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The Camel Estuary is a ria, a deep valley that has been drowned by post-glacial rising sea levels. The estuary is shallow and sandy, only deepening at its mouth, with a narrow meandering channel that shifts position across the estuary. The estuary supports a diverse range of Biodiversity Action Plan (BAP) habitat types and estuarine communities, including saltmarsh, mud and sandflats, subtidal channels, grazing marsh and sand dunes, and is considered to be of primary marine biological importance. All these environments are influenced by the morphological evolution of the estuary. The estuary is an extremely dynamic system within which physical BAP habitats are prone to changes in shape and extent. This paper presents analysis and interpretation of historical data to understand estuarine dynamics within the Camel Estuary, and considers the likely future evolution of mobile physical BAP habitats.
Historical trend analysis shows that there have been major changes in the outer estuary since the mid 19th century. In the late 1920s, the main subtidal channel switched from the western to the eastern side of Padstow Bay. These changes led to new development of sand dunes at Harbour Cove and north of Rock, and caused dune erosion further south at Rock. Since then, the outer estuary has remained relatively stable with a positive sediment budget, with the main supply of sand sized sediment likely to be from marine sources. There is no morphological evidence to suggest that major changes will occur in the near future.
In the 1940s, a significant change in the middle estuary took place with the main subtidal channel shifting from the west bank (adjacent to Padstow) to the east bank (close to Rock), similar to its current position. Changes in the channel and intertidal sand bars in the mid estuary over the last 30 years suggest progressive movement of the main subtidal channel toward the configuration held prior to major channel migration in the 1940s. Observations from earlier studies suggest that similar natural movements of this channel have occurred in the past and naturally reversed after reaching a critical point.

The most significant changes to the morphology of the inner estuary have been those caused by human impact. This area of the estuary has been altered extensively by armouring, embankments, tidal barriers and bridges. Areas of saltmarsh still exist in creeks that are open to tidal flow and behind sheltered mudflat areas. These areas of saltmarsh are stable or very slowly accreting, but there appears little scope for future expansion within the current estuary boundaries. However, large areas of previously saltmarsh have been isolated from tidal flow and are now freshwater marshes and grazed farmland. These areas could return to saltmarsh if re-opened to the tide.  
Mining and dredging activities have historically both contributed and removed large quantities of sediment from the estuary system. Since mining ceased (post 19th century), sediment removal for the purposes of navigational dredging and sand mining has resulted in a net artificial removal of sediment from the estuary. However, there is no evidence of a long term overall loss of sediment in the estuary, indicating a significant natural supply from marine sources.  Current extraction activities therefore appear to be insufficient to counteract the positive sediment budget.

Long term acceleration of sea level rise will increase pressure on BAP habitats, particularly in the inner estuary, where habitats are dependent on a limited fluvial sediment supply and are restricted by artificial stabilisation.
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