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Abstract

Two groups of Pyramids have been visited and studied by the members of the Panaga Sub-Aqua Club. The northern group was toppled and jumbled by trawling in 2005, however, this has resulted in a structure far more attractive to marine life than the discretely placed pyramids of the southern group. The life associated with these structures is described in this report and suggestions, based on the fecundity of the northern group, are made for the design of subsequent structures.
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Fig.1:  Location of the northern and southern groups

The Pyramids

During the period 2002 - 2003, the Bruneian Fisheries Department deposited a number of concrete pyramids on the seabed offshore Kuala Belait, Jerudong and Muara. The structures were clustered, and consist of five metre high, vertically elongated triangular pyramids; hence their name. 

The purpose of these structures was to encourage fish life and to prevent trawling in prohibited areas. That the majority of the pyramids we visited have fishing net remnants caught on them, and some have even been toppled, suggests that the latter purpose has been very effective.

The study area comprises two groups both lying about seven nautical miles WNW of the Belait Fairway Buoy.

Southern Group  4o 39.814 N  114o 04.762 E
water depth 15 metres

Northern Group  4o 41.016 N  114o 04.783 E
water depth 18 metres

Timbali Datum  
	Without the benefit of side-scan sonar, the layout of the pyramid clusters can only be described from dives made in typically poor visibility (2 – 6 metres) and returns from the dive boat echo-sounder, however, the two clusters are markedly different and may point the way towards optimal clustering.

The southern group has eight structures spread roughly in a 40 metre line SW-NE, all but one standing upright and separated by a distance of zero (touching) to 10 metres.

Fig. 2: Typically gloomy conditions on the southern cluster
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Fig. 3: Approximate lay-out of the southern cluster showing the discretely positioned pyramids.

	The northern group appears to have been trawled early in 2005 with the result that the pyramids have toppled and lie jumbled together (fig.4).

This must have happened in April/May 2005 since the muddy bases of the pyramids were lying exposed. This muddy base would soon be eroded by sea action.
Fig.4:  The toppled pyramids of the northern group (may 2005)
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Diving Conditions

The pyramids are visited regularly by the Panaga Sub-Aqua and have been photographed on five visits since 2004. Their relative proximity to the Kuala Belait Boat Club allows for easy access and they are often used as dive sites when the weather precludes more distant trips. The sites are strongly affected by the brackish surface waters of the Baram River (SW monsoon) and Belait river (NE monsoon). This results in a greenish, less saline layer of surface water often six to eight metres thick. Visibility in this layer is often less than four metres. The seabed is a very fine muddy silt that stirs up under the slightest provocation. Even mild wave action will disturb this layer reducing visibility in the bottom two to six metres to less than a metre.

This leaves a small window between the brackish surface water, and the disturbed bottom sediments where the visibility can be as much as 10 metres. On such days, the impressive sight of the peaks of the pyramids poking above the bottom layer reminds one of a series of alpine mountains rising through the clouds. Anything more than gentle currents (0.2 knots) have not been encountered.

Dive Trips:

28th February 2004.  Panaga Divers’ first trip to the southern group of pyramids occurred just at the end of the NE monsoon. On descending towards the strong sonar image, the clear surface waters gave way abruptly, about five metres from the seabed, to a turbid mustard coloured layer of disturbed bottom silt. Poking through this layer could be seen the apexes of several of the pyramids. The descent into the murk saw the visibility reduce to about one metre.

.

There was concern that this silty layer would reduce the potential for colonisation, however, the disturbed sediments must be rich in nutrient since the pyramids (in this group anyway) were covered in a dense marine growth of soft corals (Acanthagorgia sp.,), algae, barnacles, bryozoans and small anemones. Stinging hydroids were abundant. Like the huge offshore installations of BSP, there was virtually no space left on the surfaces of the structures where the substrate was still visible.

The seabed in this location (west of the SW Ampa Field) is muddy and easily disturbed. The numerous holes appear to be occupied judging by the occasional ejection of clouds of sediment, however, the residents were not observed. A crayfish, covered in silt, was living in the typical scour under the base of the pyramid, and a cuttlefish hovered slightly above. Schools of cardinal fish (Apogon sp.,) and black spot snappers (Lutjanus sp.,) hovered on the edge of visibility. On every pyramid visited, the distribution of species seemed similar. 

Rising to the top of the pyramids, fishing lines and nets hung down. Schools of yellow tail jacks (Caranx sp.,) swirled around, at one point totally obscuring the view! Strangely and subtly, the sharp barrier between the clearer surface waters and the murky depths would rise up and down, sometimes revealing the schools of fish rushing around the peaks of the pyramids, and then plunging the whole scene into the clouds once more. Alone on one of the peaks, swam a minute juvenile Bannerfish (Heniochus acuminatus). It was the only example we witnessed of a genuine reef fish. Would it last long in that environment, or would it soon become food for sometime larger? 

The pyramids are alive and well, and supporting a thriving ecosystem.

	1st May 2005.  Visit to the northern group of pyramids. The conditions excited and disappointed, as crystal-clear surface waters gave way to one metre visibility on the pyramids, with just the tops poking through the bottom silty layers. 

 

The cluster of half a dozen structures had been pulled over, apparently recently, since much life was covered in silt and the muddy bottom of the legs was now exposed. Trawlers prowled the border half a kilometre away. Was it one of them that destroyed this habitat?

Fig. 5:A recently toppled pyramid. (See also fig. 4)
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8th October 2005:  A training exercise was conducted using the southern group of pyramids as a datum. It also provided the opportunity to observe any changes since the club’s last visit on 28th February 2004, some 19 months ago.

The visibility was reasonable being about six metres near surface below a Baram layer of a few metres, gradually dropping to about three metres at the seabed in 15 metres. On both dives, more than six pyramids and one toppled and smashed one were counted. Sonar readings were also taken and a map constructed based on these readings, and the underwater observations (fig. 3). It was reckoned that seven vertical five metre pyramids were in the group with an eighth one collapsed. Two other sonar echoes were obtained but more than 40 metres from this group that were spread over a NE-SW trending line some 40 metres long and eight metres wide.

 

The diversity of fish life was advanced compared to 19 months ago, the species seen being noted below. The pyramids were still covered by a strong growth of Acanthagorgia sp., with a small amount of Dendronephthya sp. Stinging hydroids that had been plentiful were absent. 

 

Of particular note were white whip corals of about 20 - 40 cm in length. They covered the horizontal beams lying on the seabed and were not there 19 months ago. On both dives, small sea snakes (Kraits - Laticauda sp.,) were observed (40 cm).

 

Fish species were Hawkfish (Cirritichthys sp.,), an inflated small porcupine fish (looking nervous - Diodon sp.,) a very defensive grouper (50 cm - Epinephelus coioides), a pair of Angelfishes (Pomacanthus annularis - common on the platforms), schools of Gold-saddle Rabbitfish (Siganus guttarus), Red(?) Snapper Lutjanus sp., and Sweetlips (Diagramma pictum).

 

 

21st April 2007: The visibility from surface was good (c. eight metres) and at the top of the pyramids, the peaks of three or four of the cluster could be seen, however, near the seabed, the visibility dropped to less than a metre at a distinct thermocline (28 – 25oC). This chilly layer of water also dissuaded divers from venturing too close the bottom. The condition of the pyramids was good with a strong growth of Acanthagorgia dominating the Dendronephthya. 

For a second dive, the northern cluster about a mile away was visited. The difference between the southern and northern sites was remarkable. With similar visibility, the toppled northern group had collapsed further into a tangle of concrete beams, however, it was the abundant schools of pelagic fish that impressed. Jacks (Pseudocaranx sp.,), trevallies (Caranx sp.,) and a school of large barracuda (Sphyraena sp.,) swirled around in the gloom. One metre-long barracuda emerged from within the tangle of concrete pillars. Since 1st May 2005, the bare, mud-encrusted structures had been colonised by soft corals Acanthagorgia and Dendronephthya. This has attracted colonies of rabbitfish (Siganus javus ?) and batfish (Platax teira), whilst the normal denizens of a well-established platform, pufferfish (Arathron sp.,) and hawkfish (Cirrhitichthys sp.,) patrolled the shadows.

The abundance and diversity of life on the northern group was remarkable, and reminiscent of diving the offshore oil installations. It may be that the secret of this cluster's success is the fact that it was toppled and has subsequently collapsed into a shady jumble of pillars that provide all the nooks and crannies essential to the formation of a marine eco-system.

Summary

	The pyramids are a successful habitat for the establishment of soft coral communities. Attracted to this environment are reef fish, pelagics, sea snakes, crayfish and cuttlefish. The relatively often seen stingrays are indigenous to the muddy bottom.

However, the planned disposition of the southern group of pyramids (fig. 6) is probably not the best design. By accident (May 2005 – fig. 7), the toppled and jumbled northern group of pyramids appears to support a greater abundance of life. This may be because of the greater shelter and shade provided by this accidental design.

Firm conclusions cannot be reached on relatively few documented visits, however, the Panaga Sub-Aqua Club will make repeated dives on these structures during 2007.
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