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The amazing beach foam of Puaotetai Bay, south Piha 
 

Mike Wilcox 
 

 
Fig. 1. Puaotetai, 'foam bay', at low tide, south Piha. 
Photo: Mike Wilcox, 20 Sep 2014. 

 

 
Fig. 2. The Gap, south Piha. Photo: Mike Wilcox, 20 
Sep 2014. 

During the Bot Soc trip to Piha (Fig. 1) on 20 

September 2014 we were much impressed by the 
abundant white foam washing through The Gap (Fig. 

2) and the Taitomo Island “Keyhole” tunnel into 
Puaotetai Bay. The name Puaotetai actually refers to 

“the foam that piles up in the bay during stormy 
weather”.  According to Wikipedia, sea foam, ocean 

foam, beach foam, or spume is a type of foam 

created by the agitation of seawater, particularly 
when it contains higher concentrations of dissolved 

organic matter (including proteins, lignins, and lipids) 
derived from sources such as the breakdown of algal 

blooms. These compounds can act as surfactants or 

foaming agents. As the seawater is churned by 
breaking waves in the surf zone adjacent to the 

shore, the presence of these surfactants under these 
turbulent conditions traps air, forming persistent 

bubbles that stick to each other through surface 

tension. In this way, foam forms when dissolved 
organic matter in the sea is churned up. Sea foam 

results mainly from the enrichment of surface-active 
substances exuded by (i) phytoplankton blooms, (ii) 

seaweed or (iii) even terrestrial plants (Schilling & 
Zessner 2011). The enriched material is whisked into 

foam by the action of waves and washed ashore 

(Fig. 3). 
 

   When large blooms of algae decay offshore, great 
amounts of decaying algal matter often wash ashore 

and algal blooms are one common source of thick 

sea foams. Vivienne Cassie Cooper (1996) indicates 
that the main algae involved in our surf beach foam 

are the centric diatoms Attheya armatus, 
Asterionellopsis glacialis   and   Aulacodiscus  
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kittonii.  The same assemblage, but with a 

predominance of Aulacodiscus kittonii, has been 
recorded from Kawerua, Northland (Sharma 1975).  

At the end of a bloom in the surf zone on the west 
coast beaches, mounds of detergent-like foam may 

accumulate in blanketing clouds. Thus, blooms of 

surf-zone benthic diatoms are commonly 
responsible for the sea foam. In particular, Attheya 
armatus has a remarkable ability to accrete sand 
and clay particles and to form sticky aggregates that 

foam on the shore (Lewin & Norris 1970; Crawford et 
al. 1994). This species is not planktonic, but benthic, 

dwelling in the sand. 

 
   Another possible source of the sea foam at Piha is 

bull kelp (Durvillaea antarctica). Mass die-offs of bull 
kelp occurred on Auckland’s west coast in 1995 and 

1998. Microscopic examination of the September 

2014 Piha foam revealed an abundance of brown, 
cellular detritus particles which could well have been 

sloughings from Durvillaea. Very few unicellular 
algae were detected, though the detritus may 

represent sticky diatom aggregates.  
 

   As to the environmental effects of the foam, it was 

apparent at south Piha during the Bot Soc visit that 
intertidal sea life was unusually sparse. Foam may 

well have affected invertebrates (Fig. 4), and also 
seaweeds, which were noticeably absent over large 

areas.  Toxic effects of water foams have been well 

documented (Schilling & Zessner 2011).  
 

 
Fig. 3. Sea foam, Taitomo Island, south Piha. Photo: 
Mike Wilcox, 20 Sep 2014. 

 

 
Fig. 4. Sea foam overlying a colony of mussels 
(Xenostrobus pulex) at The Gap, Photo: Josh Salter, 
20 Sep 2014. 
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Wittrockiella salina  in  Auckland 
– a green alga at the crossroads 

 

M.D. Wilcox 
 

Introduction 

Since 2005 I have been studying the marine algae of 
Auckland, recording their occurrence, habitats and 

distribution. The goal is to compile a comprehensive 
account of Auckland’s seaweeds, supported by 

herbarium specimens and field observations. A large 
range of habitats has been surveyed covering the 

main harbours (Waitemata, Mahurangi, Whangateau, 

Manukau and Kaipara), the west coast shores, the 

east coast shores, and the Hauraki Gulf Islands. 

Observations and collections have ranged from 
subtidal rocky reefs and channels (thanks to the 

efforts of various SCUBA divers) to the intertidal 
rocky shores and mudflats. 

 
Of all the 550 or so species of marine algae we have 

in Auckland waters, one stands out for its specialised 

high-intertidal   brackish   habitat   which   is   at  the  
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