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Reef Rescue MMP Intertidal Seagrass: FINAL REPORT (1st September 2008 & 31st May 2009)

Executive summary

o
o

This report presents the findim@f results from th008/2009 monitoring period.

Seagrasabundance was significantly lowgr20% difference) in the0082009
monitoring perioccompared t@®0072008 at two thirds of the locatioegaminedacross
the Great Barrier ReeThese locationwgere south of the Wet Tropiddalf of these
locations show an overall declineabundancsince 2005.

Seagrass at tHecation in the Cape York region which was reported to be declining in
2007/2008 has recovered. This was expected as the locatioaldtacty large seed
banks and low epiphytes / macatgae.

Seagrass seed banks (reserves) south of the Whitsundays are loweristent,
suggesting reduced ability (low resilience) to recover from loss.

Intertidal seagrass meadow distribusaeclinedin late Monsoon 2009, however remain
higher than the losses experienced in 2@ne localisetbsses haveccurred,
particularly in the estuarine habitats in the Burnett Mary regiosses also occurred at
coastal habitats in the Burdekin addckay Wltsundayregions;however these were
restrictedto a few sites and appgarimarily the result ohatural physical disturbance
(sediment movement).

Seagrasspiphyte cover was lower in the late Monsoon@268mpared to the late Dry
2008. Trends in epiphyteover were similar to trends in seagrass abundattteugh
amplitudes differed between habitdEpiphyte abundances over the 2008/2009
monitoringperiod were within the levels previously experienced at all habitats.

Macro-algae abundance was generédhy across the locations monitored, but variable in
coastal/reef meadows and increased slightly in estuary meadowsred to previous
monitoring periods

Seagrass leafssue nutrients varied between locations, species, habitats and years.
Examination 6the overall trends suggest decreasing C:N ratios within all habitats
(estuarine, coastal and resiiice 2005possiblyindicating reduced light availability.

GBR wide tissue nutrient levels indicate that all habitats were generally nutrient rich (low
C:P ratio), with estuarine and reef habitats becoming richer. Coastal habitats, although
nutrient richweremostly unchanged.

Seagrass leaf tissheP levels of 2530 indicate seagrass to be nutrient replete, and
potentially eutrophicat 50% of the seagra$ocations examined.issueN:P ratios have
consistently increased within coastal habitats since 2005, indicating nitrogen enrichment.
Such a trend is consistent with historical patterns of increasing nitrogen observed in the
Wet and Dry TropicsSGBR widelevels wthin reef and estuary habitats remained mostly
unchanged from 2005 to 2008wever significant increases have occurradidishelf

reef habitats in Wet and Diyropics over the last 15 years

Seagrass condition indicated degraded water qulibyee coastal locations in theéet
and Dry TropicsSeagrass tissue elemental ratios at Yule Point, Lugger Bay and
Townsville indicated plants weggowing in generally low light environments, with a
relatively large P pool and axcessiveN pool.

TheC:N ratio (an indicator of light availability) explained 58% of the variability between
sites in terms of % seagrass cover, suggesting light is a major factor influencing between
site variability.

continued page 4



Reef Rescue MMP Intertidal Seagrass: FINAL REPORT (1st September 2008 & 31st May 2009)

Summary of condition and overall trend at lk@aeagrass onitoring location,values areOct08i Apr09 (refer toTable16) with the long term
average in parentheses. Red = poor, Green= good, Yellow = fair, white = ambiguous or insufficient data, amber = sitesrofntbnc
respect to water qualityrlantelementalC:N is a surrogate for light where moderate = adequate light availability on average required for
growth (C:N>20:1), low = less available light on average than required for growth (C:N<20:1); C:P is a surrfuyatatrient status of the
habitat where, rich = relatively large P pool (C:P <500:1), poor = relatively small P pool (C:P >500:1); N:P is the ovetalmt

availability to the plant, where N limited = N:P25, replete N:P =25 to30; P limited = N:P >30.

NRM Catchment Location Seagrass Cover ngg:jzss Meadow Epiphytes MacreAlgae  C:Niant  C:Riant  N:Piant  N:Rediment
(Board) (habitat) (%) (no. 1) (area) (%) (%) status status status trend(status)

oo Y . I = © e T
Russell /  (coast) (HU) (HU) limited (N<P)
Mulgrave  Green Is 28i 36(41) stable - 3-4(4)  moderate poor N Ny Py

Wet Tropics _ Johnstone (reef) stable stable an) HY limited (N<P)

(Terrain) Lugger Bay 8i £_1(4) O-(_) 4) variable 2 _(3) 0 (<1) low rich P Ny PZ
Tullyi (coast) variable variable variable stable (HU) (HU) limited (N<P)

Murray Dunk Is
(reef)
t
(Burdekin Dry  Burdekin (coast)

0-0(1) stable 717 (6) moderate  rich N Ny Py
variable stable (HU) (HU) limited (N<P)

2348 1715 (2113 2-1(4) low rich P NZPy
stable variable (HV) (HV) limited (N<P)

: Magnetic Is 32i 21(36) 34-34 (41) 13-4 (7) low rich NZPZ
Tropics) (reef) variable variable stable - stable (HU) (HU) replete (N<P)
Pioneer Bay 271 24(20) 59-136 (247) 4-20 (14) 1(11) low rich N NZPY
Mackay p . (coast) variable variable stable stable (HU) (HU) limited (N<P)
- roserpine . " - : P
Whitsunday Hamilton Is variable 3-6(3 low rich replete NZPY
(Mackg (reef) stable (HU) (HU) p (N<P)

Whitsunday) . Sarina Inlet 2i 5(19 68- 2 (14) <1(2) low rich NZPY
Pioneer (estuary) variable variable variable variable @9 @9 replete (N<P)

Shoalwater 261 22(23) . 21-8 (13) - Ny PZ
Fitzroy Fitzroy (coast) variable nil stable stable moderate poor  replete (N<P)
(Fltzro_y Basm (reef) nil variable variable ) ) replete (N<P)

A t
ssociation) Gladone 35i 13 (18)

i . . 45-6 (27) low rich NZPZ

Boyne (estuary) variable nil VENEDE variable - @9 @9 replete (N<P)
Rodds Bay 0(2) - 21-1 (8) 2-1(2) moderate  rich N NZPZ
Reaional G Urangan 31 1(16) . 7-1(20) <1(1) low rich Ny PV
egional Group) - Mary (estuary) variable nil variable stable @9 @9 replete (N<P)




Reef Rescue MMP Intertidal Seagrass: FINAL REPORT (1st September 2008 & 31st May 2009)

Summary of condition and overall trend at each seagrass magttwcationin theOct077 AprO8 monitoring period From McKenzie, L.J.,
Mellors, J.E. and Waycott, M. (2008). Great Barrier Reef Water Quality Protection Plan (Reef Reslauigle Monitoring Program,
Intertidal Seagrass for the Sampling Period 1st Saper 2007 31st May 2008. 127pp.

NRM Catchment Location Seagrass Covet Sg:gzjasss Reperggrtictlve Meadow Epiphytes MacreAlgae  C:Niant  C:Riant  N:Biant  N:Redimen
(Board) (habitaj (%) no no. coré (area) (%) (%) status status status trend(status)

Archer Pt P Ny P
Cape York Endeavour 0 moderate  pOOT  iied  (NSP)

Barron Yde Pt <1(2) ; N |
Runsel1 (oo __--- 8 ow e repee

Mulgrave  Green Is 5-5 (4) NZPZ
Wet Tropics Johnstone  (reef) stable (low) stable stable modera&  poor  replete (N<P)

Tullyi (coast) variable variable low rich replete (N=P)

Murray — Dunk Is 12 15 (12) 4- 42 (9) 7- 10 (I)) 6- 8(7) moderate poor  replete VA

(reef) (N<P)
. Townsville : P Ny PZ
I h -
e e __---- o5 iea ()
; Magnetic Is 51-54 (42) 21-6 (8) N NZPZ
T
ropics) (reef) _— stable stable stable stable moderate  poor limited (N<P)
Pioneer Bay 10-2 (13) low i _ P Ny PZ
Mackay Proserpine (coast) stable limited (N<P)
Whitsunday P Hamilton Is* 101 3 (9) 31- 25 (23) 1-3(2) low oor P NA
(Mackay (reef) NA NA P limited  (N<P)
Whitsunday) . Sarina Inlet 0 (66) . . 31- 2 (16) 2-<1(1) . Ny PZ
Pioneer (estuary) variable increase variable variable variable low rich replete (N<P)
(Scr;ggl)water nil NA stable -- moderate  poor Iim'\ilte d '(\INEP? z
Fitzroy Fitzroy
(Fitzroy Basin Great Keppel 6i 2 (3) nil 32- 53 (34) 14;\;(8) low rich i 5 d I\I\II?P
Association) (reef) LTl ( . ) .
Boyne Gladstone nil 33- 30 (27)  9-28(22) low rich N Ny PZ
(estuary) variable stable limted (N<P)
Rodds Bay 41i 7 (24) 0-8 (4) 9-1(5) 1-3(2) N NA
Burnett Mary ~ Burnett (estuary) NA NA decreasing NA NA NA moderate  poor limited (N<P)

(Burnett Mary . .
oo ey gy (e v [ RS e v imes O




Reef Rescue MMP Intertidal Seagrass: FINAL REPORT (1st September 2008 & 31st May 2009)

o Rhizosphere sediment N:P ratios in late Dry 2008 within coastal and estuary habitats were
low relative to previous years. N:P ratios within these habitats have mostly declined since
2005, indicating these meadows have become richer in P relative to N. In reef
environments the N:P ratio has increased since 2006, and in 2008 had a higher ratio than
coastal and estuary habitats.

o No herbicides wertound above detectable limits in the sednts of seagrass monitoring
sites during the late Monsoon ZD0

o Within canopy temperatures over the past 12 months were warmer at northern locations
and cooler at southern locations compared to the previous monitoring gdéreodnly
location to experiezte maximum temperatures above @@luring the past 12 months was
Picnic Bay (Magnetic Island).



Reef Rescue MMP Intertidal Seagrass: FINAL REPORT (1st September 2008 & 31st May 2009)

1. Introduction

A key component of Reef Rescue is the implementation of ateyngwater quality and
ecosystem monitoring program in the Great Barrier ReeblagThe Great Barrier Reef
Marine Park Authority (GBRMPA) has responsibility for implementation of this program.
FisherieQueenslandFQ) and James Cook University (JCU) were contracted to provide the
intertidal seagrass monitoring component. The ke aifrihis component of the programme
were to:

a. Detect longterm trends in seagrass abundance, community structure, distribution,
reproductive healtrand nutrient status from representative intertidal seagrass
meadows in relation to large river inputs (po®d by other programmes) into the
GBRWHA.

b. Detect longterm trends in levels of ecologically significant nutrient pollutants from
representative intertidal seagrass meadows in relation to large river inputs into the
GBRWHA.

c. To work closely with and involveommunity partners (Seagradgtch) to ensure
broad acceptance and ownership of Reef Rescue by the Queensland and Australian
community.

Background

Seagrasareconsidered coastal canaries or coastal sentinels that can be monitored to detect
human influenes to coastal ecosysten@r{h et al, 203). Since 1990, seagrasses globally

have been declining at a rate of 7% per year (Wagtatt, 2009). Multiple stressors are the
cause of this decline, the most significant being degraded water givhliti. of the

connectivity in reef ecosystems depends on intact and healthyabhabitats, such as

seagrass meadows. These-neef habitats are particularly important to the maintenance and
regeneration of populations. @tefore monitoring changes in seagrasseeadows can

provide an indication of coastal ecosystem health and be used to improve our capacity to
predict expected changes to reefs, mangroves and associated resources upon which coastal
communities depend (Heek al, 2008).

There is in excess of @O0 knf of coastal seagrass meadows in eastern Queensland waters
shallower tharl5 metres, relatively close to the coast, and in locations that can potentially be
influenced by adjacent land use practi@@sleset al2007) It is likely that approximately
40,000k of the seafloor in the GBRWHA deeper than 15 metres has some se@agrass (

et al2003a;Coleset al200 In Presk This represents about 36% of the total recorded area of
seagrass in Australidonitoring of the major marine ecosystem typeasstrat risk from land
based sources of pollutants is being conducted to ensure that any change in their status is
identified. Seagrass monitoring sites have been located as close as practically possible
(dependent on historical monitoring and locationx$tng meadows) to river mouth and
inshore marine water quality monitoring programs to enable correlation and concurrently
collected water quality information.

One of the paramount requirements of the Reef Rescue Marine Monitoring Program, apart
from beirg scientifically robust, is that its findings must have broad acceptance and
ownership by the North Queensland and Australian community. It was identified very early in
development of Reef Rescue (previously know as the Reef Plan), that the existingsSeagra
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Watch program was an excellent opportunity on which the inshore seagrass monitoring
component could be based. It was designed such that the ongoing monitoring activities were
enhanced througlvalue adding by collecting other information by scientistthe field,and
wherestakeholdedommunity groups can not monite® staff and fee for service trained
personnel collect the data.

FQ has developed longerm collaboration/partnerships with individuals, community groups

and government organizations paigiating in the Seagras¥atch program to help monitor

and collect samples forlofger m condi ti on and trend assessm
resourcesScientifically trained prticipantscollect quantitative data on seagrasses and their
associated fana by means of simple yet scientifically rigorous monitoring techniques. For

detailed reports on each location/region, visit the J@mg monitoring section of thafficial
Seagras$Vatchwebsite atvww.seagraswatch.org

In late 2004 all Seagra@at ch dat a was s u@BenionSttistictlg Gl enn LC
Al MS) f or 1 ndependeandlysed thevavaslable SeBges8atcih dataset2 0 0 5 )

to estimate expected performance of the monitoring program.dieled data from 2000

2004 at 63 sites in 29 locatiofiem 6 regions (Cooktown, Cairns, Townsville, Whitsundays,

Hervey Bay, Great Sandy Strait). Results concludedhiega®eagrasg/atch monitoring wa

providing valuable information abolang-termtrends and spatial differences, with changes

in seagrass cover occurring at various spatial and temporal scales. The report recommended

that the value of the monitoring would be greatly enhanced by adding more widely spread

locationsto theregions

There are 8 species of seagrass in the GBRWHA. A high diversity of seagrass habitats is
provided by extensive bays, estuaries, rivers and the 260érigthof the Great Barrier Reef
with its reef platforms and inshore lagoon. They can be found on sand or muddgs)&ac

reef platforms and in reef lagoons, and on sandy and muddy bottoms down to 60 metres or
more below MSLSeagrasses in the GBRWHA candeparatedhto four major habitat

types: estuary/inlet, coastal, reef and deepwater (Carrghat2002) (Fgure 1) All but the
outer reef habitats are significantly influenced by seasonal and episodic pulses of sediment
laden, nutrient rich river flows, resulting from high volume summer rainfall. Cyclones, severe
storms, wind and waves as well as macro gra#ists dugongs and turtles) influence all
habitats in this region to varying degrees. The result is a series of dynamic, spatially and
temporally variable seagrass meadows.

— R ‘ =
[ 1 =
=l

river estuaries/inlets coastal | deepwater | reef

Figurel. General conceptual model of seagrass habitanorth east Australia (from
Carruthers et al. 2002)
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2. Methodolgy

[Note: detailed documentation of methods was provideRRRCGBRMPA in a separate
report inMay 200: Water Quality and Ecosystem Monitoring Progranieef Water
Quality Protection Pla: Methods and Quality Assurance/Quality Control Procediires

Thirty stes were monitored as scheduled (Table 1). This includednshere (intertidal

coastal and estuarin)cations and six offshore intertidal reef locations. A description of all

the dchta collected during the sampling period under the monitoring contract has been collated
by NRM region site, parameter, and the number of samples collected per sampling period is
listed in Table 2. The presence of the targeted seagrass species at ngositesiis listed in

Table 3.

Inter -tidal seagrass monitoring

Survey methodology followed Seagra&stch standard methodology (McKeneieal,

2007; see also www.seagrasswatch.org). At each location, sampling id¢lwdsites nested
in alocation and thee 50m transés nested in each site. A sitesw@efined as a 50m x 50m
area within a relatively homogenous section of a representative seagrass community/meadow
(McKenzieet al2000).Monitoring at the sites identified for the Reef Rescue MMP-lengn
intertidal monitoring in lat®ry and lateMonsoon of each year waonductedy a qualified
and trained scientist. Monitoringeducted outside these monthsswhsome locations
conducted by trainédertifiedlocal stakeholders/communitplunteers. Site wae monitored
for seagrass cover and species cositfom. Additional information wacollected on canopy
height, algae cover and epiphyte cover and macrofaunal abundanceegsnasst of
reproductive health vgaalso conducted via seedbank monitofprgdominatelyHalodule
uninervig. Monitoring of within canopy temperatures was also recorded at all established
sites.

Edge mapping

Mapping the edge of the seagrass meadow within 100m of each monitoring site was
conducted at all sites in the late DBefiemberDctober 208) and late Monsoon
(March/April 2009) monitoring periods. Training and equipment (GPS) were provided to
personnel involved in the edge mapping.

Field protocols followed Seagra®gatch standard methodology (McKeneieal 2001).
Edges wee recorded as Tracks or a seriesvaf/points in the field using portable Global
PositioningSystem receiveAccuracy in the field wadependent on the portable GPS
receiver (35m, 95% typical) anddw well the edge of the meadow svdefined. Generall
accuacy wa within that of the GPS.€.-5m).

Mapping was conducted by trained and experief¢@(@EEDI) staff using ESRI

Ar cMap EA® c &I S Bp9BkBountaries of meadowsreeetermined based on

the positions of survey Tracks and/or Waypeiand the presence of seagrass.ndysie GIS,
meadow boundaries weeassigned a "quality” value based on the type and range of mapping
information available for each site and determined by the distance between waypoints and
GPS position fixing erroiThese meadow boundary "errors"reeised to estimate the likely
range of area for each meadow mapped (McKeetzat. 2007).
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Tablel. Reef Rescue MMP intertidal seagrass (Seag¥datch) longterm monitoring sites. NRM region fromww.nrm.gov.au.

GBR

NRM region

Monitoring

region (Board) Catchment location Site Latitude Longitude Seagrass community type
\ Far Cape York Endeavour Cooktown AP1 Archer Po?nt 15°| 36.5 | 145°| 19.143 H. univervis./ H. c.)valisrvith .Cy.modocea/T. hemprichii
orthern Intertidal fringing reef [ Ap2 Archer Point | 15° | 36.525 | 145° | 19.108 H. univervis/H. ovalisvith C. rotundata
Green Island Gl1 Green Island | 16° | 45.789 | 145° [ 58.31 C. rotundata/T. hemprichiiith H. uninervis/H. ovalis
Russzﬁl/rlilftﬂgrave intertidal offshorereef | G|2 GreenIsland | 16° | 45.776 | 145° | 58.501 [ C. rotundata/T. hemprichivith H. uninervis/H. ovalis
ohnatone Cairns YP1 Yule Point 16° | 34.159 | 145° | 30.744 H. uninerviswith H. ovalis
Northern Wet Tropics Coastal intertidal YP2 Yule Point 16° | 33.832 | 145° | 30.555 H. uninerviswith H. ovalis
(Terrain) Mission Beach | LB1 Lugger Bay | 17°| 57.645 | 146° [ 5.61 H. uninervis
Tully Coastal intertidal LB2 Lugger Bay 17° | 57.674 | 146°| 5.612 H. uninervis
Dunk Island DI1 Dunk Island 17° | 56.6496| 146° | 8.4654 H. uninerviswith T. hemprichii/ C. rotundata
intertidal offshorereef | p|2 Dunk Island 17° | 56.7396| 146° | 8.4624 H. uninerviswith T. hemprichii/ C. rotundata
Magnetic island MI1 Picnic Bay 19° | 10.734 | 146° | 50.468 H. uninerviswith H. ovalis & Zostera/T. hemprichii
Burdekin , intertidal offshae reef [ M2 Cockle Bay | 19° | 10.612 | 146° | 49.737 | C. serrulata/ H. uninervisith T. hemprichii/H. ovalis
(Burdekin Dry Burdekin - — -
Tropics Townsville SB1 Shelley Beach | 19°| 11046 | 146° | 45.697 H. uninerviswith H. ovalis
Coastal intertidal BBl | Bushland Beach| 19° [ 11.028 | 146° | 40.951 H. uninerviswith H. ovalis
Central Whitsundays P12 Pioneer Bay 20° | 16.176 | 148° | 41.586 H. uninervis/ Zosdrawith H. ovalis
. Coastal intertidal PI3 Pioneer Bay | 20°| 16.248 | 148° | 41.844 H. uninerviswith Zostera/H. ovalis
Mackay Proserpine Whitsunda: HM1 | Hamilton Island | 20° | 20.7396| 148° | 57.5658 H. uninerviswith H. ovalis
Whitsunday - yS - : - - — - - -
(Reef Catchmenyt intertidal offshorereef [ HM2 [ Hamilton Island | 20° | 20.802 | 148° | 58.246 Z. capricorniwith H. ovalis/H. uninervis
Pioneer Mackay Sli1 Sarina Inlet 21°| 23.76 | 149° | 18.2 Z. capricorniwith H. ovalis (H. uninervis)
estuarinentertidal SI2 Sarina Inlet 21° | 23.712 | 149° | 18.276 Z. capricorniwith H. ovalis (H. uninervis)
Shoalwater Bay RC Ross Creek 22° | 22.953 | 150° | 12.685 Zostera capricornivith H. ovalis
. Fitzroy Coastal intertidal | WH Wheelans Hut | 22° [ 23.926 | 150° [ 16.366 Zostera capricornivith H. ovalis
(Fitzr' ()Z;(’gasin _ Keppellslands | GK1 | GreatKeppells.| 23° | 11.7834| 150° | 56.3682 H. uninerviswith H. ovalis
Associatiod intertidal offshorereef [ GK2 | Great Keppel Is. | 23° [ 11.637 | 150° | 56.3778 H. uninerviswith H. ovalis
Southern Boyne Gladstone Harbour GH1 Gladstone Hbr | 23° | 46.005 | 151° | 18.052 Zostera caprfcorm./v?th H. ovalfs
estuarineintertidal GH2 Gladstone Hbr | 23° | 45.874 | 151°| 18.224 Zostera capricornivith H. ovalis
Rodds Bay RD1 Rodds Bay 24° | 3.4812 | 151° | 39.3288 Zostera caricorni with H. ovalis
Burnett Mary Burnett estuarineintertidal | RD2 Rodds Bay | 24°| 4.866 | 151° | 39.7584 Zostera capricornivith H. ovalis
R(Eguig;glt (l\;.ﬂgrgp Mary Hervey Bay UGl Urangan 25° | 18.053 | 152° | 54.409 Zostera cap.ricorr'lilvith H. ovalis
estuarineintertidal uUG2 Urangan 25°| 18.197 | 152° | 54.364 Zosteracapricorniwith H. ovalis
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Table2. Number of samples collected at each monitoring site per parameter for each Season. Activities include: SG = seagrass cover &
composition, SM=seed monitoring, SH=sediment herbicide, TN=tissuemst SN=sediment nutrients, EM=edge mapping,
RH=reproductive health, TL=temperature loggers deployed, LL=light loggers deployed.*=additional activity.

) L . late Dry Season (208) late Monsoon Season (2@)
Sector Region Catchment Monitoring location
SG SM TN SN EM RH TL LL SG SM SH SN EM RH TL LL
Far AP1 33 30 3 5 \% 15 \% 33 30 3 \% 15* \%
Northern Cape York Endeavour Cooktown AP 33 30 3 5 v 15 v 33 30 3 v 15+ v
Gl1 33 30 3 5 \Y 15 \Y V* 33 30 3 3* Y 15¢ \Y V*
Russell / Green Island
Mulgrave GI2 33 30 3 5 \Y 15 \Y 33 30 3 3* Y, 15* Y,
Johnstone Cairmns YP1 33 30 3 5 VvV 15 V 33 30 3 ¥ VvV 15 V
* % *
Northern Wet Tropics YP2 33 30 3 5 Y, 15 Y, \Y 33 30 3 3 \Y 15* \Y Y,
Mission Beach LB1 33 30 3 5 \Y, 15 \Y, 33 30 3 3* \Y 15* Y,
Tul LB2 33 30 3 5 Y, 15 Y, 33 30 3 3* Y 15* \Y,
Y Dunk Island DI1 33 30 3 5 \Y 15 \Y 33 30 3 3* Y 15¢ \Y
DI2 33 30 3 5 \Y 15 \Y 33 30 3 3* \Y 15* \Y
Magnetic MI1 33 30 3 5 V 15 V 33 30 3 3* V 15* \
Burdeki Burdeki Island MI2 33 30 3 5 \% 15 \% \% 33 30 3 3* \% 15* \% \%
urdexdn urdexin conmovile SBT3 80 3 5 Vv 15 V 3 3 3 3 V 15 V
BB1 33 30 3 5 \Y 15 \Y \Y 33 30 3 3* Y 15¢ \Y, \
Central Whitsundavs PI2 33 30 3 5 \Y, 15 \Y, 33 30 3 3* \Y 15* Y,
Proserpine y PI3 33 30 3 5 Y, 15 Y, 33 30 3 3* Y, 15* \Y
Mackay P Hamilton Is HM1 33 30 3 5 \% 15 \% 33 30 3 3* \% 15* Vv
Whitsunday " HM2 33 30 3 5 VvV 15 V 33 30 3 3F vV 15 V
Pioneer Macka Si1 33 30 3 5 \% 15 \% 33 30 3 3* \% 15* \%
y SI2 33 30 3 5 \% 15 \% 33 30 3 3* \% 15* Vv
Shoalwater RC 33 30 3 5 Vv 15 Vv 33 30 3 Vv 15* V
Fitzr Bay WH 33 30 3 5 \% 15 \% 33 30 3 \% 15* \%
Fitzroy oy Great Keppel ~ GK1 33 30 3 5 \Y 15 VvV 33 30 3 3 vV o 15f  V
Is. GK2 33 30 3 5 \% 15 \% 33 30 3 3* \% 15* Vv
GH1* 33  30* Al Al 33  30* V* \%
Southern B Gladst
oyne acsion®  Guzr 33 30t v v 33 30" v
RD1 33 30 3 5 Y, Y, 33 30 3 Y 15* \Y,
Burnett RoddsBay  ppp 33 30 3 5 v Vv 33 30 3 vV 15V
Burnett Mary y ey B UGL 33 30 3 5 VvV 15 V 33 30 3 v 15 Vv
r r
any VYR U2 33 30 3 5 VvV 15 V 33 30 3 vV 15V
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Table3.Pr esence

monitoring locations sampled in Reef Rescue MMP for plant tissue and reproductive
health. Habitat type is classified as Reef=reef interti@dast=coastal intertidal,

of

(Y)

Hal ophil a

oval

i s

Estuary=Estuarine intertidal following the classification of Carruthet al. (2002).

Zostera capricroni = Zostera muellesubsp capricorni

* indicates presence adjacent, but not within, 50m x 50m site.
* only found at Picri Bay

4 g =
> | o
GBR Seagra§s > » 5|3
: NRM Board | Catchment monitoring = sl | =
region : 8 = | a
location 5 3|l 5|8
© . . .
T T[T | N
Far *
Northern Cape York Endeavour Cooktown Reef |V |V |Y
Daintree NA
RUISSe”/ Green Island Reef | YV |V
Terrain Mulgrave -
Northern (Wet Tropics) Johnstone Yule Point Coast )f y y *
il Lugger Bay Coast |y *| VY
Y Dunk Island Reef [V *| Y
Herbert NA
Burdekin Dry -
: Magnetic Island Reef
Tropics Burdekin g - y y y+
Townsville Coast |y | V
Central Whitsundays Coast |V |V |V
Mackay Proserpine Whitsunday
Whitsunday Islands Reef |y |V |V
Pioneer Mackay Estuary| y y
e Shoalwater Bay [ Coast [y *|Y *| YV
itzro
Fitzroy y Keppel Islands Reef |V |V
Southern Boyne Gladstone Estuary| YV [V *| ¥V
Burnett Rodds Ba Estuar
Burnett Mary Y y )/
Mary Hervey Bay Estuary| y * y

Seagrass reproductive health (status)

Ha l

Seagrass reproductive health was assessed from samples collected in the |at& Bmg 200
late Monsoon Q09 at locations identified in Table 2. Samples were processed according to
standard methodologies.

In the field, 15 haphazardly placed cores of seagrass were collected from an area @djacent

similar cover and species composijitm each Seagras¥atchmonitoring site.

In the laboratory, reproductive structures (spathes, fruit, female flower or male flowers) of

plants from each core were identified and counted for each samples and spEeilesiufe

uninervisseeds (brown green colour) were stilhatted to the rhizome, they were counted as
fruits. Seed estimates are not recordedHalophila ovalisdue to time constraints (if time is

available post this first pass of the samples, fruits will be dissected and seeds counted). For

odu

Zostera capricornithe number of spathes were recorded, male and female flowers and seeds

were counted during dissection if there was time after the initial pass of the samples. Apical
meristems were not recordesk they were too damaged by the collection process to be able

1C



Reef Rescue MMP Intertidal Seagrass: FINAL REPORT (1st September 2008 & 31st May 2009)

to be identified correctly. All flowers and spathes and fruits /fruiting bodies were kept-and re
frozen in the site bags for revalidation if required (see QAQC).

\ Zostera spp.

N=
i
’t‘ﬁ! Halophila spp.
=

\ fruit

Figure2. Form and size of reproductive structure of the thsegrasses collected
Halophila ovalis, Halodule uninervis and Zosterauellerissp capricorni.

[Analysis and presentatiorof reproductive health (excluding seed banksyas conducted
by James Cook University. The report on reproductive health results wasoh available
at time of production of this report]

Seagrass tissue nutrient s

In late Dry seasofOctobe) 2008, tissue nutrientH{alodule uninervis, Halophila ovaliand
Zostera capricorrjisamples were collected from the monitoring sites, as indicgateable 3.

Three haphazardly placed 0.25quadrats were harvested from an area adjgoesimilar
cover and species composit)Jdo each Seagrad&atch monitoring site. Leaves were
separated from the below ground material in the laboratory and epiplgdie removed by
scraping. A reevaluation of the laboratory techniguesulted in the inclusion cub
samplingwhich expedited the processing time. Samples were oven dried at 60°C to a
constant weight and dried samples of leaves will be homogenizadling to fine powders.

Nitrogen and phosphorus were extracted using a standardized selenium Kjeldahl digest and
the concentrations determined with an automatic analyser using standard techniques at
Chemcentre in Western Austra{ea NATA certified labortory). %C was determined by

atomic absorption, also at QHSSemental ratiosG:N:P) were calculated on a mole:mole
basisusing atomic weight§.e., C=12, N=14, P=31)

Analysis of tissue nutrient data was based upon the calculation atbtinératiosof C:N:P.
Themagnitude of these ratios and their temporal changes allow for a broad level
understanding of the physical environmehseagrass meadowShanging CN ratios have
been found in a number of experimeatsl field surveys$o be related to lighevels @bal
etal. 1994 Griceet al. 1996 Cabaco and Santos ZQ@ollier et al.2009) Experiments on
seagrasses in Queensland have suggested that at an atdmati€of less than 2@eagrass
maysuggest reducddayht availability (Abal et al. 1994; Griceet al. 1996).

The ratio of NP isalso a useful indicator as itasreflection of théiRedfield ratios

(Redfieldet al. 1963), and seagrass with an atomi® katio of25 t030 can be determined to
be 0 r(atkinsom tinel 8mith 1983F-ouquranet al. 1997 FourqurearandCai 200). N:P
values in excess of 3@ay potentially indica P-limitation. The median seagrass tissue ratios
of C:Pis approximately 50QAtkinson and Smith 1983), therefore deviation from this value is
also likely to be idicative of some level of nutrient enriched or nutrient limited conditions.

11
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Where data was sufficient, differences in each individual tissue ratio within each of the key
species at each location were investigated usingv@ayeANOVA. Whereappropriatedaa
was transformed using a log function.

Sediment nutrient s

To sample sediment nutrients, five replicate sediment cores (50mL) were collected from each
monitoring site for measurement of adsorbed nutrients. Samples were placed on ice then
refrigerated. Adorbed exchangeable ammonium (NHvas extracted using KCI. Previous
analyses had shown that within site variability was negligible, therefore bulking of sediment

cores before extraction was considered acceptable (after discussidd. WMaynes)
representing quite a savings on analyses.

Collecting sediment samples for rhizosphere nutrient analysis
To extract adsorbed phosphate (PQthe Olsen/ Colwell/Bicarbonate method was used.

This technique is not affectdy pH, and potentially strips all adsorbed Pfom the

sediments. Although this has the potential to overestimate tfetiR®is bioavailable to the

seagrass, it was used to represent the total phosphorusygdol@mpare with previous
research studies and datasets.

Chemical analyses of all inorganic nutrients were determined using a Skalar segmented flow
autoanalyser, using standard water quality techniques.

Replicate samples (3) of saturated sediment ooers collected at each site at the time of
nutrient sampling. ©d1f &bsEgesmand rabber dtopperede The i n
volume of each core was measured from the syringe gradations. The intact core was weighed
(9), dried in an oven (80°@8 h) and then reweighed to determine weight loss.

Particle sizedensityp) and porosity (A) was calcul ated
nutrients unt ose@amoh k'gadiment) to enatde the mateo ratios of
the total sdiment nutrient pool to be calculated.

Equation 1:
ps = (Dry sample wt Syringe weight)/(Volume ((Wet sample wt Dry sample wt)/dw)))
where dw = specific gravity of water = 1.025
Equation 2:
A = (H/1.025)/(H/1.025 + ((H)/ ps)
where H = proportionfovater- (wet weight- dry weight)/ wet weight
andps = particle size density
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Data was expressed as individual nutrient concentrationsvedls as the ratio of NP
(ammonium to phosphate). It was not possible to conduct statistical analyses betwees years a
conglomeration of samples for laboratory analysis reduced sample replication.

Rhizosphere sediment herbicides

Sediment (approximately 250ml) for herbicide analysis was collected at each monitoring site
identified inTable2. Along each of the three transects monitored per site, approximately
20ml of sediment were collected every &a depth approximately equal to the depth of the
rhizome layerThreehomogenisedamples (one per each transect) were collected per site.
Detailed procedures are outlined in Water Quality and Ecosystem Monitoring Programs
Reef Water Quality Protection Plan: Methods and Quality Assurance/Quality Control
ProceduresFrozen samples were then sent for analgsigraction, clearup and analysief

the sediments for herbicidesreconductedaccording to NATA approved methods

developed by QHSS.

Within seagrass canopy temperature

AutonomousBTag" submersible temperature loggerere deployed at aBites identified in
Tablel. The loggers recortitemperature (degrees Celsius) within the seagrass canopy every
90 minutesThe large capacity of #seloggess allows the collection of 256 days of readings

at 90 minute intervalsBCod 22L submersible temperature loggeese attached to the
permanent marker at each Seagi&sgch site above the sedimemater interface.

Autonomous i BTagE s ub meattashedtd permanentgiteermackdr atr e | ¢
Green IslandGI1)

Seagrass canopy light

Submersible OdyssEyphotosynthetic irradiancaitonomoudoggers werattached to
permanent station marlsst inshore and anfflshore seagrass sites in both the Cairns and
Townsville regionsTable2). Measurementwere recorded by the logger every 30 minutes.
Where possible, automatic wiper brushes aedhe optical surface of the semsvery 15
minutes to prevent marine organismaliiog.
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Submersible OdysgeE phot osynt heti c i r rdepoyeshhDuek aut ono
Island (left) and Cockle Bay (right).

Loggerswere calibrated against a certified reference Photosynthetically Active Radiation
sensor (LICOR LI-192SB Underwater Quantum Sensor) in fulkdirsunlight conditions.

Reporting Approach

Results and discussion of monitoring is presented firstly by the Natural Resource
Management Regions identified in the GBRWHA area and then in a GBRWHA general
overview. These discrete regions have been usestraiifying issues of land and catchment
based resource management and used to report downstream impacts on the reef environment
such as from the affect of water quality. There are 56 Natural Resource Management regions
identified in Australia, 15 are indgensland and six are part of the coastal processes of the
GBRWHA.

These regions are mostly based on catchments or bioregions using assessments from the
National Land and Water Resources Audit. Regional plans have been developed for each of
these settingut the means for identifying and achieving natural resource management targets
and detailing catchmentide activities addressing natural resource management issues
including land and water management, biodiversity and agricultural practices. Seagrass
halitat data forms part of these targets and activities.

Within each region, estuarine and coastal habitat boundaries were delineated based on the
Queensland coastal waterways geomorphic habitat mapping, Version 2 (1:100 000 scale
digital data) (Heapt al 2001). Reef habitat boundaries were determined using the AUSLIG
(now the National Mapping Division of Geosciences Australia) geodata topo basemap (1:100
000 scale digital data).

Conceptual diagrams have been used to illustrate the general seagrasstyyaditaisach
region. Symbols/icons have been used in the conceptual diagrams to illustrate major controls,
processes and threats/impacts (Figure 2).
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Cymodocea serrulata

Halophila ovalis

Zostera capricorni

mangrove
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seagrass germination
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sediment resuspension
& deposition

Nutrient input

nitrogen limitation
Phosphorus limitation
flushing

bank erosion
Suspended sediments

wind

Wave energy creates an
unstable sediment
environment where it is
difficult for seagrass
seedlings to establish or
persist (51)

Dessiccation results in
photosynthesis inhibition &
tissue death in some
seagrass species (59)

ANTHROPOGENIC IMPACTS
water quality related

il

Herbicides in runoff from
intensive coastal agriculture
(sugarcane, banana and
dairying) can reduce

or inhibit local seagrass
(1,2,3,4)

Land clearing/deforestation
cause sediment plumes
which reduce subsurface light
intensity, resulting in plant
loss (21)

Treated effluent, nutrient
enrichment & heavy metals
can degrade seagrasses (1,
22, 23, 35)

Groundwater nutrients from
housing developments can
cause eutrophication and
seagrass loss (24, 26)

Non-nutrient chemicals from
industry can poison seagrass
(18, 20, 26)

oy

a «

«

X

o
0

)
5

Cymodocea rotundata

Syringodium isoetifolium

seagrass seedbank

Macro-algae

boulder corals
parroffish and urchin

herbivory regulates
distribution of seagrass

. species near patch reefs

(38, 39, 40)

grazing epifauna reduce
epiphyte biomass and
promote seagrass growth,
productivity and depth
distribution (41)

Pulsed turbidity events from
river discharges of summer
rainfall restrict light
availability, limiting seagrass
growth (49, 48, 50)

Reduced light quality &

quantity with depth results in
reduction of maximum depth
distribution of seagrass (54)

High light reduces effective
photochemical efficiency in
seagrass (58)

No light. Seagrass require
~11% of surface
irradiance for growth, but
ranges from 5-25%
depending on species (58)

Herbicides in water column
inhibit photosynthesis in
seagrass (1, 2, 3, 4)

Elevated seawater

" temperatures >40°C inhibit

photosynthesis causing
seagrass leaf death (53)

. Anoxia from fine sediments &

high organic loading stresses
seagrasses (57)

Port dredging and sand
mining physically remove
and/or bury seagrass and
increase turbidity &
sedimentation (15, 16, 17)

Oil spills cause intertidal
seagrass leaf death (28),
decrease invertebrate
abundances (28, 29, 30, 31)
and associated algae blooms
reduce available light (28, 30,
32). Dispersants use in oil
spill cleanup are toxic to
many tropical seagrass
species (33)

Shipping antifouling
chemicals reduce seagrass
photosynthetic efficiency and
growth (13, 14)

Deep-draft vessel
movements in shallow waters
resuspend sediments
inhibiting light to seagrass &
induce erosion (51, 52)
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Halodule uninervis

Thalassia hemprichii

epiphytes

Commercial prawns

branching corals

Bioturbation can excavate or
bury seagrass plants and
seeds (36, 37, 42)

Grazing by dugongs and
green sea turtles can impact
seagrass community
structure by favoring rapidly
growing, opportunistic
seagrass species (43,44,45)

Floods, cyclones and long
term weather patterns modify
seagrass abundance (47, 48)

Low & high salinities
decrease chlorophyll content
in seagrass leaves, uptake of
nutrients and soluble sugar
content in rhizomes (55, 56)

Ground water & submarine
springs can be a source of
phosphorus and/or iron to
seagrasses (60, 63, 64)

Low salinity, turbidity and
siltation associated with
rainfall events depresses
seagrass abundance and
neatively impacts
macro-invertebrates (57)

High tidal velocities scour and
resuspend sediments
inhibiting seagrass
colonisation (34)

Particulate organic matter
from sewage promotes
excessive algae/epiphyte
growth which reduces light
available to seagrass (61, 62)

other
Marinas decrease penetration
of light resulting in lower
chlorophyll and seagrass
density (10, 11, 12, 25)

Recreational boat wash
depresses abundances of
macroinvertebrates due to
displacement by flapping
seagrass blades (5).
Propeller scars, anchoring
and mooring of boats can
physically damage seagrass
6,7,8,9)

Atrtificial beach nourishment
can bury or physically remove
seagrass (19)

W
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3. Results

Cape York

2008/20095ummary

Cape York Peninsula is an area of exceptional conservation value and has cultural value of

great significance to both Indigenous and-hmaigenous communities. The majority of the

land is relatively undesloped, therefore water entering the lagoon is perceived to be of a high

quality. Only one location at amtertidal fringing reef seagrass habi&s monitored in this

region Physical disturbance from waves and swell and associated sediment movement

primarily control seagrass growing in these habitats.

f The sampling sites are dominatedHglodule uninervindHalophila ovalis
communities, with varying amounts 6ymodoceandThalassia

f Seagrass cover although seasonal, has remained stable and appaaes¢covered from
previous declines.

1 Seagrasspecies composition has varied since 2003, but stabilised over past 12 months.

1 Seagrass tissue C:N and C:P ratios within previous levels (@gimgdocel however
N:P wassignificantly lowerin 2008 Ratics suggest the habitat to be low light availability,
nutrientrich and plants possibly replete or N limited2008

1 Seagrass spatial extent declined slightly and remains lower than 2005 baseline

1 Epiphyte fouling of seagrass remains relatively low.

f Seagrassediment phosphate has increased. Seagrass sediment ammonium reduced but
within the range of previous recorded levels.

1 No herbicides detected in sediments.

1 Within canopy temperatures similar to previous years and the maximum recorded was
37.1°C.

1 Mean maxmum daily air temperature was 0.5°C hotter and mean annual rainfall was16%
lower than the 80 year average.

Background

Cape York Peninsula is the northernmost extremity of Australia. From its tip at Cape York it
extends southward in Queensland for abo0t80, widening to its base, which spans 650

km from Cairns (east) to the Gilbert River (west). The largest rivers empty into the gulf,
however there are seveggnificantcatchmentsvhich empty into the GBRWHA. The region
has a monsoonal climate with tilict wet and dry seasons with mean annual rainfall ranging
from 1715 mm (Starke region) to 2159mm (Lockhart River airport). Most rain falls between
December and April. Mean daily temperatures in the area range frorm 38.2°C. The
prevailing winds arérom the SE and persist throughout the year (EarthTech, 2005).
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Cape York Peninsula is an area of exceptional conservation value and has cultural value of
great significance to both Indigenous and-trmsigenous communities.
(http://www.nrm.gov.au/state/qld/cayerk/publications/reportard/index.htnjl. The

majority of the land is relatively undevelopederefore water entering the lagoon is

perceived to be of kigh quality. Mining, agriculture, shipping tourism and commercial and
recreational fishing are the major economic activities. All have potential to expand in this
region and with this expansion the possible increase in pollutants.

Of the seagrass haltisatypes identified for the GBHAFigurel), Reef Rescue MMP

monitoring of intertidal seagrass meadows within this NRM is on a fringing reef platform.
These habitats in the Cape York NRM region support diverseassaggssemblages.
Approximately 3% of all mapped seagrass meadows in the Cape York region are located on
fringing-reefs (Colet al.2007). On fringingreefs, physical disturbance from waves and

swell and associated sediment movement primarily controtassagrowing in these habitats
(Figure4). Shallow unstable sediment, fluctuating temperature, and variable salinity in
intertidal regions characterize these habitats. Sediment movement due to bioturbation and
prevalent wave exposure creates an unstable environment where it is difficult for seagrass
seedlings to establish or persist.

| H.ovalis H.uninervis C. C.serrulata T. ichii |

Figure4. Conceptual diagram of re@latform habitat in the Cape York regiormajor
control is pulsed plsical disturbance, salinity and temperature extremes: general habitat
and seagrass meadow processes (See Figure 2 for icon explanation).

The monitoring sites at Archer Point were located on a fringing reef platform in a protected
section of bay adjacent farcher Point, fringed by mangroves, approximately 15km south of
Cooktown.There are two major rivers within tiramediateregion: the Endeavour and the

Annan River. The Endeavour River is the larger of the two river systems and has a catchment
area of apmximately 992 krfi The Annan River is located approximately 5 km south of
Cooktown and extends inland from Walker Bay. The Annan River catchment area is
approximately 850 ki Hortle and Pearson 1990). The Kuku Yalanji bama are the traditional
people conacted to country between Mowbray River (Port Douglas) and the Annan River.

Seagrass cover and composition

The sites were dominated blalodule uninerviandHalophila ovalisand seagrass cover
long-term average was between 16% in winter (Dry) and 19%erDay seasonHigureb).
Seagrass cover was higher in late Monsoon 2009 than 2008, however not significantly.
Abundance in the late Dry season remained stable over the past 12 moths. Overall, the
meadow appears tave generally recovered from the declines reported in the previous
monitoring period, and has stabilised witlong-termabundancedHjgureb).

1€
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70 1 coastal fringing-reef intertidal H. uninervis/H. ovalis
(Archer Point)
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Figure5. Seagrass abundance (% coveStandard Error) at Archer Pointnshore
intertidal fringing-reef habitat (sites pooled).

Sites at Archer Point are dominatedHiglodule uninervigFigure6). Although sites were

only 50m apart, AP2 had slightly mo@ymodoceand Thalassiapresent. Species
composition at AP1 has varied since sampling began in 2003. The composkialopihila
ovaliswas originally low, but increased in 2006, coinciding with significant losses in
abundance. This result is not surprising, a®faihg disturbance or loskl. ovalisis

commonly the first species to recolonise. Since 2006, the compositibrowélis has
decreased and. uninervisincreased. During 2008 the amountfotundataalso increased
slightly, indicating the meadow may Istabilising. At AP2 the species composition has been
more variable, however also during 2008, there were increaskhguiminervisand

C.rotundata

g
Quadrat at 5m on trasect 3 at AP1 oA5 May 2008 (left) and 27 March 2009 (right)
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Figure6. Mean percentage cover for each seagrass species at Archer Point monitoring
sites (+Standard Error). NB: if no sampling conducted thexxis is clear.

Since monitoring was established at AP1 in 2003, seagrass cover has generally followed a
seasonal trend with higher abundance in late Dry to late Monsoon peroguie?7). The
seasonal trend at AP2 is similar, witietexception of the lower abundance in late Monsoon
2009.
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Figure7. Mean percentage seagrass cover (all species pooled) (+ Standard Error) for
inshore fringingreef longterm monitoring siteg; Cape Yorlat time of year. NB:
Polynomial trendline for all years pooled.

Seagrassissue nutrients

Seagrass species in ArcherifPtate Dry season 20Q8! had low molar C:N ratiQahere
valuesof 20 or less indicatklight availability may be lowFigure8). Although CN values in
2008werelower than2007, thg were still within the range of previously observed levels and
not significantly different from previous yeays>(0.05).

C:P ratios were lower in 2008 relative to all previous years, particularly foiHadophla
ovalisandCymodocea rotundat@nsufficientHalodule uninervisamples were collected in
2008 for analysis). All values were below 500, indicating the presence of a relatively large P
pool, suggesting the habitat to be nutriech (Figure8).

N:P ratios for all species were the lowest since the commencement of Reef Rescue MMP,
with levels withinHalodule uninervisignificantly lower in 2008 than in 2005 and 2006 A+

= 3.89,p < 0.05). N:P ratio$or all speciesvere below 30H. uninervisN:P ratioswere

between 280, indicating that plants were reple@ndC. rotundataandH. ovalisratios

below 25 indicating that plants were N limit@€lgure8).

21



Reef Rescue MMP Intertidal Seagrass: FINAL REPORT (1st September 2008 d 31st May 2009)

Halophila ovalis

307 C:N 8009 C:P 40 9 N:P
25 -
600 - 30 A
20 - 1T
15 L 400 - T 20 - I I
0 I I
200 - 10 - I
5 A_‘
0 0 0 ]

Halodule uninervis

307 C:N 8004 C:P 40 4 N:P
25 I T

600 - 30 A I T
20 -
15 4 400 A 20 A l
10 A

200 A 10 -
5 -
0 0 0 ]
Cymodocea rotundata
307 C:N 800 1 C:P 40 1 N:P
25 -

T 600 | 30 A

20 A '[
15 A l 400 - l 20 -
10 A

200 - 10 -
5 -
0 0 0 )

1
[0 200s [M200s [ 12007 []2008

Figure8. Plant Tissue Ratios C:N, C:P and N:P for Halophila ovalis, Halodule uninervis
and Cymodocea rotundata in Cape York at Archer Ponef and SD displayed).

Seagrass meadow edge mapping

Edge mapping was conducted within a 100m radius of both Archer Paiitoniag sites in
September/October and March/April of each year. Over the past 12 months, the rhaadow
remained stable at AP2, but has declined seaata#dP1, decreasing the overall area of
seagrass present within the mapping bounddaFigsi(e9, Table 4).

1. Archer Point E3APL
CJAP2

spatial extebt index
© © o o o o o o o
= N w = (4 o ~ © ©

o

Oct 2005 Apr2006 Oct2006 Apr2007 Oct2007 Apr2008 Oct2008 Apr 2009

Figure9. Extentof area (100m radius of monitoring site) covered by seagrass at each
monitoring site.
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Table4. Area (ha) of seagrass meadow being monitored within 100sad site Value
in parenthesis is % change from October 2005 baseline, and direction of change from
previous mapping. Shading indicates decrease in meadow area since baseline.

Monitoring October April October April October April October April
Site 2005 2006 2006 2007 2007 2008 2008 2009

3.667 3.330 3.843 4.212 4173  3.905 3.88 3.36

AP1 (-9.2%, (4.8%, (14.9%, (13.8%, (6.5%, (5.7%, (-8.3%,
decrease increase increase decrease decrease decrease decrase
seaward) shoreward) shoreward) seaward) seaward) seaward) seaward)

3.710 3.139 3.5865 4.0367 4.053  3.489 3.57 3.26

AP2 (-15.4, (-3.3, (8.8%, (9.28%, (-5.98%, (-3.73%, (-12.1%%,
decrease increase decrease decrease decrease increase decrease
seaward) shoreward) seaward) seaward) seaward) shoravard) seaward)

Epiphytes and macrcalgae

Epiphyte cover on seagrass leaf blades at Archer Point are generally védiginte X0).
Overall, the abundance of epiphytes appears to have desiimee monitoring began in 2003
(Figurel0). Epiphyteabundanceeemained low over the past monitoring period.

Percentage cover of maeatgae is also variahlélthoughabundancéncreased in 2006 and
2007, they have since declined significantly. Calermacrealgae appear to be declining in
abundance at Archer Poifiigure10).

100 1 Epiphyte cover 7 macro-algal cover
%0 (Archer Point) (Archer Point)
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Jul-09 1

Figurel0. Mean abundance (% cover) (x Standard Error) of epiphytes and radgae at
Archer Point (sits pooled). NB: Polynomial trendline for all years pooled.

Sedimentnutrients

Seagrass sediments at Archer Hate Dry2008 contained highly variable concentrations of
PhosphatéPQ,*) within the rhizoghere;the mean value afhhich was higher than lels
previously recorded at this siEigure 11). Sediment ammoniurfNH,") wasreduced in 2008
but within the range of previouscorded levels. The highly elevated sediment Phosphate
levels result in a very low N:P ratio.



































































































































































































































































































