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Abstract 

Many coastal floodplain wetlands on the eastern Australian coast have undergone 

anthropogenic changes to achieve flood mitigation and agricultural land reclamation 

benefits. Most of these wetlands have suffered degradation of their environments and 

biota populations, altered hydrological conditions and formation of acid sulfate soils 

because of these changes. This has resulted in the growth of restoration programs 

using tidal re-inundation to rejuvenate the wetland without causing salinity intrusion 

onto surrounding agricultural land. 

The Yarrahapinni Wetland, on the New South Wales north coast, has undergone a 

program of incremental openings to the controlling floodgate system, and the changes 

to the hydrology and ecology have been monitored. By adopting an ecohydrological 

approach, this study used an understanding of the hydrological processes within the 

changing wetland to develop a scientific understanding of the behavioural patterns of 

the fish and crustacean populations of the system. 

Changes to the hydrological connectivity across the floodgate system were quantified 

based on areas of the various floodgate openings and compared with the tidal flow 

and range. It was found that a 25% opening level is sufficient to restore sufficient tidal 

influence on the hydrology of the system for extensive rehabilitative. The correlation 

between the salinity of the wetland and effects of flooding events was examined, and 

the water level of the controlling freshwater reservoir was found to be a more 

effective indicator of salinity than rainfall data. 

A mathematical model of the salinity of water available externally to the floodgate 

system for re-inundation was developed and the controlling freshwater reservoir was 

also found to be a more accurate indicator than rainfall data. 

The changes to the fish and crustacean abundances in close proximity to the inside of 

the floodgate system were compared before and after the first small incremental 

opening. It was found that 12 of the 26 species of fish and crustacean sampled in the 
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external reference creeks were not present within the wetland in significant 

abundances before the floodgate-opening trial began. After a small magnitude of 

hydrological connectivity was introduced to the wetland, 10 of these species had 

reappeared. 

An analysis of fish and crustacean abundance distribution throughout the wetland 

revealed that the species involved belong to three distinct groups: those that stay in 

the more saline sections, those that move to the more brackish regions and those who 

have distributed equally throughout the system. 
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