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Penrhyn Estuary Ecological MonitoringPenrhyn Estuary Ecological Monitoring
Main Objective:

“to assess whether containment of groundwater along Foreshore Road is 
causing detectable impacts on key ecological receptors in Penrhyn Estuary”

How?

l monitoring of physico-chemical conditions of groundwater
» e.g. salinity, dissolved oxygen, pH

l monitoring the distribution and health of receptors
» dune vegetation
» saltmarsh
» seagrass
» mangroves
» wading shorebirds

Penrhyn Estuary
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Physico-chemical ParametersPhysico-chemical Parameters

n sand dunes (groundwater)
l 3 multi-level piezometers (@ 2, 3 and 4m)
l water levels varied with seasons (+drought) + tidal pumping

l salinity – generally freshwater, no change over time
l pH – brackish, no change over time

n saltmarsh (shallow groundwater)
l 10 shallow wells amongst saltmarsh plants along shore
l salinity and pH are typical of saltwater, except after heavy rain

n intertidal mudflats (porewater)
l 8 multi-level piezometers (@ 0.1, 0.5 and 2m)

l salinity and pH are typical of seawater (more variable at 2m)

Dune VegetationDune Vegetation
n 5 monitoring plots (20 x 20m) including control plot

n “planted shrubland” with 39 species

l 8 native trees / shrubs

l 12 native grasses / groundcover

l 19 weeds (creepers, grasses, shrubs)

n highly disturbed – weeds, pedestrians, rubbish

n satellite image analysis confirms increased groundcover between 
2005 and 2006 (73% reduction in open sand)

n dune vegetation not likely to be dependant on groundwater due to the 
depth that water table is at (2m or more)

n Banksia deaths continue despite new growth of other large species

l dead trees also in areas outside groundwater influence

l drought?  old age?  disease?  starved of nutrients? 
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SaltmarshSaltmarsh
n transects at 4 sites at Penrhyn + 2 sites at Woolooware Bay 

and Quibray Bay

n percent cover, # species and health

n health categories: ‘good’, ‘poor’, ‘dead’

n 3 main species – Sarcocornia, Suaeda, Sporobolus

n variability at different spatial scales over time – no trend

n differences between PE and other locations consistent

n no trends at PE that followed increasing groundwater 
containment

n areal extent at PE increased 10-20% since April 2006

SeagrassSeagrass
n = marine plant not dependant on freshwater

n mainly Zostera capricorni

n aerial photography and ground surveys

n 5 quadrats at Penrhyn + 2 other sites (South Towra, Quibray Bay)

n density, number of leaves, leaf lengths and widths

l density decreased as areal extent decreased

l changes in leaf numbers similar at all locations

l leaf lengths and widths variable at all locations

n spatial extent: 
l increased in area between July 2005 and April 2006 (doubled in size)
l decreased since April 2006 (now 17% of 2005)
l natural cycle? shifting sediment?
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MangrovesMangroves
n 2 species – Avicennia marina, Aegiceras corniculatum

n expanding area in Penrhyn Estuary

n monitored encroachment into seagrass and saltmarsh

n counted seedlings + aerial roots (pneumatophores) in seagrass 
quadrats

n areal extent increased by 5 to 10% each survey (33% in total)

Wading ShorebirdsWading Shorebirds

n feeding and roosting area for migratory species

n bird numbers monitored weekly in 6 sections of estuary 
between September 2005 and June 2007

n health (body condition) – Bar-tailed Godwit

n 51 bird species between Sept.2005 and Apr.2007

n species abundances variable

l increase – sandpipers, stints, terns (raised chicks)

l stable – double-banded plovers

l decrease - red knots, curlew sandpipers, godwits, golden 
plovers (declining Australia-wide)

n no trend in body condition

n no sign of ill health
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ConclusionsConclusions

n remember, we assessed whether the containment of groundwater is 
likely to be having an effect on the ecology of Penrhyn Estuary…

l no significant change in physico-chemical parameters of groundwater

l no declining trend in overall dune vegetation

» Banksia deaths continue (both inside and outside area)

l no major change in saltmarsh (slightly increased area)

l seagrass highly variable and declined recently – but not dependant on 
groundwater

l mangroves continue to expand in area

l abundance and health of wading shorebirds largely unchanged

n therefore, we found no detectable impacts on Penrhyn Estuary ecology 
that could be directly attributable to groundwater containment

n recommend no further direct monitoring of the vegetation and birds but 
continue monitoring groundwater as an early warning of possible impact


