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Table 1: The wetlands sampled in August 2005, listing site code, name of land holder, size, and 
whether previously sampled. 

Site 
Number 

Land 
Manager Size (ha) Previously sampled 

   SAP 1999 2003 2004 
W001 Doley 9.4   � 
W002 Doley 15.8  � � 
W004 Dobson 1.7  � � 
W006 Dobson 0.8  � � 
W007 Mailey 100.4 �  � 
W008 Mailey 6.9 �  � 
W009 Hunt 1.0  � � 
W010 Hunt 0.5  � � 
W0111 Hunt 20.6  � � 
W015 Kaus 0.0   � 
W016 Kaus 3.0   � 
W018 Counsel 59.6  � � 
W019 Counsel 2.4  � � 
W020 Hunt 30.8    
W052 Stacy 0.1   � 
W056 CALM (NR) 1.8   � 
W061 LGA (CR) 3.8   � 
W070 Barnes 17.7   � 
W071 Bean 16.6   � 
W072 LGA (CR) 0.5?   � 

SPS201 CALM (NR) 4.7 �  DRY 
SPS203 CALM (NR) 4.7 �  � 

�
 �
��%��
�	�����
���+,��������&�
����	�	��%�������+,,4���������������� 
�����
���� �
)+,,4�*!����������
������+,,-�	�
��)�,+,*��	�	��&�����8��
��5!�

                                                 
1 �
�
�����'�	
������B�$�	��%������
�	�
���,55���	����������
���&�	
����%��
����	�
���,5+!�
���	�&�
�����&�	���#����
�
���,55$�	�%���
����������&�%���
$��������������������
��������
�������&�
��������	!���
�
���
�������	��%����$�&�
���&�	����&����������,55���
���,5+�������
������
����	
����! 



Buntine Marchagee Aquatic Invertebrate Survey 2005 

 5 

�
�

�
Plate 1.  The additional wetland sampled in August 2005 (W020), showing 
areas of fringing vegetation (top) and open water (bottom). 
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�
Figure 1.  Buntine-Marchagee Biodiversity Recovery Catchment, showing the location of the 21 wetlands sampled in August 2005, 20 from August 2004, eight from November 
2003 and the additional four wetlands sampled for the Salinity Action Plan (SAP) sampling program in September 1999. 
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Table 2: Measured and derived physico-chemical parameters used in multivariate analyses 

Variable Units Description 
Dissolved Oxygen % Percentage concentration of oxygen dissolved in the water 

column 
Water 
Temperature 

oC Temperature of the water in each wetland 

Conductivity ms/m Electrical conductivity of the water 
pH # Acidity of the water 
Depth m Water depth at the gauge 
Salt Crust cm Thickness of the salt crust on the bed of the lake 
Benthic mat cm Thickness of microbial mat on the bed of the lake 
Vegetative cover % Percent of wetland covered by vegetation 
Sediment cover % Percent of wetland covered by exposed sediment 
Cover by flooded 
riparian vegetation  

% Percent of wetland covered by inundated riparian 
vegetation 

Samphire cover % Percent of wetland covered by Samphire 
Macrophyte cover % Percent of wetland covered by submerged aquatic 

macrophytes 
Reed/rush cover % Percent of wetland covered by emergent reeds and rushes 
Benthic mat cover % Percent of wetland covered by benthic microbial mat 
Total nitrogen mg/L Concentration of nitrogen in the water column 
Total phosphorus mg/l Concentration of phosphorus in the water column 
Water colour TCU Colour of water indicative of dissolved tannins 
Water turbidity NTU Amount of fine suspended sediment in the water column 
Chlorophyll-a mg/l Concentration of chlorophyll-a – indicative of algae growth 

in the water column 
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Table 3.  ANZECC/ARMCANZ (2000) default physico-chemical trigger values for slightly disturbed 
Western Australian ecosystems. 

Ecosystem Type TP TN DO  pH 

 mg/L mg/L % saturationb  

Upland Rivera 0.02 0.45 90 - na 6.5 – 8.0 

Lowland Rivera 0.065 1.2 80 - 120 6.5 – 8.0 

Lakes & Reservoirs  0.01 0.35 90 – no data 6.5 – 8.0 

Wetlands  0.06 1.5 90 - 120 7.0 – 8.5 
Na = not applicable 
a All values during base river flow not storm events 
b Derived from daytime measurements; may vary diurnally and with depth. 
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2 Caution must be taken when applying trigger values to natural systems because the guidelines are generic and 
somewhat conservative.  A recorded value outside the guidelines does not necessarily indicate anthropogenic 
disturbance.    ANZECC/ARMCANZ (2000) recommends developing system-specific guidelines in new areas for 
which there is adequate reference condition data.  
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Figure 2.  Total nitrogen levels (mg/L) recorded from BMRC wetlands during 2005, with respect to 
ANZECC/ARMCANZ (2000) water quality guidelines. 
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Figure 3.  Total phosphorus levels (mg/L) recorded from BMRC wetlands during 2005, with respect to 
ANZECC/ARMCANZ (2000) water quality guidelines. 
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Table 4. Classification of lake trophic status based on ranges in nutrient concentration (mg/l) (Wetzel, 
1983). 

Category Total P (& Ortho P) Total N Inorganic N 
Ultra-oligotrophic 0 – 0.005 0 – 0.25 0 – 0.20 
Oligo-mesotrophic 0.005 – 0.01 0.25 – 0.60 0.20 – 0.40 
Meso-eutrophic 0.01 – 0.03 0.30 – 1.10 0.30 – 0.65 
Eutrophic 0.03 – 0.1 0.50 – 1.50 0.50 – 1.50 
Hyper-eutrophic > 0.1 > 1.50 > 1.50 
 

Table 5.  Mean annual total phosphorus levels (mg/l) for each trophic category under the OECD (1982) 
and CEPIS (Salas & Martino, 1991) classifications (means and range over 2 standard deviations). 

 Category 
 Oligotrophic Mesotrophic Eutrophic 

OECD 0.008 0.0267 0.084 
(+ 2 SD) (0.003 – 0.022) (0.08 – 0.091) (0.017 – 0.424) 
CEPIS 0.021 0.0396 0.1187 

(+ 2 SD) (0.010 – 0.045) (0.021 – 0.074) (0.028 – 0.508) 
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�
Figure 4.  Cluster analysis dendrogram of the 21 sites using standardised physico-
chemical parameters, indicating the four main groupings to be superimposed on site 
ordination. 
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Table 6.  ANOSIM results showing pairwise comparisons of groups based on physico-chemical 
parameters.  * = significantly different, ns = not significantly different. 

 1 2 3 4 
1     
2 ns    
3 * ns   
4 * ns *  
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Figure 5. MDS ordination of the 21 wetlands.  Ordination utilised standardised physico-chemical variables, 
sites are labelled by site number, coloured by groupings from the cluster analysis (top) and salinity groupings 
(bottom).  Stress was 0.05. 
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Figure 6.  Bubble plots showing the influence of a number of physico-chemical parameters on the ordination.  
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Table 7.  Matrix of association values, with each value indicating pairwise similarity between each wetland, calculated using the Bray-Curtis association measure on 
standardised physico-chemical parameters. 

 W001 W002 W004 W006 W007 W008 W009 W010 W011 W015 W016 W018 W019 W020 W052 W056 W061 W070 W071 W072 
W002 92.46                    
W004 86.61 89.57                   
W006 93.04 88.24 83.90                  
W007 63.42 63.09 66.47 63.41                 
W008 80.27 82.90 87.07 80.79 79.18                
W009 39.20 45.36 51.35 36.50 37.87 52.97               
W010 40.36 44.64 53.38 38.60 39.93 55.03 88.28              
W011 36.36 39.51 46.50 35.03 36.37 51.62 74.00 65.59             
W015 10.14 10.42 13.67 11.90 27.18 25.97 38.35 30.01 64.32            
W016 24.15 24.42 27.68 25.91 38.35 40.02 50.99 44.03 76.00 85.92           
W018 86.62 80.44 76.88 89.95 70.40 74.91 29.28 30.68 26.66 13.55 27.53          
W019 86.33 80.15 75.68 90.49 65.15 74.07 27.08 29.13 25.71 11.51 25.53 93.58         
W020 44.33 48.00 56.05 40.05 43.07 57.28 78.40 85.11 60.22 25.17 39.20 36.50 32.75        
W052 41.23 47.08 51.60 36.81 43.37 54.99 79.51 77.98 63.40 27.74 40.70 34.79 29.51 72.49       
W056 81.21 83.27 92.54 77.93 73.68 85.97 52.43 54.48 47.52 16.00 30.01 75.11 70.67 59.65 56.47      
W061 72.18 73.19 77.46 69.60 80.43 86.06 57.35 59.11 55.11 27.37 41.33 67.33 62.32 62.36 62.85 83.97     
W070 86.42 80.25 77.26 89.01 73.78 81.48 35.40 37.25 33.24 19.87 33.62 93.02 90.67 41.26 38.02 74.85 70.82    
W071 79.28 78.95 78.20 79.27 84.01 88.90 42.54 44.59 41.17 26.64 40.41 84.56 80.44 48.27 48.04 79.29 81.64 88.36   
W072 33.60 36.19 44.59 32.24 33.59 48.21 69.33 60.47 92.02 67.80 77.57 23.88 23.04 56.00 57.78 46.57 50.91 30.46 38.41  
SP203 63.61 67.78 75.43 62.28 54.83 70.69 63.44 71.35 49.42 18.29 32.32 53.94 53.02 76.83 53.86 77.58 72.22 58.98 60.21 48.21 
�
�
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Comparisons with 2003 and 2004 data 
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Table 8.  Eigenvalues, percent of variance and cumulative percent of variance explained by the five 
components from PCA performed on standardised physico-chemical parameters recorded from the 
BMRC in 2003, 2004 & 2005. 

PC Eigenvalues % Variation Cumulative % Variation 
1 4.06 21.4 21.4 
2 2.66 14.0 35.4 
3 2.59 13.6 49.0 
4 1.83 9.6 58.6 
5 1.56 8.2 66.8 
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Table 9.  Eigenvalues, percent of variance and cumulative percent of variance explained by the five 
components from PCA performed on standardised physico-chemical parameters recorded from the 
BMRC in 2003, 2004 & 2005. 

PC Eigenvalues % Variation Cumulative % Variation 
1 3.01 33.5 33.5 
2 2.04 22.6 56.1 
3 1.26 14.0 70.1 
4 0.86 9.5 79.7 
5 0.76 8.4 88.1 
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Plate 2.  Site W052 showing the reduction in the extent of Typha between 2004 (top) and 2005 
(bottom). 
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Figure 7.  Two-dimensional PCA ordination plots of physico-chemical variables for BMRC wetlands 
surveyed in 2004 & 2005, showing years (top) and salinity type (bottom).  Variables contributing to 
principal components are presented in red. 
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Figure 8.  Two-dimensional PCA ordination plot of physico-chemical variables for the eight BMRC 
wetlands surveyed in 2003, 2004 & 2005, showing years (top) and salinity (bottom). 
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Plate 3.  W018 showing the reduction in water levels between 2004 (top) and 2005 (bottom), with water 
receded from marginal vegetation in 2005, and with the establishment of a salt crust along the exposed 
beachline. 
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Plate 4.  Rotifer.  Photo taken by Russ Shiel. 

 

Plate 5.  A flatworm (Platyhelminthes). 

�

 

Plate 6.  Coxiella (Gastropoda). 

 

Plate 7.  A Harpactacoid Copepod.  
Photo by Lisa Chandler 

 

Plate 8.  Artemia (Anostraca). 

 

Plate 9.  A water flea (Cladocera) collected from the 
BMRC.  Photo taken by Lisa Chandler. 

 

Plate 10.  The Ostracod Australocypris insularis, collected 
from the BMRC.  Photo taken by Russ Shiel. 
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Plate 11.  A Conchostraca. 
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Plate 12.  Nematoda. 

 

Plate 13.  Amphipod. 
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Plate 14.  Isopod 

 

Plate 15.  A Chironomid larvae. 

 

Plate 16.  Diptera (Ceratopogonid larvae).  Photo by Lisa Chandler. 

 

Plate 17.   A Leptocerid Trichoptera. 

 
 

Plate 18.  Hemiptera (Agraptacorixa). 
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Plate 19.  Ephemeroptera (Cloeon). 

 
 

Plate 20.  A Zygoptera Odonate (damselfly larvae). 

 

Plate 21.  An Anisopteran Odonate 
(dragonfly larvae). 

 
 
Plate 22.  A Dytiscid Coleoptera (Sternopriscus).  Photo 
by Lisa Chandler.   
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Plate 23.  Hydrophilid Coleoptera (Berosus).  Photo by 
Lisa Chandler. 
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Figure 10: Number of taxa of permanent residents, temporary residents and total number of 
invertebrate taxa taken from each site in August 2005.  

�
�
�



Buntine Marchagee Aquatic Invertebrate Survey 2005 

 29 

Table 10.  Abundance (log10 scale where 1 = 1 individuals, 2 = 2-10, 3 = 11-100 and 4 = > 101) of each taxon at each site, giving total number of taxa and numbers of 
southwest Western Australia common endemic and restricted endemic taxa. The level of endemism of each taxa is indicated, where C = common taxa recorded from other 
states/territories/overseas, S = endemic to southwestern Australia, but commonly occurring, L = endemic to southwestern Australia, but with a restricted occurrence, I = 
indeterminate status due to insufficient taxonomic information, ? = awaiting taxonomic identification, and EXOT = introduced species). Suffixes after species names refer to 
larval (L) and pupal (P) forms. 
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W
00

1 

W
00

2 

W
00

4 

W
00

6 

W
00

7 

W
00

8 

W
00

9 

W
01

0 

W
01

1 

W
01

5 

W
01

6 

W
01

8 

W
01

9 

W
02

0 

W
05

2 

W
05

6 

W
06

1 

W
07

0 

W
07

1 

W
07

2 

S
P

S
20

3 

ROTIFERA Bdelloidea                        
  indet. contr. sp. I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 

Monogononta Brachionidae Brachionus plicatilis  C 0 0 0 0 0 0 0 0 3 0 0 0 0 3 0 0 0 0 0 0 0 
 Hexarthridae Hexarthra propinqua  C 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
  Hexarthra n. sp I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 
 Proalidae Proales daphnicola N.R WA C 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
  ?Proales sp. C 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 
 Notommatidae Cephalodella gibba  C 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 
 Testudinellidae Testudinella patina  C 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 
  indet. contr. rotifer I 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 

PLATYHELMINTHES                         
 TURBELLARIA cf. Mesostoma sp C 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 

NEMATODA  Nematoda spp C 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 0 
ANNELIDA OLIGOCHAETA Oligochaeta spp C 0 0 2 0 0 0 0 2 2 2 0 0 0 0 0 0 0 0 0 0 0 
MOLLUSCA                         

GASTROPODA Physidae Physa acuta EXOT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 
 Pomatiopsidae Coxiella (Coxiella) sp C 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 

ARTHROPODA                         
ARACHNIDA                         

ACARIFORMES                         
 Trombidioidea Trombidioidea spp I 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
 Halacaridae Halacaridae spp I 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 
 Hydryphantidae Hydryphantidae spp I 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 
 ORIBATIDA Oribatida spp I 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0 

PARASTIFORMES Mesostigmata Mesostigmata spp I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 
CRUSTACEA                         
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Order Family Species Cons  
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COPEPODA Cyclopoida Apocyclops dengizicus  C 0 0 0 0 0 0 0 0 3 0 3 0 0 0 0 0 3 0 0 0 0 
  Meridiecyclops baylyi  I 0 0 3 0 0 2 0 0 0 0 0 0 0 0 0 3 0 0 0 0 3 
  Mesocyclops cf. brooksi  I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 3 0 
  Metacyclops mortoni  I 0 2 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 
  Mesocyclops sp. I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 
  cyclopoid copepodites I 0 3 4 0 0 2 2 0 3 2 3 0 0 0 3 3 4 2 1 3 0 
  cyclopoid nauplii I 0 3 2 0 0 1 0 0 3 0 3 0 0 0 2 0 3 0 0 2 0 
 Calanoida Boeckella triarticulata  C 0 2 0 0 0 0 3 3 0 0 0 0 0 4 3 0 0 0 0 0 0 
  Calamoecia clitellata  C 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 2 0 0 0 
  Calamoecia trilobata  C 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
  indet cal. female I 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 
  calanoid copepodites I 4 0 0 0 0 0 3 2 3 0 0 0 0 3 2 0 0 2 0 1 0 
  calanoid nauplii I 3 0 0 0 0 0 3 2 3 0 0 0 0 3 0 0 0 3 0 0 0 
 Harpacticoida                        
 Ameiridae Nitocra sp. 1 I 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 
 Cletodidae Cletocamptus deitersi  C 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
 Canthocamptidae Mesochra  bayli C 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 
  harpac. nauplii I 0 0 0 0 0 0 0 0 1 0 2 0 0 0 0 0 0 0 0 0 0 

CLADOCERA Chydoridae Alona rigidicaudis  C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 
 Daphnidae Daphnia carinata  C 0 2 0 0 0 0 0 0 3 0 0 0 0 2 4 0 0 0 0 2 0 
  Daphniopsis truncata  C 0 0 3 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 
  Daphniopsis sp. [no ephippia] I 0 0 0 0 0 0 0 0 3 0 2 0 0 2 0 0 1 0 0 0 0 
 Macrothricidae Macrothrix breviseta  C 0 0 0 0 0 0 2 0 2 0 0 0 0 0 1 0 0 0 0 2 0 
 Moinidae Moina sp.  C 0 0 0 0 0 0 0 0 2 0 2 0 0 0 0 0 0 0 0 0 0 

OSTRACODA Ostracoda Australocypris cf. insularis   C 0 0 1 0 0 0 0 0 0 0 2 0 0 0 0 2 3 0 0 0 0 
  Diacypris sp. I 0 0 0 0 0 4 0 0 0 4 3 0 0 0 0 4 2 2 2 0 0 
  Heterocypris sp.  I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 
  Limnocythere mowbrayensis  C 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 
  Mytilocypris sp. C 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 
  Platycypris baueri  C 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 
  Reticypris sp. I 3 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
  cf. Sarscypridopsis sp. C 0 0 0 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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  indet. ostracod sp. I 0 0 2 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 
  indet. juv. ostracod I 0 0 2 0 0 0 0 2 0 0 0 0 1 2 1 0 0 0 0 2 1 

CONCHOSTRACA  Caenaseriella packardi S 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 
 Limnadiidae Limnadia sp (too juvenile) I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 3 0 

ANOSTRACA Artemiidae Artemia parthogenetica EXOT 0 0 0 4 0 0 0 0 0 0 0 0 1 0 0 0 0 2 0 0 0 
 Parartemidae Parartemia contracta S 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
  Parartemia ?longicaudata S 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

AMPHIPODA Ceinidae Austrochiltonia subtenuis C 0 1 0 0 0 0 5 3 4 3 2 0 0 5 4 0 0 0 0 0 1 
ISOPODA Oniscoidea Oniscoidea spp C 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
INSECTA                         
DIPTERA Chironomidae Chironomid spp. (P) I 0 0 0 0 0 0 0 2 2 2 2 0 0 0 1 0 1 0 0 0 0 

 Chironominae Chironomus occidentalis L 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 
  Chironomus aff. alternans C 0 0 0 0 0 0 0 3 0 4 0 0 0 2 2 0 0 0 0 0 0 
  Tanytarsus fuscithorax C 0 0 0 0 0 0 2 4 4 3 0 0 0 0 4 0 0 0 0 0 0 
  Tanytarsus semibarbitarsus C 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
  Tanytarsus barbitarsus C 0 0 2 0 0 0 0 0 0 0 4 2 0 0 0 2 2 0 0 0 0 
  Cryptochironomus griseidorsum C 0 0 0 0 0 0 0 2 0 0 0 0 0 2 0 0 0 0 0 0 0 
  Dicrotendipes conjunctus S 0 0 0 0 0 0 0 2 2 0 0 0 0 3 0 0 0 0 0 0 0 
  Polypedilum nubifer C 0 0 0 0 0 0 0 3 3 0 0 0 0 2 0 0 0 0 0 0 0 
  Polypedilum (Pentapedilum) leei C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 
  ?Cladopelma sp. L 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 1 
  Kiefferulus intertinctus C 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 
 Tanypodinae Procladius villosimanus S 0 0 0 0 0 0 0 3 3 0 0 0 0 0 0 0 0 0 0 0 0 
  Procladius paludicola C 0 0 0 0 0 0 0 3 4 3 0 0 0 3 3 0 3 0 0 0 0 
  Ablabesmyia notabilis C 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 
  Paramerina ?levidensis C 0 0 0 0 0 0 0 0 0 2 0 0 0 0 2 0 0 0 0 0 0 
 Orthocladiinae ?Limnophyes pullulus C 0 0 0 0 0 0 3 0 2 0 0 0 0 2 4 0 0 0 0 0 0 
  Orthocladiinae ?VSC11 I 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 
  Orthocladiinae V66 I 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 
  Orthocladiinae sp. BM2 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 0 
  Corynoneura sp. C 0 0 0 0 0 0 2 0 1 0 0 0 0 0 1 0 0 0 0 0 0 
 Culicidae Culicinae spp. (L) I 0 0 0 0 0 0 0 0 0 3 1 0 0 1 0 0 0 0 0 3 0 
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  Culicinae spp. (P) I 0 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 1 0 0 0 0 
 Ceratopogonidae Ceratopogoniinae spp.  I 2 2 2 0 0 0 3 4 3 3 2 3 1 3 3 0 3 0 0 3 0 
  Ceratopogonid spp. (P) I 1 2 0 0 0 0 2 3 0 1 1 0 0 2 2 0 1 0 0 3 0 
  Dasyheleinae spp. (L) I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 
  Forcipomyiinae spp (L) I 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 1 0 
 Tabanidae Tabanidae spp. I 0 2 0 0 0 0 0 0 1 2 0 2 0 0 0 0 0 0 0 2 0 
 Stratiomyidae Stratiomyidae spp  I 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
 Ephydridae Ephydridae spp  I 0 0 0 0 0 0 1 2 0 2 4 0 0 0 0 0 2 0 0 1 0 
  Ephydridae spp. (P) I 0 0 2 0 0 0 2 2 0 0 3 0 0 0 0 0 0 0 0 0 0 
 Dolichopodidae Dolichopodiae spp I 0 0 0 0 0 0 1 4 0 0 3 0 0 0 0 0 0 0 0 0 0 
 Psychodidae Psychodidae spp I 0 0 0 0 0 0 2 3 0 1 0 0 0 2 0 0 0 0 0 0 0 
 Muscidae Muscidae spp I 0 1 0 0 0 0 0 1 0 1 1 3 2 1 0 0 0 1 0 0 0 
  Muscidae spp (P) I 0 2 0 2 1 1 0 2 0 2 2 3 2 1 0 0 0 3 0 0 0 
 Tipulidae  Tipulidae spp. I 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 

TRICHOPTERA Leptoceridae Triplectides australicus C 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 
  Notalina spira C 0 0 0 0 0 0 0 0 1 0 0 0 0 2 0 0 0 0 0 0 0 

EPHEMEROPTERA Caenidae Tasmanocoenis tillyardi C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 
 Baetidae Cloeon sp C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 

ODONATA                         
ANISOPTERA Libellulidae Orthetrum caledonicum C 0 0 0 0 0 0 1 0 2 0 0 0 0 0 2 0 0 0 0 2 0 

 Aeshnidae Hemianax papuensis C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 
 Hemicorduliidae Hemicordulia tau C 0 0 0 0 0 0 0 0 2 3 0 0 0 0 0 0 0 0 0 0 0 

ZYGOPTERA Lestidae Austrolestes annulosus C 0 0 0 0 0 0 1 0 2 0 0 0 0 1 0 0 0 0 0 0 0 
  Austrolestes psyche C 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
 Coenagrionidae Ischnura heterosticta C 0 0 0 0 0 0 0 0 1 0 0 0 0 2 0 0 0 0 0 0 0 
  Coenagrionidae spp (juv) I 0 0 0 0 0 0 0 0 1 1 0 0 0 1 2 0 0 0 0 0 0 

LEPIDOPTERA Pyralidae Nymphulinae spp  C 0 1 0 0 0 0 0 0 0 2 2 0 0 0 0 0 0 0 0 0 0 
COLEOPTERA Dytiscidae Necterosoma penicillatus C 0 2 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 

  Necterosoma sp. (L) I 0 3 0 0 0 0 0 3 3 0 1 0 0 0 1 0 1 0 0 0 0 
  Sternopriscus mulimaculatus I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 
  Sternopriscus sp. (L) I 0 0 0 0 0 0 0 2 0 0 0 0 0 0 2 0 0 0 0 0 0 
  Allodessus bistrigatus C 0 0 0 0 0 0 3 0 0 1 0 0 0 0 0 0 0 0 0 2 0 
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  Antiporus gilberti C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 
  Rhantus sp (L) C 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 
  Platynectes sp (L) C 0 0 0 0 0 0 2 0 0 2 0 0 0 0 0 0 0 0 0 1 0 
  Tribe Bidessini (L) I 0 0 0 0 0 0 0 2 0 2 0 0 0 0 0 0 0 0 0 0 0 
  Onychohydrus sp (L) I 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 
 Hydrophilidae Berosus sp. (L) I 0 3 0 0 0 0 0 0 0 0 3 0 0 0 0 0 0 0 0 0 0 
  Berosus munitipennis C 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 
  Berosus macumbensis C 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 
  Berosus nutans C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 
  Berosus sp. (damaged) I 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
  Helochares sp. (L) I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 
  Helochares tenuistriatus S 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
  Limnoxenus sp (L) C 0 0 0 0 0 0 0 0 0 1 2 0 0 0 0 0 0 0 0 2 0 
  Tribe Anacaenini spp I 0 0 0 0 0 0 0 3 1 2 0 0 0 0 0 0 0 0 0 0 0 
 Scirtidae Scirtidae spp (L) C 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 
 Brentidae Brentidae spp I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 
 Limnichidae Limnichidae spp I 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

HEMIPTERA Corixidae Micronecta robusta  C 0 0 0 0 0 0 3 2 2 0 0 0 0 2 1 0 0 0 0 2 0 
  Agraptocorixa eurynome C 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 2 0 
 Notonectidae Anisops thienemanni C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 
  Anisops sp juveniles & females C 0 0 0 0 0 0 2 1 1 0 0 0 0 2 3 0 0 0 0 1 0 
 Mesoveliidae Mesovelia sp C 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 
 Saldidae Saldidae spp C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 

  Number of taxa  6 20 14 3 1 6 29 35 43 34 27 6 6 30 31 6 14 10 2 37 4 

�
�
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Table 11.  Rank scores for wetlands according to species diversity, based on ‘permanent’, ‘temporary’ 
and total fauna diversity, with wetlands in ascending order according to the mean of individual rank 
scores across taxonomic levels. The wetland with the highest species diversity was given a rank score 
of “21” and the lowest diversity a score of “1”. 

Site 
Temporary 
Resident 

Permanent 
Residents Total Fauna Mean Rank 

W011 19 21 21 20.33 
W072 18 20 20 19.33 
W052 17 18 17 17.33 
W010 20 12 19 17.00 
W020 17 16 16 16.33 
W015 21 8 18 15.67 
W016 14 19 14 15.67 
W009 15 16 15 15.33 
W002 13 16 13 14.00 
W004 10 18 12 13.33 
W061 12 12 14 12.67 
W070 8 16 10 11.33 
W001 8 8 9 8.33 
W019 9 6 9 8.00 
W056 4 10 9 7.67 
W008 4 10 9 7.67 
W018 11 2 9 7.33 

SPS203 8 5 4 5.67 
W006 8 3 3 4.67 
W071 1 5 2 2.67 
W007 4 2 1 2.33 
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Figure 11: Rank scores for wetlands on species diversity, using ‘permanent’, ‘temporary’ and total 
invertebrate fauna, with wetlands in descending order of mean individual rank scores. 
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Figure 12.  Mean ranked scores across all taxonomic groups from 2005 and 2004. 
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Figure 13.  Conservation significance of fauna (C = cosmopolitan, S = south-west common endemic, L 
= south-west locally restricted endemic, I = indeterminate, and E = exotic). 
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Plate 24.  Comparative photos showing the different trophi dentition between Hexarthra propinqua and the new 
Hexarthra species collected from W072.  Photos by Russ Shiel. 
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Plate 25.  Proales daphnicola; whole animal (left, photo by Russ Shiel) and SEM photo of its trophy (right, photo by 
Willem De Smet). 
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Figure 14.  Parartemia spp. 
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Plate 27.  The yabby, Cherax destructor (Photo by Jess Lynas 2002). 

 
Plate 26.  Physa 
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Figure 15. Cluster dendrogram using permanent fauna log10 abundance data, indicating the seven main 
groupings. 
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Table 12.  ANOSIM results showing pairwise comparisons of groups based on abundance of temporary 
fauna.  * = significantly different, ns = not significantly different. 

 1 2 3 4 5 6 7 
1        
2 ns       
3 * *      
4 ns ns ns     
5 ns ns ns ns    
6 ns ns * ns ns   
7 ns ns ns ns ns ns  
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�

 

Figure 16: MDS ordination of the 19 wetlands using permanent fauna log10 abundance data, with sites 
labelled by site codes, and coloured by a posteriori groupings from cluster analysis (top), and salinity type 
(bottom).  Stress was 0.13.   
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Figure 17.  Bubbles plots on the MDS ordination, 
showing the highest abundance of a number of 
permanent fauna (log10 abundance classes) from 
sites within the BMRC.   
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Table 13. Matrix of association values with each value indicating percent pairwise similarity amongst each wetland, calculated using the Bray-Curtis association measure on 
permanent fauna log10 abundance data  

 W001 W002 W004 W006 W008 W009 W010 W011 W015 W016 W019 W020 W052 W056 W061 W070 W071 W072 
W002 17.65                  
W004 0.00 23.26                 
W006 0.00 0.00 0.00                
W008 0.00 18.75 32.26 0.00               
W009 36.36 18.60 9.52 0.00 12.90              
W010 33.33 11.76 12.12 0.00 0.00 42.42             
W011 22.22 25.00 22.22 0.00 11.54 31.75 14.81            
W015 0.00 25.81 13.33 0.00 63.16 13.33 0.00 7.84           
W016 0.00 26.09 26.67 0.00 35.29 17.78 0.00 42.42 30.30          
W019 0.00 0.00 16.67 28.57 0.00 0.00 13.33 0.00 0.00 0.00         
W020 36.36 18.60 9.52 0.00 0.00 52.38 54.55 41.27 0.00 17.78 8.33        
W052 12.12 41.86 28.57 0.00 19.35 38.10 36.36 34.92 13.33 22.22 8.33 38.10       
W056 0.00 16.22 44.44 0.00 64.00 11.11 0.00 10.53 50.00 41.03 0.00 0.00 16.67      
W061 0.00 31.58 37.84 0.00 38.46 10.81 0.00 34.48 32.00 70.00 0.00 5.41 27.03 45.16     
W070 35.71 10.53 10.81 20.00 30.77 37.84 28.57 31.03 32.00 20.00 10.53 27.03 21.62 25.81 25.00    
W071 0.00 8.00 8.33 0.00 46.15 8.33 0.00 4.44 50.00 22.22 0.00 0.00 8.33 33.33 31.58 31.58   
W072 4.76 26.92 35.29 0.00 15.00 19.61 14.29 27.78 10.26 18.52 6.06 19.61 50.98 13.33 21.74 13.04 6.06  

SPS203 0.00 0.00 32.00 0.00 28.57 0.00 12.50 0.00 0.00 0.00 28.57 8.00 8.00 31.58 0.00 0.00 0.00 5.88 
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�
Figure 18.  Cluster dendrogram using permanent fauna presence/absence data, indicating the seven 
main groupings. 

�

�
Figure 19. MDS ordination using permanent fauna presence/absence data, with sites labelled by site 
codes, and coloured by a posteriori groupings from cluster analysis.  Stress was 0.13. 

�
 

Table 14.  ANOSIM results showing pairwise comparisons of groups based on presence/absence of 
permanent fauna.  * = significantly different, ns = not significantly different. 

 1 2 3 4 5 6 7 
1        
2 ns       
3 ns ns      
4 ns ns ns     
5 ns * ns ns    
6 ns * ns ns *   
7 ns ns ns ns ns ns  
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Table 15.  Matrix of association values indicating percent pairwise similarity amongst each wetland, calculated using the Bray-Curtis association measure on permanent fauna 
presence/absence data. 

 W001 W002 W004 W006 W008 W009 W010 W011 W015 W016 W019 W020 W052 W056 W061 W070 W071 W072 
W002 16.67                  
W004 0.00 23.53                 
W006 0.00 0.00 0.00                
W008 0.00 30.77 42.86 0.00               
W009 33.33 25.00 11.76 0.00 15.38              
W010 40.00 14.29 13.33 0.00 0.00 42.86             
W011 19.05 24.00 23.08 0.00 18.18 32.00 17.39            
W015 0.00 33.33 15.38 0.00 44.44 16.67 0.00 9.52           
W016 0.00 22.22 31.58 0.00 40.00 22.22 0.00 44.44 28.57          
W019 0.00 0.00 33.33 50.00 0.00 0.00 22.22 0.00 0.00 0.00         
W020 33.33 25.00 11.76 0.00 0.00 50.00 57.14 40.00 0.00 22.22 18.18        
W052 15.38 47.06 33.33 0.00 28.57 47.06 40.00 38.46 15.38 21.05 16.67 47.06       
W056 0.00 15.38 57.14 0.00 60.00 15.38 0.00 9.09 44.44 40.00 0.00 0.00 14.29      
W061 0.00 28.57 40.00 0.00 54.55 14.29 0.00 34.78 40.00 75.00 0.00 14.29 26.67 54.55     
W070 33.33 12.50 11.76 22.22 30.77 37.50 28.57 32.00 33.33 22.22 18.18 25.00 23.53 30.77 28.57    
W071 0.00 20.00 18.18 0.00 57.14 20.00 0.00 10.53 66.67 33.33 0.00 0.00 18.18 57.14 50.00 40.00   
W072 11.76 28.57 36.36 0.00 22.22 28.57 21.05 33.33 11.76 17.39 12.50 28.57 63.64 11.11 21.05 19.05 13.33  

SPS203 0.00 0.00 36.36 0.00 28.57 0.00 25.00 0.00 0.00 0.00 40.00 20.00 18.18 28.57 0.00 0.00 0.00 13.33 
�
�
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Figure 20.  Cluster dendogram using temporary fauna abundance data, indicating the five main groups. 
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Figure 21.  MDS ordination using temporary fauna log10 abundance data, with sites labelled by site 
codes, and coloured by a posteriori groupings from cluster analysis.  Stress was 0.1. 
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Table 16.  ANOSIM results showing pairwise comparisons of groups based on abundance of temporary 
fauna.  * = significantly different, ns = not significantly different. 

 1 2 3 4 5 
1      
2 *     
3 * *    
4 * * *   
5 ns ns ns ns ns 
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Figure 22.  Bubble plots, showing the influence of physico-chemistry and wetland characteristics on the temporary 
fauna ordination using abundance data. 
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Table 17.  Matrix of association values with each value indicating percent pairwise similarity amongst each wetland, calculated using the Bray-Curtis association measure on 
temporary fauna log10 abundance data. 

 W001 W002 W004 W006 W007 W008 W009 W010 W011 W015 W016 W018 W019 W020 W052 W056 W061 W070 W071 W072 
W002 24.00                    
W004 33.33 12.90                   
W006 0.00 16.00 0.00                  
W007 0.00 8.70 0.00 50.00                 
W008 0.00 8.70 0.00 50.00 100.00                
W009 12.77 15.15 15.09 0.00 0.00 0.00               
W010 7.89 23.16 14.63 5.26 2.70 2.70 32.48              
W011 6.90 18.18 12.50 0.00 0.00 0.00 34.34 50.00             
W015 9.84 27.50 11.94 6.56 3.39 3.39 27.45 45.80 37.17            
W016 15.00 40.68 26.09 10.00 5.26 5.26 22.22 32.73 15.22 33.68           
W018 23.53 38.89 34.78 23.53 13.33 13.33 10.34 13.79 11.59 22.22 27.45          
W019 25.00 29.63 14.29 50.00 33.33 33.33 4.08 10.26 3.33 12.70 19.05 52.63         
W020 13.33 21.88 7.84 8.89 4.65 4.65 44.19 45.22 47.42 34.00 20.25 17.86 12.77        
W052 12.00 17.39 7.14 0.00 0.00 0.00 41.76 38.33 47.06 36.19 16.67 9.84 3.85 44.94       
W056 0.00 0.00 36.36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.26 25.00 0.00 0.00 0.00      
W061 35.29 22.22 34.78 0.00 0.00 0.00 17.24 25.29 23.19 30.56 35.29 35.71 10.53 25.00 29.51 25.00     
W070 0.00 23.08 0.00 57.14 40.00 40.00 0.00 7.79 0.00 9.68 14.63 44.44 66.67 8.70 0.00 0.00 0.00    
W071 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00   
W072 13.04 18.46 7.69 4.35 0.00 0.00 34.48 18.97 20.41 25.74 17.50 21.05 4.17 23.53 20.00 0.00 17.54 0.00 0.00  

SPS203 0.00 8.33 0.00 0.00 0.00 0.00 4.35 2.67 7.02 3.33 5.13 0.00 0.00 4.55 4.08 0.00 0.00 0.00 0.00 0.00 
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Presence/absence data 
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Figure 23. Cluster dendrogram of the 20 sites using temporary presence/absence data, indicating the 
six main groupings. 
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Figure 24.  MDS ordination using temporary fauna presence/absence data, with sites labelled by site 
codes, and coloured by a posteriori groupings from cluster analysis.  Stress was 0.1. 
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Table 18.  ANOSIM results showing pairwise comparisons of groups based on presence/absence of 
temporary fauna.  * = significantly different, ns = not significantly different. 

 1 2 3 4 5 6 
1       
2 *      
3 ns *     
4 * * *    
5 ns * ns *   
6 ns ns ns ns ns  
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Figure 25.  Bubble plots showing the influence of the presence/absence of certain temporary taxa on the site groupings, 
including Orthetrum caledonicum, Tanytarsus fuscithorax, Micronecta robusta, Notalina spira, Tanytarsus barbitarsus and 
muscid larvae. 

 Orthetrum caledonicum Tanytarsus fuscithorax 
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Table 19.  Matrix of association values indicating percent pairwise similarity amongst each wetland, calculated using the Bray-Curtis association measure on temporary fauna 
presence/absence data. 

 W001 W002 W004 W006 W007 W008 W009 W010 W011 W015 W016 W018 W019 W020 W052 W056 W061 W070 W072 
W002 28.57                   
W004 28.57 11.76                  
W006 0.00 14.29 0.00                 
W007 0.00 15.38 0.00 66.67                
W008 0.00 15.38 0.00 66.67 100.00               
W009 17.39 18.18 15.38 0.00 0.00 0.00              
W010 12.90 29.27 17.65 6.45 6.67 6.67 40.00             
W011 7.14 21.05 12.90 0.00 0.00 0.00 38.30 47.27            
W015 12.50 38.10 11.43 6.25 6.45 6.45 31.37 47.46 35.71           
W016 21.05 55.17 27.27 10.53 11.11 11.11 31.58 43.48 18.60 42.55          
W018 25.00 44.44 36.36 25.00 28.57 28.57 7.41 17.14 12.50 22.22 34.78         
W019 40.00 40.00 25.00 40.00 50.00 50.00 8.33 18.75 6.90 18.18 30.00 66.67        
W020 16.67 29.41 7.41 16.67 8.70 8.70 37.21 50.98 50.00 38.46 30.77 21.43 24.00       
W052 16.67 23.53 7.41 0.00 0.00 0.00 41.86 43.14 50.00 34.62 25.64 7.14 8.00 40.91      
W056 0.00 0.00 33.33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 11.11 28.57 0.00 0.00 0.00     
W061 40.00 30.00 30.77 0.00 0.00 0.00 20.69 32.43 23.53 31.58 48.00 28.57 18.18 20.00 33.33 22.22    
W070 0.00 28.57 0.00 50.00 66.67 66.67 0.00 12.90 0.00 12.50 21.05 50.00 80.00 16.67 0.00 0.00 0.00   
W072 15.38 16.67 6.90 7.69 0.00 0.00 40.00 22.64 24.00 29.63 24.39 20.00 7.41 26.09 21.74 0.00 18.75 0.00  

SPS203 0.00 14.29 0.00 0.00 0.00 0.00 8.70 6.45 14.29 6.25 10.53 0.00 0.00 8.33 8.33 0.00 0.00 0.00 0.00 
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Figure 26.  Cluster dendogram of the 21 sites on log10 abundance of total fauna, 
indicating the four main groups.  
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�
Figure 27.  MDS ordination of the 21 wetlands using total fauna log(10) abundance data, with sites 
labelled by site codes, and coloured by a posteriori groupings from cluster analysis (top), and by salinity 
(bottom).  Stress was 0.15. 

 

Table 20.  ANOSIM results showing pairwise comparisons of groups based on abundance of total 
fauna.  * = significantly different, ns = not significantly different. 

 1 2 3 4 
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Figure 28.  Bubble plots of some physico-chemical, wetland and vegetation characteristics on the total invertebrate log10 
abundance ordination.  
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Table 21.  Matrix of association values with each value indicating percent pairwise similarity amongst each wetland, calculated using the Bray-Curtis association measure on 
total fauna log(10) abundance data. 

 W001 W002 W004 W006 W007 W008 W009 W010 W011 W015 W016 W018 W019 W020 W052 W056 W061 W070 W071 W072 
W002 20.34                    
W004 8.89 18.92                   
W006 0.00 7.84 0.00                  
W007 0.00 4.44 0.00 25.00                 
W008 0.00 14.55 24.39 11.11 16.67                
W009 22.50 16.51 12.63 0.00 0.00 5.26               
W010 14.00 20.16 13.91 4.35 2.33 2.08 34.67              
W011 14.29 21.28 17.32 0.00 0.00 5.56 33.33 39.56             
W015 7.32 27.03 12.37 5.41 2.94 17.95 24.24 39.47 28.05            
W016 7.89 34.29 26.37 5.88 3.23 19.44 20.63 24.66 26.58 32.81           
W018 13.79 24.14 18.18 19.05 13.33 8.00 7.59 12.12 7.21 19.75 18.67          
W019 8.70 15.38 15.79 40.00 22.22 10.53 2.74 10.75 1.90 10.67 11.59 45.45         
W020 23.08 20.56 8.60 5.71 3.13 2.70 46.88 47.30 45.00 26.15 19.35 12.99 11.27        
W052 12.05 26.79 16.33 0.00 0.00 7.59 40.60 37.91 42.42 31.11 18.60 7.32 5.26 42.75       
W056 0.00 9.84 42.55 0.00 0.00 57.14 4.88 0.00 5.26 14.29 25.64 12.90 0.00 0.00 7.06      
W061 13.33 27.03 36.67 0.00 0.00 24.39 14.74 19.13 28.35 30.93 50.55 22.73 5.26 17.20 28.57 38.30     
W070 28.57 15.63 8.00 29.63 9.52 32.26 16.47 13.33 15.38 16.09 17.28 23.53 28.57 16.87 9.09 21.62 16.00    
W071 0.00 4.26 6.06 0.00 0.00 42.86 2.94 0.00 2.00 8.57 9.38 0.00 0.00 0.00 2.82 30.00 18.18 26.09   
W072 9.09 22.22 21.36 2.50 0.00 7.14 28.99 17.72 23.53 21.43 17.91 13.79 4.94 22.06 31.21 6.67 19.42 6.45 2.63  

SPS203 0.00 4.00 22.22 0.00 0.00 23.53 2.82 4.40 3.88 2.74 2.99 0.00 14.29 5.80 5.41 26.09 0.00 0.00 0.00 2.53 
�
�
�
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Presence/absence data 
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Figure 29.  Cluster dendogram of the 21 sites using total fauna presence/absence data, 
indicating the four main groupings. 
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Table 22.  ANOSIM results showing pairwise comparisons of groups based on presence/absence of 
total fauna.  * = significantly different, ns = not significantly different. 

 1 2 3 4 
1     
2 *    
3 * *   
4 * * *  
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�
Figure 30.  MDS ordination of the 21 wetlands using total fauna presence/absence data, with sites 
labelled by site codes, and coloured by a posteriori groupings from cluster analysis.  Stress was 0.15. 
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Table 23.  Matrix of association values with each value indicating percent pairwise similarity amongst each wetland, calculated using the Bray-Curtis association measure on 
total fauna presence/absence data. 

 W001 W002 W004 W006 W007 W008 W009 W010 W011 W015 W016 W018 W019 W020 W052 W056 W061 W070 W071 W072 
W002 23.08                    
W004 10.00 17.65                   
W006 0.00 8.70 0.00                  
W007 0.00 9.52 0.00 50.00                 
W008 0.00 23.08 30.00 22.22 28.57                
W009 22.86 20.41 13.95 0.00 0.00 5.71               
W010 19.51 25.45 16.33 5.26 5.56 4.88 40.63              
W011 12.24 22.22 17.54 0.00 0.00 8.16 36.11 38.46             
W015 10.00 37.04 12.50 5.41 5.71 15.00 28.57 40.58 28.57            
W016 12.12 42.55 29.27 6.67 7.14 24.24 28.57 32.26 28.57 39.34           
W018 16.67 30.77 20.00 22.22 28.57 16.67 5.71 14.63 8.16 20.00 24.24          
W019 16.67 23.08 30.00 44.44 28.57 16.67 5.71 19.51 4.08 15.00 18.18 50.00         
W020 22.22 28.00 9.09 12.12 6.45 5.56 40.68 52.31 46.58 31.25 28.07 16.67 22.22        
W052 16.22 31.37 17.78 0.00 0.00 10.81 43.33 42.42 45.95 30.77 24.14 5.41 10.81 42.62       
W056 0.00 7.69 50.00 0.00 0.00 50.00 5.71 0.00 4.08 10.00 24.24 16.67 0.00 0.00 5.41      
W061 20.00 29.41 35.71 0.00 0.00 30.00 18.60 24.49 28.07 33.33 58.54 20.00 10.00 18.18 31.11 40.00     
W070 25.00 20.00 8.33 30.77 18.18 37.50 15.38 17.78 15.09 18.18 21.62 25.00 37.50 20.00 9.76 25.00 16.67    
W071 0.00 9.09 12.50 0.00 0.00 50.00 6.45 0.00 4.44 11.11 13.79 0.00 0.00 0.00 6.06 50.00 25.00 33.33   
W072 13.95 21.05 19.61 5.00 0.00 9.30 36.36 22.22 27.50 25.35 21.88 13.95 9.30 26.87 35.29 4.65 19.61 8.51 5.13  

SPS203 0.00 8.33 22.22 0.00 0.00 20.00 6.06 10.26 8.51 5.26 6.45 0.00 20.00 11.76 11.43 20.00 0.00 0.00 0.00 4.88 
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Figure 31. Species diversity at each of the eight wetlands sampled in November 2003, August 2004, and August 2005 for 
permanent fauna (top), temporary fauna (bottom left) and total aquatic invertebrate fauna (bottom right). 
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Table 24.  ANOSIM results showing pairwise comparisons of groups based on abundance of total 
fauna.  * = significantly different, ns = not significantly different.  B = Brackish, H = Hypersaline. 

 03 - H 03 - B 04 - H 04 - B 05 - H 05 - B 
03 - H       
03 - B *      
04 - H ns *     
04 - B * ns *    
05 - H * * ns *   
05 - B * ns * ns *  

�
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�
Figure 32.  Cluster analysis of the eight BMRC wetlands sampled in 2003, 2004 & 2005, indicating the 
two main groups. 
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�
Figure 33.  MDS ordination of the eight wetlands sampled in 2003, 2004 and 2005, using total fauna 
log10 abundance data, with sites labelled by site codes, and coloured by a posteriori groupings from 
cluster analysis (top), and salinity type within each year (bottom).  Stress was 0.16. 
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Figure 34.  Mean pairwise percent similarity for each site sampled in 2003, 2004 & 2005, 
based on log10 abundance data, and similarity calculated using the Bray-Curtis Similarity 
Measure. 
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Table 25.  Matrix of association values with each value indicating percent pairwise similarity amongst the eight wetlands sampled in 2003, 2004 & again in 2005, calculated using the 
Bray-Curtis association measure on total fauna log10 abundance data. 

 03-2 03-4 03-6 03-9 03-10 03-11 03-18 03-19 04-2 04-4 04-6 04-9 4-10 04-11 04-18 04-19 05-2 05-4 05-6 05-9 05-10 05-11 05-18 
03-4 39.29                       
03-6 36.36 42.86                      
03-9 23.73 17.54 8.89                     

03-10 22.73 13.95 13.51 51.69                    
03-11 24.39 20.00 11.76 38.55 58.93                   
03-18 32.14 62.96 61.90 14.04 16.28 17.50                  
03-19 29.17 47.83 64.71 8.16 10.26 8.33 65.22                 
04-2 38.36 22.54 16.95 13.51 17.48 20.62 19.72 9.52                
04-4 23.73 52.63 31.11 6.67 8.99 12.05 52.63 32.65 16.22               
04-6 9.76 10.26 37.04 4.76 2.82 0.00 20.51 38.71 3.57 19.05              
04-9 13.79 9.41 10.96 34.09 37.61 37.84 21.18 7.79 19.61 18.18 8.57             
4-10 21.51 17.58 15.19 34.04 45.53 42.74 13.19 7.23 22.22 14.89 10.53 42.62            

04-11 25.42 20.69 13.46 23.53 37.84 49.30 18.97 11.11 27.07 16.81 0.00 34.01 45.75           
04-18 19.67 33.90 29.79 6.45 6.59 9.41 44.07 19.61 28.95 45.16 18.18 24.44 12.50 16.53          
04-19 18.60 19.51 48.28 9.09 5.48 5.97 29.27 36.36 10.34 27.27 61.54 11.11 10.26 3.88 30.43         
05-2 35.62 28.17 16.95 16.22 21.36 22.68 28.17 12.70 43.18 24.32 0.00 23.53 22.22 25.56 23.68 10.34        
05-4 20.34 42.11 17.78 6.67 4.49 7.23 38.60 20.41 24.32 56.67 19.05 13.64 8.51 10.08 35.48 31.82 18.92       
05-6 11.11 0.00 27.27 0.00 0.00 0.00 11.76 30.77 7.84 0.00 42.11 6.15 0.00 4.17 5.13 28.57 7.84       
05-9 14.89 10.87 10.00 27.37 30.65 33.90 15.22 4.76 12.84 14.74 5.19 48.78 37.21 35.06 24.74 5.06 16.51 12.63      

05-10 17.54 12.50 12.00 26.09 37.50 36.23 12.50 7.69 24.81 12.17 4.12 33.57 61.74 42.53 18.80 12.12 20.16 13.91 4.35 34.67    
05-11 19.05 17.74 10.71 23.62 34.62 46.67 16.13 6.90 17.02 18.90 3.67 30.97 39.75 53.76 7.75 7.21 21.28 17.32 0.00 33.33 39.56   
05-18 18.60 24.39 41.38 9.09 8.22 5.97 29.27 30.30 17.24 31.82 15.38 13.89 7.69 13.59 34.78 42.86 24.14 18.18 19.05 7.59 12.12 7.21  
05-19 16.22 5.71 17.39 5.26 2.99 3.28 11.43 14.81 15.38 5.26 10.00 9.09 2.78 6.19 20.00 45.45 15.38 15.79 40.00 2.74 10.75 1.90 45.45 
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�
Figure 35. Cluster dendogram of the eight sites sampled in 2003, 2004 and 2005, using total 
fauna presence/absence data, and indicating the two main groups. 

�

�
Figure 36.   MDS ordination of the eight wetlands sampled in 2003, 2004 and 2005, using 
total fauna presence/absence data, with sites labelled by site code, and coloured by a 
posteriori groupings from cluster analysis, and showing the distinct sub-group (green 
triangles).  Stress was 0.16.   
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Figure 37. Pairwise percent similarity for each site sampled in November 2003, August 2004, 
and August 2005, based on presence/absence data, with similarity calculated using the Bray-
Curtis Similarity Measure. 
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Table 26.  Matrix of association values with each value indicating percent pairwise similarity amongst the eight wetlands sampled in 2003, 2004 and again in 2005, calculated using 
the Bray-Curtis association measure on total fauna presence/absence data. 

 03-2 03-4 03-6 03-9 03-10 03-11 03-18 03-19 04-2 04-4 04-6 04-9 4-10 04-11 04-18 04-19 05-2 05-4 05-6 05-9 05-10 05-11 05-18 
03-4 47.06                       
03-6 37.04 38.10                      
03-9 26.32 18.75 8.00                     

03-10 32.73 20.41 19.05 52.83                    
03-11 27.45 26.67 15.79 36.73 57.58                   
03-18 37.84 58.06 58.33 17.14 23.08 25.00                  
03-19 38.71 56.00 55.56 13.79 17.39 14.29 64.29                 
04-2 53.66 34.29 28.57 15.38 21.43 26.92 26.32 18.75                
04-4 27.78 60.00 26.09 5.88 11.76 17.02 48.48 37.04 21.62               
04-6 7.69 10.00 30.77 8.33 4.88 0.00 17.39 23.53 7.41 18.18              
04-9 16.00 13.64 10.81 37.50 36.92 36.07 34.04 14.63 19.61 21.74 11.11             
4-10 29.17 23.81 17.14 43.48 50.79 44.07 17.78 10.26 32.65 18.18 17.65 44.83            

04-11 32.84 26.23 14.81 21.54 41.46 48.72 21.88 13.79 32.35 19.05 0.00 33.77 50.67           
04-18 21.62 38.71 33.33 5.71 7.69 12.50 52.94 28.57 36.84 42.42 26.09 29.79 17.78 15.63          
04-19 14.29 18.18 40.00 7.69 4.65 5.13 24.00 31.58 13.79 25.00 57.14 10.53 11.11 3.64 32.00         
05-2 45.00 35.29 29.63 26.32 29.09 31.37 32.43 19.35 48.78 27.78 0.00 32.00 29.17 29.85 32.43 14.29        
05-4 23.53 50.00 19.05 6.25 4.08 8.89 38.71 32.00 28.57 60.00 20.00 18.18 9.52 13.11 38.71 36.36 17.65       
05-6 8.70 0.00 20.00 0.00 0.00 0.00 10.00 14.29 8.33 0.00 22.22 6.06 0.00 4.00 10.00 18.18 8.70 0.00      
05-9 20.41 13.95 11.11 29.79 31.25 36.67 21.74 10.00 16.00 17.78 11.43 50.85 45.61 39.47 30.43 5.41 20.41 13.95 0.00     

05-10 21.82 16.33 14.29 33.96 40.00 36.36 19.23 13.04 28.57 15.69 4.88 40.00 66.67 43.90 23.08 18.60 25.45 16.33 5.26 40.63    
05-11 25.40 21.05 12.00 29.51 35.90 48.65 20.00 11.11 21.88 23.73 4.08 35.62 39.44 55.56 6.67 7.84 22.22 17.54 0.00 36.11 38.46   
05-18 15.38 30.00 46.15 8.33 9.76 5.41 26.09 35.29 14.81 27.27 16.67 11.11 5.88 11.32 34.78 42.86 30.77 20.00 22.22 5.71 14.63 8.16  
05-19 23.08 10.00 30.77 8.33 4.88 5.41 17.39 23.53 22.22 9.09 16.67 11.11 5.88 7.55 26.09 57.14 23.08 30.00 44.44 5.71 19.51 4.08 50.00 
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Comparisons of 2004 and 2005 data  
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Table 27.  Taxa richness from BMRC wetlands in 2004 and 2005. 
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Table 28.  ANOSIM results showing pairwise comparisons of groups based on abundance of total fauna 
from both 2004 and 2005.  * = significantly different, ns = not significantly different. 

 1 2 3 4 5 
1      
2 *     
3 * *    
4 * * *   
5 ns ns ns ns  
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Figure 38.  Cluster dendrogram of the 20 sites sampled in 2004 and 2005, using total fauna abundance data, and indicating the five main groups 

 
Group Five 
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Figure 39.  MDS ordination of the 20 wetlands sampled in 2004 and 2005, using total fauna log10 
abundance data, with sites labelled by site code, and coloured by a posteriori groupings from cluster 
analysis (top), year (middle) and salinity (bottom).  Stress was 0.19 
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Table 29.  Between-group SIMPER results for log10 total invertebrates, showing species contributing to 
the variation between groups one (hypersaline) and two (brackish).   

Species Group One 
Av. Abund. 

Group Two 
Av. Abund. 

Av. Diss Cumulative % 

Austrochiltonia subtenius 0.41 3.00 2.93 3.42 
Tanytarsus fuscithorax 0.0 2.5 2.51 6.35 
Micronecta robusta 0.0 2.08 2.15 8.86 
Procladius paludicola 0.35 2.08 2.01 11.21 
Chironomus aff. alternans 0. 1.67 1.78 13.29 
Ceratopogoniinae spp. (L) 1.53 2.75 1.64 15.2 
Tanytarsus barbitarsus 1.65 0.0 1.63 17.1 
Anisops spp 0 1.5 1.49 18.84 
Ceratopogoniinae spp. (P) 0.65 1.5 1.42 20.49 
Boeckella triarticulata 0.29 1.33 1.37 22.10 
calanoid copepodites 0.18 1.42 1.34 23.66 
cyclopoid copepodites 2.47 1.67 1.32 25.2 
Meridiecyclops baylyi 1.24 0 1.31 26.73 
Diacypris sp. 1.0 0.42 1.29 28.23 
Necterosoma sp. (L) 0.65 1.25 1.29 29.74 
Allodessus bistrigatus 0 1.17 1.26 31.21 
calanoid nauplii 0.24 1.17 1.23 32.64 
Ephydridae spp (L) 1.12 0.75 1.22 34.06 
cyclopoid nauplii 1.47 1.08 1.20 35.47 
Oligochaetes 0.29 1.08 1.19 36.86 
Culicinae spp. (L) 0.06 1.17 1.19 38.25 
Dolichopodiae spp 0.65 0.83 1.16 39.60 
Chironomid spp. (P) 0.71 1.25 1.14 40.93 
Muscidae spp (P) 0.94 0.67 1.12 42.24 
Daphnia carinata 0.12 1.08 1.10 43.52 
Procladius villosimanus 0 1.17 1.06 44.76 
?Limnophyes pullulus 0 1.00 1.04 45.98 
Tabanidae spp. 0.53 0.75 0.93 47.07 
Austrolestes annulosus 0 1.00 0.92 48.14 
Orthetrum caledonicum 0 0.92 0.88 49.17 
Australocypris cf. insularis 0.88 0.00 0.86 50.18 
Hemicordulia tau 0.06 0.83 0.85 51.17 
Polypedilum nubifer 0 0.92 0.85 52.16 
Sternopriscus sp. (L) 0 0.83 0.79 53.08 
Agraptocorixa eurynome 0 0.75 0.79 54.01 
Culicinae spp. (P) 0.06 0.75 0.79 54.93 
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Figure 40.  Between-year percent similarity for the 20 wetlands sampled in August 2004 and August 
2005, using log10 abundance of total invertebrate fauna. 
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Figure 41.  MDS ordination of the 20 wetlands sampled in 2004 and 2005, using presence/absence of 
total fauna, with sites labelled by site code, and coloured by a posteriori groupings from cluster analysis.  
Stress was 0.19. 
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Figure 42.  Between-year percent similarity for the 20 wetlands sampled in August 2004 and August 
2005, using presence/absence of total invertebrate fauna. 
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Figure 43.  Species richness at the three sites in the BMRC sampled in the SAP in 
September 1999 and again in August 2004 and 2005. 
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Figure 44.  Cluster dendrogram of the three SAP sites sampled in 1999, 2004 and 2005, using total 
fauna presence/absence data, and indicating the four main groups 
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Table 30.  ANOSIM results showing pairwise comparisons of years based on presence/absence of total 
fauna from SAP wetlands sampled in 1999, 2004 and 2005.  * = significantly different, ns = not 
significantly different. 

 1 2 3 4 
1     
2 *    
3 ns ns   
4 ns ns ns  

100.9 mS/cm 

57.7 mS/cm 

7.5 mS/cm 
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Figure 45.  MDS ordination of the three wetlands sampled in 1999, 2004 and 2005, using 
presence/absence of total fauna, with sites labelled by site code, and coloured by a posteriori groupings 
from cluster analysis (top) and year (bottom).  Stress was 0.05. 
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 Table 31. Matrix of association values with each value indicating percent pairwise similarity amongst 
the three wetlands in the BMRC sampled in the SAP in September 1999 and again in August 2004, and 
2005, calculated using the Bray-Curtis association measure on total fauna presence/absence data. 

 99-W007 99 - W008 99-203 04-W007 04-W008 04-203 05-W007 05-W008 
99 - W008 46.67        

99-203 13.33 3.08       
04-W007 27.59 31.58 3.13      
04-W008 34.48 52.63 3.13 44.44     
04-203 48.28 52.63 3.13 33.33 66.67    

05-W007 0.00 0.00 0.00 20.00 0.00 20.00   
05-W008 24.00 40.00 3.33 28.57 28.57 42.86 33.33  
05-203 9.09 16.67 0.00 0.00 18.18 18.18 0.00 28.57 
��
�
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Figure 46.  Mean percent pairwise similarity of the three SAP wetlands between 1999, 2004 and 2005, 
using presence/absence total invertebrate fauna data. 
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Figure 47. Linear regressions between wetland conductivity log(x+1) and taxa richness for temporary fauna (top left), 
permanent fauna (log(x+1) (top right) and total invertebrate taxa richness (log(x+1) (centre), giving regression equations 
and r2 values. 

�
�
�
�
�
�

y = 0.3042x + 0.6701
R2 = 0.3847

0

0.5

1

1.5

2

0 0.5 1 1.5 2 2.5

Veg cover log(x+1)

Te
m

po
ra

ry
 ta

xa
 r

ic
hn

es
s 

lo
g(

x+
1)

�

y = 4.3233x - 3.5905
R2 = 0.5112

-20

0

20

40

60

80

100

0 5 10 15 20 25

Veg cover

P
er

m
an

en
t t

ax
a 

ri
ch

ne
ss

�

y = 0.3041x + 0.8966
R2 = 0.5036

0

0.5

1

1.5

2

0 0.5 1 1.5 2 2.5

Veg cover log(x+1)

To
ta

l t
ax

a 
ri

ch
ne

ss
 lo

g(
x+

1)

�
Figure 48. Linear regressions between vegetation cover and taxa richness for temporary fauna log(x+1) (top left), 
permanent fauna (top right) and total invertebrate taxa richness (log(x+1) (centre), giving regression equations and r2 
values. 
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Vertebrate Fauna 
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Plate 28.  The motorbike frog, Litoria moorei (Davis 2003). 
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Plate 29.  Blue-billed duck (‘Near Threatened’ on the 
IUCN Redlist). Photo by Stuart Harris 
(photogallery.canberrabirds.org.au/swan_ducks.htm) 
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Table 32.  Vertebrate species from BMRC wetlands sampled in August 2004 and 2005.  Values are abundances.  NB: * = observed but no counts taken, + = tadpoles seen, 
but no adult frogs heard calling. 

  1 2 4 6 7 8 9 10 11 15 16 18 19 20 52 56 61 70 71 72 203 

FROGS                     +  
Bleating frog Crinia pseudinsignifiera       *   *            

Motorbike frog Litoria moorei       *  *             
Banjo frog Limnodynastes dorsalis              *        

FISH                       
Gobiidae                       

Swan River Goby Pseudogobius olorum       1               
BIRDS                       
ANATIDAE                       
Tadorninae                       

Shelduck  Tadorna tadornoides  2           2 *   1     
Anatinae                       

Chestnut teal Anas castanea       10    3           
Pink-eared duck Malacorhynchus membranaceus              *        

Oxyurinae                       
Blue-billed duck Oxyura australis              #        

Musk duck Biziura lobata              *        
Podicipedidae                       

Little grebe Podiceps ruficollis       10       *        
Rallidae                       

Coot Fulica atra              *        
Bush-hen Gallinula olivacea       *               

Charadriidae                       
Black-fronted dotterel Charadrius melanops 4                     

Red-kneed dotterel Erythrogonys cinctus                      
Banded plover Vanellus tricolor         4             

Recurvirostridae                       
Pied stilt Himantopus himantopus  4       10  2           

                                                 
# observed in 2004 
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Wetland Conservation Significance & Priority Wetlands for Future 

Monitoring 
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Table 33.  Rank of hypersaline wetlands based on number of total invertebrate fauna, number of total 
vertebrate fauna, percent temporal similarity, and the number of conservation significant fauna.  

Wetlands are presented in ascending order based on their mean rank. 

 
Total Invertebrate  

Fauna  Rank 
Total Vertebrate  

Fauna Rank 
% Temporal Pairwise  

Similarity Rank 
Conservation  

Significant Fauna Rank Mean Rank 
W002 1 1 6 1 2.25 
W061 2 2 4 4 3 
W001 5 2 1 4 3 
W004 2 5 2 4 3.25 
W019 5 2 3 4 3.5 
W070 4 5 5 4 4.5 
W008 5 5 8 2 5 
W056 5 5 7 4 5.25 
W018 5 5 9 4 5.75 

SPS203 10 5 12 2 7.25 
W006 11 5 10 4 7.5 
W007 13 5 11 4 8.25 
W071 12 5 13 4 8.5 
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Table 34.  Rank of fresher water wetlands based on number of total invertebrate fauna, number of total 
vertebrate fauna, percent temporal similarity, and the number of conservation significant fauna.  

Wetlands are presented in ascending order based on their mean rank. 

 
Total Invertebrate  

Fauna  Rank 
Total Vertebrate  

Fauna Rank 
% Temporal Pairwise  

Similarity Rank 
Conservation Significant 

Fauna Rank Mean Rank 
W011 1 3 3 1 2 
W020 3 1 NA 3 2.33 
W010 4 5 1 2 3 
W009 5 2 4 3 3.5 
W072 2 5 7 5 4.75 
W015 6 5 2 6 4.75 
W016 8 4 5 6 5.75 
W052 7 5 6 6 6 
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Figure 49.  Priority wetlands for the hypersaline sites (above) and fresher water sites (below). 
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Regional Conservation Significance 
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Appendix 1. Physico-chemical data from each wetland. 

Appendix 1. Physico-chemical parameters measured from each of the 21 wetlands sampled in August 2005 
 DO Water temp Cond  pH Depth  Colour Tot_N  Tot_P  Turb  Chl a 
 (%) (ºc) (mS/cm)   (m) (TCU) (mg/L) (mg/L) (NTU) (mg/L) 

W001 23.6 9.12 78.7 3.96 0.15 2.5 2.4 0.005 3.6 0.045 
W002 19.6 11.95 62.9 5 0.24 2.5 4.5 0.01 2.5 0.05 
W004 33.5 14.1 74.7 8.87 0.6 8 1 0.01 3.5 0.052 
W006 32.7 15.08 144 8.41 0.24 8 1.3 0.03 2.4 0.069 
W007 24.9 12.47 164 8.16 0.16 69 2 0.09 81 0.33 
W008 22.9 13.87 77.3 8.35 0.11 28 0.51 0.02 4.5 0.073 
W009 24.2 12.35 3.31 8.95 0.42 23 2.9 0.02 0.9 0.065 
W010 25.5 11.79 4.7 10 0.27 15 0.71 0.02 0.5 0.069 
W011 22.6 11 3.78 9.97 0.24 63 0.5 0.02 0.9 0.062 
W015 25.2 11.86 10.7 7.95 0.15 680 3.5 0.04 0.7 0.061 
W016 29 11.83 18.4 8.68 0.2 250 1.4 0.13 1.5 0.061 
W018 27.8 12.96 206 7.96 0.1 16 5 0.05 19 0.22 
W019 29.4 12.91 214 7.63 0.2 10 0.97 0.04 9.4 0.21 
W020 51.3 15.07 8.81 9.24 0.36 19 2 0.04 5.4 0.27 
W052 13.4 11.14 2.85 7.54 0.47 12 9.8 0.02 3.9 0.057 
W056 38.6 15.58 75.7 8.74 0.11 13 1.3 0.02 12 0.11 
W061 27.1 10.76 56.6 9.12 0.02 29 2 0.01 16 0.071 
W070 31.6 13.39 210 7.69 0.27 37 3.9 0.04 11 0.22 
W071 34.9 15.22 181 8.05 0.13 60 1.5 0.03 23 0.022 
W072 33.4 13.53 0.6 6.74 0.7 89 0.43 0.02 1.7 0.052 

SPS203 77.3 20.86 57.7 9.05 0.1 19 0.75 0.01 0.9 0.021 
�
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Appendix 1. (cont.) 

 Salt Crust Benthic mat Veg Sediment Riparian Samphire Macrophytes Reed/rushes Benthic mat 
 (mm) (mm) (% cover) (% cover) (% cover) (% cover) (% cover) (% cover) (% cover) 

W001 0 0 0 100 0 0 0 0 0 
W002 0 0 1 80 0 0 35 0 0 
W004 0 0 5 95 0 0 5 0 0 
W006 2 2 0 100 0 0 0 0 65 
W007 0 2 0 100 0 0 0 0 50 
W008 0 2 5 95 0 0 5 0 75 
W009 0 0 2 98 1 0 0 1 0 
W010 0 0 25 75 0 0 20 5 0 
W011 0 2 87 25 2 0 80 5 15 
W015 0 0 65 30 0 10 35 20 0 
W016 0 0 65 35 0 50 15 0 0 
W018 4 0 0 100 0 0 0 0 0 
W019 1 0 0 100 0 0 0 0 0 
W020 0 0 15 85 0 0 0 15 0 
W052 0 0 50 50 0 0 0 50 0 
W056 0 0 5 95 0 0 5 0 0 
W061 0 0 60 40 1 1 90 0 0 
W070 3 0 0 99 0 1 0 0 0 
W071 0 0 0 100 0 0 0 0 0 
W072 0 0 50 50 0 0 50 0 0 

SPS203 2 0 0 100 0 0 0 0 0 
�
�
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Appendix 2. List of voucher specimens 

Appendix 2. Additional voucher specimens, indicating voucher code (continued from Storey et al. 
2004b), family name, species name and site details. 
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