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Marine	Monitoring	

•  Legislated	role	to	manage	it’s	estate	
•  Establish	long-term	MER	on	ecological	assets	

•  Conduct	LTM	on	key	
assets	&	pressures	
to	support	
management	

•  Condi>on-Pressure-
Response	model	



Monitoring	in	SBMP	

o Mangroves	
•  Spa>al	extent	
•  Projected	foliage	cover	

o Corals	
•  In	situ	transects	(%	cover)	
•  Recruitment	(>les)	

o Fish	
•  DOVs	&	BRUVs	in	a	range	of	
habitats	(abundance)	

o Water	quality		
•  Nutrients	at	Monkey	Mia		
•  Modelled	in	situ	seawater	temp	(mIST)	

o Seagrass	
•  In	situ	transects	(shoot	density)	
•  Drop-camera	(%	cover)	
•  Remote	sensing	imagery	(extent)	



Water	Quality	
	
•  Pressure	=	Terrestrial	run-off	
•  Monkey	Mia	
	

•  Indicator	=	Nutrients	
•  Nitrogen,	Phosphates	

•  Indicator	=	Pathogens	
•  Enterococci	spp.	

•  Trend	=	Stable	
	



Seawater	Temperature	

•  Pressure	=	Climate	Change	
•  Indicator	=	modelled	in	situ	
seawater	temperature	

•  In	situ	loggers	+	SST	=	mIST	
model	

•  Trend	=	Increasing	

•  Increase	of	0.51	–	1.21oC	over	
32	years	



Seagrass	

•  Pressure	=				Seawater	Temperature	
•  Indicator	=	Shoot	density,	canopy	height,	morphology	
metrics,	community	composi>on,	%	cover,	spa>al	
extent*	

•  Trend	=	Declining*	•  Shoot	density	=	stable	for	Posidonia	
•  Canopy	height	=	decreasing	for	Posidonia	
•  Morphology	metrics	=	insufficient	data	for	Amphibolis	
•  Community	composi>on	=	decrease	in	Amphibolis	
•  %	cover	=	decrease	in	Amphibolis	



Seagrass	



Mangroves	

•  Indicator	=	Spa>al	extent*		

•  Indicator	=	Canopy	density	

•  Trend	=	Declining*	



Mangroves	

The Dept. of Parks and Wildlife does not guarantee that this map is without flaw of any kind and
disclaims all liability for any errors, loss or other consequence which may arise from relying on any information depicted.

Produced by Department of 
Biodiversity Conservation 

and Attractions

113°41'

113°41'

-2
4

°5
6

'

-2
4

°5
6

'

Graticule shown at 2 minutes intervals
Grid shown at 2000 metre intervals

Produced at 6:51pm, on Jan 11, 2017

Roads and tracks on land managed by DBCA may contain
unmarked hazards and their surface condition is variable.

Exercise caution and drive to conditions on all roads.

Legend

Extent Change (2010 and 2015)
Cloud_No_data
Gain
Loss
Stable
Ground Truth Sites

Projection: Universal Transverse Mercator
MGA Zone 49. Datum: GDA94

º
1:6,000

0 75 150 225 30037.5

Metres

(A4)

Site 130

Site 14

Site 15

Site 142



Mangroves	
•  Pressure	=	Rising	Sea	level		
•  Trend	=	Increasing	
	
•  Pressure	=	Terrestrial	runoff	
•  Indicator	=	River	discharge	
•  Trend	=	Stable	
•  Indicator	=	Rainfall	
•  Trend	=	Stable	
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Coral	

•  Indicators	=	Coral	cover,	
community	composi>on,	
recruitment	

•  Trend	=	Uncertain	
	

	
•  Pressure	=				Seawater	temperature	
•  Indicator:	mIST	
•  Trend	=	Increasing	 Bernier	&	Dorre	

All	sites	SBMR	



Coral	

Temporal	differences:		
Cover	at	Bernier	and	Dorre	islands	declined	by	~90%	since	2010	(Ningaloo	
Niña),	especially	Acroporidae	

Before	(2011)	Aeer	(2011)	



Coral	
•  Overall:	coral	cover	in	the	marine	reserves	remained	
stable	across	the	survey	period	(1996-2015)	at	
15-25%	

•  Confidence	for	the	
whole	area	is	low	
(temporal	gap	between	
surveys	in	1996	&	
2010/2011)	but	will	
increase	over	>me	



Fish	
•  Indicators	=	
Abundance,	Species	
richness,	Community	
composi>on	
	

•  Pressures	=		
Charter/	commercial/	
rec	fishing	&	Habitat	
loss	
	

•  Trend	=	Uncertain	
	



Fish	

•  Decline	in	corallivores	at	Bernier/	
Dorre	Is.	likely	associated	with	
declining	coral	condi>on	

•  Commercial	&	charter	fishing	declined	(2008-2015)	&	recrea>onal	
fishing	remained	stable	(2011-2014)	

•  Confidence	in	finfish	community	condi>on		will	improve	as	the	
program	starts	to	include	non-coral	habitats	&	spa>al/	temporal	
resolu>on	improves	



Summary	

•  Temperature	=	key	pressure,	mangroves	&	seagrass	extent/	
condi>on	declining,	unclear	coral	cover	&	finfish	community	trends	

		
•  Massive	area	(748,725ha)	makes	it	difficult	to	have	a	high	

resolu>on	program	(coverage	of	sites	+	regular	sampling	intervals)	
	

•  Reliance	on	remote	sensing	becoming	a	valuable	supplementary	
tool	

•  More	details	in:	“Ecological		monitoring		in	Shark	Bay	marine	
reserves	report”	(due	this	year)	



Going	Forward	
•  Priori>es:	sediment	quality,	water	quality,	filter	feeders,	mangrove	&	

seagrasses,	microbial	communi>es	
•  What	are	the	ecological	consequences	of	mangrove,	seagrass	&	coral	loss	

(turtles,	dugongs,	fish,	invertebrates)?	

•  How	does	a	change	in	composi>on	&	extent	of	mangroves	
&	seagrass	influence	their	ecological	func>on?	

•  Iden>fy	&	assess	areas	with	high	resistance	&/or	recovery	
poten>al	

•  Assess	the	level	of	connec>vity	of	Shark	Bay	with	other	
regions	

•  Suscep>bility	for	mangrove	loss	in	a	changing	
global	climate:	high	resolu>on	topography;	
sediment	porewater	salinity;	sediment	
accommoda>on;	sea	level	rise;	migra>on	

•  Repeated	>me-series	high	resolu7on	benthic	
mapping	




