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Mangrove, saltmarsh and peripheral
vegetation of Jervis Bay

Peter J. Clarke

Abstract

Clarke, P.J.* CSIRO Division of Fisheries, P. O. Box 94, Vincentia, NSW, Australia 2540) 1993.
Mangrove, saltmarsh and peripheral vegetation of Jervis Bay. Cunninghamia 3(1): 231-254. Studies
of the mangrove and saltmarsh vegetation of Jervis Bay were undertaken for inventory and
baseline purposes. Vascular plant species composition, distribution and abundance were quanti-
tatively measured. The vascular flora consists of about 140 species, of which 15 are introduc-
tions. Nine species are found at or near their distributional limits around Jervis Bay. The major
ordination axes are interpreted as elevation and variability in moisture content. Classification of
sites produced 12 complexes after fusion of 30 smaller groups. These complexes have the
provisional rank of an association in phytosociology and can be recognised on aerial photo-
graphs. The area contains a number of species and vegetation types that are rare or absent from
other locations in NSW. Jervis Bay is now a reference system against which changes in the
distribution and abundance of intertidal vascular plants can be measured. Such information is
fundamental to the management of Jervis Bay and other areas of estuarine vegetation in NSW.

Introduction

Mangroves and saltmarshes are plant assemblages that are periodically inundated
with seawater and usually grow in waterlogged saline soils. In Jervis Bay, mangrove
and saltmarsh plants are mainly found in six estuaries, although smaller pockets
occur in minor creeks, lagoons and on rock platforms. General descriptions of the
extent and composition of the vegetation are given in Adam and Hutchings (1987),
and West (1987). Major mangrove, saltmarsh and seagrass stands have also been
mapped by West et al. (1985) at a scale of 1:25 000 based on limited ground truthing.

A baseline study of the mangrove and saltmarsh vegetation was initiated in 1987 as
a part of a major study of the marine environment in Jervis Bay. Detailed quantitative
information on the distribution, abundance and performance of mangrove and salt-
marsh vegetation was required as reference or baseline data, so that any change
could be detected after developments in the bay. Such detailed data prior to major
developments have been generally lacking for many Australian ecosystems.

Measures were made at the assemblage, population and individual levels of biolog-
ical organisation over a wide range of spatial and temporal scales. This paper de-
scribes: 1) the species composition of the vegetation, 2) the distribution of species
across environmental gradients, 3) the population structure of the major species, and
4) the assemblage or community patterns.

Study site
Jervis Bay is a circular marine embayment (35’ 07'S, 150 42'E) with a maximum depth

of 30 m and a surface area of 102 km? In comparison with other embayments, the c.
400 km? catchment of Jervis Bay is small relative to the surface area of the bay (West

* Present address: School of Biological Sciences, University of Sydney,Australia 2006.




232 Cunninghamia Vol. 3(1): 1993

1987). The mangrove, saltmarsh and fringe forests are found in the tidal creeks that
enter the bay and in a few instances on rock platforms. The climate is mild with a
mean daily temperatures range of 13.6°C to 19.9°C. The mean annual rainfall for Point
Perpendicular is 1230 mm, although the mean rainfall was higher from 1986 to 1991
(c. 1500 mm). Rainfall along the Illawarra section of the south coast is several hun-
dred mm higher than that recorded for the far south coast. The tides in Jervis Bay are
semidiurnal with a maximum range of about 2.2 m; the range is attenuated in the
tidal creeks and inlets. Anthropogenic influences on the mangroves, saltmarsh and
fringe forests have been moderate with some historic clearing and draining, currently
these influences are limited to occasional incursions by trail bike or four wheel drive
vehicles.

Methods

Survey design

Sampling was designed to measure variables over hierarchies of space and time so
that estimates of spatial and temporal variance could be made (see Underwood 1991).
In the case of long-lived mangrove and saltmarsh plant species, the survey was
designed to assess spatial variation in the distribution and abundance of mangrove
and saltmarsh species. Six tidal inlets were sampled in Jervis Bay: Cararma Creek;
Wowly Gully; Callala Creek; Currambene Creek; Moona Moona Creek; and Flat Rock
Creek (Figure 1). Each inlet was divided into 500 m sections and transects were
randomly placed in these sections at right angles to zonation of vegetation. Adjacent
to each transect, 50 X 20 m plots were established. These plots were subjectively
located at low, mid and high tidal elevations in structurally similar vegetation. Four
replicate quadrats of 5 X 5 m were placed within these plots in a random manner

(Figure 1).

Species composition and distribution

Floristic lists were compiled from quadrat, transect samples and field reconnaissance.
Voucher specimens have been collected for most species and are held by the John Ray
Herbarium at The University of Sydney. Identifications were determined by the Roy-
al Botanic Gardens, Sydney. Nomenclature follows that used by Jacobs and Pickard
(1981) and Harden (1990, 1991).

Estimates of cover for each species present in quadrats were made in the following
classes: 1 (less than 5%), 2 (5-20%), 3 (21-50%), 4 (51-80%), 5 (81-100%). In order to
obtain inforation on the structure of mangrove communities, Avicennia marinag sensu
lato was divided into five classes based on information about tree height and shape.
These classes (attributes) were: seedlings; shrubs <2 m; shrubs 2-5 m; single-stemmed
trees >5 m; and multi-stemmed trees >5 m. Measures of cover were initially made
from December 1988 to February 1989. A random subset of plots in four creeks was
resampled from April to July in1991 so that temporal comparison of species richness
could be made. These data were analysed in a mixed ANOVA where time, creeks,
and plots nested in creeks were treated as random factors, but elevation was treated
as a fixed factor.

The presence/absence of plant species along each transect was alsp recorded at con-
tiguous one metre intervals. These data were summed for ten metre lengths of each
transect to provide frequency data for interpretation of aerial photography. Data for
each creek were summed to provide an overall view of the most common species in
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Figure 1. Diagrammatic representation of spatial hierarchies of sampling,
































































