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Faunal changes in Waitemata Harbour sediments, 1930s—
1990s
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A resurvey of Powell's classic study of subtidal, soft-bottom communities in the
Waitemata Harbour, Auckland, was undertaken to determine the nature of faunal
changes between the 1930s and 1990s. Samples were dredged and associations were
intuitively deduced largely on the basis of molluscs and echinoderms, in a similar
fashion to Powell's 1930s study.

Away from the wharves and marinas the soft-bottom fauna is still remarkably rich
and diverse, and retains a similar gross pattern to the 1930s. Fourteen mollusc species
(dominantly carnivorous gastropods) appear to have disappeared or suffered major
reductions in abundance within the harbour. This has resulted in the disappearance of
two of Powell's associations (Tawera-Tucetona, Amalda) from the outer harbour.
There has also been an apparent reduction in the abundance and range of the turritellid
Maoricolpus roseus and a number of associated species of the shelly channel sediments
in the centre of the harbour.

Since the 1930s at least nine New Zealand mollusc species (mostly deposit- and
suspension-feeders) and one crab appear to have colonised the harbour, and nine others
seem to have increased in abundance. The establishment of extensive horse mussel
(Atrina) beds north-east of North Head is the most significant of these changes. Three
exotic bivalves {Limaria orientalis, Theora lubrica, Musculista senhousia) introduced
in the 1960s and 1970s have become so abundant in the harbour that they are now
codominant characterising species of six of the eight associations recognised in the
1990s.

The exact causes of many of these observed changes will never be determinable.
Some may be natural (e.g., spread of Atrina), but many are attributable to human
activities associated with New Zealand's largest city (e.g., TBT poisoning, closure of
sewage outfalls, increased sediment, fresh water and pollutants, ballast water
introductions, dredging).
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INTRODUCTION

Mitigation of the ever-growing impact of human activities on the world's natural environment
and ecosystems is the major challenge of this generation. Before we can address the issues of
how to reduce or eliminate these impacts and move towards more sustainable use, we need to
determine their nature. Monitoring programmes started in the 1990s have problems assessing
the extent of historical impacts and will take many years before long-term effects can be
documented and separated out from background natural changes. Investigations of long-term
(>50 year) natural changes and the effect of human impacts require reliable historical
documentation and/or samples of the biota and possibly its substrate (e.g., sediment or soil)
that are suitable for comparison with present-day studies.
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Historical (pre-1950s) studies on subtidal marine ecosystems in New Zealand are very
limited. The most significant and extensive documentation of any area of subtidal soft-
bottom marine biota in this country during this period was the pioneering study of the
Waitemata Harbour by Powell (1937).

This paper reports on a 1990s restudy of part of the Waitemata Harbour using similar
methods of sampling and analysis to Powell, in an attempt to determine what changes have
occurred between the 1930s and 1990s in the sea floor biota of New Zealand's most used
harbour, surrounded by its largest city.

Our 1990s restudy was restricted to the Waitemata Harbour in its strict sense, extending
seaward from its upper reaches out as far as Bean Rock in the east and Rangitoto Beacon in
the north (Fig. 1). This equates to Powell's (1937) survey areas A, B, and most of E. It
encompasses the commercial wharves and main pleasure boat marinas and the area of
assumed greatest human impact and pollution in the harbour.

Information on the physical characteristics of the Waitemata Harbour are presented in
Hounsell (1935), Slinn (1968), and Gregory et al. (1994).

POWELL'S 1930s WAITEMATA HARBOUR SURVEY
Field methods
Between 1926 and 1936 the late Dr A. W. B. (Baden) Powell, then Curator of Mollusca at
Auckland Institute and Museum, dredged bottom samples from 148 stations in the Waitemata
and, to a smaller extent, Manukau harbours (Fig. 1). Most sampling was undertaken during
the latter five years of this period. Samples were hand-hauled from a motor launch using
either a small naturalist's dredge or a conical dredge, each taking 10—15 litres of sediment per
haul. At some stations Powell took several hauls, which were used to help define the
boundaries of his faunal associations.

Powell does not record how his samples were processed nor what was the smallest size of
live organism that he identified. His records of numerous micromolluscs suggest that he
probably washed some samples over a sieve with about 1 mm openings.

Basic data
Powell (1937) undertook crude grain size analyses on some of his samples using the early
non-standard grading method of Allen (1899). The full unpublished data has been found for
a few of the samples, but its grain size divisions and method of separating fine sand from mud
are incapable of being directly compared with modern results. Information on tides, sea
temperatures, salinity, and pH was obtained from Hounsell (1935).

Powell identified-—and in some instances counted—all the live molluscs, echinoderms,
and crabs in his samples. He had a selection of polychaetes identified by Prof. W.B. Benham.
E. W. Bennett assisted with crab identifications and later included these Waitemata collections
in his review of New Zealand crabs (Bennett 1964). Amphipods, isopods, and a miscellany of
other groups of organisms were beyond the scope of his study.

Powell sampled 52 subtidal stations within our Waitemata Harbour restudy area, but no
results have been found or published for 13 of these, and a further 9 have very limited
identifications available (fewer than 3 taxa). Effectively for purposes of comparison we have
reliable presence/absence data on macromolluscs, most echinoderms, and most crabs for 30
stations.

Polychaete data is more patchy, with apparently many unidentified specimens. Powell's
polychaete list of 43 taxa is much harder to compare with our modern polychaete list of 105
taxa. For these reasons we do not believe that a comparison of the polychaete faunas would
produce any meaningful results.

A selection of preserved specimens, dead shells, and sieved dry bulk samples are held in
the Auckland Museum collections. Some of Powell's original notes, observations,
identifications, and counts are also available but provide little more information than that
published by Powell (1937).


