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Figure 1. 
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Figure 2. 
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Figure 3. 
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Table 1. 

Indicator Sub-lethal 
(ecophysiological) 

State change 

(whole plant and 
population scale) 

Population decline 
(whole meadow scale) 

A. Tissue nutrients  Ratios of key 
macronutrients change 
to indicate relative 
excesses (e.g. C:N*, 

C:P, N:P, 
13

C) 

Limited by species 
variable upper 
threshold 

- 

B.  Chlorophyll 
concentrations  

Rapid short term 
changes observed  

Limited by species 
variable upper 
threshold  

- 

C.  Production of 
reproductive 
structures  

- Reduced flowering 
and fruiting, loss of 
seeds for meadow 
recovery seen as high 
variability among 
sites* 

Threshold reached 
where no reproduction 
occurs 

D.  Change in plant 
morphology  

- Change in meadow 
LAI: reduction in leaf 
area  

Threshold where 
reduction in leaf area 
is incapable of meeting 
respiration demand 

E.  Community 
structure  

- Change in species 
composition 

Loss of species due to 
the threshold being 
reached 

F.  Change in species 
abundance 
(population structure)  

- Change in abundance 
of species (i.e. % 
cover)* or the number 
of individuals in each 
population 

Reduction in effective 
population size 

G.  Change in 
meadow area  

- - Reduction in total 
meadow area (habitat 
loss) 

H.  Recovery time 
from loss  

Limited or no change Measurably delayed Potentially no recovery 
if threshold reached 
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Figure 4. 
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Figure 5. 
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Table 2. 
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Figure 6. 
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Figure 7. 
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Table 4. 

    Thresholds Sub-lethal indicators 

Level Parameter grouping Parameter a. Flood 
plumes 

b. Salinity c. In-situ 
thresholds 

d. Light x 
temperature 

e. 
Review 

f. Light  g. Light x 
nutrients 

Physiological (sub-lethal) Leaf tissue nutrients %C        

  %N        

  C/N        

  Del13C        

 Energy reserves Rhizome 
carbohydrates 

       

 Photosynthesis PAM        

  O2 production        

Plant-scale (state change) Growth Leaf         

  Rhizome         

 Morphology Morphology        

 Sexual reproduction Sexual reproduction        

Meadow-scale (population level) Abundance Shoot density        

  Percent cover        

  Biomass        

 Species composition Species composition        
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Figure 8.  
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Figure 9.  
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http://watermonitoring.derm.qld.gov.au/host.htm



