
18.43–13.46ºS 
Distribution: Phillipines and South China Sea, 
possible new species or new Australian record, 
collected in SS10/2005 

Plesionika fimbriata Chace, 1985 
Records: 1 record (1 specimen), 106–106 m, 17.76ºS 
Distribution: Hawaii, Phillipines, new Australian 
record 

Plesionika lophotes Chace, 1985 
Records: 1 record (2 specimens), 228–232 m, 14.98ºS 
Distribution: Phillipines, Japan, north-western 
Australia 

Plesionika martia (Milne-Edwards, 1883) 
Records: 7 records (91 specimen), 390–419 m, 
20.14–12.53ºS 
Distribution: South Atlantic, IWP 

Plesionika ocellus (Bate, 1888) 
Records: 4 records (14 specimens), 390–419 m, 
13.27–12.49ºS 
Distribution: Indonesia, South China Sea, 
Philippines, Hawai'ian Islands 

Plesionika parvimartia Chace, 1985 
Records: 1 record (1 specimen), 414–407 m, 16.61ºS 
Distribution: Indonesia, Phillipines 

Plesionika pumila Chace, 1985 
Records: 1 record (4 specimens), 103–105 m, 18.43ºS 
Distribution: Phillipines, north-western Australia 

Plesionika reflexa Chace, 1985 
Records: 4 records (30 specimens), 390–456 m, 
17.06–13.27ºS 
Distribution: IWP, collected in SS10/2005 

Plesionika rostricrescentis Bate, 1888 
Records: 1 record (1 specimen), 258–250 m, 21.02ºS 
Distribution: South China Sea, Phillipines, Indonesia, 
new Australian record 

Plesionika semilaevis Bate, 1888 
Records: 22 records (197 specimens), 285–451 m, 
19.73–12.48ºS 
Distribution: IWP, collected in SS10/2005 

Plesionika serratifrons Borradaile, 1899 
Records: 1 record (1 specimen), 228–232 m, 14.97ºS 
Distribution: IWP, collected in SS10/2005 

Plesionika spinidorsalis (Rathbun, 1906) 
Records: 12 records (80 specimens), 396–451 m, 
19.73–12.48ºS 
Distribution: IWP, collected in SS10/2005 

Procletes levicarina (Bate, 1888) 
Records: 1 record (3 specimens), 80–81 m, 18.46–
18.46ºS 
Distribution: IWP, new Australian record, collected 
in SS10/2005 

Pasiphaeidae 
Eight species were identified using papers by 
Hayashi (1999, 2004, 2006) and Hanamura 
(1994). Three are probable new species. 

Eupasiphae cf. gilesii (Wood-Mason & Alcock, 
1893) 
Records: 1 record (2 specimens), 1000 m, 14.53ºS 
Distribution: Atlantic–Indo Pacific Oceans. 

Eupasiphae latirostris (Wood Mason & 
Alcock, 1891) 
Records: 1 record (1 specimen), 700 m, 21ºS 
Distribution: Indian Ocean, WA 

Leptochela robusta Stimpson, 1860 
Records: 3 records (5 specimens), 81–106 m, 18.47–
17.76ºS 
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Distribution: South China Sea, Philippine Islands, 
Indonesia, West Pacific, NW Australia  

Pasiphaea orientalis Schmitt, 1931 
Records: 3 records (8 specimens), 390–403 m, 
15.62–13.27ºS 
Distribution: Taiwan, WA  

Pasiphaea pseudacantha Hayashi, 2004 
Records: 1 record (1 specimen), 412–439 m, 17.2ºS 
Distribution: Kei Island, Indonesia, new Australian 
record 

Pasiphaea sp MoV 5675  
Records: 1 record (4 specimens), 415–428 m, 19.73ºS 
Distribution: new species  

Pasiphaea sp MoV 5676  
Records: 2 records (2 specimens), 705–698 m, 
19.73–14.62ºS 
Distribution: new species  

Pasiphaea sp MoV 5677  
Records: 2 records (2 specimens), 404–412 m, 
17.47–13.26ºS 
Distribution: new species  

Processidae 
Three species were identified using Chace 
(1997); one is a new record for Australia. 

Nikoides gurneyi Hayashi, 1975 
Records: 6 records (14 specimens), 95–114 m, 
19.39–12.45ºS 
Distribution: IWP (east Africa and Red Sea to Sulu 
Islands and N Sumatra) 

Nikoides maldivensis Borradaile, 1915 
Records: 1 record (2 specimens), 95–95 m, 12.45–
12.45ºS 
Distribution: IWP  

Nikoides sibogae De Man, 1918 
Records: 4 records (8 specimens), 81–106 m, 21.04–
17.76ºS 
Distribution: IWP, new Australian record 

Psalidopodidae 
This family contains a single genus and three 
species, only one of which is known to occur in 
northern Australia (Chace & Holthuis, 1978).  

Psalidopus huxleyi Wood Mason & Alcock, 
1892 

Records: 1 record (1 specimen), 1000 m, 20.96ºS 
Distribution: IWP,  north-western Australia 

Rhynchocinetidae 
A single species was identified using Okuno 
(1994).  

Rhynchocinetes brucei Okuno, 1994 
Records: 2 records (9 specimens), 80–105 m, 21.04–
21.04ºS 
Distribution: W Pacific, E Australia, collected in 
SS10/2005 

Stylodactylidae 
Three species, all previously known from 
Australia, were identified using Chace (1983) 
and Hanamura (1996). 

Parastylodactylus bimaxillaris (Bate, 1888) 
Records: 6 records (8 specimens), 202–419 m, 
17.47–12.49ºS 
Distribution: IWP 

Stylodactylus licinus Chace, 1983 
Records: 6 records (13 specimen), 390–1023 m, 
16.65–13.27ºS 
Distribution: Philippines, Japan, New Caledonia, 
Chesterfield Islands, Fiji, north-western Australia 

Stylodactylus libratus Chace, 1983 
Records: 2 records (2 specimens), 205–394 m, 
20.99–13.27ºS 
Distribution: Indonesia,W Pacific, NSW  

Thalassocarididae 
One species is recorded for the first time in 
Australia (Chace, 1985). Two others are 
probably new species.  

Chlorotocoides spinincauda (De Man, 1902) 
Records: 2 records (3 specimens), 105–100 m, 
16.76–14.57ºS 
Distribution: Maldive, Andaman Islands, Phillipines, 
new Australian record 

Thalassocaris sp MoV 5703  
Records: 1 record (1 specimen), 81–80 m, 18.47ºS 
Distribution: new species  

Thalassocaris sp MoV 5704  
Records: 1 record (1 specimen), 105–95 m, 14.57ºS 
Distribution: new species similar to T. lucida. 
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Polychelida – deep-sea 
lobsters 

Polychelidae 
Galil (2000) was used to identify the six species 
collected here. 

Pentacheles laevis Bate, 1878 
Records: 1 record (6 specimens), 1021–1023 m, 
14.55ºS 
Distribution: cosmopolitan, collected in SS10/2005 

Polycheles aculeatus Galil, 2000  
Records: 9 records (17 specimens), 382–428 m, 
20.14–12.49ºS 
Distribution: Indo-West Pacific (New Caledonia, 
Indonesia, Japan) 

Polycheles auriculatus (Bate, 1878) 
Records: 6 records (15 specimens), 693–1000 m, 
20.99–14.61ºS 
Distribution: IWP, collected in SS10/2005 

Polycheles coccifer Galil, 2000 
Records: 2 records (9 specimens), 415–428 m, 
19.73ºS 
Distribution: IWP, collected in SS10/2005 

Polycheles phosphorus (Alcock, 1894) 
Records: 1 record (1 specimen), 705–698 m, 14.62ºS 
Distribution: IWP (Arabian Sea, eastern Indian 
Ocean, New Caledonia, Japan, Indonesia, 
Philippines) 

Polycheles typhlops Heller, 1862 
Records: 11 record (88 specimens), 382–446 m, 
19.73–14.82ºS 
Distribution: cosmopolitan 
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Stenopodidea – coral shrimps 

Stenopodidae 
One species is probably new (Holthuis, 1946; 
Okuno, 2003), and another is common in 
Australia.  

Odontozona aff. spongicola (Alcock and 
Anderson, 1899) 
Records: 1 record (2 specimens), 90–108 m, 19.79ºS 
Distribution: W Atlantic, probable new species 

Stenopus hispidus (Olivier, 1811) 
Records: 1 record (1 specimen), 107–105 m, 13.46ºS 
Distribution: IWP 
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Axiidea – ghost and sponge 
shrimps 

Two familes are represented by nine species. 
Keys to genera and species are available in 
Poore (1994).  Although traditionally placed in 
the Thalassinidea, these families now fall in the 
Axiidea infraorder (Robles et al., 2009). 

Axiidae 
Two new species collected here were recently 
described by Poore & Collins (2009), who also 
provide a key to all Australian species. 

Acanthaxius clevai Ngoc-Ho, 2006 
Records: 2 records (2 specimens), 228–435 m, 17.2–
14.98ºS 
Distribution: Soloman Islands, new Australian record 

Acanthaxius gathaaguda Poore & Collins, 
2009 
Records: 1 record (1 specimen), 440–451 m, 17.02ºS 
Distribution: WA, recently described species 
collected in SS10/2005 

Ambiaxius sp.  
Records: 1 record (1 specimen), 705–698 m, 14.62ºS 
Distribution: WA, single individual lacking chelipeds 

Bouvieraxius keiensis Sakai, 1992 
Records: 1 record (1 specimen), 105–80 m, 21.04ºS 
Distribution: Indonesia (Kei Island), Timor Sea, 
Mauritius, new Australian record 

Paraxiopsis brocki (De Man, 1888) 
Records: 1 record (1 specimen), 109–97 m, 17.77ºS 
Distribution: IWP (Japan- Hawaii- Kenya- SW 
Australia)  

Pilbaraxius kariyarra Poore & Collins 2009 
Records: 1 record (1 specimen), 401–405 m, 18.57ºS 
Distribution: WA, recently described species and 
genus from this single specimen 

Spongiaxius brucei (Sakai, 1986) 
Records: 1 record (1 specimen), 403–419 m, 12.61ºS 
Distribution: NW Australian endemic 

Micheleidae 
Two species were examined by G. Poore; one is 
a new species. 

Michelea sp MoV 5530  
Records: 1 record (1 specimen), 81–80 m, 18.47ºS 

Tethisea mindoro Poore, 1997 
Records: 1 record (1 specimen), 81–80 m, 18.47ºS 
Distribution: Phillipines, WA  
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Abstract 

Two new species of hippolytid shrimp are described from the continental margin of 

western Australia, Lebbeus clarehannah sp. nov. from one female specimen collected 

off Bald Island at a depth of 408–431 m and Lebbeus cristagalli sp. nov. from ten 

specimens collected off north-western Australia at depths of 397–458 m. Both species 

belong to the group of Lebbeus species possessing epipods on only the first two pairs of 

pereopods. Within this group, they are similar to L. yaldwyni Kensley, Tranter & 

Griffin, 1987 from NSW, Australia, and L. compressus Holthuis, 1947 from Japan in 

possessing a high crest on the carapace. These crested species of Lebbeus are reviewed; 

they can be distinguished from one another by the shape of the carapace crest, the 

number of spines on maxilliped 3 and on colour pattern. A key to all crested species and 

colour photos of the Australian species are provided.  

The following publication resulted from this chapter: 

McCallum, A.W. & Poore, G.C.B. (2010) Two crested and colourful new species of 

Lebbeus (Crustacea: Caridea: Hippolytidae) from the continental margin of Western 

Australia. Zootaxa, 2372, 126-137. 
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Introduction 

Recent surveys of the continental margin of western Australia reveal a diverse and 

relatively undiscovered decapod crustacean fauna (Poore et al., 2008). Of more than 

500 species identified from a survey of the south-west, one third are suspected to be 

new species, including a distinctively coloured species of the genus Lebbeus White, 

1847. In the consequent survey of north-western Australia another distinctive species of 

Lebbeus was collected. Although 45 species of Lebbeus exist world-wide (Komai et al., 

2004; Jensen, 2006), only one species, Lebbeus yaldwyni Kensley, Tranter & Griffin, 

(1987), has so far been described from Australia. Here I describe two new species, and 

provide a key to distinguish them from closely related species within the genus, all of 

which possess a high dorsal crest and epipods on the first and second pereopods. The 

specimens used in this study are lodged in the Western Australian Museum (WAM), the 

Museum and Art Galleries of the Northern Territory (NTM) and Museum Victoria 

(NMV). Comparative material was borrowed from the Australian Museum, Sydney 

(AM). Further abbreviations are: pocl, postorbital carapace length; ov., ovigerous; 

CSIRO, Commonwealth Scientific and Industrial Research Organisation. 

. 

 



 

64 

 

Lebbeus White, 1847 

Lebbeus White, 1847: 76. — Holthuis 1993: 219, 237 (key, explanation of conservation of 

name). — Hayashi 1992: 116–118 (diagnosis, synonymy). 

Diagnosis. Lateral surface of carapace smooth (except for supraorbital spines). 

Carapace with 1 supraorbital spine on each side; pterygostomian spine well developed 

and sharp; no branchiostegal spine; antennal spine present. Mandibular palp with 2 

articles. Maxilliped 3 without exopod. Pereopod 2 carpus with 7 articles. Pereopods 3–5 

meri with lateral spines. Pereopods without arthrobranchs. Abdominal segments 

dorsally rounded.  

Remarks. Lebbeus contains 47 described species most of which were recently listed by 

Komai et al. (2004). Three species were later described by Jensen (2006). The genus 

has a cosmopolitan distribution extending from cold to tropical waters, including the 

Antarctic and the Arctic, although species generally have a narrow geographic range 

(Komai et al., 2004). Few species have been described from South America, Africa or 

Australia. Approximately half of the described species are from the north-western 

Pacific (waters off Japan, Russia, Korea and northern China) and a key to these species 

was published by Hayashi (1992). Variation in the development of epipods on 

pereopods 1−3 has commonly been used to diagnose and group species (Hayashi, 1992; 

Fransen, 1997; Komai et al., 2004) but intraspecific variation in the presence of an 

epipod on pereopod 3 has been reported (Komai et al., 2004). The new species fall into 

a small group of only four species distinguished by possession of a high crest on the 

carapace and epipods on the first two pereopods.. 

Key to crested species of Lebbeus 

1  Maxilliped 3 with 8–10 corneous spines; carapace crest with 4-6 teeth dorsally  ..  

  ................................................................................ .L. compressus Holthuis, 1947 

−  Maxilliped 3 with more than 19 corneous spines; carapace crest with 6–11 teeth 

dorsally  ................................................................................................................. 2 

2  Carapace crest with 6–8 dorsal teeth, profile almost triangular; carapace colour 

pattern of 6–10 curved oblique scarlet stripes, or with stripes broken into many 

small scarlet spots  ...............................................................  L. cristagalli sp. nov.  
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−  Carapace crest with 9–11 teeth, profile evenly convex; carapace colour pattern 

of 4−6 oblique curved scarlet stripes or 5 rows of spots  .....................................  3 

3  Carapace with 10 rostral-postrostral teeth; carapace pale yellow and green, with 

rows of scarlet spots; abdominal somites 1–3 with rows of scarlet spots ...............  

  ........................................................................................... L. clarehannah sp. nov. 

−  Carapace with 6-8 rostral-postrostral teeth; carapace pale pink, with 4–6 curved 

scarlet stripes; abdominal somites 1–3 with scarlet stripes .....................................    

  ........................................................ L. yaldwyni Kensley, Tranter & Griffin, 1987  

 

 

Lebbeus clarehannah sp. nov. (Figs. 1C, 2, 3) 

Lebbeus sp. MoV 5425.—Poore, McCallum & Taylor, 2008: 84.  

Material examined. Holotype. Western Australia, off Bald Island (35°12.49'S, 

118°39.04'E–35°12.14'S, 118°40.08'E), 408–431 m, beam trawl, R. Wilson et al. on 

FRV Southern Surveyor, 24 Nov. 2005 (stn SS10/2005/034), WAM CR40055 (female, 

pocl. 10.0 mm). 

Diagnosis. Carapace high-crested, evenly convex in profile, with 10 forwardly directed 

teeth on rostrum and anterior half of carapace. Rostrum a continuation of carapace crest, 

reaching almost to distal margin of basal antennular article, apex acutely triangular with 

tubercle ventral to apex. Maxilliped 3 with 23 corneous spines (Fig. 2D). Pereopods 1 

and 2 with epipods. Colour pattern, see description below (Fig. 1C). 

Description of holotype. Carapace high-crested, evenly convex in profile, with 10 

forwardly directed teeth on rostrum and anterior half of carapace. Rostrum a 

continuation of carapace crest, reaching almost to distal margin of basal antennular 

article, apex acutely triangular with tubercle ventral to apex. Carapace with single 

strong marginal supraorbital spine, marginal antennal spine, pterygostomian angle with 

small spine, and low rounded suprabranchial ridge (Figs. 2A–B).  

 Abdominal somites dorsally rounded. Pleura of somites 1–4 ventrally rounded, 

of somite 2 subcircular, of somite 4 elongate-oval; posteroventral angle of pleuron 5 

acute. Somite 3 dorsally strongly hooded and curved, with rounded middorsal 

suggestion of ridge in posterior three-fourths. Somite 5 length 0.75 length of somite 6. 
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Somite 6 with posteroventral corner triangular. Telson dorsally gently convex with a 

proximal median cluster of fine setae on small ridge; with 4 (right) and 5 (left) 

dorsolateral spines, tapering to convex posterior margin bearing short outer, and longer 

inner pair of spines, with several fine setae between longer pair of spines (Fig. 2C).  

 Cornea much wider than eyestalk, well pigmented.  

 Antennular stylocerite lanceolate, distally acute, extending well beyond distal 

margin of peduncular article 1; mesial and distal margins of article 1 bearing row of 

plumose setae; mesial margin with spine at distal two-thirds; article 2 with mesial 

plumose setae and strong triangular spine at outer distal angle; article 3 with strong 

triangular spine directed anteriorly; inner flagellum slender, shorter than ventral 

flagellum; latter robust, tapering distally, of about 20 setigerous articles (Fig. 2B, setae 

not figured). 

 Antennal scaphocerite with outer margin almost straight, ending in strong spine 

not extending beyond rounded distal margin of blade; latter widest at proximal third; 

antennal article 1 bearing strong ventral spine; flagellum missing from specimen (Fig. 

2B).  

 Mouthparts typical for the genus. Mandibular palp of 2 articles, second article 

slightly longer than article 1 with distal setae, without lateral setae (Fig. 3C); 

mandibular incisor flattened, slender, tapering to acute apex with fine distal serrations; 

molar stout, grinding surface oblique-truncate. Maxillule, maxilla, maxillipeds 1 and 2 

as figured (Figs. 3D–G). Maxilliped 3 extending beyond scaphocerite by half length of 

distal article; distal article flattened, parallel-sided for most of its length, with single row 

of 23 corneous spines on mesial margin (Fig. 2D).  

 Pereopod 1 reaching distal two-thirds of scaphocerite, robust, fingers slightly 

shorter than palm; corneous acute tip of fixed finger fitting between 2 corneous apical 

spines of dactylus (Figs. 2E–F). Pereopod 2 extending beyond scaphocerite by 1.75 

length of chela; carpus almost 1.75 times length of merus, composed of 7 articles; 

ischium slightly longer than merus (Fig. 3A). Pereopod 3 dactylus and propodus 

missing; carpus unarmed; merus with distal spine on outer surface. Pereopods 4 

missing. Pereopod 5 overreaching scaphocerite by length of dactylus; with single distal 

spine on outer surface of merus; carpus slightly less than half length of propodus and 
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unarmed, with single distal spine on outer surface of merus, propodus blade-like, not 

cylindrical (Fig. 3B).  

 Pereopods 1–5 each with single pleurobranch; epipod present on pereopods 1 

and 2. 

 Uropodal peduncle with outer distal lobe apically narrowly rounded; exopod 

slightly longer than endopod, with fixed marginal tooth and movable spine at about 

distal three-fourths (Fig. 2C). 

Colour pattern. Carapace pale yellow anteriorly fading to green at dorsal posterior half 

and covered in scarlet spots arranged in 5 curved oblique lines, more scattered on crest. 

Abdomen pink with 2 vertical rows of scarlet spots on each of somites 1 and 2, and 1 

row and a few scattered spots on somite 3. Tail fan semitransparent. Bases of antennules 

and antennae, maxilliped 3 and pereopods orange tinted and speckled (Fig. 1C).  

Distribution. Southern Western Australia continental slope, 35°S, 408–431 m (known 

only from type locality). 

Etymology. This species is named after Clare Hannah Longley for her love of Western 

Australia's ocean, and her contribution to its conservation; used as a noun in apposition. 

Remarks. Lebbeus clarehannah sp. nov. belongs in the group of species of Lebbeus 

with epipods present on pereopods 1 and 2. It closely resembles the other three crested 

species discussed in this paper but can be differentiated on the shape of the dorsal crest, 

number of spines on maxilliped 3 and on colour pattern as outlined in Table 1. Lebbeus 

compressus has only 8−10 corneous spines on maxilliped 3 while the specimen of L. 

clarehannah has 23 spines. L. clarehannah also has more teeth on the dorsal crest than 

L.compressus. Its unique colour patttern distinguishes it from the south-eastern 

Australian L. yaldwyni which has stripes rather than rows of spots. Differences from L. 

cristagalli are discussed below. 

 

Lebbeus cristagalli sp. nov.  

(Figs 1A, 1B, 4) 

Material examined. Holotype: Western Australia, North-western Australia, near 

Ashmore Reef (12° 28.53'S, 123°25.04'E –12°29.58'S, 123°25.00'E), 397–405 m, beam 
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trawl, Dianne Bray et al. on FRV Southern Surveyor, 07 Jul 2007 (stn SS05/2007/189), 

WAM C40056 (female, pocl. 7.4 mm). Paratypes: same data as holotype, NMV 

J58388 (male, pocl. 6.4 mm); Imperieuse transect (17°21.5'S 118°57.3167'E –

17°20.88'S 118°56.8'E), 437–446 m, beam trawl, Dianne Bray et al. on FRV Southern 

Surveyor, 15 Jun 2007 (stn SS05/2007/056), NMV J58315 (male, pocl. 12.7 mm); off 

Karratha (18°53' S– 116°10' E), 458–456 m, A. J. Bruce on RV Soela, 30 Jan 1984 (stn 

S01/84/12), NTM CR 000570 (ov. female, pocl. 15mm). Off Port Hedland (18°05'S, 

118°10'E), 408–396 m, trawl, T. Davis on RV Soela, 2 Feb 1984 (stn S01/84/27), NTM 

CR 000564 (male, pocl. 8.1 mm); off Eighty Mile beach (17°34.12'S, 118°43.588'E), 

405 m, trawl, T. Davis on RV Soela, 3 Feb 1984 (stn S01/84/32), NTM CR 000562 (ov. 

female, pocl. 15.2 mm); off Eighty Mile beach (17°15'S, 119°13'E), 435 m, trawl, B. 

Wallner on KFV Comac Endeavour, 5 Nov 1985, NTM CR 007028 (ov. female, pocl. 

17.4 mm); off Broome (16°53.0'S 119°50.8'E), 450 m, trawl, T. Davis on RV Soela, 5 

Feb 1984 (stn S01/84/42), NTM CR 000565 (ov. female, pocl. 15 mm); off Broome 

(16°22'S 120°21'E), 456–452 m, trawl, A.J. Bruce on RV Soela, 5 Feb 1984 (stn 

S01/84/45), NTM CR 000582 (2 females, pocl. 14.5–12.6 mm). Non-type material: 

Timor Sea (9°35'S 129°28'E) 360-396 m, trawl, B. Wallner on FV Territory Pearl, 18 

Jan 1988, NTM CR006897 (ov. female, pocl. 15.2 mm). 

Diagnosis. Carapace high-crested, triangular in profile, with 6–8 forwardly directed 

teeth on rostrum and anterior two-thirds of carapace. Second-last tooth highest in 

profile. Rostrum a continuation of carapace crest, reaching almost to distal margin of 

basal antennular article; apex acutely triangular with or without small spine ventral to 

apex (Figs. 4A, E–G). Maxilliped 3 with 19−32 corneous spines, rarely more than 25 

(Fig. 4D). Pereopods 1 and 2 with epipods. Colour − see description below (Fig. 4A–B). 

Description of holotype. Carapace high-crested, triangular in profile, with 6–8 

forwardly directed teeth on rostrum and anterior two-thirds of carapace. Second-last 

posterior tooth highest in profile. Rostrum a continuation of carapace crest, reaching 

almost to distal margin of first antennular article; apex acutely triangular, with or 

without small spine ventral to apex (Figs. 4A, E–G). Carapace with strong marginal 

supraorbital spine, marginal antennal spine, pterygostomial angle with small spine, and 

low rounded suprabranchial ridge (Figs. 4A–B). 
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 Abdominal somites dorsally rounded. Somite 3 dorsally strongly hooded and 

curved, with rounded middorsal suggestion of ridge in posterior three-quarters. Pleura 

of somites 1–4 ventrally rounded, of somite 2 subcircular, of somite 4 elongate-oval; 

posteroventral angle of pleuron 5 acute. Somite 5 0.65 times length of somite 6. Somite 

6 with posteroventral corner triangular. Telson dorsally gently convex, with proximal 

median cluster of fine setae on small ridge; with 5 pairs of dorsolateral spines, tapering 

to convex posterior margin bearing short outer and longer inner pairs of spines, with 

several simple fine setae between longer pair of spines (Fig. 4B). 

 Cornea much wider than eyestalk, well pigmented. 

 Antennular stylocerite lanceolate, distally acute, extending well beyond distal 

margin of peduncular article 1; mesial and distal margins of article 1 bearing row of 

plumose setae; mesial margin with ventral spine at distal two-thirds; article 2 with 

mesial plumose setae and strong triangular spine at outer distal angle; article 3 with 

strong triangular spine directed anteriorly; inner flagellum slender, shorter than ventral 

flagellum; latter robust, tapering distally, of about 20 setigerous articles (Fig. 4C). 

 Antennal scaphocerite with outer margin almost straight, ending in strong spine 

not extending beyond rounded distal margin of blade; latter widest at proximal third; 

antennal article 1 bearing strong ventral spine; flagellum missing from specimen (Fig. 

4C). 

 Mouthparts typical for the genus. Mandibular palp of 2 articles, article 2 slightly 

longer than article 1, with distal setae and row of lateral setae; mandibular incisor 

flattened, slender, tapering to acute apex, with 2 fine distal serrations; molar stout, 

grinding surface oblique-truncate (Fig. 5C). Maxillule, maxilla, maxillipeds 1 and 2 

little different from those figured for L. clarehannah (Figs. 3D–G). Maxilliped 3 

extending beyond scaphocerite by half length of distal article; distal article flattened, 

parallel-sided for most of its length, with 1 row of 20 corneous spines on mesial margin 

(Fig. 4D). 

 Pereopod 1 reaching distal two-thirds of scaphocerite, robust; fingers slightly 

shorter than palm; corneous acute tip of fixed finger fitting between 2 corneous apical 

spines of dactylus. Pereopod 2 extending beyond scaphocerite by 1.75 times length of 

chela; carpus almost 1.75 times length of merus, of 7 articles; ischium slightly longer 

than merus (Fig. 5A). Pereopod 3 over-reaching scaphocerite by half length of propodus 

plus dactylus; dactylus with corneous apical spine and 5 smaller spines on flexor 

margin; carpus slightly less than half length of propodus, unarmed; merus with distal 
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spine on flexor margin, smaller spine at about distal two-thirds. Pereopod 4 extending 

anteriorly slightly less than pereopod 3, of similar proportions to pereopod 3, with 1 

distal spine. Pereopod 5 overreaching scaphocerite by length of dactylus; with 1 distal 

spine on outer surface of merus; carpus slightly less than half length of propodus and 

unarmed (Fig. 5B). 

 Pereopods 1–5 each with 1 pleurobranch; epipod present on pereopods 1 and 2.

 Uropodal peduncle with outer distal lobe apically narrowly rounded; exopod 

subequal in length than endopod, with fixed marginal tooth and movable spine at about 

distal three-quarters (Fig. 4C). 

Colour pattern. Carapace colour pattern pale with curved oblique scarlet stripes. 

Female holotype with 10 scarlet stripes broken into small scarlet spots, abdomen with 

scattered spots continuing on dorsal half of first three somites. Male paratype (NMV 

J58315) with 7 curved stripes discontinous and broken into spots ventrally and across 

the crest, abdomen pink without scarlet spots on first three somites, tail-fan 

semitransparent. Bases of antennules and antennae, maxilliped 1 and pereopods orange-

red; distal articles of appendages transparent pink (Fig. 1A–B).  

Distribution. North-western Australia continental slope, 9°–19° S, 397–458 m. 

Etymology. From Latin crista (crest) and gallus (chicken), which describes the shape of 

the distinctive rostral crest. 

Remarks. Apart from the diagnostic features outlined above, L. cristagalli differs little 

from the full description given for L. clarehannah or the description of the closely 

related L. yaldwyni Kensley et al., 1987. It differs from these Australian species in 

colour pattern and in the shape and number of teeth of the carapace crest. Lebbeus 

cristagalli has a similar colour pattern to males of L. compressus from Japan but can be 

distinguished by the number of spines on maxilliped 3 (Table 1). The high, almost 

triangular carapace crest distinguishes L. cristagalli from the other Western Australian 

species, L. clarehannah, which has an evenly convex crest. 

 The two photographed specimens of L. cristagalli have slightly different colour 

patterns (Figs. 1A–B) but I do not believe these differences indicate separate species. 

One is a male and the other a female so it is possible that sexual dimorphism exists as in 

the case of L. compressus. Although variable between specimens, the carapace crest is 
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consistently triangular (Figs. 4A, E–G). Two paratypes have irregular dentition (Figs 

1A, 4F, 4G) and would appear to have been damaged in life.  

 An ovigerous female specimen collected in the Timor Sea (NTM CR006897) 

may belong to another new species based on some variation in the size of teeth on the 

dorsal crest and colour pattern. The two anterior teeth of the dorsal crest are minute in 

this specimen but it is possible this is the result of damage in life. As revealed in a 

painting provided to us by A. J Bruce, the carapace is pink with small scarlet spots on 

the dorsal half, the teeth of the crest are red on the dorsal half. Its general triangular 

shape agrees with L. cristagalli as do all other morphological characters.  

 

Lebbeus compressus Holthuis, 1947 

Spirontocaris gibberosa — Yokoya, 1933: 24, fig. 8 (nec Balss, 1914). 

Lebbeus compressus Holthuis, 1947: 9, 40.— Miyake, 1982: 53, pl. 18 fig. 4 (colour 

photo of male). — Hayashi, 1986: 111, 264, fig. 68 (diagnosis in Japanese and English, 

colour photo of female; 1992: 116−118 (diagnosis, synonymy). 

Colour. The female carapace is scarlet in the ventral half, grading to small spots near 

the dorsal region and then mostly white on the crest. The abdomen is red and the tail-fan 

semi-transparent (Hayashi, 1986). The male is covered in close-set scarlet stripes that 

break into small spots over the dorsal half and across the crest. The abdomen is pale 

pink (Miyake, 1982). 

Distribution. Pacific coast of Japan, shelf and slope, 232–450 m. 

Remarks. Hayashi (1992) examined additional material of L. compressus to determine 

that epipods are present on the first two pereopods, the crest possesses 4−6 large teeth 

and maxilliped 3 has 8−10 spines. I did not examine material of this species. 

 

Lebbeus yaldwyni Kensley, Tranter & Griffin, 1987 (Fig. 1D) 

Lebbeus yaldwyni Kensley, Tranter & Griffin, 1987: 304−309, figs. 15−17, frontispiece 

B (colour photo). 
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Material examined. Holotype. NSW, east of Sydney, 33°43'S, 151°51–53'E, 450 m, 

AM P26561 (ov. female). Paratypes. NSW, same data as holotype, AM P33109 (1 

female); east of Sydney, 33°51'S, 151°45’E–33°47'S, 151°48'E, 470 m, AM P21825 (1 

female). 

Distribution. Off New South Wales, Australia, continental shelf and slope, 33–36° S, 

190–470 m. 

Remarks. Lebbeus yaldwyni was distinguished from the Japanese L. compressus by the 

latter’s absence of an epipod on pereopod 2 (Kensley et al., 1987). Hayashi (1992) 

noted both species have epipods on pereopod 2 and listed new distinguishing characters 

between the two species (summarised in Table 1).  

Discussion 

Some additional characters that differ between the species, or show intra-specific 

variation, are outlined in Table 1 but this variation has not proved diagnostic. In L. 

clarehannah the propodus of pereopod 4 is flattened and blade-like while in L. 

cristagalli it is subcylindrical. The variable and somewhat continuous nature of 

characters such as the number of spines on the telson and maxilliped 3 make it difficult 

to define quantitative differences between the closely related Australian species. The 

telson of L. cristagalli has four pairs of dorsolateral spines on the holotype but three to 

six pairs on the paratypes. In L. clarehannah the holotype has four spines on the right 

and five on its left side. The spines on maxilliped 3 also show some intra specific 

variation. The male paratype (NMV J58315) of L. cristagalli has 21 spines on the right 

third maxilliped and 24 on the left. The number of maxilliped 3 spines is useful only in 

distinguishing the Japanese L. compressus (with 8−10 spines) from the others with at 

least twice as many (Table 1).  

Colour is the most useful character in distinguishing species (Fig. 1) and is generally 

consistent within other species of Lebbeus (Jensen, 2006), although there is often sexual 

dimorphism. In the absence of colour, carapace shape and the number of teeth on the 

crest are the most reliable characters to separate species. 

The four crested species of Lebbeus appear to be limited to the upper continental slope. 

All species have been found between depths of approximately 200 and 500 m. 
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Geographically, they are limited to the Indo-West Pacific (Japan and Australia) over a 

wide latitudinal range but geographical representation is slight.  
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Table 1. Comparison of morphological characters in the crested species of Lebbeus. 

 L. clarehannah L. cristagalli L. yaldwyni L. compressus 
Carapace rostral-
postrostal tooth 
count 
(dorsal/ventral) 
 

10/1 
 

6−8/0−1 9−11/0−1 4−6/0−1 
 

Maxilliped 3 
spines corneous 
spines 
 

23 20−32 19−20 8−10 

Telson dorso-
lateral spine pairs 
 

4−5 3−6 3−5 3 

Pereopod 5 Flattened, with 
single distal 
spine on outer 
surface of merus  

Subcylindrical, 
with 1−2 spines 
on outer surface 
of merus 
 

Subcylindrical, 
with single spine 
on outer surface 
of merus 

Subcylindrical, 
with single spine 
on outer surface 
of merus 

Carapace colour 
 

Pale yellow 
anteriorly fading 
to green at dorsal 
posterior half 
and covered with 
scarlet spots in 5 
curved oblique 
rows 
 

Pale pink with 
6−10 curved 
lateral scarlet 
stripes, or with 
stripes broken 
into small spots 
 

Pale pink with 
4−6 curved 
lateral scarlet 
stripes 

Female: scarlet in 
ventral half, 
changing to small 
spots near the 
dorsal region and 
white on the crest. 
Male: close set 
scarlet stripes that 
break into small 
spots in dorsal 
half and across 
the crest 
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Figure 1. Australian species of Lebbeus before preservation: Lebbeus cristagalli sp. nov. A, 

male paratype, NMV J58315; B, female holotype, WAM C40056; Lebbeus clarehannah sp. 

nov. C, holotype, WAM CR40055; Lebbeus yaldwyni D, paratype, AM P24769. A–C by K. 

Gowlett-Holmes (CSIRO), D by G. Millen (AM). 
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Figure 2. Lebbeus clarehannah sp. nov., holotype, WAM CR40055: A, carapace in lateral view; 

B, carapace in dorsal view; C, telson and left uropod; D, maxilliped 3; E, pereopod 1; F, chela 

of pereopod 1. (Scale A = 5 mm) 
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Figure 3. Lebbeus clarehannah sp. nov. holotype, WAM CR40055:A, pereopod 2; B, pereopod 

5; C, mandible; D, maxilla 1; E, maxilla 2; F, maxilliped 1; G, maxilliped 2. (Scale A−B = 2 

mm, C = 1 mm, D–G = 2 mm) 
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Figure 4. Lebbeus cristagalli sp. nov., holotype, WAM CR40055: A, carapace in lateral view; 

B, carapace in dorsal view; C, telson and left uropod; D, maxilliped 3. Paratypes showing rostral 

variation: E, NTM CR 000562; F, NMV J58315; G, NMV J58388 . (Scale A = 5 mm) 
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Abstract 
Six new species from the squat lobster family Chirostylidae are described from the 

continental margin of western Australia: Uroptychus albus sp. nov., Uroptychus bardi 

sp. nov., Uroptychus capillataspina sp. nov., Uroptychus jawi sp. nov., Uroptychus 

taylorae sp. nov., and. Uroptychus worrorra sp. nov. New records of Indo-West Pacific 

species for Australia are: Gastroptychus brachyterus Baba, 2005, G. investigatoris 

Alcock, 1899, Uroptychodes grandirostris (Yokoya, 1933), Uroptychodes mortenseni 

(Van Dam, 1939), Uroptychus scandens Benedict, 1902, Uroptychus ciliatus (Van 

Dam, 1933) and Uroptychus vandamae Baba, 1988. New distributional records are 

given for species previously recorded from Australia: Uroptychus flindersi Ahyong & 

Poore, 2004, Uroptychus hesperius Ahyong & Poore, 2004, Uroptychus nigricapillis 

Alcock, 1901, and Uroptychus joloensis Van Dam, 1939. These new records expand the 

number of chirostylid species in Australia from 34 to 47. Keys to Australian species of 

the genera Gastroptychus, Uroptychodes and Uroptychus are provided. 
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Introduction 

The Chirostylidae, commonly referred to as deep-sea squat lobsters, are a highly diverse 

family of anomuran crustaceans that inhabit outer shelf, slope and seamount habitats 

across the world (Baba et al., 2008). Taxonomic and ecological interest in squat lobsters 

generally (belonging to superfamilies Galatheoidea and Chirostyloidea) has increased 

considerably in recent years. A checklist of all valid species was recently presented by 

Baba et al. (2008), and from these records of distribution a biogeographic analysis of 

the Pacific was undertaken (Macpherson et al., 2010). The squat lobsters are rapidly 

advancing our understanding of deep-sea environments (Rowden et al., 2010) and 

therefore keeping up to date with the taxonomy and distribution of these animals is a 

priority.  

The present study is based on material collected during the Commonwealth Scientific 

and Industrial Research Organisation (CSIRO) FRV Southern Surveyor “Voyages of 

Discovery” in 2005 and 2007 along Australia’s western continental margin. Covering 

more than 23 degrees of latitude, the surveys revealed a diverse and relatively 

undiscovered decapod crustacean fauna (Poore et al., 2008; Chapter 2). Of more than 

850 species of decapods identified, one-third are suspected to be new species (Chapter 

2).  

According to the recent revision of the Chirostyloidea by Schnabel and Ahyong (2010), 

the family Chirostylidae includes five genera: Chirostylus Ortmann, 1892, 

Gastroptychus Caullery, 1896, Hapaloptyx Stebbing, 1920, Uroptychodes Baba, 2004 

and Uroptychus Henderson, 1888. Prior to this study, the Australian chirostylid fauna 

comprised 33 described species from four genera; Chirostylus (1), Gastroptychus (3), 

Uroptychodes (1) and Uroptychus (28) (Davie, 2002a; Ahyong & Baba, 2004; Ahyong 

& Poore, 2004). Here, I add six new species, record seven Indo-West Pacific species for 

the first time in Australia, and provide additional records for four species previously 

recorded from Australia. This brings the Australian fauna to 46 known species. Keys to 

Australian species of the genera Gastroptychus, Uroptychodes and Uroptychus are 

provided.  

Carapace length (cl) includes the rostrum unless indicated otherwise. Specimens are 

lodged in Museum Victoria, Melbourne (NMV). Ovigerous is abbreviated as ov. 
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Gastroptychus Caullery, 1896 

Ptychogaster A. Milne Edwards, 1880: 63.  

Gastropychus Caullery, 1896: 390 (replacement name for Ptychogaster A. Milne 

Edwards, 1880, junior homonym of Ptychogaster Pomel, 1847: Reptilia: Chelonia, 

fossil).  

Key to Australian species of Gastroptychus 

1. Anterior margin of sternite 3 concave with row of spines. Third maxillipeds widely 

separated  ..............................................................................................................  2 

— Anterior margin of sternite 3 with median ridge anteriorly produced and sloping 

down in ventral view. Third maxillipeds close to each other  ..............................  3 

2.  P2–4 propodi much shorter than carpi (length at most 1/7 that of carpi)  ............... 

  ....................................................................................  G. brachyterus Baba, 2005 

—  P2–4 propodi much longer than carpi  ...........  G. sternoornatus (Van Dam, 1933) 

3.   Abdomen totally covered with spines  .................................. G. rogeri Baba, 2000 

—  Abdomen partly with spines  ................................................................................  4 

4.   Somite 3 with low processes on pleura but without spines. Abdomen thickly 

 covered with fine setae ..................  G. investigatoris (Alcock & Anderson, 1899) 

—  Somite 3 with small spines on pleura ...................................................................... 

  ...........................................................  G. hendersoni (Alcock & Anderson, 1899)  

 

Gastroptychus brachyterus Baba, 2005 (Fig. 11B) 

Gastroptychus brachyterus Baba, 2005: 20, figs 3b, 4, 213 (key, synonymies) 

Material examined. 2 ov. females (cl 10.9, 12.1 mm), 2 males (cl 10.7, 12.5 mm) 

Western Australia (13°15.9'S, 123°22.45'E –13°16.35'S, 123°21.4'E), 390–394 m, beam 

trawl, FRV Southern Surveyor, 07 Jul 2007 (stn SS05-2007 180), CSIRO acquisition 

number 040, NMV J56001. 

Colour. Body and appendages pale orange. 

Distribution. Kei Islands, Indonesia, and north-western Australia, 345–390 m.  
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Remarks. This material agrees well with the description provided by Baba (2005). This 

is the first record of this species for Australia. Ovigerous females carry 8–12 eggs 

(ovum 1.7 mm). 

Gastroptychus investigatoris (Alcock & Anderson, 1899) (Fig. 1, 11A) 

Ptychogaster investigatoris Alcock & Anderson, 1899: 24.  

Chirostylus investigatoris. — Doflein & Balss, 1913: 132, figs 1, 2.  

Gastroptychus investigatoris. — Zarenkov & Khodkina, 1981: 86, fig. 3.  

Material examined. 2 females (cl 20.0, 16.7 mm), 3 males, cl 12.1, 14.0, 17.1 mm, 

Western Australia, (13°15.9'S, 123°22.45'E –13°16.35'S, 123°21.4'E), 390–394 m, 

beam trawl, FRV Southern Surveyor, 07 Jul 2007 (stn SS05-2007 180), CSIRO 

acquisition number 038, NMV J56000. 

Diagnosis. Carapace excluding rostrum as long as wide. Rostrum spinose, 0.4 times 

remaining carapace length. Carapace with prominent spines and few interspersed ones. 

Gastric region with prominent spines in hexagonal arrangement with central spine. Mid-

cervical groove about at midlength of carapace. Anterior margin of sternite 3 with 

median ridge anteriorly produced and sloping down in ventral view. Abdomen thickly 

covered with fine setae and partly covered in spines, spines absent from somite 3. 

Antennal scale rudimentary. Maxillipeds 3 close together. 

Description. Carapace: Carapace excluding rostrum as long as wide; width between 

anterolateral margins 0.5 times that of broadest carapace width. Lateral margins of 

branchial region convex with posterolateral margin somewhat excavated. Rostrum 

spinose, straight and sharply upturned; 0.4 times remaining carapace length. Dorsal 

surface covered with many large thorn-shaped forward pointing spines and smaller 

intermediate spines; 2 large sub-marginal hepatic spines, gastric region with prominent 

spine in centre of hexagonally arranged large spines, 3 pairs of large spines in midline 

posterior to cervical groove, branchial region with approximately 7 moderate spines 

amongst many smaller spines and a row of 10 small submarginal spines. Surface 

without setae. Pterygostomian region with 4 anteriorly submarginal spines and 

approximately three rows of spines.  

Sternum: Sternite 3 with median ridge anteriorly produced and sloping down in ventral 

view. Sternite 4 has 4 large spines, two on either side, along the anterior border, and 3 
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large pairs along the midline with a scattering of small spines. Sternite 5 has 2– 3 small 

spines on the lateral margins and a row of tubercle like spines on the anterior margin. 

Abdomen: Abdominal somite 1 with transverse row of 14 large stout spines; somite 2 

with median process composed of large paired conical spines separated by 2 smaller 

pairs of spines, laterally with a pair of large low conical spines, which sometimes 

possess an accessory spine; somite 3 with low transverse ridge anteriorly and pair of 

low processes laterally; somite 4 with lateral pair of large conical spines directed 

posteriorly and sometimes with a smaller spine antero-laterally; somites 5 and 6 with 

many large spines.  

Eyes: Cornea subglobular, distinctly wider than peduncle, reaching anteriorly to 

midlength of rostrum. 

Antennule: Article 1 unarmed, bearing short fine setae on margin.  

Antenna: Article 5 with acute distolateral spine, twice as long as article 4, article 4 

without distal spine. Antennal scale rudimentary. 

Maxilliped 3: Close together; basis with large spine; ischium with 17 spines on mesial 

ridge; merus with small distolateral spine; carpus with well developed distolateral spine. 

propodus unarmed; dactylus with 2 rows of approximately 13 corneous spines.  

Pereopod 1 (cheliped): Subcylindrical, 6 times the carapace length, sparingly setose, 

with longitudinal rows of close-set spines; propodus 3.4 times dactylus length; occlusal 

margins dentate and setose.  

Pereopods 2–4: Similar, about 4 times the carapace length; sparsely setose. Basis 

spinose; ischium, carpus, merus and propodus with longitudinal rows of close-set 

spines; propodus with flexor margins lined with 14–17 movable slender spines; dactylus 

about 0.3 propodus length, with 10 movable slender spines on flexor margin, extensor 

margin with clusters of setae and proximal row of short plumose setae. 

Distribution. Marcus-Necker Rise, the Philippines, Andaman Sea, south-west India, 

Sumatra, the Maldives and north-western Australia. 390–1463 m. 

Remarks. Despite being relatively widespread, few specimens of this species have been 

collected. Until now the most complete illustrations were those from the original 
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description (Alcock & Anderson, 1899). In comparison to the original description and 

those illustrations provided by Baba (1988), the north-western Australian specimens 

appear to have more spines on the gastric region and the surface of sternite 4. This is the 

first record of the species in Australia. 

Uroptychodes Baba, 2004 

Uroptychodes Baba, 2004: 98. — Baba, 2005: 26. 

Key to Australian species of Uroptychodes 

1.  Chela and legs thickly covered with long, fine setae obscuring spines on legs  .........   

  .................................................................................  U. mortenseni (Van Dam, 1939) 

—  Chela and legs with moderate to sparse setae  ..........................................................  2 

2.  Lateral spines on branchial margin of carapace slender (basal width of largest spine 

distinctly less than half length). Antennal scale short, reaching almost to midlength 

of ultimate peduncle article  .............................  U. nowra (Ahyong and Poore, 2004) 

—  Lateral spines on branchial margin of carapace very broad (basal width of largest 

spine two-thirds length). Antennal scale reaching distal end of ultimate peduncle 

article  .....................................................................  U. grandirostris (Yokoya, 1933) 

 

Uroptychodes grandirostris (Yokoya, 1933) (Figs. 2, 11C) 

Uroptychus grandirostris Yokoya, 1933: 68, fig. 29 (part) [types no longer extant]. 

Uroptychodes grandirostris. — Baba, 2004: 106, fig. 6. 

Material examined. Male (cl 10 mm), missing both chela and all legs except for left P2 

and right P3. Western Australia, off Barrow Island (20°58.86'S, 114°43.42'E –

20°59.42'S, 114°43.73'E), 210–205 m, beam trawl, FRV Southern Surveyor, 10 Jun 

2007 (stn SS05-2007 006), CSIRO acquisition number 015, NMV J56125. 

Colour. Body white with 3 pairs of narrow longitudinal reddish orange stripes on the 

carapace and extending onto the abdomen. 

Distribution. Japan, East China Sea, Taiwan and NW Australia. 165–223 m.  

Remarks. This is the first record of the species south of Taiwan and the specimen 

generally agrees well with the Taiwanese material described by Baba et al. (2009). Baba 
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et al. (2009) remarked on the variation in the degree of dentition on the carapace, which 

can be minimal as seen in the neotype or densely denticulate in some specimens. This 

specimen is highly denticulate; the carapace is covered in dense denticles; the large 

lateral spines are denticulate on their lateral margins; the pleura of abdominal somites 

2–3 are denticulate and the dorsal surface of somite 2 granular; the surface of sternite 3 

and 4 is tuberculate. In the material described by Baba (2004) the propodus of pereopod 

3 has a distal pair of spines preceded by at most five spines, while the male examined 

here has six spines preceding the distal pair. The colour of the north-western Australian 

specimen generally agrees well with the image of an ovigerous female from Taiwan 

(Baba et al., 2009). They both have three pairs of narrow longitudinal reddish orange 

stripes on the carapace, but the body of the carapace is white in this specimen whereas 

the Taiwan specimen is pale pink-orange. 

 

Uroptychodes mortenseni (Van Dam, 1939) 

 Uroptychus mortenseni Van Dam, 1939: 398, figs 3, 3a. 

 Uroptychodes mortenseni. — Baba, 2004: 109, fig. 7.  

Material examined. Male (cl 10.3 mm). Western Australia, off Dampier (19°47.36'S, 

115°28.33'E –19°47.26'S, 115°29.01'E), 90–108 m, beam trawl, FRV Southern 

Surveyor, 10 Jun 2007 (stn SS05-2007 029), CSIRO acquisition number 030, NMV 

J57264 

Distribution. Kei Islands, Manado Bight, South China Sea, off Zamboanga, and north- 

west Australia. 90–366 m. 

Remarks. This is the first record of the species in Australia. The specimen agrees well 

with Baba’s (2004) description. It is characterised by the lack of spines on the carapace 

and rostrum, and dense pilosity on the entire body and appendages. Colour in life is 

unknown however two longitudinal stripes along the carapace are just evident on the 

preserved specimen.  
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Uroptychus Henderson, 1888 

Diptychus A. Milne Edwards, 1880: 61 (junior homonym of Diptychus Steindachner, 

1866: Pisces).  

Uroptychus Henderson, 1888: 173 (gender: feminine) (replacement name for Diptychus 

A. Milne Edwards, 1880).  

Key to Australian species of Uroptychus* 

1  Rostrum about as broad as long  ...............................................................................  2 

—  Rostrum distinctly longer than broad  ......................................................................  3 

2  Anterior emargination of sternite 3 without pair of median spines. Basal antennal 

article without small outer distal spine  ...............  U. yokoyai Ahyong & Poore, 2004 

—  Anterior emargination of sternite 3 with pair of median spines. Basal antennal 

article with small outer distal spine  ....................  U. alcocki Ahyong & Poore, 2004 

3  Lateral margins of carapace smooth or crenulate  ....................................................  4 

—  Lateral margins of carapace dentate or with distinct spines  ..................................  19 

4  Carapace (excluding rostrum) distinctly broader than long  ....................................  5 

—  Carapace (excluding rostrum) as long as or longer than broad .................. ...........  10 

5  Dactyli of walking legs with 2 distal spines  ...........................  U. pilosus Baba, 1981 

—  Dactyli of walking legs with more than 8 spines or denticles along flexor margin  ...   

  ..................................................................................................................................  6 

6  Ultimate and penultimate articles of antennal peduncle each with distal spine  ......  7 

—  Ultimate and penultimate articles of antennal peduncle without distal spine  .........  8 

7  Basal antennal article with outer spine  ...................  U. latus Ahyong & Poore, 2004 

—  Basal antennal article without outer spine  ..................................................................   

  ......................................................................  U. laperousazi Ahyong & Poore, 2004 

8  Antennal scale overreaching apex of distal peduncle article. Basal antennal article 

with small outer spine. Outer orbital angle acute  .......................................................   

  ................................................................................  U. babai Ahyong & Poore, 2004 

—  Antennal scale reaching to about midlength of distal peduncle article. Basal 

antennal article without outer spine. Outer orbital angle rounded  ...........................  9 

9  Cheliped about 3 times carapace length; dorsal margin of propodal palm about 2.5 

times as long as dactylus. Teeth lining flexor margin of dactyli of pereopods 2–4 

slender and longer than wide  .............................  U. longvae Ahyong & Poore, 2004 
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—  Cheliped about 2 times carapace length; dorsal margin of propodal palm about 2.5 

times as long as dactylus. Teeth lining flexor margin dactyli of pereopods 2–4 

short, about as longer as wide  ...........................  U. patulus Ahyong and Poore, 2004 

10  Dactyli of walking legs with 2 distal spines, or with 2 distal spines and a distantly 

separated group of minute spinules oriented parallel to margin  ............................  11 

—  Dactyli of walking legs with 7 or more spines along flexor margin  .....................  12 

11  Dactyli of walking legs with ultimate and penultimate spines close set. Rostrum 

short, not extending beyond eyes ....... .............................................  U. albus sp. nov. 

—  Dactyli of walking legs with ultimate and penultimate spines separated by distinct 

gap. Rostrum extends beyond eyes  .....  U. thermalis Baba & de Saint Laurent, 1992 

12  Spines lining flexor margin of dactyli oriented parallel to margin  .............................   

  ..................................................................................  U. australis (Henderson, 1885) 

—  Spines lining flexor margin of dactyli oriented oblique to margin  ........................  13 

13  Antennal scale reaching just over midlength of ultimate peduncle article  ............  14 

—  Antennal scale almost reaching or exceeding apex of ultimate peduncle article  .......   

  ................................................................................................................................  16 

14  Propodi of walking legs with single distal spine preceding row of spines on flexor 

margin. Dorsum with pair of small epigastric spines or tubercles  .............................   

  ............................................................................ U. gracilimanus (Henderson, 1885) 

—  Propodi of walking legs with paired distal spines preceding row of spines on flexor 

margin. Dorsum occasionally with pair of low epigastric scales but generally 

unarmed  .................................................................................................................  15 

15  Propodi of walking legs with paired distal spines preceding 17–19 spines on flexor 

margin .......................................................................................  U. brucei Baba, 1986 

— Propodi of walking legs with paired distal spines preceding 4–5 spines on flexor 

margin ................................................................................................. U. jawi sp. nov.  

16  Sternite 4 with field of granules on surface  ...........................................................  17 

—  Sternite 4 with single row of granules on surface  ..................................................  18 

17  Carapace margins moderately divergent, width between anterolateral margins 0.6 

times that of broadest carapace width. Merus of third walking leg 0.8 times merus 

of second walking leg  .....................................................................  U. bardi sp. nov. 

—  Carapace margins subparallel or slightly divergent; width between anterolateral 

margins 0.65 times that of broadest carapace width. Merus of third walking leg 

about half-length of merus of second walking leg  ......................................................   
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  ..........................................................................  U. empheres Ahyong & Poore, 2004 

18  Cheliped robust; merus and ischium with distinct tubercles on inner proximal 

margin. Carapace margins divergent, width between anterolateral margins 0.55 

times that of broadest carapace width  ...................  U. litosus Ahyong & Poore, 2004 

—  Cheliped very slender; merus and ischium smooth. Carapace margins subparallel 

or slightly divergent, width between anterolateral margins 0.7 times that of 

broadest carapace width  .............................................................  U. taylorae sp. nov. 

19  Dorsum of carapace without spines, or with spines limited to lateral margins and 

gastric region  .........................................................................................................  20 

— Dorsum of carapace covered with many large spines  ...........................................  35 

20  Lateral margin of carapace with single strong spine above base of first walking leg    

  .............................................................................................. U. raymondi Baba, 2000 

—  Lateral margin of carapace with more than 1 lateral spine or tooth  ......................  21 

21  Penultimate article of antennal peduncle unarmed distally; length distinctly less 

than half that of ultimate article  .............................................................................  22 

—  Penultimate article of antennal peduncle with distal spine; length half or greater 

than half that of ultimate article  .............................................................................  23 

22  Dorsum with pair of distinct epigastric spines. Carapace margins divergent and 

broadest in posterior quarter  .......................................  U. nigricapillis Alcock, 1901 

— Dorsum smooth and unarmed. Carapace margins sub-parallel with distinct, bifid 

spine at base of cervical groove  .........................  U. flindersi Ahyong & Poore, 2004 

23  Antennal scale bearing 1–3 lateral spines. Lateral margins of carapace and gastric 

region of carapace with small spinules. Carapace length < 6 mm  ..............................  

   ......................................................................................  U. scandens Benedict, 1902 

—  Antennal scale without lateral spines. Lateral spines  of carapace not spinule like in 

form. Carapace length > 6 mm  ..............................................................................  24 

24  Antennal scale reaching to about midlength of ultimate peduncle article. Ultimate 

antennal peduncle article unarmed distally  ............................................................  25 

—  Antennal scale almost reaching or exceeding apex of ultimate peduncle article. 

Ultimate antennal peduncle article with distal spine  .............................................  26 

25  Carapace with dorsal spines on anterior region; lateral margins with 7 or more 

strong spines  .........................................................  U. calcar Ahyong & Poore, 2004 

—  Carapace without dorsal spines; lateral margins with 4 or 5 small spines  .................   

  ........................................................................ U. longicheles Ahyong & Poore, 2004 
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26  Lateral margins of carapace denticulate or with small spines  ...............................  27 

—  Lateral margins of carapace with strong spines  .....................................................  30 

27  Rostrum about two-thirds remaining carapace length; lateral margins with 2– 5 

spinules; not dorsally excavated  ............................................................................  28 

 — Rostrum half as long or less than half as long as remaining carapace; without 

lateral spinules (but can be distally trifid); dorsally excavated  .............................  29 

28  Carapace dorsum setose  ...................................  U. hesperius Ahyong & Poore, 2004 

—  Carapace dorsum naked  ................................  U. subsolanus Ahyong & Poore, 2004 

29  Antennal scale overreaching ultimate peduncle article. Rostrum usually distally 

trifid  .................................... ...................... U. multispinosus Ahyong & Poore, 2004 

—  Antennal scale extending almost to apex of ultimate peduncle article Rostrum 

never distally trifid  .....................................................  U. joloensis (Van Dam, 1939) 

30  Carapace with epigastric spines  .............................................................................  31 

—  Carapace without epigastric spines  ........................................................................  32 

31  Dactylus of walking legs with 8–10 strong spines on flexor margin. Dorsum of 

carapace smooth (except for epigastric spines)  ..........................................................   

  .............................................................................  U. zeidleri Ahyong & Poore, 2004 

—  Dactylus of walking legs with 16–20 small spines on flexor margin. Dorsum of 

carapace rugose, setose  ........................................  U. cardus Ahyong & Poore, 2004  

32  Carapace with 4 lateral spines (excluding anterolateral spine). Propodi of walking 

legs with single distal spine on flexor margin  ............................................................   

  .................................................................................. U. belos Ahyong & Poore, 2004 

—  Carapace with 5–10 lateral spines (excluding anterolateral spine). Propodi of 

walking legs with pair of distal spines and 1 or more preceding spine/s on flexor 

margin  ....................................................................................................................  33  

33  Carapace with 5–6 lateral spines (excluding anterolateral spine). Propodus of first 

walking leg with pair of distal spines and single preceding spine on flexor margin  ..  

  ...........................................................................  U. oxymerus Ahyong & Baba, 2004 

—  Carapace with 6–10 lateral spines (excluding anterolateral spine). Propodi of first 

walking leg with pair of distal spines and 4 or more preceding spine on flexor 

margin  ....................................................................................................................  34 

34  Dactylus of walking legs with 9–11 triangular spines on flexor margin. Cheliped 

stout, about 2.5 times carapace length  ........ U. paracrassior Ahyong & Poore, 2004 
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—  Dactylus of walking legs with 14–16 closely spaced, slender, blunt spines on flexor 

margin. Cheliped slender, more than 3 times capapace length  ..  U worrorra sp. nov. 

35  Rostrum with several small lateral spines. Antennal scale almost reaching distal 

end of ultimate peduncle article  ...................................  U. ciliatus (Van Dam, 1933) 

— Rostrum with 2–3 pairs of prominent lateral spines. Antennal scale somewhat 

overreaching distal end of penultimate peduncle article  .......................................  36 

36  Carapace dorsum with setae, mostly lining spines. Sternite 4 surface with at least 2 

pairs of spines  ...................................................................  U. capillataspina sp. nov. 

—  Carapace dorsum glabrous without setae. Sternite 4 surface with a single pair of 

spines  .........................................................  U. spinirostris (Ahyong & Poore, 2004) 

* updated from key by Ahyong & Poore (2004) 

 

Uroptychus albus sp. nov. (Fig. 3) 

Type material. Holotype: Female, cl 6.6 mm, Western Australia, off Cape Leveque 

(14°33.43'S, 121°20.38'E –14°32.76'S, 121°19.65'E), 924–1101 m, epibenthic sled, 

FRV Southern Surveyor, 04 July 2007 (stn SS05-2007 156), CSIRO acquisition number 

019, NMV J56127. 

Diagnosis. Carapace excluding rostrum slightly longer than wide, with small 

anterolateral spine. Lateral margins convex, broadest at posterior 0.75; irregular but 

unarmed. Dorsum without spines but with scattered scales and rugosities. Rostrum 

narrow triangular; not extending beyond eyes. Anterior margin of sternite 3 shallowly 

emarginate, with tiny notch and pair of median spines; laterally without distinct tooth. 

Eyes with cornea dilated, reaching beyond anterolateral margin of carapace. Basal 

antennal article without outer spine; ultimate and penultimate peduncle articles 

unarmed. Antennal scale extending just beyond distal end of penultimate peduncle. 

Maxilliped 3 unarmed. Cheliped slender and smooth; about 3 times carapace length. 

Pereopod 2 dactylus with 2 close set distal spines and a few minute median spines 

oriented parallel to margin; propodus widened on medial flexor margin bearing group of 

3 spines and single distal spine. 

Description. Carapace: Carapace excluding rostrum 1.05 times as long as broad; width 

between anterolateral margins 0.6 times that of broadest carapace width. Lateral 
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margins convex broadest at posterior 0.75; with rugosities. Rostrum narrow triangular, 

1.25 times as long as broad; horizontal; length 0.6 that of remaining carapace. Dorsum 

with scattered scales and rugosities, without setae. Gastric region with epigastric ridges 

and low ridge longitudinally; separated from cardiac region by deep depression. 

Anterolateral spines small. Lateral orbital margin without angle or spine. 

Pterygostomian flap smooth, anterior margin angular.  

Sternum: Sternal plastron 1.5 times broader than long, widening posteriorly. Sternite 3 

(at base of maxilliped 3) strongly depressed, anterior margin shallowly emarginate, with 

tiny notch and pair of median spines; laterally without distinct tooth. Sternite 4 (at base 

of pereopod 1) without anterolateral spines or process; surface with a transverse row of 

tubercles and setae. 

Abdomen: Segments glabrous. Telson length about 0.7 breadth; distal portion round (not 

emarginate), more than twice length of proximal portion. 

Eyes: Cornea unpigmented, dilated, longer than length of peduncle. Eyes reaching 

beyond anterolateral margin of carapace. 

Antenna: Basal article without outer spine. Peduncle extending beyond rostrum. 

Ultimate and penultimate articles unarmed; ultimate article 1.7 times length of 

penultimate article. Antennal scale of similar breadth to article 5, extending just beyond 

distal end penultimate peduncle. 

Maxilliped 3: Dactylus, propodus, carpus and merus unarmed. Crista dentate feebly 

serrate with 8 denticles on ischium, and 2 denticles on mesial ridge of basis. 

Pereopod 1 (cheliped): Chelipeds very slender; about 3.2 times carapace length; 

sparsely setose. Propodus palm 4.5 times as long as high, 1.5 times as long as pollex. 

Fingers not crossing distally, occlusal margins finely dentate with single low process on 

base of pollex. Carpus 1.3 times longer than merus and 1.3 times propodal palm; with a 

few setae. Merus and ischium smooth on inner proximal margin; ischium unarmed. 

Pereopods 2–4: All pereopods missing except for right pereopod 2. Pereopod 2 merus 

and carpus unarmed and with sparse setae. Carpus 0.6 merus length, 0.8 propodus 

length. Propodus with long setae distally, broadened medially, with flexor margin 

straight on proximal third, distal two-thirds sub-prehensile with dactylus flexor margin 
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and densely setose, bearing a group of 3 slender blunt spines medially and a single 

distal spine. Dactylus strongly curved, flexor margin with 3 minute median spines 

oriented parallel to margin and distally with 2 close set spines.  

Etymology. From the Latin albus meaning ‘white’ in reference to the unpigmented 

eyes. 

Distribution. North-western Australia, off Cape Leveque, 924–1101 m.  

Remarks. Although Uroptychus albus sp. nov. bears minute spines on the flexor 

margin of the dactylus, the two distal spines are the only distinct spines on the dactylus, 

a character shared with U. bispinatus Baba, 1988, U. thermalis Baba & de Saint 

Laurent, 1992 U. pilosus Baba, 1981 and U. sternospinosus Tirmizi, 1966, all of which 

are found in environments deeper than 900 m. These species are also similar to U. albus 

as they possess a short antennal scale (only reaching or slightly overreaching the distal 

end of the penultimate antennal article), and a distinct dorsal depression between the 

cardiac and gastric regions. U. albus can be distinguished from U. pilosus as the latter is 

covered in fine setae across the carapace, abdomen and appendages. It can be 

distinguished from U. sternospinosus as the latter bears a pair of spines on the epigastric 

region and large lateral spines on sternite 3. The dorsal surface of U. albus is most 

similar to that of U. thermalis, both being rugose with scattered scales. These two 

species can be distinguished by the distal spines of the dactyli, which are well separated 

in U. thermalis and almost touching in U. albus, and also by the length of the rostrum 

which does not reach beyond the eyes in U. albus. The new species is very similar to U. 

bispinatus but differs from the latter which has a smooth dorsum, only two spines on the 

propodus medial margin and a rostrum extending beyond the eyes. U. albus has three 

spines on the margin of the propodus and a short rostrum. 

 

Uroptychus bardi sp. nov. (Fig. 4) 

Type material. Holotype: Male (cl 18.8 mm),Western Australia, off Cape Leveque 

(14°33.43'S, 121°20.38'E –14°32.76'S, 121°19.65'E), 924–1101 m, epibenthic sled, 

FRV Southern Surveyor, 4 Jul 2007 (stn SS05-2007 156), CSIRO acquisition number 

012, NMV J61769. Paratype: Collected with holotype, female (cl 15.7 mm), NMV 

J59083. 
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Diagnosis. Carapace excluding rostrum as long as broad; width between anterolateral 

margins 0.6 times that of broadest carapace width. Lateral margins of carapace convex, 

broadest at posterior 0.75; with irregular tubercles along margin. Anterolateral spine 

prominent with small accessory spine; dorsum with scattered tubercles but unarmed. 

Rostrum narrowly triangular; almost horizontal but gently directed dorsally at tip; 

length 0.4 that of remaining carapace. Sternite 3 anterior margin with narrow U-shaped 

notch and pair of median spines; surface with one continuous transverse row of sharp 

setose tubercles and additional short rows of tubercles, mostly in pairs. Antennal 

peduncle ultimate and penultimate articles unarmed; ultimate article 2.6 times length of 

penultimate; antennal scale extending to distal end of peduncle. Cheliped carpus, merus 

and ischium with sharp tubercles on inner margin. Pereopods 2–4 propodi with 7–9 

movable spines on distal flexor margin, distalmost paired; dactyli with 11–14 obliquely 

directed spines on flexor margin, ultimate spine significantly broader than penultimate. 

Pereopod 2 slightly longer than pereopod 3; length of pereopod 3 merus 0.9 that of 

pereopod 2. Pereopod 4 shorter than pereopod 3; length of pereopod 4 merus about 0.8 

that of pereopod 3.  

Description. Carapace: Carapace excluding rostrum as long as broad; width between 

anterolateral margins 0.6 times that of broadest carapace width. Lateral margins convex, 

broadest at posterior 0.75; with sharp tubercles, especially behind base of cervical 

groove. Rostrum narrowly triangular, 1.8 times as long as broad; almost horizontal but 

directed dorsally at tip; length 0.4 that of remaining carapace. Anterolateral spine 

prominent with small accessory spine. Lateral orbital margin angular but without 

distinct spine. Dorsal surface with shallow depression between indistinct gastric and 

cardiac regions; gastric region with feebly granulate epigastric ridges posterior to ocular 

peduncles and scattered tubercles on lateral surface; branchial region with a short row of 

tubercles at anterior, behind base of cervical groove. Dorsum smooth without setae. 

Pterygostomian flap with row of tubercles on dorsal margin and scattered tubercles 

anteriorly, anterior margin with spine.  

Sternum: Sternal plastron 1.2 times as long as broad, slightly widening posteriorly. 

Sternite 3 strongly depressed, anterior margin shallowly emarginate, with narrow U-

shaped notch and pair of median spines; outer lobes of emargination rounded. Sternite 4 

with blunt anterolateral teeth extending anteriorly beyond level of the sternite 3 
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anterolateral margins; surface with one continuous transverse row of sharp setose 

tubercles and additional short rows of tubercles, mostly in pairs. 

Abdomen: Segments glabrous. Telson 0.45 times as long as broad; distal portion 

posteriorly emarginate, about twice length of proximal portion. 

Eyes: Cornea as wide as peduncle, just shorter than length of peduncle; reaching to 

distal half of rostrum. 

Antenna: Basal article with outer spine. Peduncle extending to distal third of rostrum. 

Ultimate and penultimate articles unarmed; ultimate article 2.6 times length of 

penultimate. Antennal scale 1.75 times broader than ultimate peduncle article, extending 

to distal end peduncle. 

Maxilliped 3: Dactylus, propodus, carpus and merus unarmed. Crista dentata distinctly 

serrate with 30 denticles on ischium, and 9 denticles on mesial ridge of basis. 

Pereopod 1 (cheliped): Chelipeds 3.8 times carapace length; glabrous dorsally with 

sparse setae on fingers. Propodus expanded; palm 2.5 times as long as high, 1.5 times as 

long as pollex. Fingers crossing, occlusal margins finely dentate; occlusal margin of 

dactylus with 2 bi-lobed process proximally; occlusal margin of pollex excavated on 

proximal half with low prominence at midlength. Carpus 1.4 times longer than merus 

and 1.2 times propodal palm. Carpus, merus and ischium with sharp tubercles on inner 

margin, sometimes occurring in close set pairs; ischium with low triangular spine on 

outer margin. 

Pereopods 2–4: Sparsely setose, those on dactyli, carpi and meri very long. Propodi 

slightly broadened distally, flexor margin ending in pair of spines preceded by 9 (on P2 

and P3), and 7 (on P4) moveable spines on distal three quarters. Dactyli with 11 (on 

P1), 12 (on P2) and 14 (on P3) fixed, obliquely directed triangular spines on flexor 

margin, ultimate spine significantly broader than penultimate. Pereopods 2–3 similar; 

carpus and merus unarmed; carpus 0.5 merus length, 0.7 propodus length. Pereopod 2 

slightly longer than pereopod 3; length of pereopod 3 merus 0.9 that of pereopod 2. 

Pereopod 4 shorter than pereopod 3; length of pereopod 4 merus 0.8 that of pereopod 3; 

carpus 0.6 propodus length. 
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Etymology. After the indigenous Bardi ‘sea people’ of the Dampier Peninsula (noun in 

apposition). 

Distribution. North-western Australia, off Cape Leveque, 924–1101 m.  

Remarks. Uroptychus bardi sp. nov. is similar to U. litosus Ahyong & Poore, 2004, U. 

occidentalis Faxon, 1893, U. empheres Ahyong & Poore, 2004 and U. taylorae sp. nov., 

in general carapace shape, the armature of pereopods 2–4, and the length of the antennal 

scale. Both U. empheres and U. bardi can be distinguished from U. occidentalis, U. 

litosus, and U. taylorae by the presence of a field of granules on the surface of sternite 

4, where the latter species have a single row of granules. U. bardi can be distinguished 

from U. empheres by the following: in U. empheres the merus of pereopod 4 is about 

half the length of the merus of pereopod 3, while in U. bardi the merus of the pereopod 

4 is 0.8 times the merus of the pereopod 3; and the carapace margins of U. bardi are 

divergent while in U. empheres they are subparallel. 

 

Uroptychus capillataspina sp. nov. (Figs. 5, 12A) 

Type material. Holotype: Female (cl 28 mm), Western Australia, off the Kimberley 

plateau (13°15.9'S, 123°22.45'E –13°16.35'S, 123°21.4'E), 390–394 m, beam trawl, 

FRV Southern Surveyor, 07 Jul 2007 (stn SS05-2007 180), CSIRO acquisition number 

039, NMV J61768. Paratype: Collected with holotype, 1 male (cl 10 mm), NMV 

J55996. 

Diagnosis. Carapace (excluding rostrum) wider than long; width between anterolateral 

margins 0.5 times that of broadest carapace width. Lateral margins convex, broadest at 

posterior 0.6, with 9–10 slender spines. Rostrum narrowly triangular; length 0.8 times 

remaining carapace; with 2–3 pairs of upright, lateral spines. Dorsal surface of carapace 

with large, slender, upright spines and smaller intermediate spines, evenly distributed; 

surface with setae arranged in rows along the margins of spines. Sternite 3 strongly 

depressed, anterior margin shallowly emarginate, with large notch and pair of median 

spines. Sternite 4 with 2–3 pairs of spines on surface. Antennal peduncle ultimate and 

penultimate articles with distal and medial spine; scale overreaching penultimate 

peduncle article. Abdominal somites covered with spines.  
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Description. Carapace: Carapace excluding rostrum 0.8 times as long as wide; width 

between anterolateral margins 0.5 times that of broadest carapace width. Lateral 

margins convex, broadest at posterior 0.6, with 9–10 slender spines. Rostrum narrowly 

triangular; length 0.8 times remaining carapace; with 3 pairs of anteriorly directed 

spines. Outer orbital angle with distinct spine. Anterolateral spine upright and similar to 

dorsal spines. Dorsal surface of carapace with large, slender, upright spines and smaller 

intermediate spines; gastric region with 4 major spines and approximately 18 

intermediate spines; branchial region with approximately 11 large spines (7 of which are 

submarginal) and intermediate spines. Surface setose, mostly arranged in rows along the 

margins of spines. Pterygostomian flap with approximately three rows of spines. 

Sternum: Sternite 3 with broad median sinus flanked by spine; lateral margins with 

spine. Lateral margin of sternite 4 with large distal and proximal spine; with 2 median 

pairs of anteriorly directed spines, and sometimes a smaller pair posterior-laterally. 

Sternite 5 with large lateral spines. 

Abdomen: Somites covered with slender, upright spines, largest on first two somites and 

then decreasing in size posteriorly; setose as for carapace; pleura tapering to angular 

apex. First somite with a transverse row of 4 large spines, a row of 5 smaller spines, and 

a posteriorly directed spine at median posterior margin. Second somite with anterior 

row of 6 spines and posterior row of approximately 10 spines. Somites 3–4 with 2 rows 

of spines interspersed with a few smaller spines and a posteriorly directed median spine, 

somite 5 with 2 rows of approximately 10 spines and a row of 9 spines on posterior 

margin. Sixth somite with anterior row of 6 spines and 2 posterior rows of 10–12 

spines; with posterolateral spine and another submarginal spine behind it; 6 denticles on 

posterior margin. Telson comprising 2 articulating plates; proximal plate rounded 

laterally; distal plate 1.4 times length of anterior plate, posteriorly emarginate, rounded 

laterally. Uropodal endopod and exopod ovate. 

Eyes: Cornea subglobular, as wide as peduncle, reaching anteriorly almost to midlength 

of rostrum. Peduncle and cornea narrow, cornea width 0.14 times width of anterior 

margin of carapace.  

Antennule: Basal article with small mesiodistal spine and two larger spines on 

laterodistal margin. 
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Antenna: Basal article with outer spine. Peduncle extending to distal third of rostrum. 

Ultimate and penultimate articles with distal and medial spine; ultimate article slightly 

shorter than penultimate article. Antennal scale slightly broader than ultimate peduncle 

article, overreaching penultimate peduncle article to 1/3 length of ultimate article. 

Maxilliped 3: Basis with stout distal flexor spine. Endopod ischium with 1 small flexor 

spine at midpoint and 2 distal spines, of which one is located on crista dentata; merus 

with ridge of 7 large spines; carpus with large spines on extensor margin including a 

single proximal and median spine and two distal spines; propodus with small blunt 

spine sub-distally; dactylus 0.6 times propodus length, unarmed. 

Pereopod 1 (cheliped): Subcylindrical, 3.3 times carapace length; with numerous 

slender setose spines. Propodus longer than carpus; palm 3.6 times as long as high. 

Dactylus 0.45 times the length of palm; occlusal margins finely dentate; occlusal margin 

of dactylus with bilobed process proximally; occlusal margin of pollex without distinct 

process.  

Pereopods 2–4: Similar, flattened, Carpus and merus with approximately 6 rows of 

slender setose spines. Propodus with extensor margin and proximal portion of lateral 

margin with slender fixed spines, flexor margins with 3 fixed proximal spines and distal 

3/4 lined with 13–17 slender movable spines, distal most paired. Dactylus about 0.6 

propodus length, with 9–11 fixed spines on flexor margin. 

Etymology. The specific epithet is derived from the Latin capillatus (having long hair) 

and spina (thorn), alluding to the hairy spines of this species (noun in apposition). 

Distribution. North-western Australia, off the Kimberley plateau, 390–394 m.  

Remarks. Uroptychus capillataspina sp. nov. is most similar to U. ciliatus (Van Dam, 

1933) and U. spinirostris (Ahyong & Poore, 2004) in which the body and appendages 

are covered in spines. Recent generic revision (Baba, 2005) resulted in these two 

species being transferred from Gastroptychus to Uroptychus, as they possess a flat 

rostrum and deeply excavated anterior margin of the sternite 3. Uroptychus 

capillataspina is most similar to U. spinirostris which has large paired spines on the 

rostrum. The presence of rows of setae on the dorsal spines of U. capillataspina is a 

useful character to distinguish U. capillataspina from U. spinirostris which is glabrous 

across the carapace. U. capillataspina also has more numerous spines on the carapace, 
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rostrum and sternum. For instance, both species have four major spines on the gastric 

region but U. capillataspina has an additional 18 smaller spines while U. spinirostris 

has only a few additional spines. On the surface of sternite 4, U. capillataspina has at 

least two pairs of spines, while U. spinirostris has a single pair. U. capillataspina is also 

similar to U. ciliatus but can be distinguished by the spines on the rostum which are 

small in U. ciliatus and prominent and upright in U. capillataspina. In addition, the 

antennal scale almost reaches the end of the peduncle in U. ciliatus, while in U. 

capillataspina it only extends 1/3 length of the ultimate article.  The small male 

paratype varies somewhat from the female holotype. It has only two pairs of spines on 

the rostrum and the chela are approximately twice the length of the carapace. 

 

Uroptychus ciliatus (Van Dam, 1933) (Figs. 6, 12B) 

Chirostylus ciliatus Van Dam, 1933: 12, figs 17–19. 

Uroptychus ciliatus. — Baba, 2005: 33, fig. 9. 

Material examined. Female, ovigerous, (cl 9.2 mm), Western Australia, off the 

Kimberley plateau (13°15.9'S, 123°22.45'E –13°16.35'S, 123°21.4'E), 394–390 m, beam 

trawl, FRV Southern Surveyor, 07 Jul 2007 (stn SS05-2007 180), CSIRO acquisition 

number 41, NMV J55998. 

Distribution. Kei Islands, Taiwan and north-western Australia. 204–390 m. 

Remarks. This specimen is somewhat more spinose than the Kei Island and Taiwan 

material described by Baba (2005) and Baba et al (2009). Baba (2005) described the 

species as having a few spines on the dorsal surface of the branchial region. The north-

western Australian specimen has two large spines on the branchial region and six 

smaller spines. This is the third specimen ever collected of this species, all specimens 

are ovigerous females. Ovum: 12 mm, 26 eggs. 

 

Uroptychus flindersi Ahyong & Poore, 2004 (Figs. 12C) 

Uroptychus flindersi Ahyong & Poore, 2004a: 37, fig. 9. – Poore et al., 2008: 17. 
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Material examined. 2 males (cl 9.4, 8.7 mm). Western Australia, off Bald Island 

(35°12.82'S, 118°39.06'E –35°12.23'S, 118°40.13'E), 408–431 m, beam trawl, FRV 

Southern Surveyor, 24 Nov 2005 (stn SS10-2005 034), CSIRO acquisition number 023, 

NMV J54995 

Distribution. Tasmania and south-western Australia. 408–714 m. 

Remarks. This is the second record of the species in south-western Australia (Ahyong 

& Poore, 2004).  

 

Uroptychus hesperius Ahyong & Poore, 2004 (Fig. 7)  

Uroptychus hesperius Ahyong & Poore, 2004a: 44, fig. 11. – Poore et al., 2008: 17. 

Material examined. Female, ovigerous (cl 10 mm), damaged carapace and missing 

both chela as well as some walking legs. Western Australia, off Albany (35°26.05'S, 

118°21'E –35°26.25'S, 118°21.06'E), 900–915 m, beam trawl, FRV Southern Surveyor, 

24 Nov 2005 (stn SS10-2005 044), CSIRO acquisition number 041, NMV J54999 

Distribution. South-west Australia, 900–1020 m. 

Remarks. This specimen generally agrees with the description of the holotype (Ahyong 

& Poore, 2004) but differs in a number of important diagnostic characters. Ahyong and 

Poore noted that the species is distinguished by the rounded outer orbital margin, but the 

specimen here has a small spine on the outer orbital margin. Another character used in 

their diagnosis is the presence of spines on the extensor margin of the merus of the 

walking legs; these are feeble in the north-western Australian specimen. U. hesperius 

closely resembles Uroptychus xipholepis (Van Dam, 1933), U. hamatus (Zarenkov & 

Khodkina, 1981) and U. subsolanus in carapace shape, the serrated or spinous carapace 

margin, and in the distally broadened propodus on pereopods 2–4. Uroptychus 

hesperius can be distinguished from all these species by the presence of fine setae on 

the dorsum of the carapace and abdomen. 
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Uroptychus jawi sp. nov. (Fig. 8) 

Type material. Holotype: Female (cl 9.2 mm), Western Australia, north-western 

Australia, off Cape Leveque (14°33.43'S, 121°20.38'E –14°32.76'S, 121°19.65'E), 924–

1101 m, epibenthic sled, FRV Southern Surveyor, 4 Jul 2007 (stn SS05-2007 156), 

CSIRO acquisition number 012, NMV J61765. 

Diagnosis. Carapace excluding rostrum as long as broad; width between anterolateral 

margins 0.65 times that of broadest carapace width. Lateral margins convex, broadest at 

posterior 0.7; with irregular tubercles along margin. Outer orbital angle produced to 

small spine. Dorsum unarmed. Rostrum sharp triangular; horizontal; about half the 

length of remaining carapace. Sternite 3 strongly depressed, anterior margin shallowly 

emarginate, with narrow U-shaped notch and pair of median spines; surface with a 

transverse row of tubercles and setae. Antennal peduncle ultimate and penultimate 

articles unarmed; ultimate article about twice length of penultimate article; antennal 

scale extending slightly beyond midlength of ultimate peduncle article. Cheliped merus 

and ischium smooth on inner proximal margin. Pereopods 2–4 propodi not broadened 

distally, with movable spines on distal flexor margin, distalmost paired; dactyli with 10 

obliquely directed spines on flexor margin, ultimate and penultimate spines subequal. 

Pereopod 2 slightly longer than pereopod 3; length of pereopod 3 merus 0.9 that of 

pereopod 2. Pereopod 4 shorter than pereopod 3; length of pereopod 4 merus about 0.8 

that of pereopod 3. 

Description. Carapace: Carapace excluding rostrum as long as broad; width between 

anterolateral margins 0.65 times that of broadest carapace width. Lateral margins 

convex, broadest at posterior 0.7; with granules and scattered setae, irregularly rugose 

behind base of cervical groove; distinct ridge along posterior 1/5 of length. Rostrum 

sharp triangular, 1.3 times as long as broad; horizontal; dorsal surface flat, half the 

length of remaining carapace. Anterolateral spine distinct. Lateral orbital angle angular 

with small spine. Dorsal surface with feeble depression between indistinct gastric and 

cardiac regions. Gastric region without epigastric spines or granulate epigastric ridges. 

Dorsum smooth and without setae. Pterygostomian flap anterior margin rounded, with 

small spine.  

Sternum: Sternal plastron 1.2 times as long as broad, slightly widening posteriorly. 

Sternite 3 strongly depressed, anterior margin shallowly emarginate, with narrow U-
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shaped notch and pair of median spines; outer lobes of emargination obtusely angled 

with short lateral spines. Sternite 4 with blunt anterolateral tooth not extending 

anteriorly beyond sternite 3 median spines; surface with a transverse row of tubercles 

and setae. 

Abdomen: Segments glabrous. Telson length about 0.6 breadth; distal portion 

posteriorly emarginate, about twice length of proximal portion. 

Eyes: Cornea as wide as peduncle, just shorter than length of peduncle; reaching to 

distal third of rostrum. 

Antenna: Basal segment with outer spine. Peduncle extending to distal third of rostrum. 

Ultimate and penultimate articles unarmed; ultimate article 1.7 times length of 

penultimate article. Antennal scale 1.3 times broader than article 5, extending slightly 

beyond midlength of ultimate peduncle article. 

Maxilliped 3: Dactylus, propodus, carpus and merus unarmed. Crista dentata distinctly 

serrate with 18 denticles on ischium, and 4 denticles on mesial ridge of basis. 

Pereopod 1 (cheliped): Chelipeds unequal in size; right larger; 2.7 (left) or 2.9 (right) 

times carapace length (holotype with chela of slightly different size); glabrous dorsally 

and sparsely setose. Propodus palm 2.7 times as long as high, 1.4 times as long as 

pollex. Fingers crossing, occlusal margins finely dentate; occlusal margin of dactylus 

with bilobed process proximally; occlusal margin of pollex without distinct process. 

Carpus 1.1 times longer than merus and 1.2 times propodal palm; with a few setae. 

Merus and ischium smooth on inner proximal margin; ischium with stout curved spine 

on outer distal margin. 

Pereopods 2–4: Sparsely setose, setae on propodi and distal parts of carpi very long. 

Propodi not broadened distally, flexor margin ending in pair of spines preceded by 5 (on 

P2 and P3), and 4 (on P4) moveable spines on distal half. Dactyli with 10 fixed, 

obliquely directed triangular spines on flexor margin, ultimate and penultimate 

subequal. Pereopods 2–3 similar; carpus and merus unarmed; carpus 0.6 merus length, 

0.7 propodus length. Pereopod 2 slightly longer than pereopod 3; length of pereopod 3 

merus 0.9 that of pereopod 2. Pereopod 4 shorter than pereopod 3; length of pereopod 4 

merus 0.8 that of pereopod 3; carpus 0.6 propodus length. 
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Etymology. After the indigenous Jawi ‘sea people’ of the Dampier Peninsula (noun in 

apposition). 

Distribution. North-western Australia, off Cape Leveque, 924–1101 m.  

Remarks. This new species most closely resembles Uroptychus orientalis Baba, 2008 

from the West Pacific. U. orientalis can be distinguished from U. jawi sp. nov. by the 

rostrum which is dorsally oriented in U. orientalis and horizontal in U. jawi. Also, U. 

orientalis has low spines on the ventral surface of the pereopod 1 merus, and a pair of 

granular ridges on the epigastric region, both of which are absent in U. jawi. U. jawi 

resembles U. brucei Baba, 1986from NW Australia but can be distinguished by the 

number of spines on the flexor margin of the propodi of the walking legs which are 

more numerous in U. brucei (17–19) than U. jawi (4–5). U. jawi is also similar to the 

Australian species: U. bardi sp. nov., U. taylorae sp. nov., and U. litosus, but all these 

species have a much longer antennal scale, which reaches or exceeds the apex of the 

ultimate peduncle article. The holotype has unequal chela; this has also been reported 

from some specimens of U. brucei and U. comptus Baba, 1988. In all cases the right 

chela is larger. 

 

Uroptychus joloensis Van Dam, 1939 (Fig. 12D) 

Uroptychus joloensis Van Dam, 1939: 395, figs 2, 2a, 2b, 2c. 

Uroptychus kudayagi Miyake, 1961: 237, figs 1, 2. 

Material examined. 2 males (cl 4.0, 3.6 mm), Timor Sea (14°33.73'S, 122°55.1'E –

14°33.68'S, 122°54.9'E), 95–105 m, epibenthic sled, FRV Southern Surveyor, 5 Jul 

2007 (stn SS05-2007 161), CSIRO acquisition number 029, NMV J56120. 1 ov. female 

(cl 5.5 mm), Western Australia, off Broome (16°45.15'S, 121°2.8'E –16°44.6'S, 

121°2.2'E), 100–108 m, epibenthic sled, FRV Southern Surveyor, 30 Jun 2007 (stn 

SS05-2007 116), CSIRO acquisition number 008, NMV J57247. 2 males (cl 4.3, 3.6 

mm), Western Australia, off Eighty Mile Beach (18°27.61'S, 120°8.68'E –18°27.72'S, 

120°8.68'E), 80–81 m, epibenthic sled, FRV Southern Surveyor, 19 Jun 2007 (stn SS05-

2007 082), CSIRO acquisition number 170, NMV J56130. 

Colour. Body and appendages white with orange-red in orbits and peduncles of eyes.  
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Distribution. Jolo, Indonesia and north-western Australia, 37–142 m. 

Remarks. The new material agrees with specimens previously reported from NW 

Australia (Ahyong & Baba, 2004). 

 

Uroptychus nigricapillis Alcock, 1901 (Fig. 12E) 

Uroptychus nigricapillis Alcock, 1901: 283, pl. 3, fig. 3. 

Material examined. 1 female (cl 8.6 mm), Western Australia, off Port Hedland 

(18°34.2'S, 117°27.86'E –18°34.06'S, 117°28.63'E), 405–401 m, beam trawl, FRV 

Southern Surveyor, 14 Jun 2007 (stn SS05-2007 052), CSIRO acquisition number 043, 

NMV J57245. 1 ov. female (cl 9.1mm), off Dampier Peninsula (14°51.2'S, 121°25.83'E 

–14°50.71'S, 121°27.01'E), 396–403 m, beam trawl, FRV Southern Surveyor, 2 Jul 

2007 (stn SS05-2007 144), CSIRO acquisition number 052, NMV J56129. 

Colour. Chelipeds and walking legs orange and speckled. Body pale with red intestinal 

tract observable through carapace. 

Distribution. Western Indian Ocean, Andaman Sea, Indonesia, the Phillipines and 

north-western Australia. 66–2000 m. 

Remarks. The new material agrees with those previously reported from NW Australia 

(Ahyong & Baba, 2004). 

 

Uroptychus scandens Benedict, 1902 (Fig. 12F) 

Uroptychus scandens Benedict, 1902: 298, fig. 42. 

Material examined. Male (cl 2.9 mm). Western Australia, near Mermaid Reef 

(17°26.06'S, 120°26.12'E –17°26.6'S, 120°26.45'E), 202–206 m, beam trawl, FRV 

Southern Surveyor, 20 June 2007 (stn SS05-2007 095), CSIRO acquisition number 021, 

NMV J57249. 

Colour. Pearly transparent, with two white lines on merus of chelipeds and white lines 

on meri of walking legs.  
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Distribution. Japan, Korea, East China Sea, Java Sea, Banda Sea and Kei Islands, 68–

495 m. 

Remarks. This very small specimen agrees well with the diagnosis provided by Baba 

(Baba, 2005). This is the first record of this species for Australia. 

 

Uroptychus taylorae sp. nov. (Figs. 9, 12G) 

Uroptychus gracilimanus. — Poore et al., 2008: 17. 

Type material. Holotype: Female, ovigerous (cl 9.2 mm), Western Australia, south-

western Australia, off Bunbury (33°0.5'S, 114°34.26'E –33°0.12'S, 114°34.5'E), 414–

424 m, beam trawl, FRV Southern Surveyor, 20 Nov 2005 (stn SS10-2005 067), CSIRO 

acquisition number 038, NMV J61771.  

Paratypes: Collected with holotype, 2 males (cl 8.6, 6.6 mm), 3 females (2 ov.) (cl 7.3–

8.8 mm), NMV J55001. 2 males (cl 7.8 8.3 mm), 2 juveniles (cl 5 mm), off Broome 

(16°45.15'S, 121°2.8'E –16°44.6'S, 121°2.2'E), 100–108 m, epibenthic sled, FRV 

Southern Surveyor, 30 Jun 2007 (stn SS05-2007 013), CSIRO acquisition number 034, 

NMV J55000. 

Diagnosis. Carapace excluding rostrum as long as broad; width between anterolateral 

margins 0.7 times that of broadest carapace width. Lateral margins evenly convex; 

without granules; with anterolateral spine. Outer orbital angle produced to small spine. 

Dorsum smooth and without setae. Rostrum sharp triangular; horizontal; about half the 

length of remaining carapace. Sternite 3 strongly depressed, anterior margin shallowly 

emarginate, with narrow slit and pair of median spines; surface with a transverse row of 

tubercles and setae. Antennal peduncle ultimate and penultimate articles unarmed; 

ultimate article 2.7 times the length of penultimate article; antennal scale extending 

slightly beyond midlength of ultimate peduncle article. Cheliped slender; 3 times 

carapace length; merus and ischium smooth on inner proximal margin. Pereopods 2–4 

propodi not broadened distally, with 7–10 movable spines on distal flexor margin, 

distalmost paired; dactyli with 7–8 obliquely directed spines on flexor margin, ultimate 

spine distinctly more slender than penultimate. Pereopod 2 slightly longer than 

pereopod 3; length of pereopod 3 merus 0.8 that of pereopod 2. Pereopod 4 shorter than 

pereopod 3; length of pereopod 4 merus about 0.8 that of pereopod 3. 
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Description. Carapace: Carapace excluding rostrum as long as broad; width between 

anterolateral margins 0.7 times that of broadest carapace width. Lateral margins evenly 

convex without granules. Rostrum sharp triangular, 1.7 times as long as broad; ventrally 

directed; length 0.6 that of remaining carapace. Dorsal surface with shallow depression 

between indistinct gastric and cardiac regions. Gastric region without epigastric spines 

or granulate epigastric ridges. Lateral orbital angle angular with small spine. 

Anterolateral spines present. Dorsum smooth and without setae. Pterygostomian flap 

smooth, anterior margin rounded, with small spine.  

Sternum: Sternal plastron slightly longer than broad, slightly widening posteriorly. 

Sternite 3 (at base of maxilliped 3) strongly depressed, anterior margin shallowly 

emarginate, with narrow notch and pair of median spines. Sternite 4 (at base of 

pereopod 1) with blunt anterolateral tooth extending anteriorly to apex of median 

spines; surface with a transverse row of tubercles and setae. 

Abdomen: Segments glabrous. Telson length about 0.5 breadth; distal portion 

posteriorly emarginate, about twice length of proximal portion. 

Eyes: Cornea as wide as peduncle, just shorter than length of peduncle; reaching just 

beyond anterolateral margin of carapace. 

Antenna: Basal article with outer spine. Peduncle extending to distal third of rostrum. 

Ultimate and penultimate articles unarmed; ultimate article 2.7 times length of 

penultimate article. Antennal scale 2.5 times broader than article 5, extending beyond 

the peduncle to the second article of flagellum. 

Maxilliped 3: Dactylus, propodus, carpus and merus unarmed. Crista dentata distinctly 

serrate with 26 denticles on ischium, and 4 denticles on mesial ridge of basis. 

Pereopod 1 (cheliped): Chelipeds slender; 3 times carapace length; glabrous dorsally 

and sparsely setose. Propodus palm 4.5 times as long as high, 1.9 times as long as 

pollex. Fingers crossing, occlusal margins finely dentate; occlusal margin of dactylus 

with 2 obtuse processes proximally; occlusal margin of pollex with low prominence 

proximal to midlength. Carpus 1.1 times longer than merus and 1.2 times propodal 

palm; with a few setae. Merus and ischium smooth on inner proximal margin; ischium 

with curved spine on outer dorsal margin. 
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Pereopods 2–4: Sparsely setose, setae on propodi and distal parts of carpi very long. 

Propodi not broadened distally, flexor margin ending in pair of spines preceded by 6–9 

moveable spines on distal 3/4. Dactyli with 7–8 fixed, obliquely directed triangular 

spines on flexor margin, ultimate spine distinctly more slender than penultimate. 

Pereopods 2–3 similar; carpus and merus unarmed; carpus 0.4 merus length, 0.7 

propodus length. Pereopod 2 slightly longer than pereopod 3; length of pereopod 3 

merus 0.8 that of pereopod 2. Pereopod 4 shorter than pereopod 3; length of pereopod 4 

merus 0.9 that of pereopod 3; carpus 0.5 propodus length. 

Etymology. Named in honour of Joanne Taylor for her contribution to the crustacean 

collections at Museum Victoria, and her general support. 

Distribution. South-western Australia, off Bunbury, 414–424 m. 

Remarks. This material was originally reported as Uroptychus gracilimanus 

(Henderson, 1885) by Poore et al (2008), based on its carapace shape and slender chela. 

However, a number of characters distinguish this new species from U. gracilimanus 

including the paired distal flexor spines of the propodus; the long antennal scale which 

over-reaches the ultimate peduncle article; and the absence of any epigastric spines. It is 

more similar to U. bardi sp. nov., Uroptychus litosus Ahyong & Poore, 2004, 

Uroptychus occidentalis Faxon, 1893and U. empheres Ahyong & Poore, 2004, which 

all possess an antennal scale which almost reaches or overreaches the peduncle, and 

paired spines on the distal margin of the propodal flexor margin. Characters 

distinguishing U. taylorae sp. nov. from U. empheres and U. bardi sp. nov. are outlined 

under the account of U. bardi sp. nov. The robust chela of U. litosus as well as the 

divergent carapace margins (see ratios in key) distinguish U. litosus from U. taylorae 

sp. nov. U. occidentalis from the eastern Pacific and Japan can be distinguished from 

the new species by subtle differences. Baba (1973) noted that in U. occidentalis the 

antennal scale overreaches the distal three-fourths and never reaches the distal end of 

the ultimate article. In all specimens here, the antennal scale distinctly over-reaches the 

peduncle.  
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Uroptychus vandamae Baba, 1988 (Fig. 12G) 

Uroptychus gracilimanus. — Doflein & Balss, 1913: 134 (part) (not U. gracilimanus 

(Henderson, 1885)). 

Uroptychus vandamae Baba, 1988: 49, fig. 21. 

 Material examined. 1 male (cl. 10.6 mm) 2 ov. females (cl 10.9–8.6 mm) Timor Sea 

(14°36.88'S, 121°19.65'E –14°36.25'S, 121°20.73'E), 698–705 m, beam trawl, FRV 

Southern Surveyor, 3 Jul 2007 (stn SS05-2007 147), CSIRO acquisition number 063, 

NMV J56124. 1 male (cl 10 mm) (16°44.28'S, 119°15.03'E –16°43.8'S, 119°15.48'E), 

693–698 m, beam trawl, FRV Southern Surveyor, 17 Jun 2007 (stn SS05-2007 70), 

CSIRO acquisition number 038, NMV J57248. 

Remarks. This material agrees with the original description of material from the 

Molucca Sea, Indonesia (Baba, 1988). The armature of the dactyli is an important 

character which distinguishes this species from other closely related species. The 

presence of 2 distal spines which are remote from and significantly larger than the 

flexor spines groups this species with U. thermalis, U. remotispinatus and U. albus sp. 

nov. In the material here, the flexor spines are minute and parallel to the flexor margin, 

and vary somewhat to the illustrations of the holotype. This is the first record of this 

species for Australia. 

Distribution. Madagascar, Macassar Strait, Molucca Sea, and north-western Australia. 

450–1200 m. 

 

Uroptychus worrorra sp. nov. (Figs. 10, 12H–I)  

Type material. Holotype: Female, ovigerous (cl 10.0 mm), Western Australia, off the 

Kimberley plateau (13°15.9'S, 123°22.45'E –13°16.35'S, 123°21.4'E), 394–390 m, beam 

trawl, FRV Southern Surveyor, 07 Jul 2007 (stn SS05-2007 180), CSIRO acquisition 

number 038, NMV J61770.  

Paratypes: Collected with holotype, 2 males (cl 9.7, 9.6 mm) 2 ov. females (cl 10.0, 7.8 

mm), NMV J56119.  

Diagnosis. Carapace excluding rostrum broader than long; width between anterolateral 

margins 0.6 times that of broadest carapace width. Lateral margins with anterolateral 
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spine and 7 or 8 lateral spines (5 large). Rostrum narrow triangular, about half 

remaining carapace length. Dorsum smooth with numerous setose scales, gastric region 

without epigastric spines or tubercles. Sternite 3 anterior margin concave with narrow 

U-shaped median notch without median spines. Antennal peduncle ultimate article 

about 1.7 times as long as penultimate article; both articles with distal spine. Antennal 

scale extending beyond ultimate article of peduncle. Chelipeds slender, range 3–4 times 

carapace length. Pereopods 2–4 similar; merus and carpus with setose scales; propodus 

not broadened distally, flexor margin ending in pair of spines preceded by 4–5 movable 

spines; dactylus with 14–16 closely spaced, obliquely directed corneous spines, 

penultimate markedly broader than others. 

Description. Carapace: Carapace excluding rostrum 0.8 times as long as wide; width 

between anterolateral margins 0.6 times that of broadest carapace width. Lateral 

margins moderately convex, divergent; with strong anteriorly directed anterolateral 

spine and 7 or 8 lateral spines. Anterior 2 lateral spines small, third spine large, slender, 

at base of indistinct cervical groove, with small spine at base. Remaining spines large 

and slender, decreasing in size posteriorly. Rostrum sharp triangular, about 0.4 as long 

as remaining carapace, lateral margins smooth, dorsally without shallow concavity 

between. Outer orbital angle with small spine. Dorsum smooth, with numerous setose 

scales, and a few spine like tubercles in hepatic region. Dorsal surface without 

depression between indistinct gastric and cardiac regions. Pterygostomian flap anterior 

margin, with small spine.  

Sternum: Plastron about as long as wide, slightly widening posteriorly. Sternite 3 

depressed, anterior margin concave with U-shaped median notch, anterolateral angle 

acute, flanked by 1 or 2 small spines. Sternite 4 (at base of pereopod 1) with 

anterolateral margins spinose, reaching anteriorly almost to anterolateral margin of 

sternite 3; surface with one continuous row of setae along transverse ridge. 

Abdomen: Segments smooth with scattered setae. Telson 3 times as long as wide; distal 

portion medially emarginate, about 1.5 times as long as proximal article. 

Eyes: Cornea not dilated, about one-third length of peduncle; extending beyond 

midlength of rostrum. 
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Antenna: Basal article with outer spine. Peduncle extending to distal quarter of rostrum. 

Ultimate article about 1.7 times as long as penultimate article, both with slender distal 

spine at least 1/3 length of article. Antennal scale 1.75 times broader than ultimate 

peduncle article, extending beyond ultimate article of peduncle. 

Maxilliped 3: Dactylus and propodus unarmed. Carpus with 2 small spines on extensor 

surface and 2 distal extensor spines. Merus with 1 small spine on extensor surface and 2 

distal extensor spines. Ischium with crista dentata denticulate along entire length of 

margin, spines closely set distally. One distal spine on basis. 

Pereopod 1 (cheliped): With rows of setose scales and tubercles; about 3.3 times 

carapace length. Propodus with irregular, setose scales; palm 3 times as long as high, 

about twice as long as pollex. Fingers crossing, occlusal margins dentate and each with 

low process proximally. Carpus and merus covered with setose scales or small spines; 

with larger spinules on distal margin. Inner margin of merus with 2 rows of stout spines. 

Ischium with slender distolateral. 

Pereopods 2–4: Moderately setose, similar, decreasing in size posteriorly; length of 

pereopod 3 merus 0.9 times that of pereopod 2; length of pereopod 4 merus 0.95 that of 

pereopod 3. Meri and carpi with setose scales. Meri with distal flexor spine and carpi 

with distal extensor spine. Propodi not broadened distally, flexor margin ending in pair 

of spines preceded by 2–4 movable spines on distal flexor margin. Dactyli exceeding 

half propodus length; with 14–16 closely spaced, obliquely directed corneous spines, 

penultimate markedly broader than others. 

Ovum: 0.9 mm (~50 eggs) 

Etymology. After the indigenous Worrorra people of the Kimberley (noun in 

apposition). 

Distribution. North-western Australia, off the Kimberley plateau, 390–394 m. 

Remarks. Uroptychus worrorra sp. nov. closely resembles U. cardus Ahyong & Poore, 

2004, U. dentatus Balss, 1913, and U. occultispinatus Baba, 1988. The new species 

differs from U. occultispinatus in having 3–6 instead of one movable spines on distal 

flexor margin of the propodi of the walking legs, and in the shape of the lateral spines 

on the carapace which are more slender and long in U. worrorra. U. dentatus and U. 
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cardus both differ from U. worrorra as they possess a transverse field of spines or 

granules across the gastric region of the carapace. In addition; U. cardus is sparsely 

setose on the chela and has a shorter rostrum (0.4 vs 0.5 remaining carapace); and U. 

dentatus lacks a distinct notch on the sternum, lacks anterolateral spines on sternite 4, 

and lacks spines on the carpus and merus of the third maxilliped (Baba, 1990). The type 

locality of U. dentatus is off the east African coast at 1079 m (now Somalia). The 

species has been recorded subsequently from Madagascar by Baba (1990) and the 

southern Nias Canal, west of Sumatra, Indonesia (Doflein & Balss, 1913). The 

Indonesian material comprises two juvenile males which differ from adults in the 

smooth non-granulose carapace, the cheliped having a few ventral spinelets, and less 

numerous setae on the body and appendages, real differences from similar-sized 

specimens from Madagascar (Baba, 1990). Their locality suggests these juveniles may 

belong to U. worrorra, although the presence of cheliped spinelets may constitute a new 

species.  
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Figure 1 Gastroptychus investigatoris (Alcock & Anderson, 1899), female (20.0 mm), NMV 

J56000. A, carapace and abdomen, dorsal. B, carapace and abdomen, lateral. C, sternum. D.  

telson and abdominal segments 5 and 6. E, right antenna and antennule, ventral. F, maxilliped 3, 

right, lateral. G, chela, left, distal part. H, P2, left, distal part. Scales A–D, H & G = 5 mm, E & 

F = 1mm.   
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Figure 2 Uroptychodes grandirostris (Yokoya, 1933), male (10.0 mm), NMV J56125. 

A, carapace and part of abdomen, lateral. B, carapace and abdomen , dorsal. C, right P3 

distal part, lateral. D, left P2, lateral. E, right antenna, ventral. F, sternum. Scales = 1 

mm.  
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Figure 3 Uroptychus albus sp. nov., female (6.6 mm), NMV J 56127. A, carapace and 

abdomen, dorsal. B, carapace, lateral. C, sternum. D, telson. E, left antenna, ventral. F, 

maxilliped 3, crista dentata, right. G, cheliped, right. H, pereopod 2. Scales =1mm. 
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Figure 4 Uroptychus bardi sp. nov., male (8.8 mm), NMV J59083. A, carapace and 

abdomen, dorsal. B, carapace, lateral. C, sternum. D, telson. E, left antenna, ventral. E, 

maxilliped 3, crista dentata, right. G, cheliped, right. H, cheliped, lateral, distal part. I, 

cheliped, merus and ischium, lateral. J, pereopod 2. K–L, pereopods 3–4, setae 

ommited.  Scales A, B, C, G, H, J–L =5mm, D–F =1mm.   
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Figure 5 Uroptychus capillataspina sp. nov., female (28.0 mm), NMV J61768. A, 

dorsum. B, carapace and abdomen, lateral. C, sternum. D, abdominal segments 4–6, and 

telson. E, right antenna, ventral. F, right antennule, ventral. G, maxilliped 3, right, 

lateral. Scales = 5 mm.   
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Figure 6 Uroptychus ciliatus (Van Dam, 1933), female (9.2 mm), NMV J55998. 

Carapace, dorsal, setae ommited. Scale = 5mm 

 
Figure 7 Uroptychus hesperius Ahyong & Poore 2004, female (10 mm), NMV J54999. 

Carapace, dorsal, setae ommited. Scale = 5mm.   
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Figure 8 Uroptychus jawi sp. nov., female (9.2 mm), NMV J61765. A, carapace and 

abdomen, dorsal. B, carapace, lateral. C, sternum. D, right antenna, ventral. E, 

maxilliped 3, merus and ischium, right, lateral. F. crista dentata, right. G, cheliped, left. 

H, cheliped, right, distal part. Scales A,G&H = 5mm, C–F = 1mm.   
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Figure 9 Uroptychus taylorae sp. nov., female (9.2 mm), NMV 61771. A, carapace and 

abdomen, dorsal. B, carapace, lateral. C, sternum. D, telson. E, left antenna, ventral. F, 

maxilliped 3, crista dentata, right. G, cheliped, right. H, cheliped, left, distal part. I, 

pereopod 2. J–K, pereopods 3–4, setae ommited.  Scales A, B, G–K =5mm, C–F =1mm.   
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Figure 10 Uroptychus worrorra sp. nov., female (10.0 mm), NMV J61770. A, carapace 

and abdomen, dorsal. B, carapace, lateral. C, sternum, anterior. D, telson. E, right 

antenna, ventral. F, maxilliped 3, merus and ischium, right, lateral. G. crista dentata, 

right. H, cheliped, left. I, cheliped, proximal ventral. J–L, Pereopods 2–4. Scales = 

1mm.    
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Figure 11 A, Gastroptychus investigatoris (Alcock & Anderson, 1899), NMV J56000. 

B, Gastroptychus brachyterus Baba, 2005, NMV J56001. C, Uroptychodes 

grandirostris (Yokoya, 1933), NMV J56125. 
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Figure 12 A, Uroptychus capillataspina sp. nov., NMV J61768  B, Uroptychus ciliatus 

(Van Dam, 1933), NMV J55998. C, Uroptychus flindersi Ahyong & Poore, 2004, NMV 

J54995. D, Uroptychus joloensis.Van Dam, 1939, NMV J57247.  E, Uropychus 

nigricapillis Alcock, 1901, NMV J57245. F, Uroptychus scandens Bendedict, 1902, 

NMV J57249. G, Uroptychus taylorae sp. nov. NMV J55000. H, Uroptychus vandamae  

Baba, 1988, NMV J57248. I, Uroptychus worrorra sp. nov., NMV J56119.  



 

126 

 



  

 

 
 
 
 
 
 
 
 

CHAPTER 5 

 
 
 
 
 

Environmental predictors of decapod species richness 
and turnover along an extensive Australian continental 
margin (13–35ºS)  



 

128 

 



Chapter 5 

129 

 

Abstract 
Large scale patterns of diversity in the deep sea and the environmental drivers of these 

patterns remain poorly understood. Recent surveys of Australia’s western continental 

margin (~100–1100 m) provide systematic sampling of invertebrate megafauna along a 

gradient of 22º of latitude (13–35ºS). Diversity patterns of decapod crustaceans are 

examined along this margin and I investigate the relative importance of environmental 

and spatial predictor variables on both species richness (alpha diversity) and species 

turnover. Distance-based linear models (DistLM) indicated a suite of variables that were 

important in predicting species turnover. However, the best predictors were temperature 

and oxygen, which reflect the oceanographic features that dominate distinct depth 

bathomes along the slope. On both the shelf and the upper slope, I differentiated an 

assemblage north of 22ºS from another south of 23ºS in the vicinity of North-west Cape. 

This location correlates with changes in oxygen concentration and marks the head of the 

Leeuwin Current system. Substratum characteristics (e.g. % mud, bottom hardness) 

were important, but only at a smaller scale. The number of species within samples 

(alpha diversity) was highly variable, and a small but significant increase in diversity 

towards the tropics was evident. Replicated sampling along the margin at ~100 m and 

~400 m provided an interesting opportunity to compare latitudinal patterns of diversity 

at different depths. On the shelf edge (~100 m) temperature was correlated with latitude, 

oxygen, and salinity thus the independent effects of each variable could not be 

separated. On the shallow upper slope (~400 m) temperature was disassociated from 

latitude, which proved to be the best predictor of sample species richness. The 

predictive power of latitude over other variables indicates that proximity to the highly 

diverse Indo-West Pacific (IWP) is important, especially considering that almost 40% 

of species in this study had a wide IWP distribution.  
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Introduction 

Significant efforts have been made in the past decades to record and describe taxa in the 

deep sea, with corresponding studies to describe regional and global diversity patterns. 

Much of this research has focussed on how faunal patterns vary with water depth and 

latitude. Research in the 1800s found that different depths had distinct faunal 

communities, and research since has confirmed that bathymetric changes in both 

community structure and species richness are strong (Haedrich et al., 1980; Gage & 

Tyler, 1992; Carney, 2005). Latitudinal patterns of biodiversity in the deep have proved 

more enigmatic. A large scale analysis of deep-sea samples from across the Atlantic 

Ocean showed that species richness appears to conform to the general cline in diversity 

away from the equator (Rex et al., 1993), although patterns were not consistent between 

hemispheres. Other studies at a smaller scale have found little evidence for latitudinal 

gradients (Ellingsen & Gray, 2002; Ellingsen et al., 2007), and a recent meta-analysis 

incorporating benthic samples from across Europe showed diversity actually increased 

slightly towards the poles (Renaud et al., 2009).  

In recent years, studies have begun to relate large scale marine patterns to 

environmental gradients in an attempt to find more mechanistic models for observed 

patterns (Tittensor et al., 2009; Rowden et al., 2010). It is likely that multiple 

interacting factors, operating over varying spatial and temporal scales, are responsible 

for diversity patterns. Ecological factors include temperature, oxygen, sediment grain 

size, topographic complexity, disturbance and food availability (Wishner et al., 1990; 

Etter & Grassle, 1992; Levin et al., 2001; Hall & Thatje, 2009; McClain & Barry, 2009; 

Vanreusel et al., 2010). Historical factors, including tectonic history and climatic 

fluctuations, have also influenced the evolution of deep-sea fauna (Crame, 2001; Gage, 

2004; Renema et al., 2008). Determining the relative importance of various ecological 

and evolutionary factors to generating and maintaining patterns of diversity remains a 

fundamental challenge for biodiversity studies (Mittelbach et al., 2007).  

Understanding relationships between biotic and abiotic data is also essential for 

biodiversity management. Australia’s continental margins are known to support a rich 

diversity of animal fauna (Poore et al., 1994; Williams et al., 2001), with estimates of 

species and family diversity much higher than those of equivalent mid-latitude regions 

in the northern hemisphere. Knowledge of this fauna across the expansive continental 
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slope is relatively poor, and there remain large geographic gaps with little biological 

information (Butler et al., 2010). The Australian government has committed to 

establishing a system of marine parks that are representative of biodiversity, but without 

comprehensive biological data, they are reliant on the use of physical surrogates to 

determine areas for protection. A hierarchical framework for classifying seabed habitats 

has been developed in order to capture variation of habitat and its representative 

biodiversity (Last et al., 2010). At the highest level in the hierarchy, biogeographic 

provinces are defined by oceanographic information and discontinuities in the 

distributions of fish. Depth provides the structure for the second level and the third level 

is defined by geomorphic units. To ensure this classification represents underlying 

biodiversity it is important to test the environmental and geographic variables that best 

differentiate faunal communities.  

Decapods are well suited for examining ecological patterns in the deep sea. They are 

relatively large, easily sampled using dredges, sleds and trawls, common to the 

continental shelf and slope, and display a variety of feeding strategies and habitat 

associations. Most importantly, they are well-resolved taxonomically, and for many 

groups, molecular research is further refining our understanding of species ranges, 

revealing cases of cryptic speciation (Macpherson & Machordom, 2005) as well as 

confirming widely distributed species (N. Andreakis, unpublished data).  

Here, I report on collections of decapod crustaceans along a transect of 22º of latitude 

from the continental margin of western Australia. I investigate whether variation in 

decapod diversity is consistent with mechanisms proposed to structure large scale faunal 

patterns. Specifically, I identify the environmental and spatial correlates that best 

predict 1) species turnover, and 2) species richness along the continental margin. 

Methods 

Study site 

The study area extends along the continental margin (80–1300 m) between Ashmore 

reef (~13º S, 124º E) and Bald Island (~35º S, 119º E, Figure 1). The seabed across this 

area is highly variable, ranging from extensive elongate shore-parallel ridges and reefs 

which are remnants of previous shorelines, to scattered patches of rocky outcrop and 

plains of coarse carbonate sediments (Harris et al., 2005; Williams et al., 2010). The 
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descent from the shelf is associated with rapid changes in temperature and pressure, as 

well as multiple water masses with distinct hydrographic characteristics (Domingues et 

al., 2007; Woo & Pattiaratchi, 2008).  

Biological data 

Sites along the continental margin were surveyed aboard FRV Southern Surveyor in 

2005 and 2007 (surveys SS10/2005 and SS05/2007) at roughly 1º intervals (32 sites). 

Two depths were sampled at each site, representing the bathomes of the outer 

continental shelf (100 m depth) and the upper continental slope (400 m depth); 

additional depths (200, 700 and 1000 m) were sampled at 11 sites. Both hard and soft 

terrains were sampled where possible; samples were placed at the closest point to each 

1º - depth combination where sediment substrata was confirmed by multibeam sonar 

mapping. An epibenthic beam trawl based on the French IRD design with a mouth 

width of 4 m was used to collect samples in soft sediment terrains 

(www.cmar.csiro.au/research/seamounts/epibenthic.htm) with depth parallel tows of 20 

minutes duration. A robust epibenthic sled (Lewis, 1999) with a mouth width of 1.2 m 

was used in hard terrains and steep bottoms. Tow direction and duration were dictated 

by the roughness and extent of rocky bottom. Both samplers had large cod-ends of 25 

mm stretched mesh net. The average area of a sample was 2800 m2. Overall, 190 

successful samples were taken from the 30 sites (Figure 1). All decapods were identified 

to species; checklists with horizontal and vertical limits of distribution are presented in 

Chapter 2 and Poore et al. (2008). Within this paper I present range limits across depth 

and latitude for those species that occurred more than five times.  

Environmental data 

Environmental predictors were compiled from a variety of sources. Sea floor 

temperature, salinity and oxygen, were derived from the CARS2006 dataset, which 

contains annual mean and standard deviation estimates created by averaging ⁄ 

interpolating available oceanographic cast data across the southern hemisphere and 

equatorial regions for 79 depth layers at a resolution of 0.5º latitude ⁄ longitude ((Dunn 

& Ridgway, 2002; Ridgway et al., 2002); http://www.marine.csiro.au/~dunn/cars2006/). 

Particulate organic carbon (POC) was derived from a global NPZD (nutrient-

phytoplankton- zooplankton-detritus) model (R. Matear, CSIRO, unpublished data), of 

resolution 1.875º longitude, 0.9375º latitude, and 31 depth layers. The model converts 
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detritus data (mmol N/m3) to carbon (µg C/ m3) using the 106:16 N:C ratio of seawater 

multiplied by the molar weight of carbon (12.01 g/mol). For the CARS datasets and 

POC dataset, each depth layer was horizontally interpolated to a resolution of 0.02º 

using the inverse distance weighted algorithm (ArcMap v 9). Values for each collection 

point (on the sea floor) were then calculated by trilinear interpolation between these 

fine-scale depth layers, scaled by the actual latitude ⁄ longitude ⁄ depth recorded for each 

sample. Interpolated data provide information on the physical environment that the 

biota are exposed to over a lifetime, rather than the environment at the time that the 

sample was taken.  

Percentage cover of sediments (mud, sand and gravel) were interpolated and gridded to 

0.01º grid at a national scale by Geoscience Australia as part of the Commonwealth of 

Australia’s Environmental Research Facility (CERF) Marine Biodiversity Hub 

(http://www.marine hub.org/). Multibeam sonar backscatter data collected during the 

surveys were used to visually categorise the relative hardness of the substratum as soft, 

mixed or hard. Latitude and depth were included as proxies for correlated but 

unmeasured variables. Latitude is a proxy for distance to the highly diverse IWP, and 

depth is a surrogate for pressure and light. I also included sampling gear as a factor in 

the analysis, as this represented possible variation in sampling efficiency and sampling 

area.  

I used draftsman’s plots in the Primer software (Clarke & Gorley 2006) to visually 

assess the spread of data. Where variables were correlated (r >0.7, Table 1) I removed 

the variable with the lowest marginal relationship. Depth (r = 0.88) and standard 

deviation of temperature (r = 0.82), were highly correlated with mean temperature, 

carbon was correlated with standard deviation of carbon (r = 0.97) and % mud was 

correlated with % sand (r = -0.95). One remaining variable that was right-skewed 

(Potential organic carbon) was square-root transformed.  

Statistical analysis 

Observational studies are often presented with numerous correlated variables which 

make it difficult to isolate the relative importance of each predictor. Traditional 

stepwise selection of models can result in a minimal adequate model that explains the 

most variation in the data but ignores other equally informative models with different 

sets of predictor variables (Whittingham et al., 2006). To address this issue I used the 
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information-theoretical approach for model selection and inference (Burnham & 

Anderson, 2002). The first step in this approach is to ensure there are a reasonable 

number of variables for the size of the data. After the removal of correlated variables, I 

was left with nine variables. Given the number of samples in the dataset, I decided to 

further reduce the number of variables to eight, as this would then result in a reasonable 

number of models 28 = 256 models. Percentage gravel was removed as the fauna is 

epibenthic and I decided % mud and hardness would capture most variation in substrata. 

A priori selection using biological knowledge is an important part of the information-

theoretical approach.  

Species turnover 

The multispecies similarities of samples were determined with a Bray–Curtis similarity 

measure of presence/absence species data. Samples with less than three species were 

excluded resulting in a total of 166 samples. The relationship between the sample 

composition and environmental variables was explored using distance based linear 

models (DistLM) (McArdle & Anderson, 2001) and the Linktree routine. All analyses 

of species turnover were made using the PRIMER v. 6 (Clarke & Gorley, 2006) 

software package.  

I ran multiple DistLM models covering all combination of variables. DistLM is used to 

partition the variance in a multivariate data cloud (analogous to linear multiple 

regression) (Anderson et al., 2008). Models were constructed from all possible 

combinations of the eight environmental variables, and the corrected Akaike 

information criterion (AICc) was used to rank the models. AICc is a modification of the 

AIC specially designed for small numbers of samples (Burnham & Anderson, 2002). 

The contribution of each environmental variable was assessed in two ways. First, 

‘marginal tests’ were performed to assess the statistical significance (from 999 

permutations) and percentage contribution of each variable alone, ignoring all other 

variables (Anderson et al., 2008). Secondly, a multi-model inference approach was 

adopted (Stevens, 2002). Akaike weights were summed for each variable across all 

models in which the variable was present, giving relative probabilities of variable 

importance (Burnham & Anderson, 2002). Variables with summed weights <0.3 are 

likely to be of no or little importance (Burnham & Anderson, 2002). 
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Samples along the margin were divided into clusters using the Linktree routine in 

Primer v6 (Clarke & Gorley, 2006), a variation of the ‘multivariate regression trees’ 

(De'Ath, 2002). The Linktree forms clusters by repeated splitting of biological samples 

at an environmental threshold that maximises the similarity of sites within each cluster 

and the dissimilarity between them. As for the DistLM models, I included a reduced set 

of eight environmental variables in the Linktree analysis. The parameters of the routine 

allowed single samples to split off but a minimum split size of 3 stopped pairs of 

samples from further splitting. Splitting was stopped based on the SIMPROF routine 

which tests for genuine structure within a set of samples (significance > 5%). Groups 

were identified at the second split level but ignored splits resulting in a single sample 

group. Species contributing the most to the average similarity within a group were 

identified using the similarities percentage (SIMPER) routine. The ratio of the mean to 

the standard deviation (SD) of the contribution is an indication of how well a species 

characterises the groups.  

Species richness 

Species richness (or alpha diversity) was simply the number of species collected in each 

sample. To determine the importance of environmental variables on species richness, I 

fitted Generalised Linear Models (GLM) with a Poisson distribution and a log link 

function. Models were constructed from all possible combinations of environmental 

variables and AICc was used to rank models as described in the analysis of species 

turnover. I chose not to include parabolic terms or interactions within the models to 

avoid over-fitting and to ease interpretation. The importance of individual variables was 

assessed using two approaches; a multi-model inference approach as described above 

and a hierarchical partitioning approach. Hierarchical partitioning (Quinn & Keough, 

2002) is useful for quantifying the correlation of predictor variables. It measures the 

improvement in the fit of all models with a particular predictor compared to the 

equivalent model without that predictor, and then provides an average of the 

contribution of each variable.  

Models of species richness were fitted for all samples (n=174), and also to sample 

subsets from the shallow upper slope (350-500 m depth) and shelf break (50-150 m). 

Correlations between environmental variables were re-examined for each subset of data 

and correlated variables (r >0.8) were removed (Table 2 and 3). After exclusion of % 



Chapter 5 

137 

 

gravel and sample area I was left with six environmental variables for each subset of 

approximately 60 samples. Species richness analyses used the glmulti function 

(Calcagno & de Mazancourt, 2010) in the MASS library and the hier.part function 

(Walsh & MacNally, 2008) of R version 2.12.0 (R Foundation for Statistical 

Computing, 2010). 

Results 

The surveys resulted in a total of 890 species, at least 30% of which are probable new 

species (Chapter 2). Most species occurred only once (49%) or twice (16%), while only 

6% occurred at ten sites or more. The most common species were two prawns, 

Haliporoides sibogae and Hadropenaeus lucasii (Solenoceridae), and Paguristes 

aciculus (Paguridae), a small hermit crab endemic to Australia.  

Of the 140 species occurring more than five times, many had wide latitudinal extents in 

ranges (Figure 2 b). In contrast, most species were limited to a narrow range of depths 

(Figure 2 a), only 33 species within the study had ranges of more than 500 m of depth.  

Environmental predictors of species turnover 

Only a small proportion of the variation in community composition across the slope 

could be explained by the environmental variables available (Table 4). A global model 

with all eight environmental variables had the highest R2 value, but could only explain 

21% of the variation. No clear ‘best’ model emerged from the DistLM analyses, 

(Akaike weight for the best model was <0.1, Table 4) justifying a multi-model inference 

approach to assess the relative importance of each variable. All variables had a 

significant relationship with the multivariate pattern when considered alone and within 

the multi-model approach (Table 5). However, each variable only explained a small 

amount of variation when considered alone. Temperature and oxygen explained the 

greatest proportion of variation in the marginal tests and were also the highest ranked 

variables in the multi-model inference approach. Variables associated with substratum 

(Hardness and Mud) were the weakest variables in explaining species turnover patterns. 

Sampling gear was also relatively unimportant.  

The importance of temperature and oxygen were also evident in the results of the 

Linktree analysis (Table 6). The first split differentiated samples on temperature. The 

greatest overall difference in species composition was between samples that were 
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warmer than 14.7°C and cooler than 14.4°C. This split differentiates sites on the warmer 

continental shelf and the colder continental slope. Temperature is highly correlated with 

depth (Table 1) and this correlation is maintained over a wide latitudinal range. The 

slope samples were further split by temperature and depth into those that were warmer 

than 8.7°C or cooler than 7.5°C, differentiating upper slope (<539 m) from mid slope 

(>678 m) samples. The upper slope samples were then split by oxygen and latitude at 

Point Cloates (~22.8ºS) and the samples on the lower slope were split by latitude at 

35.2ºS. On the shelf edge, oxygen split samples at Point Cloates, and then split groups 3 

from 4 in the vicinity of Kalbarri (see Figure 1). Those samples north of Point Cloates 

(groups 1 and 2) were split on temperature, and again this correlated largely with depth, 

group 1 occurring at 77-203 m and group 2 being deeper than 198 m. While the 

Linktree analysis revealed genuine clustering of samples (according to SIMPROF 

permutation test), the splits within the Linktree generally had low R values indicating 

there is also some overlap between the groups (Figure 3).  

The SIMPER analysis distinguished the species that contributed most to the similarity 

within the Linktree groups. Within group similarities were generally low (< 21%) due to 

the high proportion of singleton occurrences (Table 7). Group 5, the northern shallow 

upper slope assemblage, was dominated by large shrimps and prawns, while all the 

other groups were defined by a mix of taxonomic and functional groups.  

Environmental predictors of species richness 

Alpha diversity from 190 samples across the slope was highly variable, ranging from a 

single species in some samples to 63 species in the most diverse sample. Latitudinal 

gradients in diversity were evident when examining all sites and also when I examined 

the shallow upper slope and shelf break separately (Figure 4), although relationships 

were weak (R2 < 0.2).  

Only a small amount of the variability across the entire study area could be explained by 

the environmental variables tested in this study, with the best models explaining 

approximately 27% of the deviance (Table 8). Although no clear best model emerged, a 

model of only latitude, temperature, POC and sampling gear explained 24.9% of 

deviance. Sampling gear was relatively important in predicting diversity; the coefficient 

suggests that beam trawls collect more species than epibenthic sleds. The multi-model 

approach showed that latitude, hardness, temperature, salinity, oxygen, POC and gear 
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were important explanatory variables, defined by a summed AICc weight of more than 

0.3 (Table 9). Hierarchical partitioning confirmed these results but was better at 

distinguishing between high ranking variables, whereby latitude and sampling gear 

explained substantially more deviance on average than all other variables (Figure 5). 

The importance of salinity, POC, and hardness differed between the two approaches, 

appearing relatively important according to summed AIC weights (Table 9) but of less 

importance in the hierarchical partitioning (Figure 5a). This means that while these 

variables were worth inclusion in many models, they did not explain much of the 

variation.  

Models of species richness fitted to the shelf break and the shallow upper slope samples 

separately were better able to explain species richness (Table 8). On the shelf edge the 

best models explained approximately 37% of variation in species richness, and on the 

shallow upper slope up to 41% of variation could be explained. Interactions between 

latitude and environmental variables of temperature and oxygen differed between the 

bathomes. On the shelf edge, temperature, latitude, oxygen, and salinity were correlated 

(Table 2) and therefore only temperature was included in models as it was the single 

best predictor of the four (Table 8). Here the best variables according to both summed 

AICc weights and hierarchical partitioning was temperature (and/or correlated latitude, 

oxygen and salinity), carbon and mud (Table 9, Figure 5b).  

Within the deeper bathome (shallow upper slope) latitude was correlated with oxygen 

but temperature was independent of latitude (Table 3). In models of species richness on 

the shallow upper slope, temperature was relatively unimportant (Table 9, Figure 5c). 

Here latitude was the most important variable after gear type, followed by mud.   

Examination of the coefficients within the linear models showed a negative correlation 

between POC and species richness (see coefficients in Table 9) indicating species 

richness decreased in areas of high and variable carbon input. Relationships between 

substrata and species richness were not strong and their effect on diversity varied within 

the two bathomes.  
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Discussion 

Rarity  

A total of 890 decapod species were collected and identified from the continental 

margin. Many of the species in this study occurred only once or twice, which is typical 

of marine datasets. Almost half (49%) of the species occurred only once; similarly other 

benthic studies report 49–52% of singletons (Brandt & Berge, 2007; Ellingsen et al., 

2007). It is likely that the low occurrence of species in this study is in part due to limited 

sampling (Brown, 1984). Although the epibenthic trawl and sled cover a large sample 

area, these samples cover only a tiny proportion of the vast area of seabed along the 

continental margin. Estimating rarity for marine invertebrates is especially difficult as a 

high level of sampling is required to accurately measure their distribution and 

populations (Chapman, 1999).  

Species that were rare in this study were not necessarily restricted in their ranges. 

Approximately 30% of those species that only occurred once in the study area had a 

much wider distribution across the tropical IWP (Chapter 2). There are many forms of 

rarity, for instance a species may be limited in its geographic range, it may be limited to 

a few suitable habitats, or it may occur at very low abundance (reviewed by Gaston, 

1994; Chapman, 1999). Some evidence would suggest that many species which are 

widespread but locally rare have larger populations in some places, and have restricted 

requirements for habitat (Rabinowitz et al., 1986). These rare occurences are thought to 

be at the edge of a species range.  

Species turnover 

This study emphasises the overriding influence of bathymetric gradients on species 

distributions. Decapod species in this study occupied broad ranges of latitude but 

narrow ranges of depth, and this was reflected in the analyses of species turnover. 

Community structure was predominantly correlated to variables of temperature and 

oxygen, which are largely related to oceanographic features that dominate distinct depth 

bathomes. Between 22ºS and 34ºS the Leeuwin Current carries warm, nutrient poor 

tropical waters poleward, along the continental shelf break (< 200 m). It is partly fed by 

the recently described ‘Holloway Current’ (D'Adamo et al., 2009) on the north-western 

shelf edge. Underneath on the shallow upper slope, the cool northward flowing Leeuwin 

undercurrent originates in the subantarctic and is high in dissolved oxygen, its core 
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being at ~400–510 m depth. These currents are consistent with the changes in 

community structure I observed between the shelf break, the upper slope and the lower 

slope with Linktree splits between 255–350 m and 540–680 m.  

Physiologically, temperature and oxygen are critical in determining the niche of a 

species. Experimental research on decapod crustaceans show that both adult and early 

life stages of organisms are constrained by physiological thresholds of temperature. 

Research on a shallow water hermit crab showed that a physiological inability to 

tolerate cold temperatures was the primary factor limiting the hermit crab to depths of 

less than 250 m (Thatje et al., 2010). In contrast to temperature, this species could 

tolerate pressures greater than those in its natural range. Gradients in oxygen 

concentration have been linked to intra- and interspecific clines in body size (McClain 

& Rex, 2001), and oxygen minimum zones are known to have distinct communities of 

tolerant species (Levin et al., 2010). Generally, species turnover associated with oxygen 

gradients is associated with depth, while in this study the Linktree analysis suggests that 

oxygen gradients were correlated with changes in community structure with latitude. 

Variation in oxygen concentration was not large, nor was it across the oxygen minimum 

threshold, so it is more likely oxygen is acting as a proxy for latitude or oceanographic 

currents.    

Although I observed consistent relationships between temperature, oxygen and 

community structure, correlation does not imply causation. As well as influencing 

temperature and oxygen these oceanographic features also influence nutrient flux and 

the arrival and dispersal of larvae (Gaughan, 2007). As temperature is strongly 

correlated to depth, there may also be an influence of pressure and light. The influence 

of light is reflected in the morphology of decapods living at depth. For instance, 

Polycheles auriculatus, which was typical of the lower slope community, is red and has 

no eyes, both adaptations for life in the dark. Ecological factors are also likely to play a 

role in range distributions; for instance, hermit crabs require a supply of gastropod 

shells, which become scarce in deep water, whilst other decapods are associated with 

corals, which are limited by aragonite and oxygen saturation in the water (Tittensor et 

al., 2009). 

On both the shelf and the upper slope, the Linktree analysis differentiated samples north 

of 22ºS from those south of 23ºS in the vicinity of Point Cloates. Point Cloates is near 
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the boundary of the two surveys which finish and start at 21º S, but it is unlikely that 

this explains the difference in community structure. Sampling design and gear were 

identical in both surveys. Identification of the SS05/2007 fauna regularly made 

reference to the earlier collections to ensure consistency between surveys, and the 

temporal difference of two years is minimal in comparison to the environmental change 

along the margin with latitude. Furthermore, in an analysis based only on the SS10/2005 

samples, this break is maintained (Chapter 5). In Chapter 5, a comparison of community 

structure for demersal fishes and three invertebrate taxa along the margin showed a 

consistent Linktree split in this location. Larger bioregionalisations based on entire 

Australian datasets [fishes (Last et al., 2005) and ophiuroids (O'Hara, 2007)] also 

identified this region as an area of high turnover between the tropical and temperate 

fauna of western Australia. North-west Cape marks the head of the Leeuwin Current 

and the tail of the Leeuwin under-current (Domingues et al., 2007). The undercurrent 

returns most of its inflow to the Subtropical Gyre as a series of deeper westward 

outflows, and only a small fraction continues north of 20ºS, along the continental slope 

of the North West Shelf (Domingues et al., 2007). This may explain why communities 

were particularly differentiated on the shallow upper slope (Table 6, R =0.72).  

There was no single “best” model of species turnover. The summed AICc weights 

indicate that carbon, salinity, and latitude were also important variables in many 

models. All these oceanographic variables are interacting to some degree, and 

separating their independent influence is a challenge in any large scale diversity study. 

Other studies seeking to examine the prominent environmental drivers of community 

structure in deep water do not reveal a consistent variable of importance. In their global 

study of fishes, Clark et al. (2010) found that salinity was the best predictor of seamount 

fish assemblages, while Rowden et al. (2010) found POC was a good correlate of squat 

lobster assemblages. In many of these cases however, the important environmental 

variates also defined the dominant water masses within the survey area. It is likely that 

these water masses have a number of distinct characteristics that influence faunal 

composition. Water masses and their associated currents may also effect the dispersal of 

larvae, and there is strong evidence that for many species currents are an effective 

barrier to dispersal (Galarza et al., 2009; Shaw et al., 2004). Substratum characteristics 

were also important in explaining variation in the community structure of decapods on 

the slope, but only at a finer scale. 
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Underpinning Australia’s marine planning and management is a hierarchical framework 

for describing biodiversity across spatial scales. In Australia’s first network of marine 

reserves, there was an emphasis on defining and protecting geomorphic habitat within 

bioregions. While 21 geomorphic feature types were defined and protected in the south-

east region, only 14 of these features occurred in depths of less than 1500 m, and only 

5% of the protected area occurred between 100 -1500 m (Williams et al., 2009). Given 

the fundamental relationship between depth and faunal patterns it is essential that 

reserves encompass geomorphic features across all depths. The delineation of the slope 

into a single categorical unit underestimates the rapid species turnover that occurs along 

depth bathomes. In particular, the upper slope and shelf edge deserve greater levels of 

protection as they are associated with significant gradients in temperature and other 

environmental variables that define faunal communities.  

Deep-sea studies based on the collection and complete taxonomic identification of 

megafauna are uncommon. More and more, video transects are being used to examine 

patterns of diversity and species composition, as they cause less impact on the seafloor. 

Some recent studies using video transects have reported little turnover in species 

composition of decapods (McClain & Barry, 2009; McClain et al., 2010) compared to 

other fauna. While this may be reflect the true nature of the communities under 

investigation, it is also possible that these methods do not permit the accurate species 

level identification necessary for these analyses. Videos may be able to distinguishing 

larger species, but in this study the majority of specimens were small (<10 cm) and 

cryptic. Estimates of turnover based on larger species may not reflect patterns of the 

entire community. While a shift to the use of video surveys is necessary, more research 

is needed to test whether estimates of diversity are representative.  

Species richness 

Latitudinal gradients in diversity are one of the most well known and studied 

biogeographic phenomena (Clarke & Crame, 1997; Cox & Moore, 2005). Most theories 

for the gradient assume climate is the ultimate driver, while the underlying mechanisms 

are of continued debate (Currie et al., 2004). Three prominent hypotheses were 

examined by Currie et al. (2004): i) the ‘energy-richness hypothesis’ supposes that more 

productive areas have more individuals and therefore more species; ii) the 

‘physiological tolerance hypothesis’ supposes that richness varies according to the 
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tolerance of individual species for different sets of climatic conditions; and (iii) the 

‘species rate hypothesis’ supposes that speciation rates vary with climate due either to 

faster evolutionary rates or stronger biotic interactions increasing the opportunity for 

evolutionary diversification. Compared with shallow water habitats there is relatively 

little change in temperature between the tropics and the temperate regions in deep water. 

One might therefore expect latitudinal diversity gradients to be diminished in the deep, 

and yet gradients in diversity have been observable at depths of up to 4000 m (Rex et 

al., 1997). I found evidence of latitudinal gradients on both the shelf edge and the 

shallow upper slope, and in the model of all sites latitude was the best predictor of 

diversity. 

It has been suggested that species richness patterns in the deep sea may relate to 

available energy from above. Congruity between large scale patterns of diversity in 

surface and deep-sea biotas may result from ecological coupling through the water 

column, whereby organic particulates sinking to the bottom are correlated with 

overhead surface production. In this study, potential organic carbon (POC) was a 

relatively important variable in the models of species richness, but the relationship was 

negative. High and variable POC was correlated with a decrease in species richness. 

Similarly, in their large scale study of deep-sea benthos, Rex et al. found anomalously 

low diversities in the Cape Basin of the South Atlantic which was also associated with 

high and variable carbon. High and variable nutrient loading can depress diversity 

through several mechanisms, for example by altering interspecific interactions or 

changing habitat heterogeneity (McClain & Barry, 2009). In this study area, localised 

and seasonal upwelling south of Cape Leeuwin results in large-scale phytoplankton 

blooms and consequently high and variable particulate organic carbon at the ocean 

bottom. These findings are inconsistent with the ‘energy richness’ hypothesis for 

latitudinal gradients. 

Positive correlations between temperature and species richness lend support to the first 

and third hypotheses, but these relationships were not consistent across the slope. While 

water temperature, mud and POC correlated well with diversity patterns on the shelf 

edge, this relationship was not maintained in the deeper bathome. On the shallow upper 

slope (350-400 m) temperature was disassociated with latitude, and latitude proved to 

be the better predictor of species richness. This may suggest that temperature has a 
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stronger influence on diversity of the shallow water fauna, or that in fact temperature is 

merely a good correlate for underlying historical influences associated with latitude.  

Many (37%) of the species in this study are widely distributed across the tropical IWP 

(Chapter 2), and therefore variation in local diversity is also related to the regional 

species pool and reflects the historical evolutionary accumulation of regional diversity 

(Ricklefs, 2004). The tropical IWP is well known as a hotspot of marine species 

richness (Roberts et al., 2002; Mora et al., 2003) and numerous mechanisms have been 

proposed that may account for this ability to accumulate species. For instance, while 

periods of glaciations and large scale disturbance have frequented the temperate zones, 

the tropics have been relatively stable with potential for less extinctions and greater time 

for evolution. Other mechanisms that may contribute to the species richness of the 

region include a complex geological history with the collision of Australia and Papua 

New Guinea with South East Asia (Renema et al., 2008) and a greater area of available 

habitat (Bellwood & Hughes, 2001; Bellwood et al., 2005).  

Summary 

Like other large scale studies which seek to examine the prominent drivers of diversity 

in the deep sea, attributing causal relationships is difficult. Many of the covariates in 

this study were correlated, as the physical processes driving them are identical. 

However, it was possible to distinguish some variables which have greater explanatory 

power than others. While assemblage structure is most strongly correlated with 

temperature and depth, species richness was best correlated with latitude. 

Oceanographic currents connect the continental margin of Australia to other locations 

within the Indian and Pacific oceans. The distinctive communities associated with 

currents on the Australian margin may also be influenced by their connectivity to other 

regions. These connections are not a simply a linear distance, but can be unidirectional 

and circuitous. As yet, models of diversity have not incorporated a variable of 

oceanographic connectivity, but this may be a development of future research. 

The results of this study would suggest that geomorphic variables of hardness and 

sediment type are less important in determining the distribution of fauna in comparison 

to variables like temperature and oxygen, or simply depth and latitude. The management 

approach employed by the Australian government uses bioregions and bathomes to 
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represent the changes in community structure observed with depth and biogeography, 

yet in practise there has been an emphasis on the inclusion of geomorphic features in 

marine park systems.  The evidence that geomorphic features (ie seamounts) support 

fundamentally different faunal communities is not compelling (Howell et. al., 2010). 

While abiotic surrogates are useful, they must be representative of the underlying fauna 

they are designed to protect. Our results would suggest that marine planning would be 

more effective if it made better use of existing biological data. Using biological data 

combined with abiotic data to predict the distribution of fauna across the seafloor will 

provide the most accurate prediction of biodiversity across the continental margin.   

 
 
 
 
 
 
 
 



 

 

 

 

Table 1.  Pairwise correlations between the environmental covariates, highly correlated variables (r >0.8) are highlighted.  

Latitude Depth Mud Gravel Sand Hardness Temp. 
Temp. 
std dev POC  

POC 
std dev Oxygen Salinity Gear 

Latitude 
Depth 0.13 
Mud 0.17 -0.57 
Gravel 0.30 0.37 -0.46 
Sand -0.19 0.52 -0.95 0.27 
Hardness -0.04 0.54 -0.40 0.29 0.34 
Temperature 0.20 0.88 -0.49 0.42 0.40 0.61 
Temperature std dev -0.09 0.76 -0.51 0.43 0.41 0.61 0.82 
POC  0.02 0.46 -0.50 0.30 0.50 0.33 0.40 0.49 
POC std dev 0.05 0.35 -0.42 0.27 0.42 0.25 0.29 0.38 0.97 
Oxygen -0.37 0.62 -0.36 0.04 0.33 0.52 0.54 0.59 0.16 0.02 
Salinity -0.78 0.31 -0.31 -0.18 0.31 0.17 0.19 0.38 -0.01 -0.10 0.53 
Gear 0.39 -0.44 0.35 -0.01 -0.33 -0.54 -0.46 -0.51 -0.19 -0.10 -0.54 -0.54 

 



 

 

 

 

Table 2. Pairwise correlations between the environmental covariates used in analysis of species richness on the shelf break (50-150 m). 

Latitude Depth Mud Gravel Sand Hardness Temp. 
Temp. 
std dev POC  Salinity Oxygen Gear 

Latitude 
Depth -0.05 
Mud 0.24 -0.13 
Gravel 0.33 0.05 -0.38 
Sand -0.37 0.09 -0.89 -0.01 
Hardness -0.25 0.22 -0.24 -0.05 0.28 
Temperature 0.93 0.03 0.25 0.16 -0.33 -0.22 
Temperature std dev 0.05 0.06 -0.02 0.42 -0.11 0.06 -0.22 
POC  -0.01 0.15 -0.13 0.16 0.11 0.04 -0.29 0.48 
Salinity -0.96 0.00 -0.20 -0.35 0.32 0.22 -0.83 -0.17 -0.23 
Oxygen -0.98 0.15 -0.23 -0.36 0.37 0.27 -0.88 -0.09 -0.05 0.96 
Gear 0.51 -0.14 0.07 0.27 -0.19 -0.47 0.41 0.10 0.15 -0.51 -0.55 

 



 

 

 

 

Table 3. Pairwise correlations between the environmental covariates used in analysis of species richness on the shallow upper slope (350-500 m 

depth) 

 Latitude Depth Mud Gravel Sand Hardness Temp. 
Temp. 
std dev POC  Salinity Oxygen Gear 

Latitude 
Depth 0.36 
Mud 0.01 0.20 
Gravel 0.43 0.09 -0.28 
Sand 0.09 -0.14 -0.93 0.26 
Hardness 0.17 0.05 0.07 0.09 -0.04 
Temperature -0.33 0.48 0.32 -0.42 -0.39 0.01 
Temperature std dev -0.37 0.28 0.20 -0.44 -0.27 -0.04 0.91 
POC  0.36 0.24 -0.18 0.22 0.26 -0.07 -0.47 -0.68 
Salinity -0.45 0.31 0.28 -0.54 -0.40 -0.06 0.96 0.90 -0.51 
Oxygen -0.89 -0.23 0.12 -0.55 -0.23 -0.13 0.64 0.70 -0.58 0.74 
Gear 0.47 0.33 -0.12 0.43 0.17 -0.21 -0.26 -0.29 0.37 -0.36 -0.54 
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Table 4. DistLM models of species turnover. The best model for each number of variables is 

shown, as most models differed only slightly in AICc.  

AICc ∆AIC R2 k Variable selection 

1364.3 15 0.05 1 Temp 

1358.5 9.2 0.10 2 Temp + O 

1354.3 5 0.13 3 Lat + Temp + O 

1352 2.7 0.15 4 Lat + Temp + O + S 

1350.1 0.8 0.17 5 Lat + Temp + O + S + POC 

1349.7 0.4 0.19 6 Lat + Temp + O + S + POC + Mud 

1349.3 0 0.20 7 Lat + Temp + O + S + POC + Mud + Gear 

1350.1 0.8 0.21 8 All 

 

 

Table 5. The contribution of each variable on species turnover using a parametric marginal 

test and their relative importance when summed across all DistLM models in the multi-model 

approach.  

Marginal DistLM test Multi-model inference 

Variable SS (trace) Pseudo-F     P Proportion of variation Summed AICc weights 

Latitude 28768 6.331 0.001 0.04 0.90 

Mud 21654 4.7193 0.001 0.03 0.51 

Hardness 27618 6.0683 0.001 0.04 0.46 

Temperature 37859 8.4371 0.001 0.05 0.93 

POC 20120 4.3758 0.001 0.03 0.67 

Salinity 27220 5.9777 0.001 0.04 0.78 

Oxygen 34410 7.6319 0.001 0.05 0.93 

Gear 21064 4.5869 0.001 0.03 0.50 
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Table 6. Groups resulting from the first 3 splits in the Linktree analysis are listed along with 

the environmental co-variates with greatest correlation to multispecies patterns. ANOSIM R 

values are provided for each split and the geographic distribution of samples on the margin is 

described.    

Group Split 1 Split 2 Split 3 Geography  

1 >14.7 ºC  

R= 0.37 

<4.4 O2 & <22.8 ºS  

R=0.35  

>19.4 ºC 

R=0.46 

Deep shelf; north of Point Cloates; 77-203 m 

2   < 18.8 ºC 
 

Deep shelf; north of Point Cloates; 198-255 m 

3  >4.4 O2 & >22.9 ºS < 5.0 O2 
R=52 

Deep shelf; Kalbarri- Point Cloates  

4   > 5.1 O2 
 

Deep shelf; south of Kalbarri 

5 <14.4 ºC >8.7 ºC  
R=0.54 

< 5.24 O2 & < 22.1 ºS 
R=0.72  

Upper slope; north of Point Cloates  

6   > 5.25 O2 & > 22.6 ºS 
 

Upper slope; south of Point Cloates 

7  <7.5 ºC <35.2 ºS  
R=0.62  

Mid slope; north of 35.2 ºS  

8   >35.3 ºS Mid slope; south of 35.3 ºS (Great Australian 
Bight) 
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Table 7. Results of the SIMPER analysis, listing the species that contributed most to the 

similarity within the Linktree groups identified in Table 6. 
Group Av. Sim >5% Contributing species    
  Typifying species Sim/SD Contrib% Depth range 
1 6.56 Petrolisthes militaris 0.36 12.24 81-180 
  Spiropagurus fimbriatus 0.29 7.36 102-165 
  Portunus aff. argentatus 0.25 6.61 79-119 
  Synalpheus neomeris 0.21 6.22 90-140 
      
2 11.31 Metapenaeopsis sp MoV 5459 0.9 43.67 105-232 
  Hadropenaeus lucasii 0.41 16.37 95-514 
  Uroptychus naso 0.41 16.37 202-210 
  Nematopagurus cf. indicus 0.41 11.79 79-206 
      
3 16.64 Echinolatus poorei 0.47 13.12 89-479 
  Strigopagurus elongatus 0.47 12.92 95-205 
  Leptomithrax globifer 0.48 11.93 97-195 
  Dromia wilsoni 0.37 7.72 98-252 
  Alpheus hailstonei 0.38 7.72 98-205 
  Rhynchocinetes enigma 0.38 7.55 97-205 
  Munida haswelli 0.38 7.45 132-728 
      
4 10.81 Nanocassiope sp MoV 5299 0.77 22.87 85-123 
  Parathranites orientalis 0.48 12.72 85-252 
  Paragiopagurus diogenes 0.41 9.59 95-428 
  Hyastenus convexus 0.37 8.33 85-120 
      
5 19.38 Haliporoides sibogae 1.02 15.7 324-451 
  Plesionika semilaevis 0.76 10.53 382-676 
  Hadropenaeus lucasii 0.37 5.16 95-514 
      
6 21.54 Paguristes aciculus 1.09 23.01 95-539 
  Ebalia tuberculosa 0.74 15.22 147-539 
  Ibacus alticrenatus 0.62 11.74 324-467 
  Hadropenaeus lucasii 0.47 7.38 95-514 
  Tymolus similis 0.41 6.75 387-848 
      
7 16.94 Heterocarpus dorsalis 1.15 26.12 400-1260 
  Polycheles auriculatus 0.76 17.42 698-1050 
  Parapontophilus junceus 0.52 9.43 484-1085 
      
8 9.37 Oncopagurus indicus 0.32 17.18 382-1000 
  Cyrtomaia maccullochi 0.34 12.17 379-728 
  Campylonotus rathbunae 0.34 10.81 680-728 
  Merhippolyte chacei 0.34 10.81 680-728 
  Parapontophilus junceus 0.34 10.81 484-1085 
  Nematocarcinus_sp MoV 5456 0.19 7.62 980-1075 
  Eualus_sp MoV 2681 0.19 6.93 913-980 
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Table 8. General linear models of species richness. The best model for each number of 

variables is shown, as most models differed only slightly in AICc. Models of species richness 

were fitted for all samples, and also to sample subsets from the shelf break (50-150 m) and 

the shallow upper slope (350-500 m depth). 

AICc rank AICc ∆AIC %dev explained k selection 

All sites      

185 1705 155.2 12.2 1 Lat 

118 1649 98.5 17.5 2 T + Gear 

41 1586 35.8 23.6 3 Lat + Gear + S 

24 1572 22.0 24.9 4 Lat + Gear + T + POC 

6 1554 4.1 26.7 5 Lat + Gear + T + POC + S 

2 1551 0.4 27.2 6 Lat + Gear + T + POC + S + Hard 

1 1550 0.0 27.4 7 Lat + Gear + T + POC + S + Hard + O 

3 1552 2.0 27.5 8 Lat + Gear + T + POC + S + Hard + O + Mud 
 
Shelf break       

37 730 108.7 15.4 1 T 

15 674 51.8 26.3 2 T + Mud 

5 636 14.3 33.5 3 T + Mud + POC 

2 624 1.9 36.2 4 T + Mud + POC + Gear 

1 622 0 37.0 5 T + Mud + POC + Gear + Hard 

3 624 2.4 37.0 6 T + Mud + POC + Gear + Hard + Depth 

      

Shallow upper slope      

39 416 29.18 22.1 1 Gear 

17 398 11.24 31.7 2 Gear + Lat 

8 390 3.29 36.90 3 Gear + Lat + Mud 

2 387 0.17 39.50 4 Gear + Lat + Mud + Hard 

1 386 0.00 40.10 5 Gear + Lat + Mud + Hard + POC 

4 388 1.84 41.50 6 Gear + Lat + Mud + Hard + POC + T 
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Table 9. The relative importance of each variable on species richness when summed across 

all GLMs in the multi-model approach. Models of species richness were fitted for a) all 

samples, and also to sample subsets from the b) shelf break (50-150 m) and the c) shallow 

upper slope (350-500 m depth). 

coefficient Summed AICc 

All sites (n = 174) 

Latitude 0.25 1.00 

Mud -0.01 0.29 

Hardness 0.31 0.90 

Temperature 0.08 0.91 

Salinity 1.72 1.00 

Oxygen 0.22 0.57 

Potential organic carbon -0.60 1.00 

Gear 1.71 1.00 

Shelf Break (n = 63) 

Depth 0.19 0.26 

Mud -0.07 1.00 

Hardness 3.05 0.58 

Temperature 1.43 1.00 

Potential organic carbon -3.26 1.00 

Gear 1.10 1.00 

Shallow upper slope (n = 57) 

Latitude 0.31 1.00 

Mud 0.03 0.99 

Hardness 2.70 0.76 

Temperature 1.57 0.28 

Potential organic carbon -0.84 0.39 

Gear 8.33 1.00 
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Figure 1. Map showing the location of 190 epibenthic samples along Australia’s western 

continental margin. Symbols differentiate surveys SS10/2005 from SS05/2007.  
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a) 

 

 

b) 

 
 

Figure 2. Distributional ranges of decapods species along the continental margin of Western 

Australia. Range of a) depth and b) latitude between minimum and maximum captures in this 

study. Only species that occurred >5 times were included. Species are ordered according to 

their mean depth.  
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Figure 3. Ordination (nMDS) of 190 samples from the continental margin of western 

Australia. Symbols show groupings identified from Linktree analysis listed in Table 6. 



 

158 
 

 
    a) All sites 

 
 
    b) Shelf break 

 
 
    c) Shallow upper slope 

 
 

Figure 4. Species richness (S) in a sample related to latitude along the continental margin. 

Shown for: a) all samples, R2=0.12, p = 0.0001; b) the shelf break (50-250 m), R2=0.06, p = 

0.0001; and c) the shallow upper slope (350 – 450 m), R2=0.17, p = 0.0001. 
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a) 

 
 

b) 

 
 

c) 

 

Figure 5. Results of hierarchichal partitioning to determine the average contribution of each 

variable in GLMs of species richness. Models of species richness were fitted for a) all 

samples, and also to sample subsets from the b) shelf break (50-150 m) and the c) shallow 

upper slope (350-500 m depth). 
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Abstract 
A challenge for biodiversity conservation on continental margins is the lack of 

information on species distributions. This is often addressed by using distributional data 

for selected taxa as a surrogate for biodiversity as a whole. The shallow upper slope 

(300 – 500 m) of the continental margin of Western Australia (~21–35ºS) provides a 

unique opportunity to test questions of taxonomic surrogacy as the area has been the 

focus of surveys for both demersal fishes and benthic invertebrates. Here, I examine the 

biogeographic congruence of continental margin fauna by comparing spatial patterns of 

four taxa along a latitudinal gradient. Datasets of fishes, decapods, echinoderms and 

tanaidaceans were each analysed separately and then patterns were compared. A 

multivariate regression technique (Linktree) was used to determine geographic breaks in 

community structure along a latitudinal gradient, and based on these results three 

regions were defined. Gamma diversity (SRL) was then computed using sample 

rarefaction curves within these regions, and taxonomic distinctness (∆+) was examined 

along the margin for each taxon. Changes in community structure along the margin 

were broadly congruent for fishes and all invertebrate taxa. Latitudinal clines in the 

diversity of large regions (SRL) were observed for all taxa but these patterns were not 

congruent between taxa. Fishes were the only taxon that showed a clear relationship 

between latitude and ∆+, being positively related to latitude. This is partially explained 

by the high species richness of the order Chondrichthyes in the southern region. The 

finding of congruent geographic change in community structure between fishes and 

invertebrates lends support to Australia’s existing bioregionalisation based 

predominantly on the distribution of fishes. In contrast, broad scale diversity patterns 

differed between major taxa, thus one taxonomic group cannot be taken to represent 

others in terms of species richness or taxonomic distinctness. 
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Introduction 

Australia’s continental margins – deep continental shelf and continental slope - are 

expansive, largely unsurveyed, and provide habitat for a highly diverse marine fauna 

(Poore et al., 1994; Schlacher et al., 2007; Poore et al., 2008) Assigning areas for 

reservation on the margin is urgent and Australia has committed to establishing a 

National Representative System of Marine Protected Areas (NRSMPA) by 2012. Given 

the geographic and taxonomic paucity of data on the slope, the use of physical and 

taxonomic surrogates is essential for marine planning. Taxonomic surrogates typically 

assume that patterns of one taxon predict patterns for total biodiversity. In management 

of both terrestrial and marine environments, vertebrates are often used as a surrogate for 

the diversity of the overall fauna as the distributions of these are comparatively well 

documented (e.g. marine fishes). It is important to test assumptions of surrogacy by 

understanding how different taxa compare in their geographical patterns of distribution 

and richness.  

The efficiency of surrogate taxa to predict the spatial variation in the diversity of other 

species has been widely examined in terrestrial environments (Oliver et al., 1998; 

Ferrier et al., 1999; Moritz et al., 2001; Schuldt et al., 2009) and is receiving increasing 

attention in marine environments (Ward et al., 1999; Beger et al., 2007; Shokri et al., 

2009). Some marine research would suggest surrogates are successful at representing 

the patterns of other taxa. For instance, studies of estuarine (Shokri et al., 2009) and the 

rocky intertidal (Smith, 2005) systems have shown significant correlations in the spatial 

variation of assemblages between a single taxon and several taxa in combination, or 

between pairs of taxa. In contrast, a study of coral reefs found strong cross-taxon 

congruence between corals and fishes, but not between molluscs and corals or fishes 

(Beger et al., 2007). 

Broad scale studies of marine species richness have shown that different taxa do not 

respond consistently to spatial and environmental gradients. For instance, while a 

pattern of high tropical diversity is fairly consistent on land; marine research has shown 

that similar latitudinal patterns are neither evident for all taxa, nor consistent between 

seas. In the southern oceans, some taxonomic groups show a decrease in species 

diversity towards high latitudes – anomurans, brachyurans, teleosts, gastropods, and 

bivalves (Rohde et al., 1993; Rex et al., 1997; Astorga et al., 2003) – while others are 
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actually more species rich at temperate latitudes – e.g. algae, bryozoans and some 

groups of crustaceans (Barnard, 1991; Bolton, 1996; Rex et al., 1997; Kerswell, 2006; 

Barnes & Griffiths, 2008). On the Norwegian continental shelf (Ellingsen & Gray, 

2002) and the deep southern ocean (Ellingsen et al., 2007) the impact of depth and 

latitude on diversity are not consistent between benthic taxa. Thus, using one taxonomic 

group to predict the patterns of overall biodiversity may not be feasible. As well as 

considering the ‘alpha’ diversity of a sample or site, these studies emphasise the 

importance of considering ‘beta’ diversity which describes the degree of change in 

species composition (species turnover) along a gradient, and also ‘gamma’ diversity 

which considers the accumulated diversity of a larger region (Gray, 2000).      

Taxonomic distinctness is another index of biological diversity now being applied in 

large scale studies (Ellingsen et al., 2005). This measure incorporates the degree to 

which two species within a community are related to each other taxonomically 

(Warwick & Clarke, 1995). For presence/absence data, average taxonomic distinctness 

measures the average path length (on a taxonomic tree) between all pairs of species 

from a sample (Clarke & Warwick, 1998). Most marine studies have focussed on 

patterns of taxonomic distinctness in relation to anthropogenic impacts (Leonard et al., 

2006,Warwick, 1995 #218), but a growing number of studies have used it in a 

biogeographic context (Price et al., 1999; Rogers et al., 1999; Arvanitidis et al., 2002; 

Ellingsen et al., 2005; Tolimieri & Anderson, 2010). So far, patterns of taxonomic 

distinctness have been shown to be strongly related to changes in depth and to some 

extent latitude. As with other diversity measures this relationship varies between taxa 

and regions (Ellingsen et al., 2005).  

Australia’s deep water reserve network has relied heavily upon physical surrogates of 

biodiversity to determine areas for protection, including geomorphic features such as 

seamounts and submarine canyons at relatively fine scales. In the initial stage of the 

design process, the biological importance of certain areas remained undetected due to a 

lack of biological information to validate physical surrogates. Sites with similar or 

identical abiotic conditions supported different biological distributions, but these 

remained undifferentiated (Williams et al., 2009). Incorporating biotic variables into 

reserve design processes will have greater potential to accurately predict biodiversity 

patterns. Where biotic data is incorporated, data from a single taxon have generally been 
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used (ie. fishes and sponges in Australia’s bioregionalisation), with the assumption that 

one taxon will represent the patterns of other taxa. 

Recent surveys of Australia’s continental margin vastly increased our knowledge of the 

distribution of deep marine invertebrates, particularly on the western continental slope 

(Williams et al., 2010). These surveys provide data for selected groups of demersal 

fishes and benthic invertebrates at species level suited to explicitly test the spatial 

congruence of different taxa at a regional scale. This will provide information on the 

capacity for fishes or selected invertebrates to act as a surrogate for other taxa. Surveys 

were completed independently of each other, using collecting gear appropriate to each 

individual taxon. Nevertheless, I predict that large scale patterns of all taxa should 

reflect the dominant ecological and evolutionary processes common to all. 

In the present study, I use these data to examine the biogeographic congruence of 

marine fauna by comparing the spatial patterns of four taxa (fishes, decapods, 

echinoderms, and tanaidaceans) along a latitudinal gradient. Specifically, I examine 1) 

the spatial distribution of individual species 2) multispecies community structure 3) 

species richness and 4) taxonomic distinctness.  

 

Methods 

Study area 

This study uses data collected from the shallow upper slope of the continental margin of 

Western Australia. The area extends between Barrow Island (~21º S) and Cape Leeuwin 

(~35º S) and is bounded by the 300 and 500 m isobaths. The study area was selected as 

it provided consistent coverage of both fish and invertebrate samples along the 

continental margin. The depth zone below the continental shelf break (~300-500) has a 

distinct faunal assemblage (Last et al., 2005; Williams et al., 2010). Within this 

bathome (sensu Last et al., 2010) there were enough samples of each taxon to detect and 

compare changes in community structure along a latitudinal gradient. The cool 

northward flowing Leeuwin undercurrent is the dominant oceanographic feature on the 

shallow upper slope, its core being at ~400-510 m. This water mass originates in the 

subantarctic and is high in dissolved oxygen (Woo & Pattiaratchi, 2008).  



 

168 

 

Field Surveys  

Demersal Fishes 

Fishes of the slope were surveyed in 1991 aboard FRV Southern Surveyor (survey 

SS01/1991). An Engels High Lift commercial trawl was used to survey fish. Described 

fully by May and Blaber (1989) the trawl has a headline length of 35.5 m and a 

wingspread of 19 m. It was fished with a 40 mm liner in the cod end (Williams et al., 

2001). Sixteen samples collected from the shallow upper slope were used in this 

analysis.  

Decapods and Echinoderms  

Macro-invertebrates were collected aboard FRV Southern Surveyor in 2005 (survey 

SS10/2005). Sites along the continental margin were surveyed at roughly 1º intervals 

and 28 samples (27 for echinoderms) from the shallow upper slope were used in this 

analysis (Williams et al., 2010). An epibenthic beam trawl with a mouth width of 4 m 

was used to sample soft sediment terrains 

(www.cmar.csiro.au/research/seamounts/epibenthic.htm). A robust epibenthic sled 

(Lewis, 1999) with a mouth width of 1.2 m was used in hard terrains and steep bottoms. 

Preliminary analyses showed no significant difference in the fauna collected with these 

two methods and therefore they were analysed together. Both samplers had large cod-

ends of 25 mm stretched mesh net.  

Tanaidaceans 

Benthic infauna was collected on a separate survey aboard FRV Southern Surveyor in 

2005 (survey SS07/2005). Smith-McIntyre grabs (0.1 m2) were taken from the sites 

targeted in SS10/2005. Samples were washed in the field over 300 µm sieves, and the 

retained fauna was fixed in formalin for sorting and identification in the laboratory. 

Twenty four samples collected from the shallow upper slope were used in this analysis. 

Taxonomic identifications 

All taxa were identified to species; checklists with horizontal and vertical limits of 

distribution have been published for fishes (Williams et al., 1996), decapods (Poore et 

al., 2008), and echinoderms (McEnnulty et al., submitted). Tanaidacean data are as yet 

unpublished. 
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Statistical analysis 

As fishes and tanaidaceans were sampled independently of the macro-invertebrates, I 

analysed each taxon separately and then compared patterns. This involved three steps: 

(1) determine community breaks along the latitudinal gradient by clustering the samples 

using Linktree analysis; (2) identify regions based on the spatial community structure 

identified in (1); (3) describe regional patterns based on gamma diversity and taxonomic 

distinctness.  

Distribution of species 

For each taxon I examined the occurrence of species within samples, how often a 

species was collected and how widely species were distributed within the range of this 

study.  

Community structure 

For each taxon, samples along the margin were divided into clusters using the Linktree 

routine in Primer v6 (Clarke & Gorley, 2006), a variation of the ‘multivariate regression 

trees’ (De'Ath, 2002). The Linktree forms clusters by repeated splitting of biological 

samples at an environmental threshold that maximises the similarity of sites within each 

cluster and the dissimilarity between them. To compare spatial congruency of each 

taxon I used latitude to split samples. The parameters of the routine allowed single 

samples to split off but a minimum split size of 3 stopped pairs of samples from further 

splitting. Splitting was stopped based on the SIMPROF routine in Primer v6 (Clarke et 

al., 2008) which tests for genuine structure within a set of samples (significance > 5%). 

Trees were based on a Bray-Curtis distance measure based on the presence and absence 

of species in a sample. Groups were identified at the second split level but ignored splits 

resulting in a single sample group. 

Delineation of regions 

For the purposes of comparing regional diversity and ∆+, three latitudinal regions were 

defined that best represent patterns observed in the community structure analysis and 

allow the same geographic regions to be compared between taxa. Where latitudinal 

breaks were incongruent, region boundaries were defined by the average of the group 

limits for all taxa.   

Species diversity 

Standard randomised sample rarefaction curves (SOBS) for each taxon (Gotelli & 

Colwell, 2001) were used to compare gamma diversity (SRL) of three latitudinal regions 
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(Gray, 2000). I compared the expected number of species within a standard number of 

samples for each region, derived from the SOBS curves, because regions were unequal 

in size and sampling effort. The standardised sample size varied between taxa (for fishes 

n=3, for decapods, echinoderms and tanaidaceans n=5). Calculations were performed 

with Primer v6 (Clarke & Gorley, 2006) with samples randomised 999 times.  

Taxonomic distinctness 

I used average taxonomic distinctness (∆+) to measure the degree to which the species in 

an assemblage are taxonomically related to each other. This measure is derived from the 

Linnaean classification and for this reason tanaidaceans were excluded from the 

analysis as their higher taxonomy is unreliable. More importantly, for many of the 

undescribed tanaidacean species in this survey, placing new species in higher taxa was 

not possible without considerable time and effort. Fishes, decapods and echinoderms 

have a higher taxonomy that is stable and generally supported by phylogenies (Nelson, 

2006; De Grave et al., 2009). Average taxonomic distinctness is defined as ∆+ = [ΣΣ i<j 

ωij]/[s(s – 1)/2], where s is the number of species present, and ωij is the ‘distinctness 

weight’ between species i and j in the hierarchical classification (Clarke & Warwick, 

1998). This measure of diversity is theoretically independent of species richness, but 

with samples of only 1 or 2 species, values of either 0 or 100 were observed. Therefore, 

individual samples with fewer than 5 species were excluded.  

 

I assessed the ∆+ of the pooled assemblage of species from each latitudinal region (akin 

to the accumulated species richness outlined earlier) as well as the ∆+ of individual 

samples. I tested for samples that were unexpectedly low or high in ∆+ by constructing a 

simulation distribution (funnel) from random subsets of species from the total list of 

species. Samples that fell outside the central 95% of the simulated ∆+ values, were 

considered to have departed significantly from expectation.  

Taxa were considered separately and for each I used 5 levels of classification: for 

echinoderms and fishes, species, genus, family, order and class; and for decapods, 

species, genus, family, infraorder and suborder.  
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Results 

Distributions of species 

No species occurred in every sample and most species appeared in just one or two 

samples. Roughly a half of all decapod (48%), fish (46%) and echinoderm species 

(44%) were collected only once (singletons). Tanaidaceans had a very low frequency of 

occurrence, with 71% of species occurring in a single sample. Correspondingly, the 

mean Bray-Curtis similarity between all tanaidacean samples was very low (Table 1).  

Within the scope of this study, all taxa had some species that were distributed across 

more than 10 degrees of latitude. Three species of tanaidaceans (Typhlotanais aff. 

greenwichensis, Araphura sp., and Paragathotanais sp.) were collected in samples 

separated by more than 10º of latitude, and three species of echinoderm and five species 

of fishes occurred across this range. Decapods were the most widely distributed with 14 

species found over a latitudinal range of 10º or more in the study area.  

Community structure 

All taxa showed broadly consistent geographic breaks in community structure, whereby 

the primary split in all the Linktree analyses occurred within a narrow range of latitude 

(22.6 and 24.8º S; Table 2, Fig 1). Even the tanaidaceans showed a significant split 

(defined by a SIMPROF threshold of 5%), despite only 14% of species occurring in 

more than 2 samples. This explains the weak R value in the primary tanaidacean split 

(Table 2) where decapods and fishes had much stronger R values. Tanaidaceans showed 

no significant breaks in community structure south of 22.9º, while the other three taxa 

showed a second split within the range of 25.9º S and 29.3º S. Although I was only 

interested in the first few broad scale latitudinal splits, all trees (except the tanaidaceans) 

showed subsequent splits which indicate continual spatial turnover in species.  

Delineation of regions 

For the purposes of comparing regional diversity, three latitudinal regions were defined 

(20–23.6º S, 23.6–27.5º S, 27.5–34º S) that best represent patterns observed in the 

community structure analysis, and allow the same geographic regions to be compared 

between taxa (Table 2, Fig 1).  
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Species diversity 

Regional patterns of species richness were not congruent between taxa. Gamma 

diversity of fishes increased steadily in each region from south to north (Fig 2a). 

Decapods and tanaidaceans had a very similar pattern of gamma diversity. For these 

crustacean taxa, species richness was similar in the southern and central region but 

almost twice as many species were collected in the northern region (Fig 2b and d). 

Echinoderm diversity was somewhat more variable among samples within a region (Fig 

2c) and therefore the error was large around the estimates of diversity. Despite this, 

there were clearly more species accumulated in the southern region compared to the 

northern region in any random selection of five sites.  

Taxonomic distinctness 

The average taxonomic distinctness (∆+) for all species across the total slope 

(represented by the straight line in the middle of each funnel; Fig 4) varied between taxa 

and was highest for echinoderms (87.29), followed by fishes (84.15), and then decapods 

(75.39).  

Fishes were the only taxon which showed a clear relationship between latitude and 

average taxonomic distinctness (∆+). For fishes, the ∆+ of samples increased with 

latitude (Fig 3). This pattern was also evident at a larger scale when  the values of ∆+ for 

the pooled regional assemblages were examined; the fish assemblage of the southern 

region had a higher than expected value of ∆+ when examined against the 95% 

probability funnel, while the northern region was lower than expected from a random 

distribution of taxa (Fig 4a).  

Decapods and echinoderms showed no relationship between sample ∆+ and latitude (Fig 

3b and c), but there was some variation in the taxonomic distinctness of regional 

assemblages. In contrast to fishes, the decapod assemblage of the southern region was 

low in taxonomic distinctness compared to the northern and central region (Fig 3b). 

Echinoderm taxonomic distinctness was lowest in the central region; its ∆+ fell outside 

the central 95% of the simulated ∆+ values (Fig 3c).   
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Discussion  

Spatial congruence of higher order taxa 

There was broad congruence in the community structure of fishes and three invertebrate 

taxa on the shallow upper slope, a finding that lends support to Australia’s 

bioregionalisation based on the distribution of fishes. This is consistent with the results 

of terrestrial studies which have shown that the compositional similarity (between two 

areas) obtained for one group of organisms can be used as a surrogate for compositional 

similarity in another group (Oliver et al., 1998; Steinitz et al., 2005; Shokri et al., 

2009). For example, Steinitz et al. (2005) found that the species similarity of snails and 

birds among sites in Israel were highly correlated. Moreover, compositional similarity 

in snails was a better predictor of compositional similarity in birds compared to a 

combination of environmental and geographical predictors. Although community 

structure of the taxa examined here was broadly similar they were not exactly 

coincident. For instance, the first split was at least 1º further south for fishes than for the 

echinoderms or decapods. It is unsurprising that there is some variation in community 

structure, given the lack of replication in sites along the gradient, and the small scale 

environmental variation among these sites. Research on ophiuroids (O’Hara, 2007) 

would suggest that in fact there are few sharp biogeographic breaks around the 

continental margin of Australia, rather species turnover is continuous with regions of 

more or less change. The fish bioregionalisation (Last et al., 2005) recognises this 

continuity of species turnover around the margin with provinces separated by transition 

zones.    

For all taxa in this study, the primary Linktree split separated the northern fauna from 

that to the south between 22.6 - 23.4º S. Larger bioregionalisations based on entire 

Australian datasets (fishes Last et al., 2005 and ophiuroids O’Hara, 2007) also identify 

this region as an area of high turnover between the tropical and temperate fauna of 

western Australia. In the ophiuroid bioregionalisation (O'Hara, 2007), a number of 

techniques were used to identify regions on the upper slope. The exact boundaries of 

these regions differed slightly depending on depth layer and technique, emphasising that 

the turnover of ophiuroids is continuous with few sharp breaks. Nevertheless, for the 

300-750 m biome, modelled ophiuroid data showed the fauna in cells north of 22º S 
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clustered more closely with those of Queensland than with the south west. Similarly, the 

tropical “North-West Province” in the fish bioregionalisation is bounded to the south at 

21 º59'S. The primary split in this study, lies within the North-west transition zone of 

the fish bioregionalisation (Last et al., 2005).  

Terrestrial studies have shown that although assemblage structure is generally 

congruent between different taxa, invertebrates generally have much higher rates of 

species turnover (Oliver et al., 1998; Ferrier et al., 1999). It is argued that taxonomic 

groups with higher spatial turnover should be used as bioogical surrogates as they are 

likely to capture the diversity of species with lesser species turnover, while the reverse 

may not be true. In this study, rates of species turnover between different taxa could not 

be compared, as the sampling area of a demersal fish sample was so much greater than 

the area of an invertebrate sample. The small size of a benthic infaunal grab and the 

distance between samples results in a low similarity between samples. 

High species turnover of terrestrial invertebrates is attributed in part to their small body 

size, low mobility and poor dispersal ability, as well as specific functional 

characteristics or habitat requirements (Ferrier et al., 1999). In the marine environment, 

invertebrates are generally smaller in body size and low adult mobility may apply. 

However larval dispersal capability varies considerably within taxa (Kinlan & Gaines, 

2003). Within the study area, a number of invertebrate species appear to be more 

widespread than fishes. For instance, there were 14 decapod species with ranges of over 

10 degrees of latitude, while only 5 species of fish appeared across this range. Even 

some tanaidacean species were widely distributed in the study area although, like other 

peracarids, they do not possess a planktonic larval stage. Using genetic estimates of 

marine dispersal, Kinlan and Gaines (2003) showed that marine fish and invertebrates 

can have equally broad dispersal potential, but that invertebrate species are more likely 

to have very limited dispersal.  

In many studies, sampling intensity of benthic infauna is too low to accurately estimate 

species turnover for a taxon like tanaids (Gray et al., 2005). Data sets from marine soft 

sediments are highly diverse and characterised by a very high number of rare species, 

even over large scales (Gray et al., 2005), and this results in a low similarity between 

samples. For this reason, benthic invertebrates like tanaids may be less efficient as a 

surrogate for diversity when examining patterns across large spatial scales with limited 

sampling effort, as is often the case in deep-water environments. The different surveys 
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yielded approximately similar numbers of species for each taxon, but the decapod and 

fish datasets provided higher levels of similarity between samples and consequently 

were more informative over the large area of continental margin examined. The large 

spatial scale of this study is reflective of the scale of reserves and management 

strategies in deep water systems.  

Species diversity 

Regional (or gamma) diversity was not congruent between taxa. Likewise, surrogacy 

research in the terrestrial realm shows that while community structure may be broadly 

congruent, diversity patterns typically vary between major taxa. In this study there was 

an area of high species turnover for both decapods and echinoderms at 22.6º S, but these 

communities changed in different ways: decapods being more diverse to the north while 

echinoderms were less diverse. These results are consistent with those of Williams et al. 

(2010) who showed that marine invertebrate taxon responded in different ways to 

environmental co-variates. In contrast, decapods and tanaidaceans in this study showed 

a consistent pattern of gamma diversity, which may suggest that at large scales they 

respond consistently to environmental or historical variables.  

The increase in species richness towards the equator is one of the most well known and 

studied biogeographic phenomena (Currie & Paquin, 1987; Clarke & Crame, 1997; 

Currie et al., 2004; Cox & Moore, 2005), but studies in the marine environment show 

mixed results, and in the southern hemisphere the evidence of a latitudinal gradient of 

decreasing richness from the tropics to the pole is less convincing than in the northern 

hemisphere (Clarke, 1992; Crame, 2000). In this study, the gamma diversity of 

echinoderms did not increase toward the tropics, but this is inconsistent with overall 

species richness patterns observable in datasets over a larger spatial scale (O’Hara, 

unpublished data) where richness decreases with latitude. It is likely that local 

characteristics of the slope have an over-riding influence on the diversity patterns of 

echinoderms in this study. Gamma diversity of fishes increased in each region towards 

the tropics. Diversity patterns of fishes have been well documented for shallow water 

fishes in the Indo-West Pacific, and it is known that the region between 120º E and 170º 

E is hyper-diverse in both fishes and corals, with declines in diversity away from this 

area. The processes underlying the high coastal diversity in the Indo-West Pacific are 

likely to be combination of environmental factors (i.e. temperature), historical factors, 

and the availability of shallow water habitat (Bellwood & Hughes, 2001; Currie et al., 
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2004; Malay & Paulay, 2009). The factors that maintain high gamma diversity in the 

deeper oceans may be more complex as latitudinal changes in temperature and available 

area are subtle in comparison to shallow waters.  

This research was limited to a single depth biome, and within this biome there were 

congruent patterns of change from a temperate to tropical fauna. The changes in 

assemblage structure that occur along bathymetric gradients are pronounced (Chapter 5) 

but whether different taxa show congruent patterns along this gradient remains 

relatively untested. Williams et al. (2010) found that for decapods, molluscs and 

echinoderms, outer shelf samples consistently differentiated from slope samples in their 

assemblage structure, however the species richness of different taxa responded variably 

to depth related covariates such as temperature. In the heavily worked North Atlantic, 

faunal assemblages of isopods (Menzies et al., 1973), fishes, decapods and echinoderms 

(Haedrich et al., 1980) show similar depth associated structure; however different taxa 

have different rates of species turnover. Their study showed fish have a slower rate of 

faunal change with depth, while decapod communities change more rapidly and 

echinoderms even more so.   

Taxonomic distinctness 

Like species richness, the ∆+ of regions was not congruent between taxa. The fish 

assemblage of the northern region had the lowest ∆+, while for decapods the assemblage 

of the south was lowest, and for echinoderms the central region was unexpectedly low 

(Fig 4). Thus, one taxonomic group cannot be taken to represent others in terms of 

taxonomic distinctness.   

In this study, the ∆+ of fishes increased with latitude. In other words, at high latitudes 

there was a greater complexity of taxonomic structure within assemblages, species 

being less taxonomically related to each other on average. A similar pattern of 

increasing ∆+ with latitude was observed for infaunal invertebrates across the 

Norwegian continental shelf (Ellingsen et al., 2005), but only for annelids and 

crustaceans, molluscs showed no change in ∆+ across the shelf.  

Research on fish communities in the north-east Atlantic (Rogers et al., 1999) and the 

Californian continental margin (Tolimieri & Anderson, 2010) has found that much of 

the variability in ∆+ is caused by the variable geographic distribution of sharks and rays. 

In both studies, areas with high ∆+ typically had a high diversity of sharks and rays 
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(Class Chondrichthyes). Rogers et al. (1999) tested this by removing sharks and rays 

from their dataset and recalculating values of ∆+. Consequently, the difference between 

regions was less apparent. In this study, the diversity of sharks and rays was 

significantly higher in the southern region (21 species in the south compared to 9 in the 

central and 12 in the north).  In part, this may account for the gradient in taxonomic 

distinctness.  

Management and planning  

Patterns of species richness were not congruent between taxa, supporting growing 

evidence that a single taxon cannot be used as a surrogate for the species richness of 

others. This highlights the importance of a reserve design based on protecting all major 

communities rather than simply hotspots of diversity.  

Similarly a focus on species richness may miss other aspects of diversity such as 

diversity among deeper evolutionary lineages (Kareiva & Marvier, 2003). For example, 

a greater amount of evolutionary history is lost when the last species of an entire genus 

or family becomes extinct than when a species with many close relatives disappears. 

The northern region defined in this study had some of the highest species richness for 

many taxa, but it also had the lowest taxonomic distinctness for fishes. Similarly, Last et 

al (2010) caution that areas of high richness may not be congruent with areas of rare 

endemic species.  

It is encouraging that in this study the major community breaks were broadly congruent 

between fishes and invertebrates. This suggests that a bioregionalisation based 

principally on the distributions of fishes will also represent the major communities of 

marine invertebrates. Employing a network of parks that makes use of bioregional 

classification should maximise the diversity of both species and also higher taxonomic 

structure by protecting all major faunal communities.  
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Table 1. Average area of samples, water depth (m), total species richness (range of site 

richness) (S) given as gamma diversity and range of alpha diversity in parenthesis, 

number of singletons (species restricted to 1 site) and doubletons (species restricted to 

two sites) and the mean Bray-Curtis between all combination of sites. 

 N Sample 
area (m2) 

Depth 
range (m) 

S  Singleton
s (%) 

Doubltons 
(%) 

Mean Bray-
Curtis 
similarity (%). 

Fishes 16 57000 305-498 134 (12-35) 46.3 15.7 32.2 

 
Decapods 28 2800 340-493 137 (6-34) 48.5 

 
16.9 
 

25.8 
 

Echinoderms 27 2800 340-493 101 (1-21) 44.5 
 

24.7 
 

9.4 

Tanaidaceans 
 

24 <1 361-499 123 (2-15) 70.9 15.2 3.9 

 

 

 

Table 2. Groups identified in separate Linktree analyses of the latitudinal patterns in the 

community structure of four taxa, with the first split separating the northern samples 

which do not split into further groups, the second split separating central from southern 

samples for all taxa except the tanaidaceans. The R and B% statistics of the first and 

second split are shown.  
  Fishes Decapods Echinoderms Tanaidaceans 

Group A  < 23.4 ºS < 22.6 ºS < 22.6 ºS < 22.9 ºS 
Split 1 R=0.69; B%=88 R=0.73; B%=89 R=0.53; B%=82 R=0.26; B%=71 

Group B1 > 24.9 ºS &             
< 26.8 ºS  

> 22.8 ºS &               
< 25.9 ºS 

> 22.8 ºS &           
< 27.9 ºS 

n/a 

Split 2 R=0.53; B%=59 R=0.30; B%=52 R=0.44; B%=62 no further splitting 
Group B2  > 29.3 ºS > 27.1 ºS < 27.9 ºS n/a 



 

180 
 

 
 
Figure 1. Distribution of samples from the upper slope (300-500 m depth shown as 

contour lines) off the Western Australian coast (see inset) for (a) fishes, (b) decapods, 

(c) echinoderms and (d) tanaids. Symbols represent three groups identified in separate 

linktree analyses of the community structure with the first split separating the northern 

samples (circles with cross), and the second split separating central (orange triangles) 

from southern samples (blue squares) – tanaids only formed two groups. The latitudes 

of 23.6ºS and 27.5ºS were used to divide the study area into three regions (north, central 

and south) for subsequent analysis. 
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Figure 2. Accumulated species richness in each latitudinal region, standardised using 

SOBS (sample size in brackets) for (a) fishes, (b) decapods (c) echinoderms (d) tanaids.  

Species richness values for the northern (a) and the other taxa in the central (b, c & d) 

regions include all samples while others are a mean and standard error of all possible 

sample selections. 
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Figure 3. Relationship (linear regression) between sample taxonomic distinctness (Δ+) 

and latitude for (a) fishes, R2 = 0.36 , P = 0.01; (b) decapods and (c) echinoderms. 
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Figure 4. Taxonomic distinctness (Δ+) of the pooled species in each latitudinal region. 

Shown with the expected average and 95% probability funnel for the variation in Δ+ 

values. Results for (a) fishes, (b) decapods (c) echinoderms. 
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 The surveys completed along the western continental margin of Australia have 

considerably increased our knowledge of Australia’s deep water fauna. The number of 

new species discovered combined with those species which constitute new records for 

Austrlalia, totals 405 species. Few other research surveys anywhere in the world have 

been completed which cover such an extensive area of continental margin, and this has 

allowed a unique investigation of large scale patterns of diversity. In particular, how 

diversity patterns relate to underlying environmental gradients associated with latitude 

and depth.  

The results of this thesis emphasise the overriding influence of bathymetric gradients on 

species distributions. Decapod species occupied broad ranges of latitude but narrow 

ranges of depth, and this was reflected in the analyses of species turnover. Within this 

study, the shelf edge at temperate latitudes was more biologically similar to the shelf 

edge at tropical latitudes than to the adjacent deeper water. Research on ophiuroids 

across a large sector of the Indian, Pacific and Southern oceans has shown that the 

communities within bathomes persist across different ocean basins (O'Hara et al., 

2011). It was found there were more species in common between the tropical and 

temperate shelf regions than between the shelf and slope within regions.  

Although less pronounced, there were also changes in community structure associated 

with latitude, especially in the vicinity of Point Cloates (22–23ºS). This locality was 

identified as a region of high species turnover in the analysis of decapod diversity along 

the entire margin (Chapter 5), and also in the analyses which compared community 

structure of different taxa in the south-west (Chapter 6). This location marks a distinct 

change in oceanographic conditions, marking the head of the Leeuwin Current and the 

tail of the Leeuwin under-current (Domingues et al., 2007). These oceanographic 

currents are defined by their oxygen concentration, salinity, and temperature, all of 

which may limit the distribution of a species. Oceanographic currents also connect the 

continental margin of Australia to other locations within the Indian and Pacific oceans.  

While this study was limited to western Australia, many of the species have much wider 

distributions (Chapter 2). The advantage of being able to identify taxa to a described 

species as opposed to a taxonomic unit is that this provides information on that species’ 

entire geographic range, not just the range within the study area. Studies that examine 

the entire distribution of individual species across different regions may be better able to 

discern the physical and historical constraints on species ranges. Future research will 
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invariably consider the distributions of fauna over much larger scales as biological and 

environmental datasets are assembled at global scales.  

The results of this study largely support the hierarchical planning framework devised by 

the Australian government in order to establish a system of marine protected areas 

which are representative of underlying biodiversity. At the largest spatial scale, 

bioregions were defined according to the distributions of fishes and major 

oceanographic features. In Chapter 6, it was shown that latitudinal changes in 

community structure of fishes and three invertebrate taxa were largely congruent, while 

Chapter 5 emphasised the importance of oceanographic currents in determining broad 

scale community structure. The second level in the bioregionalisation was depth related, 

and divides the ocean floor into shelf, slope and abyss. Given the fundamental 

relationship between depth and community structure (Chapter 5) it is essential that 

reserves are distributed across all depths. The delineation of the slope into a single 

categorical unit underestimates the rapid species turnover that occurs within this 

bathome. Given the results of this study, it would be wise to divide the continental 

margin into finer scale bathomic units.  

There still remain large geographic areas of ocean floor within Australia’s marine 

jurisdiction which are unexplored, in particular, the Coral Sea and the Great Australian 

Bight. As these areas are explored in the future, it will be of interest to know how their 

fauna relates to other regions of Australia. This can only be achieved with the use of a 

single reliable dataset of distribution records. There are few taxa in Australia for which 

records of distribution are being synthesised in a single database, the exceptions being 

fishes, ophiuroids, sponges and polychaetes. This study was limited to the data obtained 

from two surveys, but given more time it could have been expanded to include the many 

existing records of distribution from previous surveys and haphazard collections in 

western Australia. Developing a reliable dataset of decapod records from across 

Australia would provide a powerful tool to examine large scale patterns of diversity, 

and provide a reference to examine the effects of future changes to the marine 

environment.
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