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ABSTRACT

This dissertation presents the results of research of physical and

bi o'l ogi cal processes of sedimentati on on the shoreface and

continental shelf in Pakiri Bay, on the east coast of the Northland

Peninsu1a, New Zealand. These envjronments comprise the subtidal

portion of the Pakjri sand bodY.

Sand bodies that are cont'iguous with unconsolidated sediments of

coastal bam j ers are characteri sti c of the embayed east coasts of

the Auckland and Northland Reg'ions, Yet ljttle is known of their
geomorphology. Existing mode'ls of shoreface and shelf sedimentation

afford ljmjted assistance because they were developed in different
environments. Factors that distinguish the study area from other

coasts include tectonjc stability, lack of modern (non-biogenic)

sediment inputs, the predominance of currents related to shoaling

surface waves, and a sea level stjllstand for the last 6'500 years.

The model of sedimentation developed 'is derived from intensive field
jnvestigation of the morphology, sedimentology and ecology of the

Pakiri Bay shoreface and continental shelf. Investigations of

sediment transport entai'l i nterpretat'ions of the sediments and

sedimentary structures of the seabed, appl ication of existing
sediment transport models and the analysjs of morphodynamic data.

The geomorphology of the Pakiri sediment body is characterized by a

regular pattern of morpholog'ic components and associated sediment

types. Alongshore varjation in these characteristics is generally

mjnor compared with shore normal varjation. The shoreface comprises

a curvil inear concave surface, that extends offshore from the

alongshore bar approx'imately 1500 m, to water depths of about 22 n.

The inner contjnental shelf comprises an equal'ly curvilinear, rnostly

convex, surface that slopes seaward to the relatively flat middle

contjnental shelf. Secondary morphological variations resu'lt from

the presence of large-scale bedforms on the middle continental shelf
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and landward margin of the inner shelf.

The sediments of the shoreface are fine, very well sorted quartz-

feldspathic sands of 2 6 mean grain size. The inner shelf sedjments

grade offshore from a med'ium sand to very coarse sands and fine
graveis (mean grain size 0.0 to 0.5 d). In contrast the sediments

of the m'id shelf are very fine sands (mean grain size 2.0 to 2.5 61,
w'ith a mud content of 5 to l0 percent.

Carbonate skeletal debris, derived mostly from molluscs, comprises a

sign'ificant proportion of inner and mjd shelf sed'iments. The

concentration of carbonates in the sediments increases offshore from

0 to 5 percent on the shoreface to 30 percent at the base of the

inner shelf. The carbonate fraction of the sediments is size graded

on the inner shelf and mid she'lf in accordance with the grain size
characteristics of the non-carbonate fraction.

A model of the distribution and abundance of living macrobenthos

(mostly of the phyla mollusca) is derived from benthos surveys in
Pakiri Bay. Species that are diagnostic of high and low energy

env'ironments are characteristic of the shoreface and middle
cont j nental shel f respect i vel y. The pattern of carbonate
concentrat'ion in the sediments of the subtidal sediment body does

not correlate with the pattern of modern biogenic production.
Highest I evel s of modern shel I production occur across the
shoreface, whereas carbonate concentrations are greatest at the base

of the inner shelf. Hypotheses are advanced to explain this
di chotomy.

The geomorpho'logy of the shoreface and inner continental shelf is
seen as a response to modern processes of sedimentation. Sediment

transport occurs primari'ly in response to currents related to
shoa'l'ing waves. Two process regimes are recognized. During
typically calm (swe11 wave) cond'itions the fine sands of the
shoreface may be transported landward as a result of an onshore mass

transport current. During severe storm events this process may

transport bed sedjments landward across the inner she'lf and middle
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eonttn,gntail shel f n f0;rmi:ng thC, eharacterlstlc sedlment and

morpholsgle patterns observed. tlowever, during such avents this
onshore flow is, probably countenacted by return flotus t,hat are able

to tlanspo,rt ersded foreshore and insho,re sedinents s,ea$a'Fd.

Key words,r- Sedime,ntation, shorefacen contlnental s'hellf, wavc

donlnated, carbonate sedimentatlon, sediment bodyn facies.
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