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  INTRODUCTION
The area encompassed by the Two Peoples Bay Nature Reserve is of considerable historic, as well as present-day botanical, interest. Because of the fine anchorage nearby and its proximity to Albany, the area has long been accessible to scientists. Consequently a number of botanical collections have been made since the time of the first exploration. The studies which began with the creation of the Reserve inevitably involved the collection of botanical data. We have collated details of all past collections in the preparation of this paper and here present a list of all vascular plants found on the Reserve together with a brief ecological and biogeographical analysis of the data.

   HISTORY OF BOTANICAL COLLECTIONS
As Chatfield (ch. 2 of this publication) has already outlined, the natural resources of the south-western part of the Australian continent attracted the interest of sea-borne explorers. These men primarily sought safe anchorages, fresh water and food. Few could afford the luxury of detailed investigations of the coastline but those who did invariably made collections of the plants. The first such detailed survey of the Two Peoples Bay area was made between 20 and 27 February 1803 by Midshipman Ransonnet under orders from Captain Baudin (in the Geographe). Ransonnet went by long boat from King George Sound around into Two Peoples Bay. He climbed Mt Gardner, explored the inlets to the east and took a boat up a small creek into the waterbody now called Gardner Lake. He ‘...could make out another lake which joined this one (and) wanted to follow it but it was impossible to combat the obstacle made by the thick shrubs settled on the sand dunes.’ (Ransonnet 1803).


During the same few days another party, including the geographer Faure, was exploring the coast from Oyster Harbour in the west to Mt Gardner (Baudin 1947). It is probable that they both made collections from the Reserve area as all Baudin's expeditions were instructed to collect plants when on land. However, specimens collected from Two Peoples Bay could be few in number as King George Sound was extensively surveyed during the time of Baudin's visit and duplicates may not have been kept.


The entire collection made on the 1803 voyage of the Geographe from Sydney to the Bonaparte Archipelago, via the South Australian gulfs, Ceduna, King George Sound, Geographe Bay and Shark Bay (L.R. Marchant 1982), is lodged at either the Museum National d’Histoire Naturelle at the Jardin de Plante or the Museum d’Histoire Naturelle, Le Havre. It would appear that, after the Geographe returned to France, the plants were sorted and classified according to the pre-Linnean System that was then in use. Subsequently they received little attention (L.R. Marchant,1 personal communication 1982).

In June 1831 the colonial surgeon at Albany, Alexander Collie, accompanied a band of sealers on a visit to Coffin Island. He then crossed to the mainland and climbed to the summit of Mt Gardner where he made some general observations on the soils and vegetation on much of the Reserve. It is not known whether Collie collected any plants during this visit but he did add some: he planted almond seeds in a patch of brown loam near the top of Mt Gardner. He had previously planted almond, castor oil and other species, and one of the sealers planted flower seeds on Coffin Island (Collie 1833). No evidence of any plantings has been seen during the thorough surveys of the past decade.

Johann August Ludwig Priess, a German botanist, made numerous collections as he travelled on foot from Torbay to Cape Riche late in 1840. Although he is thought to have travelled north of the Reserve area (N.G. Marchant,2 personal communication 1981) his collections included six specimens labelled Two Peoples Bay 23, 24 November 1840 (Lehmann 1844-47). The species collected were Jacksonia spinosa, Isopogon longifolius, Leucopogon corynocarpus, Pimelia sylvestris, Microcorys selaginiodes (?), and Scaevola revoluta. Only the first two species have been collected on the Reserve subsequently. S. revoluta has only been collected in the north of Western Australia and no record of the species of Microcorys can be found.

Following the re-gazetting of the Two Peoples Bay Nature Reserve in June 1967 (chs 2 and 3 this publication), the public interest in the area, especially in the Noisy Scrub-bird, provided impetus for detailed studies of the biota. Early studies focussed on the rare birds found on the Reserve and plant collections were made mainly to identify the species important in the habitats of these birds. This work was carried out by the staff from the CSIRO Division of Wildlife and Ecology. Later research, dealing more specifically with the flora and vegetation of the Reserve, was conducted by the staff from CSIRO, the Department of Fisheries and Wildlife (now Conservation and Land Management), the University of Western Australia and various herbaria.

In the compilation of a flora list, plant collections or lists of plant collections made by the following people at locations shown in Figure 1.4 (this publication) have been examined: L.A. Moore & G.T. Smith (1974-82 , CSIRO plant study transects, locations 1, 2, 3 and 6); M.C. Ellis, L.A. Moore, F.N. Robinson and G.T. Smith (1969-82, Noisy Scrub-bird study areas, locations 4 and 5); R.E.S. Sokolowski (1976, location 7); I. Abbott (1980, locations 7,8 and 9); N. Kolichis and G.T. Smith (1980, location 7); E.M. Gude (1990, wetlands in locations 2,3,4, and 13). Collections in the more general regions 10-12 were made by A.J.M. Hopkins (1975-87), L.A. Moore and G.T. Smith (1974-82), A.A. Burbidge (1970-71), R.E.S. Sokolowski (1971-78), G. Folley (1978-82) and S.D. Hopper (1979-81). Other collections for which no specific locality data were given have been incorporated without annotation. These collections result from visits to the Reserve by N.T. Burbidge from the Herbarium Australiense (1973), J. Powell from the National Herbarium in Sydney (1980), A.S. George (1964, 1967 and 1971), N.G. Marchant (1971) and S. Paust (1971) from the Western Australian Herbarium.

The large number of collectors and collections of Two Peoples Bay material has posed species problems in the compilation of a flora for the Reserve. Many of the identifications are not supported by voucher specimens and some specimens are in distant herbaria. However, we now have a substantial, though incomplete, collection located at the Western Australian Herbarium (PERTH) and the Helena Valley Laboratories of CSIRO Division of Wildlife and Ecology. Field herbaria are located at CALM's Wildlife Research Centre, Woodvale and at the Two Peoples Bay Research Station. As far as possible, specimens incorporated in these herbaria are consistently named (nomenclature of Green 1985).

THE VASCULAR FLORA
A total of 622 vascular plant species have been recorded as occurring on Two Peoples Bay Nature Reserve; these are listed in Table 10.1, together with location and phenology data. Of this total 352 species (55 per cent) belong to nine major families: Papilionaceae (48 species), Proteaceae (58), Orchidaceae (55), Myrtaceae (51), Epacridaceae (36), Asteraceae (34), Cyperaceae (31), Stylidiaceae (20), Poaceae (19). The most diverse genera are Stylidium (18), Leucopogon (17), Acacia (14), Caladenia (14) and Hakea (13).

The 51 introduced species found on the Reserve are denoted in Table 10.1 by asterisks.

    CONSERVATION STATUS
Three species of vascular plants occurring on the Two Peoples Bay Nature Reserve are gazetted as rare flora, under Section 23 of the Wildlife Conservation Act 1950-1984. They are Adenanthos cunninghamii (Plate 10 this publication), Banksia verticillata and Stylidium plantagineum (Fig. 10.1) (Government Gazette 25 June 1990). Melaleuca baxteri was declared on 14 November 1980 but was deleted from the list in a subsequent notice (12 March 1982), as the type species had recently been equated with Agonis spathulata and the species at Two Peoples Bay is now believed to be an undescribed Melaleuca. It is referred to in this publication as Melaleuca sp. 1. (Fig. 10.2). It was previously thought to be restricted to Gardner Creek but was found to be common in the gullies around Mt Gardner. Table 10.2 lists ten species of special interest extracted from priority lists compiled by CALM in June 1990.

 THE PITCHER PLANT
One species of particular interest occurring at Two Peoples Bay is the Albany or Western Australian Pitcher Plant, Cephalotus follicularis (Plate 8 this publication). The species is endemic to the south-west of Western Australia where it occurs between Busselton and Mt Manypeaks. It is probably best known from the Albany district. On the Reserve, Cephalotus can be found in the peaty swamps around Gardner and Moates Lakes. It is in a monotypic family, Cephalotaceae, which is most closely related to the families Crassulaceae and Saxifragaceae. The ecology of the species has been studied by Sally Clarke of the Department of Zoology, University of Western Australia. The following information was supplied by her (personal communication 1982).

The plant form is a rosette, ranging in size from a single pitcher or a few unmodified leaves to as many as 200 pitchers and unmodified leaves. Growth occurs from November to February, when new, modified leaves (pitchers), unmodified leaves and flower buds appear and mature. New plants may also develop, apparently from underground stems. Plants which live in the shade are green and are a larger size than those growing in sunlight. The maximum pitcher length is about 25 mm in the shade and 18 mm in direct sunlight, but more common sizes are 20 mm and 12-15 mm respectively.


Pitchers growing in direct or partial sunlight have varying degrees of red colouration caused by the development of anthocyanin pigments in sunlight; in full sunlight they are completely dark red while those in partial sunlight have red or pink patches and those that live in the shade are green. The plant may live for many years, each year recruiting new, modified and unmodified leaves. Pitchers in full sun die within the first year while those in the shade die in their second year. The white flowers are borne on 30-60 cm stalks in late summer.

When fully grown the pitchers open and are about 75 per cent filled with a fluid which is secreted by the plant. This fluid traps insects and also acts as the digestive medium. Observations have indicated that only about 10 per cent of the ants visiting the pitcher are trapped. Other invertebrates commonly captured include dipterans and mites and, more rarely, coleopteran larvae and millipedes. The pitcher provides suitable habitat for a community of invertebrate species including protozoa, rotifers, oligochaets, nematodes, ceratopogonid larvae, harpacticoid copeopod crustaceans and aquatic mites. Caging experiments have shown that these invertebrates are transported by the wind (most likely as cysts) or splash from rain, or are brought on the insects which visit and perhaps fall prey to the pitcher.

The pitchers’ microfauna are also found in adjacent, small pools but since the pitcher provides a rich food source of small bacteria and trapped arthropods, it is therefore able to support denser populations. The pools often contain species of micro-organism related to those found in the pitchers but precluded from occurring in the pitchers because they are too large.

PHENOLOGY
Observations of flowering and fruiting were recorded for four plant transects (Table 10.1, locations 1, 2, 3 and 6) over the period 1975-82. Transects were visited at the following times: 1975; May (locations 1 and 3), June (2), July (1, 2, 3 and 6), September (1, 2, 3 and 6) and October (1, 2, 3 and 6), 1976; January (1), February (1 and 2), March (1 and 6), April (1), May (1, 2 and 6), June (6), 1982; January (1, 2, 3 and 6).

These observations provided phenological data for 425 species (Table 10.1). The observations were not systematic so we have assumed continuous flowering through any month where no traverse was made but for which both preceding and subsequent months have positive records. Results are expressed as a proportion of total observed flora. The phenological data are summarized in Figure 10.3, where the number of species in flower in each month is expressed as a percentage of the 425 species for which observations were recorded.

On the Reserve there is a seasonal peak of flowering in October, followed by a steady decline to a minimum in March and April; thereafter the proportion of species flowering increases again. Apparently most species take advantage of the abundant soil moisture and rising temperatures in spring whereas few cope with the relatively dry conditions in autumn. The onset of rains in April appears to stimulate an increasing number of species to flower despite the falling temperatures. The low level of records in December results from no transect collections in that month. 

The general shape of the phenology graph (Fig. 10.3) accords well with that for Tutanning Nature Reserve in the wheatbelt (Specht et al. 1981) although there is a higher overall level of flowering at Two Peoples Bay for all seasons except early spring. It is worth noting that many species in the Myrtaceae and Proteaceae (Agonis, Beaufortia, Eucalyptus, Melaleuca, Adenanthos, Banksia, Dryandra and Hakea), that are important components of the vegetation, flower through late summer-autumn. Species in these taxa are important nectar producers; thus, continuity of food resources for the many nectivorous birds, mammals and insects is assured.

DIVERSITY AND PHYTOGEOGRAPHY
The compilation of the flora of the Two Peoples Bay Nature Reserve provides the opportunity to systematically examine the basis of some of the diversity and biogeographic relationships of the flora within the South West Botanical Province. Comprehensive lists are available for the Stirling Range National Park (G.J. Keighery,3 personal communication) and the Porongurup Range National Park (Abbott 1982), both north of Two Peoples Bay, and a coastal area to the east which includes Cape Riche and the Fitzgerald River National Park (Newbey 1979).

The total numbers of plant species recorded for each of the four areas are given in Table 10.3. Figures show the areas to be quite rich in species _ this is to be expected since the south-west as a whole has long been known as an area of great floristic richness (eg. Marchant 1973).

In a study of species richness of several large areas of natural vegetation in Cape Province, South Africa, Kruger and Taylor (1979) derived a relation between richness and area of Log S = 2.69 + 0.25 log A (where ‘S’ is total number of species present in a landscape unit of area ‘A’ km2). These South African areas supported fynbos, a vegetation type very similar to the sclerophyllous shrublands (kwongan) of south-western Australia. S values calculated using the A values for the four south-western Australian areas using this equation are between two and three times the observed values. That is, these large reserves in Western Australia are not as rich as similarly sized areas in the Cape would be. The higher floristic richness in the Cape is probably a reflection of the greater topographic variety there, when compared with the subdued topography of south-western Australia (Lamont et al. 1984).

The species list for the Reserve was compared with those for the three other areas. We found that 30 per cent, 41 per cent and 60 per cent of the species recorded for the Reserve were common to the Porongurups, Stirling Range and Fitzgerald River areas respectively. These values are influenced by the different sizes of the areas and hence the total numbers of species. The calculated Sorensen's similarity indices (Mueller-Dombois and Ellenberg 1974, pp. 214-15) take these size differences into account (Table 10.3). The low values indicate a high turnover in flora from one major landscape area to another, or high gamma diversity. Values are comparable with those calculated for the Cape Fynbos (Kruger and Taylor 1979).

The Sorensen’s Index values indicate that the Reserve has roughly equivalent floristic relationships with each of the other three areas. These results provide some limited support for the phytogeographic divisions proposed by Beard (1979). Beard placed the forested area in the north-west of the Reserve within the Menzies subdistrict of the Darling Botanical District whereas the lakes and coastal shrublands on and around Mt Gardner were included within the Bremer Vegetation System of the Eyre Botanical District. The Porongurups fall within the Menzies subdistrict. Both the Stirling Range and the Fitzgerald River area are within the Eyre District, although the Stirling Range has floristic affinities with the Avon and Darling Districts. Phytogeographic relationships between Two Peoples Bay and Newbey's (1979) Fitzgerald River area are probably enhanced because the latter includes a substantial length of coastline, some of which is physiographically similar to the Two Peoples Bay area.

Detailed floristic comparisons at the family level were made. Two Peoples Bay is rich in species of Orchidaceae and Liliaceae relative to the other three areas. Data of Keighery (1981, 1982) suggest that both these families are best developed in the high rainfall (800 mm per annum) zone although Liliaceae are somewhat reduced at very high rainfall (1200 mm per annum) sites. Fitzgerald River is rich in Acacia, relative to Two Peoples Bay. This accords closely with findings of Hopper and Maslin (1978) who located a node of Acacia richness in the grid cell which includes much of Fitzgerald River National Park.

   CONCLUSIONS
The Two Peoples Bay Nature Reserve has a rich and varied flora reflecting the wide range of plant habitats represented within its boundary. These include forest, woodland and shrubland associations as well as dune, swamp, coastal and island communities.

The Reserve contains populations of three species of gazetted rare flora and may well have a fourth species. The area also provides a safe refuge for some geographically restricted species and these should be considered when management plans are drawn up.

While the flora has received considerable attention over the last decade, there is still much to be learned about it, particularly in terms of the distribution and phenological patterns and the role of various ecological and evolutionary factors in contributing to these patterns.
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