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Stygofauna
• Groundwater animals, sampled in bores
• WA Museum collected in Pilbara in 1990s
• Incorporated in EPA assessment process
• Taxonomy and distribution poorly known 

but local endemism likely





Sites sampled
445 groundwater bores
66 wetlands



Stygofaunal facts
• Aim to sample 450 bores twice
• Processed 355 samples from 250 bores

– 105+ “species” of stygofauna recorded
– When taxonomy finished expect about 200 species
– CALM funded work has revealed

• 43 species of copepod, 47 species of ostracod
– 71 % bore samples yield, 3.8 species per sample
– 16 species in one sample 



Endemism

• Expected many species would have very 
localised distributions

• Of the major groups
– Copepods appear fairly widespread



Endemism contd
• Ostracods widespread

• Isopods widespread



Endemism contd
• Amphipods unclear
• Some widespread 

species/species clouds





Some rare and 
unusual 

species…Family??



Oddities

Hydrobiid 
snails

Thermosbaenascid













Surface water facts
• Aim to sample 90 sites twice
• Have done half the sampling and sampled 66 

sites 1 or 2 times
• Have processed 20 samples for >600 

invertebrate species
• Average 98 species

per site
• Very rich in

invertebrates











Surface water contd
• Also looking at

– Riparian plants
– Macrophytes
– Diatoms
– Planktonic algae

• Waterbirds being surveyed
– Different scale of pattern
– Little known about Pilbara waterbirds







Waterbirds in the Pilbara
Fortescue Marsh is very important at national scale
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		CALM aerial surveys of Fortescue Marsh in 1999 and 2000 (ground truthing in 2000)

		S. Halse, G. Pearson, M. Scanlon & J. Cocking

		PRELIMINARY DATA - FIGURES APPROXIMATE

		Internal CALM data

		Species		Aug-99		May-00		Aug-00						Summary

		Plumed Whistling-Duck		2443		3873		5474								Aug-99		May-00		Aug-00

		Freckled Duck		137		52								Total counts		268758		94920		252943

		Black Swan		1900		6394		4001						No of species		39		31		34

		Australian Shelduck		15

		Australian Wood Duck		7				24

		Pacific Black Duck		5797		6899		16095

		Australasian Shoveler		60		289		122

		Grey Teal		28312		6128		23878

		Pink-eared Duck		11157		4786		7882

		Hardhead		76746		12410		31982

		Unidentified duck		914		512		10098

		Australasian Grebe				5		2

		Hoary-headed Grebe		12673		347

		Unidentified grebe						731

		Darter		769		814		1474

		Little Pied Cormorant		756		2141		5991

		Pied Cormorant		120				68

		Little Black Cormorant		3680		7918		27630

		Great Cormorant		1

		Australian Pelican		1524		4552		2998

		White-faced Heron		961		730		795

		Little Egret		4		415		1830

		White-necked Heron		1491		742		874

		Great Egret				320		69

		Intermediate Egret				1		1

		Unidentified egret		1144		3614		9621

		Nankeen Night Heron				120		84

		Glossy Ibis		12		691		155						Significant breeding by pelicans, cormorants, egrets, ducks

		Australian White Ibis		177		20		426						and other species

		Straw-necked Ibis		4072		2993		11820

		Royal Spoonbill		5

		Yellow-billed Spoonbill		11				525

		Swamp Harrier		1		1		34

		Purple Swamphen						17

		Black-tailed Native-hen		31

		Eurasian Coot		81583		6700		17110

		Common Greenshank		55

		Banded Stilt						255

		Black-winged Stilt		22408		168		24837

		Black-fronted Dotterel		10		6		4

		Australian Pratincole		4

		Unidentified wader		480		1025		833

		Silver Gull		512		17

		Gull-billed Tern		65		85		697

		Caspian Tern		68				17

		Whiskered Tern		329		10114		19601

		Unidentified Tern		8325		10038		24888

		TOTAL COUNTS		268758		94920		252943

		NO OF SPECIES		39		31		34

						Needs changing for May 2000

						Needs changing for Aug 2000
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		CALM aerial surveys of Fortescue Marsh in 1999, 2000 and 2003 (ground truthing in 2000)

		S. Halse, G. Pearson, M. Scanlon & J. Cocking

		PRELIMINARY DATA - FIGURES APPROXIMATE

		Internal CALM data

		Species		Aug-99		May-00		Aug-00		Sep-03				Summary

		Plumed Whistling-Duck		2443		3873		5474		17500						Aug-99		May-00		Aug-00		Sep-03

		Freckled Duck		137		52				2				Total counts		268758		97101		260293		275638

		Black Swan		1900		6394		4001		17535				No of species		37		30		34		37

		Australian Shelduck		15										Error bars

		Australian Wood Duck		7				24		70

		Pacific Black Duck		5797		6899		16095		63560

		Australasian Shoveler		60		289		122		70

		Grey Teal		28312		6128		23878		16570

		Pink-eared Duck		11157		4786		7882		1770

		Hardhead		76746		12410		31982		58395

		Unidentified duck		914		512		10098

		Australasian Grebe				5		2

		Green Pygmy-Goose								2

		Hoary-headed Grebe		12673		347				8950

		Unidentified grebe						731

		Darter		769		814		1474		1002

		Little Pied Cormorant		756		2141		5991		4399

		Pied Cormorant		120				68

		Little Black Cormorant		3680		7918		27630		6891

		Great Cormorant		1

		Australian Pelican		1524		4552		2998		1266

		White-faced Heron		961		730		795		1020

		Little Egret		4		415		1830

		White-necked Heron		1491		742		874		2148

		Great Crested Grebe								245

		Great Egret				320		69

		Intermediate Egret				1		1

		Unidentified egret		1144		3614		9621		4167				Significant breeding by pelicans, cormorants, egrets, ducks

		Nankeen Night Heron				120		84						and other species

		Glossy Ibis		12		691		155		1925

		Australian White Ibis		177		20		426		35

		Straw-necked Ibis		4072		2993		11820		16947

		Royal Spoonbill		5						12

		Yellow-billed Spoonbill		11				525		6

		Swamp Harrier		1		1		34		35

		Purple Swamphen						17

		Black-tailed Native-hen		31

		Eurasian Coot		81583		6700		17110		33320

		Common Greenshank		55						105

		Banded Stilt						255

		Black-winged Stilt		22408		168		24837		10470

		Black-fronted Dotterel		10		6		4		2

		Australian Pratincole		4						2

		Unidentified wader		480		1025		833		1592

		Silver Gull		512		17				35

		Gull-billed Tern		65		85		697		175

		Caspian Tern		68				17		140

		Whiskered Tern		329		10114		19601		5275

		Unidentified Tern		8325		10038		24888

		Black-necked Stork								1

		Brolga								140

		TOTAL COUNTS		268758		94920		252943		275638

		NO OF SPECIES		39		31		34		37

						Needs changing for May 2000

						Needs changing for Aug 2000
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		ID		SPECIES		Total Of NUMBER		TF202		TF203		TF204		TF205		TF206		TF207		TF208		TF209		TF210		TF211		TF212		TF214		TF215		TF216		TF217		TF218		TF219		TF220		TF221		TF222		TF223		TF224		TF225		TF226		TF227		TF228		T tot		T tot x 17		FMW2		FMW3		GnaG		TOTAL

		2		Plumed Whistling-Duck		322												7																				50																				265		322		5635								5635

		8		Black Swan		241						2		7		15		41		13		7		2				6		4		33		28				4		2		2		4				1		18		12		24				10		235		4112.5						6		4118.5

		12		Australian Wood Duck		24																																																						0		0						24		24

		14		Pacific Black Duck		1183		94		78		6		102		1		16						1		24		2				5		81		16		10		13				1		3		4		82		54		9		155		175		932		16310		61				190		16561

		15		Australasian Shoveler		10		5												2																																								7		122.5						3		125.5

		16		Grey Teal		2070		802		70				2				51				6				61										6		20		22				3		20		17		17		30		9		7		220		1363		23852.5		324				383		24559.5

		20		Pink-eared Duck		634		10						2				2																		2								27								10						400		453		7927.5		160				21		8108.5

		21		Hardhead		2030		38		178		154		344		19		141		24		14		67		99		14		5				150		113		20		23		175		93		7		12		37				80				65		1872		32760		92				66		32918

		22		Unidentified duck		594																																														594								594		10395								10395

		23		Australasian Grebe		2																																																						0		0						2		2

		26		Unidentified grebe		43														4		1		4		27		3																										4						43		752.5								752.5

		27		Darter		290				1				6				2		1		6		2		13				7		6								2						3		3		5		4		7		6				74		1295		195				21		1511

		28		Little Pied Cormorant		471		1		4		10		3		9		25		3		2		7		17		3		7		6		2		2		22		3		16		4		17		15		17		1		9		51		89		345		6037.5		21				105		6163.5

		29		Pied Cormorant		4																																		2		1						1												4		70								70

		30		Little Black Cormorant		1822		4				3		6		36		109		13		55		19		141		9		12		27		12		11		54		66		54		16		180		40		478		37		55		171		5		1613		28227.5		72				137		28436.5

		33		Australian Pelican		246				3						6		106		11		8		1		1						1		6		9												3		3				3		11				172		3010						74		3084

		34		White-faced Heron		331		2		12		2		1				6																												4												2		29		507.5		4				298		809.5

		35		Little Egret		10																5		4																																				9		157.5						1		158.5

		37		White-necked Heron		106				17		1		10		3		1																8		3				1								1						2				1		48		840		3				55		898

		40		Great Egret		5																						2										1				1																		4		70						1		71

		41		Intermediate Egret		1																																																						0		0						1		1

		43		Unidentified egret		773		2		3		17		5		10		36		3		5		3		4		12		6		1		5		3		5				17		5		3				54		2				5		347		553		9677.5		12				208		9897.5

		45		Nankeen Night Heron		20																																										3						1						4		70						16		86

		49		Glossy Ibis		11																																																9						9		157.5						2		159.5

		50		Australian White Ibis		26																																										1										24		25		437.5						1		438.5

		51		Straw-necked Ibis		1004		9		107		45		21		96		49		1				45				8		4		3		37		5		27		21		12		148				1		16		6		9		3		3		676		11830		23				305		12158

		53		Yellow-billed Spoonbill		45																																																				30		30		525						15		540

		57		Swamp Harrier		2																																												1		1								2		35								35

		68		Purple Swamphen		1																																						1																1		17.5								17.5

		71		Eurasian Coot		1142				12		53		73		70		65		14		9		36		23		9		8		8		47		16		14		24		18		56		89		102		145		52		48		2		5		998		17465						144		17609

		95		Baird's Sandpiper		15																																														15								15		262.5								262.5

		108		Black-winged Stilt		1461		238				79		85		40		15		61		149		164		20		20						53				235		5						250		47												1461		25567.5								25567.5

		120		Black-fronted Dotterel		4																																																						0		0						4		4

		127		Unidentified wader		49																						3										16		30																				49		857.5								857.5

		130		Gull-billed Tern		41						3		3		13		3		1		1		2		4		5		5																								1						41		717.5								717.5

		131		Caspian Tern		1																																1																						1		17.5								17.5

		136		Little Tern		108																				30						1		1				4		1		4						2		1		4						50		98		1715						10		1725

		138		Whiskered Tern		1153				7		84		71		171		106		143		47						78		23		11		3				1		3		2		293				23				64		23						1153		20177.5								20177.5

		140		Unidentified Tern		1464				15		133		40		151		69		309		7		427		142		22		15				81		6		16		4				1		9		13						3				1		1464		25620								25620

		145		No Species		0																																																								0				0				0

								1205		507		592		781		640		850		603		322		784		606		196		96		102		514		192		500		222		302		652		585		289		874		886		296		411		1692		14699		257232.5		967		0		2093		260292.5

						40																																														No of birds =				260293

																																																				No of species =				34













The future

• Began in 2002/03 (stygo) or 2003/04 (surface)
• Will finish fieldwork June 2006
• Analysis and write planned for completion 

June 2007 with publication about June 2008
• Looking to ways to make data as accessible as 

possible (wheatbelt data on CD/website)
• Informally make data available on request





Pilbara stygofauna

Early results from the PBS



The players
• Mike Scanlon, Jim Cocking and Jane 

McRae from DCLM
• Substantial assistance from 

– mining companies, especially BHPB, HI, 
Robe

– Dept of Environment, Water Corp, Main 
Roads

– Biota



Stygofauna milestones
• Started July 2002
• Funded copepod taxonomy at WAM

– 38 species recognized to date
• PhD student on ostracods September 2002
• Workshop/fieldtrip with collaborators 

October 2002
• Amphipod workshop June 2003

– John Bradbury
• Rotifer workshop November 2003
• Stefan Eberhard begins January 2004



Stygofauna milestones
• Sampled 250 bores for ca 300 samples
• First 60 + bores yielded 104 species



Bores sampled





Pilbara fauna

• Crustacea
– Copepoda  21  (38)
– Amphipoda  11
– Ostracoda  10 +
– Isopoda  7
– Speleogriphacea  1
– Thermosbaenacea  1
– Syncarida  5



Pilbara fauna
• Acarina  25 
• Nematoda  11
• Oligochaeta  6
• Mollusca  2
• Rotifera  2
• Polychaeta  1
• Turbellaria  1



What have we learned?
• Short range endemics

– Chydaekata widespread
– many Barrow Is. species in Pilbara

• New family of calanoid
• Halosbaena tulki
• Haptolana pholeta
• Diacyclops humphreysi subspp appear clinal



What have we learned?
• Many habitats in Pilbara support 

stygofauna
– up to 16 species in a bore
– ca 80 % of ‘coastal’ bores yield stygofauna
– ≤ 50 % of inland bores yield

• Bores appear to yield better in late dry



What have we learned?  (56 samples)

Species richness versus depth
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Query10_Crosstab

		SiteCode		Date		Sample		Total Of LogAbund		-9999		2		3		4		5		6		7		8		9		10		13		15		16		18		20		25		45		48		49

		99RS02		22/11/2002		_		2				2

		99RS03		22/11/2002		_		1								1

		BH17D		05/10/2002		_		5						5

		BH17S		05/10/2002		_		1						1

		CLM04		06/10/2002		_		1																										1

		CR11/97		05/04/2003		-		3																				3

		CR4		05/04/2003		-		1																				1

		CR8/97		05/04/2003		-		3																				3

		G70730101		14/11/2002		Post Perge		1																				1

		G70730101		14/11/2002		Pre Purge		1																				1

		G70730101		14/11/2002		Purged		10																				10

		G70730102		14/11/2002		Post purge		8																		8

		G70730102		14/11/2002		Pre purge		15																		15

		G70730102		14/11/2002		Purged		16																		16

		G70730103		14/11/2002		Pre Purge		3																3

		G70830035		13/11/2002		Post purge		1																																						1

		G70830035		13/11/2002		Pre purge		4																																						4

		G70830104		14/11/2022		Pre purge		4																4

		G70830104		14/11/2022		Purged		3																3

		G70830105		13/11/2002		Post purge		2																		2

		G70830105		13/11/2002		Pre purge		1																		1

		GNHSLK1448		18/11/2002		_		5										5

		GNHSLK1508		18/11/2002		_		1																												1

		GNHSLK1648A		16/11/2002		_		3												3

		GNHSLK1664		17/11/2002		_		6										6

		GNHSLK1696		17/11/2002		_		2						2

		HD1/81		15/11/2002		-		1																		1

		HD2/81		15/11/2002		_		3												3

		MBSLK388A		17/11/2002		_		2						2

		MBSLK400A		17/11/2002		_		8										8

		MCYM105		25/11/2002		_		1																												1

		MCYM110		25/11/2002		_		2																																		2

		MCYM112		25/11/2002		_		1																																1

		NWCHSLK1033		13/11/2002		_		4												4

		NWCHSLK1180		15/11/2002		-		2										2

		NWCHSLK1196		16/11/2002		-		4												4

		NWSLK248		20/11/2002		_		3																														3

		NWSLK304		21/11/2002		_		2																								2

		NWSLK408		18/11/2002		_		2																																				2

		PANNASLK4		05/04/2003		-		6										6

		PFO10-4		23/11/2002		-		1												1

		PFO11-3		23/11/2002		-		1																1

		PFO12-2		23/11/2002		-		1																												1

		PFO1-4		23/11/2002		-		2						2

		PFO9-4		23/11/2002		-		7												7

		PLUVIO P.4.		19/11/2002		-		2										2

		PLUVIO P.6A.		12/04/2003		-		3																		3

		PSPRSLK36		21/11/2002		-		3																						3

		PTO3-B		22/11/2002		-		3												3

		PTP8		22/11/2002		-		4																		4

		W13		04/10/2002		_		5																								5

		W260		04/10/2002		_		2		2

		W270		04/10/2002		_		1																		1

		W28		04/10/2002		_		6										6

		WB04		05/10/2002		_		2														2

										2		2		2.4		1		5		3.5714285714		2		2.75		5.6666666667		3.1666666667		3		3.5		1		1		3		1		2		2		2.5
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What have we learned?
• Purging

– airlift pumps yield well
– minimal damage to small species, some 

damage to amphipods and isopods
– perhaps better water chemistry


	Pilbara Biological Survey�Update on aquatic and stygofauna components
	Stygofauna
	Slide Number 3
	Sites sampled
	Stygofaunal facts 
	Endemism
	Endemism contd
	Endemism contd
	Slide Number 9
	Some rare and unusual species…Family??
	Oddities
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Surface water facts
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Surface water contd
	Slide Number 23
	Slide Number 24
	Waterbirds in the Pilbara
	Slide Number 26
	Slide Number 27
	Slide Number 28
	The future
	Slide Number 30
	PBS stygofauna update.pdf
	Pilbara stygofauna��Early results from the PBS
	The players
	Stygofauna milestones
	Stygofauna milestones
	Bores sampled
	Pilbara fauna
	Pilbara fauna
	What have we learned?
	What have we learned?
	What have we learned?  (56 samples)
	What have we learned?

	stygo_surface_PBS.pdf
	Slide Number 1




