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Within the Mediterranean Sea, Ischia Island (Italy) offers a natural laboratory where CO2 vents 

generate chronic low-pH conditions, making it an ideal setting to study ocean acidification's 

long-term effects, a relevant concern in the semi-enclosed Mediterranean basin. Previous 

studies of the Ischia macroalgal community have highlighted the tolerance of the brown alga 

Dictyota dichotoma to acidic conditions among rocky shore macroalgae. This study provides a 

portrait of the macroalgal assemblage at Ischia Island in acidified sites, exploring the functional 

and biochemical adaptation strategies of D. dichotoma along the natural pH gradient. Sampling 

was conducted at three sites spanning the acidification gradient: low pH (6.25), intermediate 

pH (7.14), and control pH (8.13), each including three replicated areas. An external sampling 

control area was also included to prevent possible influence from the pH gradient. The results 

showed a progressively simplified assemblage from the control to the acidified site, which was 

completely dominated by D. dichotoma. With decreasing pH levels, the individuals reinforced 

their structural tissues and increased antioxidant defenses in order to reduce the oxidative 

damage and support photosynthetic efficiency. These results provide a good basis for future 

long-term monitoring efforts, useful for the assessment of temporal changes in D. dichotoma 

productivity and offering a deeper insight into the adaptive responses of this and other species 

under future high-CO₂ ocean conditions. 
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