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Executive summary  
o This report presents the findings of results from the 2008/2009 monitoring period. 

o Seagrass abundance was significantly lower (>20% difference) in the 2008/2009 

monitoring period compared to 2007/2008 at two thirds of the locations examined across 

the Great Barrier Reef. These locations were south of the Wet Tropics. Half of these 

locations show an overall decline in abundance since 2005.  

o Seagrass at the location in the Cape York region which was reported to be declining in 

2007/2008 has recovered. This was expected as the location had relatively large seed 

banks and low epiphytes / macro-algae. 

o Seagrass seed banks (reserves) south of the Whitsundays are low or non-existent, 

suggesting reduced ability (low resilience) to recover from loss. 

o Intertidal seagrass meadow distributions declined in late-Monsoon 2009, however remain 

higher than the losses experienced in 2006. Some localised losses have occurred, 

particularly in the estuarine habitats in the Burnett Mary region. Losses also occurred at 

coastal habitats in the Burdekin and Mackay Whitsunday regions; however these were 

restricted to a few sites and appear primarily the result of natural physical disturbance 

(sediment movement). 

o Seagrass epiphyte cover was lower in the late Monsoon 2009 compared to the late Dry 

2008. Trends in epiphyte cover were similar to trends in seagrass abundance, although 

amplitudes differed between habitats. Epiphyte abundances over the 2008/2009 

monitoring period were within the levels previously experienced at all habitats. 

o Macro-algae abundance was generally low across the locations monitored, but variable in 

coastal/reef meadows and increased slightly in estuary meadows compared to previous 

monitoring periods.  

o Seagrass leaf tissue nutrients varied between locations, species, habitats and years. 

Examination of the overall trends suggest decreasing C:N ratios within all habitats 

(estuarine, coastal and reef) since 2005, possibly indicating reduced light availability.  

o 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 rich were mostly unchanged. 

o Seagrass leaf tissue N:P levels of 25-30 indicate seagrass to be nutrient replete, and 

potentially eutrophic, at 50% of the seagrass locations examined. Tissue N: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 Tropics. GBR wide levels within reef and estuary habitats remained mostly 

unchanged from 2005 to 2008, however significant increases have occurred at mid-shelf 

reef habitats in Wet and Dry Tropics over the last 15 years. 

o Seagrass condition indicated degraded water quality at three coastal locations in the Wet 

and Dry Tropics. Seagrass tissue elemental ratios at Yule Point, Lugger Bay and 

Townsville indicated plants were growing in generally low light environments, with a 

relatively large P pool and an excessive N pool. 

o The C: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 
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Summary of condition and overall trend at each seagrass monitoring location, values are Oct08 ï Apr09 (refer to Table 16) with the long term 

average in parentheses. Red = poor, Green= good, Yellow = fair, white = ambiguous or insufficient data, amber = sites of concern with 

respect to water quality. Plant elemental C: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 surrogate for nutrient 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 overall nutrient 

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

NRM 
(Board) 

Catchment 
Location 
(habitat) 

Seagrass Cover 
(%) 

Seagrass 
Seeds  

(no. m-2) 

Meadow 
(area) 

Epiphytes 
(%) 

Macro-Algae  
(%) 

C:Nplant 

status 
C:Pplant 

status 
N:Pplant 

status 
N:Psediment 

trend (status) 

Cape York Endeavour 
Archer Pt 
(reef) 

14 ï 21 (19) 
stable 

76 - 229 (138) 
increase 

variable 
19 - 14 (26) 

decline 
3 - 1 (10) 
decline 

low 
(CR) 

rich 
(CR) 

replete 
NŹPŷ 
(N<P) 

Wet Tropics 
(Terrain) 

Barron 
Russell / 
Mulgrave 
Johnstone 

Yule Pt 
(coast) 

23 ï 27 (16) 
increase 

170 - 679 (424) 
increase 

increase 
30 -53 (20) 
increase 

2 - 1 (2) 
decline 

low 
(HU) 

rich 
(HU) 

P 
limited 

NŷPŹ 
(N<P) 

Green Is 
(reef) 

28 ï 36 (41) 
stable 

nil stable 
27 - 63 (26) 

increase 
3 - 4 (4) 
stable 

moderate 
 (HU) 

poor 
(HU) 

N 
limited 

NŷPŷ 
(N<P) 

Tully ï 
Murray 

Lugger Bay 
(coast) 

8 ï 4 (4) 
variable 

0 - 0 (4) 
variable 

variable 
2 (3) 

variable 
0 (<1) 
stable 

low 
(HU) 

rich 
(HU) 

P 
limited 

NŷPŹ 
(N<P) 

Dunk Is 
(reef) 

15 ï 14 (12) 
stable 

0 - 0 (1) 
variable 

stable 
27 - 70 (25) 

increase 
7 ï 7 (6) 
stable 

moderate 
(HU) 

rich 
(HU) 

N 
limited 

NŷPŷ 
(N<P) 

Burdekin  
(Burdekin Dry 
Tropics) 

Burdekin 

Townsville 
(coast) 

9 ï 6 (19) 
decline 

2348 ï 1715 (2113) 
stable 

decline 
7 - 15 (17) 

decline 
2 - 1 (4) 
variable 

low 
(HU) 

rich 
(HU) 

P 
limited 

NŹPŷ 
(N<P) 

Magnetic Is 
(reef) 

32 ï 21 (36) 
variable 

34 - 34 (41) 
variable 

stable 
38 - 2 (42) 

decline 
13 - 4 (7) 

stable 
low 
(HU) 

rich 
(HU) 

replete 
NŹPŹ 
(N<P) 

Mackay 
Whitsunday 
(Mackay 
Whitsunday) 

Proserpine 

Pioneer Bay 
(coast) 

27 ï 24 (20) 
variable 

59 - 136 (247) 
variable 

increase 
4 - 20 (14) 

stable 
1 (11) 
stable 

low 
(HU) 

rich 
(HU) 

N 
limited 

NŹPŷ 
(N<P) 

Hamilton Is* 
(reef) 

8 ï 2 (7) 
decline 

nil variable 
15 - 14 (17) 

decline 
3 - 6 (3) 
stable 

low 
(HU) 

rich 
(HU) 

replete 
NŹPŷ 
(N<P) 

Pioneer 
Sarina Inlet 
(estuary) 

2 ï 5 (15) 
variable 

0 (41) 
decline 

variable 
68 - 2 (14) 
variable 

<1 (2) 
variable 

low 
(ZC) 

rich 
(ZC) 

replete 
NŹPŷ 
(N<P) 

Fitzroy 
(Fitzroy Basin 
Association) 

Fitzroy 

Shoalwater 
(coast) 

26 ï 22 (23) 
variable 

nil stable 
21 - 8 (13) 

stable 
5 - <1 (6) 
decline 

moderate poor replete 
NŷPŹ 
(N<P) 

Great Keppel 
(reef) 

2 ï 1 (3) 
decline 

nil variable 
17 - 22 (31) 

variable 
7 - 1 (7) 
decline 

low 
(HU) 

rich 
(HU) 

replete 
NŹPŷ 
(N<P) 

Boyne 
Gladstone 
(estuary) 

35 ï 13 (18) 
variable 

nil variable 
45 - 6 (27) 
variable 

<1 (17) 
decline 

low 
(ZC) 

rich 
(ZC) 

replete 
NŹPŹ 
(N<P) 

Burnett Mary 
(Burnett Mary 
Regional Group) 

Burnett 
Rodds Bay 
(estuary) 

30 ï 2 (20) 
decline 

0 (2) 
NA 

decline 
21 - 1 (8) 
variable 

2 - 1 (2) 
stable 

moderate 
(ZC) 

rich 
(ZC) 

N 
limited 

NŹPŹ 
(N<P) 

Mary 
Urangan 
(estuary) 

3 ï 1 (16) 
variable 

nil decline 
7 - 1 (20) 
variable 

<1 (1) 
stable 

low 
(ZC) 

rich 
(ZC) 

replete 
NŷPŷ 
(N<P) 
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Summary of condition and overall trend at each seagrass monitoring location in the Oct07 ï Apr08 monitoring period. From McKenzie, L.J., 

Mellors, J.E. and Waycott, M. (2008). Great Barrier Reef Water Quality Protection Plan (Reef Rescue) ï Marine Monitoring Program, 

Intertidal Seagrass for the Sampling Period 1st September 2007 ï 31st May 2008. 127pp. 

NRM 
(Board) 

Catchment 
Location 
(habitat) 

Seagrass Cover 
(%) 

Seagrass 
Seeds  

(no. m-2) 

Reproductive 
effort 

(no. core-1) 

Meadow 
(area) 

Epiphytes 
(%) 

Macro-Algae  
(%) 

C:Nplant 

status 
C:Pplant 

status 
N:Pplant 

status 
N:Psediment 

trend (status) 

Cape York Endeavour 
Archer Pt 
(reef) 

15 ï 13 (19) 
decline 

323 - 255 (162) 
increase 

increase increase 
29 - 11 (23) 

decline 
7 - 2 (9) 
decline 

moderate poor 
P 

limited 
NŷP || 
(N>P) 

Wet Tropics 
(Terrain) 

Barron 
Russell / 
Mulgrave 
Johnstone 

Yule Pt 
(coast) 

15 ï 29 (15) 
increase 

526 - 382 (429) 
stable 

increase increase 
15 - 51 (17) 

increase 
<1 (2) 

variable 
low rich replete 

N || PŹ 
(N<P) 

Green Is 
(reef) 

38 ï 34 (42) 
increase 

nil stable (low) stable 
7 - 25 (24) 
increase 

5 - 5 (4) 
stable 

moderate poor replete 
NŹPŹ 
(N<P) 

Tully ï 
Murray 

Lugger Bay 
(coast) 

4 ï 6 (4) 
recovering 

0 - 17 (14) 
decline 

decrease 
(low) 

recovery 
5 - 1 (3) 
variable 

0 (<1) 
variable 

low rich replete 
N || PŹ 
(N=P) 

Dunk Is 
(reef) 

12 ï 15 (12) 
NA 

4 - 42 (9) 
NA 

NA NA 
7 - 10 (10) 

NA 
6 - 8 (7) 

NA 
moderate poor replete 

NA 
(N<P) 

Burdekin  
(Burdekin Dry 
Tropics) 

Burdekin 

Townsville 
(coast) 

24 ï 14 (19) 
decline 

4793 - 7388 (3227) 
increase 

increase 
(high) 

decline 
7 - 23 (17) 

decline 
6 - 1 (4) 
decline 

low rich 
P 

limited 
NŷPŹ 
(N>P) 

Magnetic Is 
(reef) 

43 ï 56 (35) 
increase 

14 - 8 (34) 
decline 

stable stable 
51 - 54 (42) 

stable 
21 - 6 (8) 

stable 
moderate poor 

N 
limited 

NŹPŹ 
(N<P) 

Mackay 
Whitsunday 
(Mackay 
Whitsunday) 

Proserpine 

Pioneer Bay 
(coast) 

33 ï 15 (20) 
increase 

166 - 225 (279) 
increase 

increase increase 
22 - 13 (15) 

decline 
10 - 2 (13) 

stable 
low rich 

P 
limited 

NŷPŹ 
(N<P) 

Hamilton Is* 
(reef) 

10 ï 3 (9) 
NA 

nil NA NA 
31 - 25 (23) 

NA 
1 - 3 (2) 

NA 
low poor 

P 
limited 

NA 
(N<P) 

Pioneer 
Sarina Inlet 
(estuary) 

13 ï 11 (14) 
recovery 

0 (66) 
variable 

increase variable 
31 - 2 (16) 
variable 

2 - <1 (1) 
variable 

low rich replete 
NŷPŹ 
(N<P) 

Fitzroy 
(Fitzroy Basin 
Association) 

Fitzroy 

Shoalwater 
(coast) 

36 ï 32 (27) 
increase 

nil NA stable 
15 - 10 (12) 

decline 
5 - <1 (6) 
decline 

moderate poor 
N 

limited 
NŹPŹ 
(N<P) 

Great Keppel 
(reef) 

6 ï 2 (3) 
NA 

nil NA NA 
32 - 53 (34) 

NA 
14 - 5 (8) 

NA 
low rich 

P 
limited 

NA 
(N<P) 

Boyne 
Gladstone 
(estuary) 

25 ï 18 (16) 
recovery 

nil increasing recovery 
33 - 30 (27) 

variable 
9 - 28 (22) 

stable 
low rich 

N 
limited 

NŷPŹ 
(N<P) 

Burnett Mary 
(Burnett Mary 
Regional Group) 

Burnett 
Rodds Bay 
(estuary) 

41 ï 7 (24) 
NA 

0 - 8 (4) 
NA 

decreasing NA 
9 - 1 (5) 

NA 
1 - 3 (2) 

NA 
moderate poor 

N 
limited 

NA 
(N<P) 

Mary 
Urangan 
(estuary) 

0.2 ï 0.8 (16) 
recovery 

nil increasing recovery 
2 - 1 (19) 
decline 

<1 (1) 
variable 

low rich 
N 

limited 
NŹPŹ 
(N=P) 
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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 were found above detectable limits in the sediments of seagrass monitoring 

sites during the late Monsoon 2009. 

o Within canopy temperatures over the past 12 months were warmer at northern locations 

and cooler at southern locations compared to the previous monitoring period. The only 

location to experience maximum temperatures above 40C̄ during the past 12 months was 

Picnic Bay (Magnetic Island). 
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1. Introduction  

A key component of Reef Rescue is the implementation of a long-term water quality and 

ecosystem monitoring program in the Great Barrier Reef lagoon. The Great Barrier Reef 

Marine Park Authority (GBRMPA) has responsibility for implementation of this program. 

Fisheries Queensland (FQ) and James Cook University (JCU) were contracted to provide the 

intertidal seagrass monitoring component. The key aims of this component of the programme 

were to: 

a. Detect long-term trends in seagrass abundance, community structure, distribution, 

reproductive health, and nutrient status from representative intertidal seagrass 

meadows in relation to large river inputs (provided by other programmes) into the 

GBRWHA. 

b. Detect long-term 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 involve community partners (Seagrass-Watch) to ensure 

broad acceptance and ownership of Reef Rescue by the Queensland and Australian 

community. 

Background  

Seagrass are considered coastal canaries or coastal sentinels that can be monitored to detect 

human influences to coastal ecosystems (Orth et al., 2006). Since 1990, seagrasses globally 

have been declining at a rate of 7% per year (Waycott et al., 2009). Multiple stressors are the 

cause of this decline, the most significant being degraded water quality. Much of the 

connectivity in reef ecosystems depends on intact and healthy non-reef habitats, such as 

seagrass meadows. These non-reef habitats are particularly important to the maintenance and 

regeneration of populations. Therefore, monitoring changes in seagrasses meadows 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 (Heck et al., 2008). 

There is in excess of 5,000 km
2
 of coastal seagrass meadows in eastern Queensland waters 

shallower than 15 metres, relatively close to the coast, and in locations that can potentially be 

influenced by adjacent land use practices (Coles et al 2007). It is likely that approximately 

40,000km
2
 of the seafloor in the GBRWHA deeper than 15 metres has some seagrass (Coles 

et al 2003a; Coles et al 2009 In Press). This represents about 36% of the total recorded area of 

seagrass in Australia. Monitoring of the major marine ecosystem types most at 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 location of existing 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 being 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 existing Seagrass-
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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 through; value adding by collecting other information by scientists in the field, and 

where stakeholder/community groups can not monitor FQ staff and fee for service trained 

personnel collect the data. 

FQ has developed long-term collaboration/partnerships with individuals, community groups 

and government organizations participating in the Seagrass-Watch program to help monitor 

and collect samples for long-term condition and trend assessment of Queenslandôs seagrass 

resources. Scientifically trained participants collect quantitative data on seagrasses and their 

associated fauna by means of simple yet scientifically rigorous monitoring techniques. For 

detailed reports on each location/region, visit the long-term monitoring section of the official 

Seagrass-Watch website at www.seagrasswatch.org. 

In late 2004 all Seagrass-Watch data was supplied to Glenn Deôath (Senior Statistician, 

AIMS) for independent review. Deôath (2005)
 
analysed the available Seagrass-Watch dataset 

to estimate expected performance of the monitoring program. He included data from 2000ï

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

Hervey Bay, Great Sandy Strait). Results concluded that the Seagrass-Watch monitoring was 

providing valuable information about long-term trends 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 

locations to the regions. 

There are 15 species of seagrass in the GBRWHA. A high diversity of seagrass habitats is 

provided by extensive bays, estuaries, rivers and the 2600 km length of the Great Barrier Reef 

with its reef platforms and inshore lagoon. They can be found on sand or muddy beaches, on 

reef platforms and in reef lagoons, and on sandy and muddy bottoms down to 60 metres or 

more below MSL. Seagrasses in the GBRWHA can be separated into four major habitat 

types: estuary/inlet, coastal, reef and deepwater (Carruthers et al. 2002) (Figure 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 grazers (fish, 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.  

 

Figure 1. General conceptual model of seagrass habitats in north east Australia (from 

Carruthers et al. 2002) 

http://www.seagrasswatch.org/
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2. Methodolgy  

[Note: detailed documentation of methods was provided to RRRC/GBRMPA in a separate 

report in May 2009: Water Quality and Ecosystem Monitoring Programs - Reef Water 

Quality Protection Plan: Methods and Quality Assurance/Quality Control Procedures.] 

Thirty sites were monitored as scheduled (Table 1). This included nine inshore (intertidal 

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

the data 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 monitoring sites is listed in 

Table 3. 

Inter -tidal seagrass monitoring  

Survey methodology followed Seagrass-Watch standard methodology (McKenzie et al., 

2007; see also www.seagrasswatch.org). At each location, sampling included two sites nested 

in a location and three 50m transects nested in each site. A site was defined as a 50m x 50m 

area within a relatively homogenous section of a representative seagrass community/meadow 

(McKenzie et al 2000). Monitoring at the sites identified for the Reef Rescue MMP long-term 

intertidal monitoring in late Dry and late Monsoon of each year was conducted by a qualified 

and trained scientist. Monitoring conducted outside these months, was at some locations 

conducted by trained/certified local stakeholders/community volunteers. Sites were monitored 

for seagrass cover and species composition. Additional information was collected on canopy 

height, algae cover and epiphyte cover and macrofaunal abundance. An assessment of 

reproductive health was also conducted via seedbank monitoring (predominately Halodule 

uninervis). 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 Dry (September/October 2008) and late Monsoon 

(March/April 2009) monitoring periods. Training and equipment (GPS) were provided to 

personnel involved in the edge mapping. 

Field protocols followed Seagrass-Watch standard methodology (McKenzie et al. 2001). 

Edges were recorded as Tracks or a series of waypoints in the field using a portable Global 

Positioning System receiver. Accuracy in the field was dependent on the portable GPS 

receiver (3-5m, 95% typical) and how well the edge of the meadow was defined.  Generally 

accuracy was within that of the GPS (i.e. -5m).  

Mapping was conducted by trained and experienced FQ (DEEDI) staff using ESRI
á
 

ArcMapÊ 9.3 (ArcGISÊ Desktop 9.3). Boundaries of meadows were determined based on 

the positions of survey Tracks and/or Waypoints and the presence of seagrass.  Using the GIS, 

meadow boundaries were assigned 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 error. These meadow boundary "errors" were used to estimate the likely 

range of area for each meadow mapped (McKenzie et al. 2001). 
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Table 1. Reef Rescue MMP intertidal seagrass (Seagrass-Watch) long-term monitoring sites. NRM region from www.nrm.gov.au. 

GBR 
region 

NRM region 
(Board) 

Catchment 
Monitoring 

location 
Site Latitude Longitude Seagrass community type 

Far 

Northern 
Cape York Endeavour 

Cooktown 
Intertidal fringing reef 

AP1 Archer Point 15° 36.5 145° 19.143 H. univervis/ H. ovalis with Cymodocea/T. hemprichii 

AP2 Archer Point 15° 36.525 145° 19.108 H. univervis/H. ovalis with C. rotundata 

Northern 
Wet Tropics 

(Terrain) 

Barron 

Russell/Mulgrave 

Johnstone 

Green Island 
intertidal offshore reef 

GI1 Green Island 16° 45.789 145° 58.31 C. rotundata/T. hemprichii with H. uninervis/H. ovalis 

GI2 Green Island 16° 45.776 145° 58.501 C. rotundata/T. hemprichii with H. uninervis/H. ovalis 

Cairns 
Coastal intertidal 

YP1 Yule Point 16° 34.159 145° 30.744 H. uninervis with H. ovalis 

YP2 Yule Point 16° 33.832 145° 30.555 H. uninervis with H. ovalis 

Tully 

Mission Beach 
Coastal intertidal 

LB1 Lugger Bay 17° 57.645 146° 5.61 H. uninervis 

LB2 Lugger Bay 17° 57.674 146° 5.612 H. uninervis 

Dunk Island 
intertidal offshore reef 

DI1 Dunk Island 17° 56.6496 146° 8.4654 H. uninervis with T. hemprichii/ C. rotundata 

DI2 Dunk Island 17° 56.7396 146° 8.4624 H. uninervis with T. hemprichii/ C. rotundata 

Central 

Burdekin 

(Burdekin Dry 

Tropics) 

Burdekin 

Magnetic island 
intertidal offshore reef 

MI1 Picnic Bay 19° 10.734 146° 50.468 H. uninervis with H. ovalis & Zostera/T. hemprichii 

MI2 Cockle Bay 19° 10.612 146° 49.737 C. serrulata/ H. uninervis with T. hemprichii/H. ovalis 

Townsville 
Coastal intertidal 

SB1 Shelley Beach 19° 11.046 146° 45.697 H. uninervis with H. ovalis 

BB1 Bushland Beach 19° 11.028 146° 40.951 H. uninervis with H. ovalis 

Mackay 

Whitsunday 

(Reef Catchments) 

Proserpine 

Whitsundays 
Coastal intertidal 

PI2 Pioneer Bay 20° 16.176 148° 41.586 H. uninervis/ Zostera with H. ovalis 

PI3 Pioneer Bay 20° 16.248 148° 41.844 H. uninervis with Zostera/H. ovalis 

Whitsundays 
intertidal offshore reef 

HM1 Hamilton Island 20° 20.7396 148° 57.5658 H. uninervis with H. ovalis 

HM2 Hamilton Island 20° 20.802 148° 58.246 Z. capricorni with H. ovalis/H. uninervis 

Pioneer 
Mackay 

estuarine intertidal 

SI1 Sarina Inlet 21° 23.76 149° 18.2 Z. capricorni with H. ovalis (H. uninervis) 

SI2 Sarina Inlet 21° 23.712 149° 18.276 Z. capricorni with H. ovalis (H. uninervis) 

Southern 

Fitzroy 

(Fitzroy Basin 

Association) 

Fitzroy 

Shoalwater Bay 
Coastal intertidal 

RC Ross Creek 22° 22.953 150° 12.685 Zostera capricorni with H. ovalis 

WH Wheelans Hut 22° 23.926 150° 16.366 Zostera capricorni with H. ovalis 

Keppel Islands 
intertidal offshore reef 

GK1 Great Keppel Is. 23° 11.7834 150° 56.3682 H. uninervis with H. ovalis 

GK2 Great Keppel Is. 23° 11.637 150° 56.3778 H. uninervis with H. ovalis 

Boyne 
Gladstone Harbour 
estuarine intertidal 

GH1 Gladstone Hbr 23° 46.005 151° 18.052 Zostera capricorni with H. ovalis 

GH2 Gladstone Hbr 23° 45.874 151° 18.224 Zostera capricorni with H. ovalis 

Burnett Mary 

(Burnett Mary 

Regional Group) 

Burnett 
Rodds Bay 

estuarine intertidal 

RD1 Rodds Bay 24° 3.4812 151° 39.3288 Zostera capricorni with H. ovalis 

RD2 Rodds Bay 24° 4.866 151° 39.7584 Zostera capricorni with H. ovalis 

Mary 
Hervey Bay 

estuarine intertidal 

UG1 Urangan 25° 18.053 152° 54.409 Zostera capricorni with H. ovalis 

UG2 Urangan 25° 18.197 152° 54.364 Zostera capricorni with H. ovalis 
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Table 2. 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=tissue nutrients, SN=sediment nutrients, EM=edge mapping, 

RH=reproductive health, TL=temperature loggers deployed, LL=light loggers deployed.*=additional activity. 

Sector Region Catchment Monitoring location  
late Dry Season (2008) late Monsoon Season (2009) 

SG SM TN SN EM RH TL  LL  SG SM SH SN EM RH TL  LL  

Far 

Northern 
Cape York Endeavour Cooktown 

AP1 33 30 3 5 V 15 V  33 30 3  V 15*  V  

AP2 33 30 3 5 V 15 V  33 30 3  V 15*  V  

Northern Wet Tropics 

Russell / 

Mulgrave 

Johnstone 

Green Island 
GI1 33 30 3 5 V 15 V V*  33 30 3 3*  V 15*  V V*  

GI2 33 30 3 5 V 15 V  33 30 3 3*  V 15*  V  

Cairns 
YP1 33 30 3 5 V 15 V  33 30 3 3*  V 15*  V  

YP2 33 30 3 5 V 15 V V*  33 30 3 3*  V 15*  V V*  

Tully 

Mission Beach 
LB1 33 30 3 5 V 15 V  33 30 3 3*  V 15*  V  

LB2 33 30 3 5 V 15 V  33 30 3 3*  V 15*  V  

Dunk Island 
DI1 33 30 3 5 V 15 V  33 30 3 3*  V 15*  V  

DI2 33 30 3 5 V 15 V  33 30 3 3*  V 15*  V  

Central 

Burdekin Burdekin 

Magnetic 

Island 

MI1  33 30 3 5 V 15 V  33 30 3 3*  V 15*  V  

MI2  33 30 3 5 V 15 V V 33 30 3 3*  V 15*  V V 

Townsville 
SB1 33 30 3 5 V 15 V  33 30 3 3*  V 15*  V  

BB1 33 30 3 5 V 15 V V 33 30 3 3*  V 15*  V V 

Mackay  

Whitsunday 

Proserpine 

Whitsundays 
PI2 33 30 3 5 V 15 V  33 30 3 3*  V 15*  V  

PI3 33 30 3 5 V 15 V  33 30 3 3*  V 15*  V  

Hamilton Is. 
HM1 33 30 3 5 V 15 V  33 30 3 3*  V 15*  V  

HM2 33 30 3 5 V 15 V  33 30 3 3*  V 15*  V  

Pioneer Mackay 
SI1 33 30 3 5 V 15 V  33 30 3 3*  V 15*  V  

SI2 33 30 3 5 V 15 V  33 30 3 3*  V 15*  V  

Southern 

Fitzroy  

Fitzroy 

Shoalwater 

Bay 

RC 33 30 3 5 V 15 V  33 30 3  V 15*  V  

WH 33 30 3 5 V 15 V  33 30 3  V 15*  V  

Great Keppel 

Is. 

GK1 33 30 3 5 V 15 V  33 30 3 3*  V 15*  V  

GK2 33 30 3 5 V 15 V  33 30 3 3*  V 15*  V  

Boyne Gladstone 
GH1* 33*  30*    V*   V*   33*  30*    V*   V  

GH2* 33*  30*    V*   V*   33*  30*    V*     

Burnett Mary 

Burnett Rodds Bay 
RD1 33 30 3 5 V  V  33 30 3  V 15*  V  

RD2 33 30 3 5 V  V  33 30 3  V 15*  V  

Mary Hervey Bay 
UG1 33 30 3 5 V 15 V  33 30 3  V 15*  V  

UG2 33 30 3 5 V 15 V  33 30 3  V 15*  V  
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Table 3. Presence (ƴ) of Halophila ovalis, Halodule uninervis and Zostera capricorni in 

monitoring locations sampled in Reef Rescue MMP for plant tissue and reproductive 

health. Habitat type is classified as Reef=reef intertidal, Coast=coastal intertidal, 

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

Zostera capricroni = Zostera muelleri subsp. capricorni 

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

GBR 
region 

NRM Board Catchment 
Seagrass 

monitoring 
location 

H
a
b

it
a
t 

ty
p

e
 

H
. 
o

v
a
li

s
 

H
. 
u

n
in

e
rv

is
 

Z
. 
c
a
p

ri
c
o

rn
i 

Far 

Northern 
Cape York Endeavour Cooktown Reef ƴ ƴ ƴ* 

Northern 
Terrain 

(Wet Tropics) 

Daintree NA     

Russell / 

Mulgrave 

Johnstone 

Green Island Reef ƴ ƴ  

Yule Point Coast ƴ ƴ ƴ* 

Tully 
Lugger Bay Coast ƴ* ƴ  

Dunk Island Reef ƴ* ƴ  

Central 

Burdekin Dry 

Tropics 

Herbert NA     

Burdekin 
Magnetic Island Reef ƴ ƴ ƴ

+
 

Townsville Coast ƴ ƴ  

Mackay 

Whitsunday 

Proserpine 

Whitsundays Coast ƴ ƴ ƴ 

Whitsunday 

Islands 
Reef ƴ ƴ ƴ 

Pioneer Mackay Estuary ƴ  ƴ 

Southern 

Fitzroy  
Fitzroy 

Shoalwater Bay Coast ƴ* ƴ* ƴ 

Keppel Islands Reef ƴ ƴ  

Boyne Gladstone Estuary ƴ ƴ* ƴ 

Burnett Mary 
Burnett Rodds Bay Estuary   ƴ 

Mary Hervey Bay Estuary ƴ*  ƴ 

Seagrass reproductive health (status)  

Seagrass reproductive health was assessed from samples collected in the late Dry 2008 and 

late Monsoon 2009 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 adjacent (of 

similar cover and species composition) to each Seagrass-Watch monitoring 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 species. If Halodule 

uninervis seeds (brown green colour) were still attached to the rhizome, they were counted as 

fruits. Seed estimates are not recorded for Halophila ovalis due to time constraints (if time is 

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

Zostera capricorni, the 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 recorded- as they were too damaged by the collection process to be able 
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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). 

 

Figure 2. Form and size of reproductive structure of the three seagrasses collected ï 

Halophila ovalis, Halodule uninervis and Zostera muelleri ssp. capricorni. 

[Analysis and presentation of reproductive health (excluding seed banks) was conducted 

by James Cook University.  The report on reproductive health results was not available 

at time of production of this report] 

Seagrass tissue nutrient s 

In late Dry season (October) 2008, tissue nutrient (Halodule uninervis, Halophila ovalis and 

Zostera capricorni) samples were collected from the monitoring sites, as indicated in Table 3.  

Three haphazardly placed 0.25m
2
 quadrats were harvested from an area adjacent (of similar 

cover and species composition) to each Seagrass-Watch monitoring site. Leaves were 

separated from the below ground material in the laboratory and epiphytic algae removed by 

scraping. A re-evaluation of the laboratory techniques resulted in the inclusion of sub-

sampling, which expedited the processing time. Samples were oven dried at 60°C to a 

constant weight and dried samples of leaves will be homogenized by milling 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 Australia (a NATA certified laboratory). %C was determined by 

atomic absorption, also at QHSS. Elemental ratios (C:N:P) were calculated on a mole:mole 

basis using atomic weights (i.e., C=12, N=14, P=31).  

Analysis of tissue nutrient data was based upon the calculation of the atomic ratios of C:N:P. 

The magnitude of these ratios and their temporal changes allow for a broad level 

understanding of the physical environment of seagrass meadows. Changing C:N ratios have 

been found in a number of experiments and field surveys to be related to light levels (Abal 

et al. 1994; Grice et al. 1996; Cabaço and Santos 2007; Collier et al. 2009). Experiments on 

seagrasses in Queensland have suggested that at an atomic C:N ratio of less than 20, seagrass 

may suggest reduced light availability (Abal et al. 1994; Grice et al. 1996).  

The ratio of N:P is also a useful indicator as it is a reflection of the ñRedfieldò ratios 

(Redfield et al. 1963), and seagrass with an atomic N:P ratio of 25 to 30 can be determined to 

be órepleteô(Atkinson and Smith 1983; Fouqurean et al. 1997; Fourqurean and Cai 2001). N:P 

values in excess of 30 may potentially indicate P-limitation. The median seagrass tissue ratios 

of C:P is approximately 500 (Atkinson and Smith 1983), therefore deviation from this value is 

also likely to be indicative of some level of nutrient enriched or nutrient limited conditions.  
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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 using one-way ANOVA. Where appropriate, data 

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. Adsorbed exchangeable ammonium (NH+

4 ) was extracted using KCl. Previous 

analyses had shown that within site variability was negligible, therefore bulking of sediment 

cores before extraction was considered acceptable (after discussion with D. Haynes) 

representing quite a savings on analyses. 

 

Collecting sediment samples for rhizosphere nutrient analysis 

To extract adsorbed phosphate (PO
-3

4 ), the Olsen/ Colwell/Bicarbonate method was used. 

This technique is not affected by pH, and potentially strips all adsorbed PO
-3

4 from the 

sediments. Although this has the potential to overestimate the PO
-3

4 that is bioavailable to the 

seagrass, it was used to represent the total phosphorus pool and to compare with previous 

research studies and datasets. 

Chemical analyses of all inorganic nutrients were determined using a Skalar segmented flow 

auto-analyser, using standard water quality techniques.  

Replicate samples (3) of saturated sediment cores were collected at each site at the time of 

nutrient sampling. Cores were collected in ócut-offô 50 ml syringes and rubber stoppered. The 

volume of each core was measured from the syringe gradations. The intact core was weighed 

(g), dried in an oven (80°C, 48 h) and then reweighed to determine weight loss.  

Particle size density (ps) and porosity (ʌ) was calculated (Eq 1, Eq 2) by converting adsorbed 

nutrients units (ɛmolkg
-1
) to equivalent units (ɛmolL

-1
 sediment) to enable the molar ratios of 

the total sediment 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:  

ʌ = (H/1.025)/(H/1.025 + ((1-H)/ ps)) 

where H = proportion of water - (wet weight - dry weight)/ wet weight 

and ps = particle size density 
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Data was expressed as individual nutrient concentrations as well as the ratio of N:P 

(ammonium to phosphate). It was not possible to conduct statistical analyses between years as 

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 in Table 2. Along each of the three transects monitored per site, approximately 

20ml of sediment were collected every 5m to a depth approximately equal to the depth of the 

rhizome layer. Three homogenised samples (one per each transect) were collected per site. 

Detailed procedures are outlined in the Water Quality and Ecosystem Monitoring Programs - 

Reef Water Quality Protection Plan: Methods and Quality Assurance/Quality Control 

Procedures. Frozen samples were then sent for analysis. Extraction, clean-up and analysis of 

the sediments for herbicides were conducted according to NATA approved methods 

developed by QHSS.  

Within seagrass canopy temperature  

Autonomous iBTag
Ê

 submersible temperature loggers were deployed at all sites identified in 

Table 1. The loggers recorded temperature (degrees Celsius) within the seagrass canopy every 

90 minutes. The large capacity of these loggers allows the collection of 256 days of readings 

at 90 minute intervals. iBCod 22L submersible temperature loggers were attached to the 

permanent marker at each Seagrass-Watch site above the sediment-water interface. 

 

Autonomous iBTagÊ submersible temperature loggers attached to permanent site marker at 

Green Island (GI1) 

Seagrass canopy light  

Submersible Odyssey
Ê

 photosynthetic irradiance autonomous loggers were attached to 

permanent station markers at inshore and an offshore seagrass sites in both the Cairns and 

Townsville regions (Table 2). Measurements were recorded by the logger every 30 minutes. 

Where possible, automatic wiper brushes cleaned the optical surface of the sensor every 15 

minutes to prevent marine organisms fouling.  
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Submersible OdysseyÊ photosynthetic irradiance autonomous loggers deployed at Dunk 

Island (left) and Cockle Bay (right). 

Loggers were calibrated against a certified reference Photosynthetically Active Radiation 

sensor (LI-COR
Ê

 LI-192SB Underwater Quantum Sensor) in full direct sunlight 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 used for stratifying 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 in Queensland 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 setting out the means for identifying and achieving natural resource management targets 

and detailing catchment-wide activities addressing natural resource management issues 

including land and water management, biodiversity and agricultural practices. Seagrass 

habitat 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) (Heap et 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 seagrass habitats type in each 

region. Symbols/icons have been used in the conceptual diagrams to illustrate major controls, 

processes and threats/impacts (Figure 2). 
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Figure 3. Key to symbols used for conceptual diagrams detailing impacts to seagrasses. 


















































































































































































































