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Editor. 

MINING IN SOUTH WEST TASMANIA 

In February the State Government issued "Guidelines for Mineral Exploration 

i Activities within the South West Conservation Area", and the Minister for Mines has 

stated that they apply to all Conservation Areas and National Parks. While these provide 

| for some improvements to conditions which have applied previously to exploration and 

| mining activity generally in the State, and to that extent must be applauded, we must be 

deeply concerned that the Government has seen fit to approve these activities in areas 

previously reserved from such exploitation because of their special value in other contexts. 

Especially is this so because it has been clearly stated by the Commonwealth 

Government that it is submitting the whole of the South West Conservation Area for in¬ 

clusion in the World Heritage List as an area of unspoiled wilderness of world-wide sig¬ 

nificance. Conservationists must view this with as much alarm as they do for the fact 

that only a very small part of The Great Barrier Reef has been included in The Marine 

Park which was approved by the Commonwealth Parliament in 1975. 
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DIET OF JUVENILE CRESTED TERNS, STERNA BERGII, 

ON LACHLAN ISLAND 

J.G.K. Harris and P.R. Last 
C/- Tasmanian Fisheries Development Authority, Research and Resource 

Section. Crayfish Point. Taroona, Tasmania, Australia. 
Abstract 

Regurgitated gut contents of juvenile crested terns, Sterna bergii, were obtained 

during a banding exercise. Nine species of fish were positively identified, the composition 

of which suggested that these birds fed mainly over shallow seagrasses. 

On 6th January, 1982, J.G.K. Harris visited Lachlan Island in the Mercury 

Passage to band juvenile kelp gulls (Larus dominicanus) and Pacific gulls (Larus paeificus). 

He also took the opportunity to band juvenile crested terns (Sterna bergii) from 

a colony of about 250 pairs in the north-east corner of the island. 

One hundred and fifty-seven young terns were banded by collecting 15 to 20 

at a time into a plastic dustbin, taking it to the edge of the colony and then banding and 

releasing the birds one at a time from the dustbin. 

After completion of each batch of birds, the dustbin was seen to contain the 

remains of several small fish regurgitated by the terns. All remains complete enough to 

give a chance of identification were retained and the remainder were tipped out of the 

bin before collecting the next batch of birds. 

Almost all the remains were of fish ranging from 80 mm to 130 mm in length. 

The only other items were the remains of a small cephalopod (either squid or cuttle¬ 

fish) and a parasitic isopod. 

The fish remains were identified by P.R. Last and are listed below: 

Family Species No. 

Engraulidae Engraulis australis (Shaw) Australian anchovy 1 

Atherinidae Atherinosoma microstoma (Gunther) Small-mouthed 

hardyhead 1 

A therinasoma presbyteroides (Richardson) 3 

Silverfish 

Atherinason hepsetoides (Richardson) 2 

Richardson's hardyhead 

Mugilidae * Aldrichetta forsteri (Cuvier and Valenciennes) i 

Yellow-eyed mullet 

Odacidae Neoodax attenuatus (Ogilby) Slender rock whiting 1 

Neoodax balteatus (Cuvier and Valenciennes) 4 

Little rock whiting 

Monacanthidae Acanthaluteres spilomelanurus (Quoy and Gaimard) 6 

Bridled leatherjacket 

Pencipelta vittiger (Castelnau) Toothbrush leatherjacket 3 

TOTAL 22 
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Juveniles 
r/v 

The majority of these prey species occur commonly over shallow seagrass beds. 

There is, however, evidence that the terns fed over both estuarine and marine seagrasses. 

The hardyhead, Atherinosoma microstoma is a typical inhabitant of brackish 

environments and during periods of high salinity, Acanthaluteres spilomelanurus and 

Neoodax balteatus, may also be common. 

The slender rock whiting Neoodax attenuatus, has only been recorded south of 

Bass Strait on one other occasion. It, along with juveniles of Penicipelta vittiger, generally 

lives amongst marine seagrasses. 

Engraulis australis and Atherinosoma presbyteroides school in surface waters of 

bays and large estuaries and are not restricted to the shore zone. Consequently some 

terns may have fed offshore. 

BOOK REVIEW 

Michael Sharlands "A guide to the birds of Tasmania" (Drinkwater Publishing) 

is an attractive little book which will interest the casual bird lover. It is not an accurate 

nor authoritative reference for the student of Tasmanian ornithology. 

The author has successfully augmented his third edition of "Tasmanian Birds" 

published in 1958 by co-opting the creditable skill of local artist Jane Burrell to increase 

the number of illustrations from the original 13 photographs (1 colour, 12 b & w) to 107, 

paintings and sketches (67 colour; 40 b & w). 

The original text has been extended and improved mainly by the inclusion of 

some 35 additional species and new information (generally current to 1979) on rarer 

species from other sources. The style remains anecdotal and contains many historical 

accounts with references to egg-collecting and the gastronomic merits of protected species. 

Though entertaining, this information is of limited use to the reader and could perpetuate 

these acts. It could have been replaced by new information. The book will be an enjoy¬ 

able and interesting guide for many people. 

However, as an authoritative reference it has many shortcomings. The con¬ 

ventions used in selecting, naming and ordering the species listed are inconsistent, dated, 

and poorly justified; serving only to emphasise the local nature of the book. English 

names used are often not those in current usage, scientific or "latin" names used are con¬ 

fusing and at times follow those of the now outdated 1926 RAOU Checklist (e.g. Terek 

Sandpiper, Red-kneed Dotterel). Sharland's confusion over names has resulted in illustra¬ 

tions of cormorants that are called shags in the text. The basis for the inclusion of many 

species such as Canada Goose, Lesser Redpoll and Red-necked Phalarope, Mallee Ring- 

neck and a number of others, is unclear, particularly since Northern Giant Petrel and 

Stewart Island Weka have been omitted. Readers would have been assisted by appendix 

listings of aviary escapees, extra limital vagrants etc. instead of being led to believe they 

are Tasmanian birds. 
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Two subspecies of the Shining Bronze-cuckoo, lucidus and plagosus have been 

retained with the status of full species. Many apparently authoritative statements such 

as the "greatest number of White (Sulphur-crested) Cockatoos seen together has been 

80" . . . should have been avoided since they are so readily discredited (e.g. flocks of 

around 400 birds can be seen near Lake Echo in certain seasons). 

The descriptive notes are clear, brief and generally useful but sometimes wrong 

or inaccurate, (e.g. old Swamp (Marsh) Harriers are pale not dark, adult king penguins' 

mandibles are pink not red, and head-bobbing is characteristic of all falcons not just the 

Peregrine falcon). 

Ecological information on Tasmanian species, when given, is often not based on 

Tasmanian experience. For example on p. 94 the Peregrine Falcon in Tasmania has only 

been recorded nesting on cliffs, lays from 1 to 4 eggs and preys on birds (chiefly 

Starlings). Insects, reptiles and mammals are not a recorded part of the diet in an exten¬ 

sive Tasmanian study and the insect catching behaviour described is more typical of the 

Brown Hawk (Falcon). The population is presently stable and the supposed trans-Bassian 

migration has been discredited by 5 year banding studies on both sides of the Strait. 

Sharland makes specific mention of legal protection for only three bird of prey 

species, giving the impression the rest are not protected. This was the case ten years ago 

(now — they are all wholly protected). Although he acknowledges an increase in studies 

on Tasmanian birds, generally, he has not made use of the results of these studies. 

The editing is of good standard and typographical errors are few but the bound 

index had to be replaced by a corrected version which is provided as an insert (watch 

for this when buying). For around $20 there are better field guides available, albeit not 

solely concerned with Tasmanian birds. 

David Rounsevell 

BREEDING AND FOOD OF THE MASKED OWL 

Tyto novaehollandiae 

R.H. Green 

Introduction 

The Tasmanian population of the Masked Owl Tyto novaehollandiae is recog¬ 

nised as an endemic subspecies, T. n. castanops (Gould, 1837), being considerably larger 

and darker than other races (Burton 1973). It is widely distributed and well-represented 

in museum collections, mostly from salvaged, road-killed individuals. Though of con¬ 

siderable interest to ornithologists, the nest and eggs of this subspecies remained un¬ 

described until Hill (1955) published an account of his studies of a pair which nested in 

the hollow trunk of a large eucalypt near Devonport in the summer of 1954-1955. No 

further accounts of nests have been published and no eggs of this subspecies are known to 

exist in collections. 

In compiling the following account I gratefully acknowledge the help and co¬ 

operation of Mr. Robert Allan who provided observational data and collected food sam¬ 

ples. 
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Breeding 

On 25th January 1982 I investigated a report of an occupied Masked Owl's nest 

near Pateena, about 10 km south of Launceston. It was said that the birds become very 

noisy after dusk and that the same hollow had been used in at least two previous breeding 

seasons. 

The general area was hilly pastoral country with a few old over-mature eucalypts 

in the vicinity of the nest site and timbered hills with gorse patches about a kilometre to 

the east. The tree in which the nest was established was a very large, over-mature White 

Gum Eucalyptus viminalis standing about 100 m from an occupied cottage which formed 

part of a complex of farm buildings and shelter trees. The breeding owls were said to be 

undisturbed by general farm activities but their loud nocturnal 'shrieks and chattering' 

often disturbed the residents of the cottage. 

The nest was found to be situated about 15 m up in a decayed section of trunk 

about 1 m in diameter. The entrance hole was about 30 cm across and facing north¬ 

east. 

At 2030 hours, while light and visibility were still good, a young Masked Owl 

came to the entrance, its face and breast being clearly visible as it watched and waited in 

silence. Feathering was well advanced but dirty-white down was still abundant on the 

breast. On the data of Hill (1955) this bird appeared to be about nine weeks old. 

At 2100 hours, almost half of the nestling was visible from below, framed in the 

entrance hole and it was beginning to 'chatter' in a subdued, impatient manner. 

At 2120 hours, when the light had faded to semi-darkness, one adult, soon fol¬ 

lowed by the other, flew into the nest tree and perched about 3 m from the entrance. 

The adults were not seen to go close to the young but restlessly flew about the tree 

'shrieking' every few seconds. 

About this time a pair of Brush-tailed Possums Trichosurus vulpecula appeared, 

one on the ground and the other in the tree, and though one climbed about in the vicinity 

of the nest, it appeared to ignore and be ignored by the owls. A domestic cat which walk 

ed across exposed ground beneath the tree was similarly undisturbed and ignored. 

The calling of the owls was recorded and when played back brought an immed¬ 

iate response from the male. It flew to a branch about 3 m above ground in a small sap¬ 

ling about 10 m from the recorder, watching in an inquisitive manner for about five 

minutes, before returning to the nest tree. 

At about 1935 hours, calling ceased, the adults having apparently moved away 

towards the timbered hills to hunt. 

On 3rd March I was advised that the birds were still present and were particu¬ 

larly noisy each night. On 24th March I again visited the site and was told that calling 

and activity indicated only one young had been reared and that it had left the nest about 

the first week in March. From about that time the young was not seen at the nest en¬ 

trance and activity was dispersed about the homestead, especially in the vicinity of old 

pine trees where the owls were apparently roosting. 
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Food 

A search for regurgitation pellets on the evening of 26th January produced 

eight from the ground immediately beneath the nest entrance. A further 27 pellets plus 

disassociated bones from broken pellets and some discarded carcase remains were collect¬ 

ed between 25th January and 24th March from beneath nearby trees. The pellets ranged 

in size from 3 x 3 x 2.5 cm to 10 x 6 x 3 cm. Bone material was well imbedded in fur 

of the prey and grass and pieces of bark were present in some. Prey species and the num¬ 

ber and percentage of times they were represented in pellets are as follows: 

Rabbit Oryctolagus cuniculus 19 (54.3%) 

Ship Rat Rattus lutreolus 13 (37.1%) 

House Mouse Mus musculus 5 (14.2%) 

Brush-tailed Possum Trichosurus vulpecula 2 (5.7%) 

House Sparrow Passer domesticus 2 (5.7%) 

Common Starling Sturnus vulgaris 1 (2.3%) 

The disassociated bones included those of 2 Rabbits, 4 Ship Rats, 1 House 

Mouse, 1 Common Ringtail Pseudocheirus peregrinus and 2 Barred Bandicoots Perameles 

gunnii. Discarded carcase remains included 2 Southern Potoroos Potorous apicalis, 1 

Common Ringtail, and 2 Rabbits. These samples show a significant bias in favour of 

the introduced vermin animals. The size range of prey taken indicates that size of prey is 

not significant in prey selection and that species prevalence is probably of importance in 

determining this owl's diet. It is therefore an opportunistic predator. 

Rabbits ranged from small kittens to about three quarters grown, the Common 

Ringtail and Southern Potoroos were full grown and the Brush-tailed Possum was about 

half grown. These larger animals must have been carried from some distance but the 

smaller rats and mice were most likely secured about the farm yard. In only a few in¬ 

stances were two species found in one pellet. 

There did not appear to be preference for particular parts of the animals eaten, 

anterior and posterior parts being about equally represented. 

N. Mooney (pers. comm.) successfully hand-reared two young Masked Owls, a 

male and a female, in the summer of 1981-1982. The tree in which their nest was sited 

had been blown down and the young rescued and passed to the Tasmanian National Parks 

and Wildlife Service. 

References 
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LITTLE RINGED PLOVER Charadrius dubius AT GRANTON 

L.E. Wall 

On 29 March 1982 three small waders were seen at the south end of Gould's 

Lagoon at Granton: two were Black-fronted Dotterels C. melanops (one adult and one 

immature) and the third, while looking superficially like another of this species, showed 

distinct features which separated it from them. 

The most notable of these were the very wide white forehead, the complete 

white collar, and the black band across the upper breast not extending downwards to¬ 

wards the belly as in the Black-fronted Dotterel. The light brown of the upper-parts was 

not mottled but smooth, and there was no white wing-stripe during its flight. 

The following morning I was able to obtain photographs of the bird with the 

use of an 800 mm telephoto lens. 

My identification as a Little Ringed Plover was confirmed by W. Wakefield who 

has been familiar with the species in U.K. 

This is the first record of it in Tasmania. 

CLUB EXCURSIONS 

MOUNT FIELD NATIONAL PARK, 7th November, 1981 

P. McQuillan 

Over a dozen members and visitors enjoyed a cool but sunny field trip to the 

sub-alpine reaches of the Park, the aim being to observe alpine insects which are abund¬ 

ant in the November - March period. 

First stop was at Lake Fenton; however the early season and low water temp¬ 

eratures meant that few aquatic insect larvae were found but these abound later in the 

summer. Of great interest were numbers of the small scorpionfly Nannochorista sp. 

resting on the shoreline vegetation. 

As in the alpine areas of New Zealand, large flightless grasshoppers are import¬ 

ant herbivores in the high altitude areas of Tasmania. These grasshoppers are generally 

endemic to the highlands and exhibit interesting adaptions to their low-energy environ¬ 

ment; for example, their large size, dark colour, flightlessness and long life (several 

years) all help to conserve energy. The species we found were:- Russalpia albertisi, 

Kosciuskola sp.t Tasmaniacris tasmaniensis, and Monistria flavogranulata. The larvae of 

small moths play an important role as decomposers of dead leaves in many parts of 

Australia and at this time of year adult moths of the family Tortricidae were abund¬ 

ant flying over ground litter. 

Next stop was a Wombat Moor which again supports quite high densities of 

alpine grasshoppers. Here, close to where it was discovered in the 1920's, was one of 

our interesting day-flying geometrid moths, Dirce oriplancta. These endemic, fast-flying, 

colourful moths virtually replace butterflies at high altitudes - though not completely 

for also abundant was the Mountain Blue Butterfly, Neolucia hobartensis, the larvae of 
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which feed on Epacridaceae. From nearby tarns we recovered the large, sluggish larvae of 

dragonflies which stalk their prey of aquatic fauna and capture it by means of hydraul¬ 

ically extensible mouthparts. 

The day ended with a walk around the perimeter of Lake Dobson. By beating 

the old dead leaves festooning the trunks of giant pandanni we dislodged many nocturn¬ 

al insects from their hiding places. Significant among these were a new species of tineid 

moth — the largest yet discovered in Australia and one of the largest in the world — , 

an undescribed species of geometrid moth (Afeoteristis), and an interesting gracillariid 

moth, Cyphosticha sp., the larvae of which feed on Nothofagus. 

CONINGHAM, 6th February, 1982 

Before the day became too hot a short visit was made to the lower part of the 

Lands Dept. Recreation Reserve. Two birds of particular interest were seen — Forty- 

spotted Pardalote and Satin Flycatcher. 

The party then retired to the rocks on the south side of the beach where lunch 

was taken. Then some roamed along the rocky shore looking at the marine life while 

others took to the water. 

Special note was taken of the small blue crabs which were in large numbers 

under many of the stones (the tide was very low). Chitons were also observed, and many 

sea urchins and small pentagonal starfish. Of special interest were a few specimens of the 

Sea Elephant Scutus antipodes, a large black snail whose body is much bigger than its 

flattish white shell which is generally almost covered by the animal's flesh. The shell is 

not uncommon but live animals are not frequently seen because they prefer to remain 

under water. 

A SPIDER INCIDENT 

A.M. Tagg 

On entering the garage we saw a black spider Ixeuticus robustus in its web in 

the window catch a Cream-spot Ichneumon Echthromorpha intricatoria by the hind 

leg. The fly hung on to the web with its front legs crossed and the two middle legs spread 

out sideways. 

As the spider pulled the fly hung on tight and the spider took up any slack that 

the fly might happen to give. The fly worked its side or middle legs in and out trying to 

pull away and tried to sting the spider on the head. The spider's head seemed too hard 

for the fly sting to penetrate as the spider took no notice of it. 

The fly seemed to have a strong grip with its front legs crossed, and the struggle 

had already lasted 27 minutes when something slipped off the bench and apparently 

pulled the web. I looked away to see what made the noise and on looking back I found 

that the spider had vanished. 

After the fly had put up such a long fight I hadn't the heart to kill it so I un¬ 

tangled its legs and let it go. 

Printed by Advance Publicity Co., North Lindisfarne 
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NATIONAL CONSERVATION STRATEGY 

Two years ago a World Conservation Strategy was launched, as a result of which 

the Commonwealth of Australia and all its State Governments set out to develop a 

Strategy for Australia. 

A working party of officials from all levels of Government has co-operated with 

*eaders in key industries and conservation groups to produce a paper 'Towards a 

National Conservation Strategy" which is now available from the Department of Home 

Affairs and Environment, Canberra, on request. Public comment on this paper is 

Sou9ht before 15 September, 1982. 

The ball is now in our court. If we do not study these proposals and make our 

w,shes known to the Government we must share the blame for any shortcomings in the 

Strategy after it has been adopted. All naturalists are encouraged to play their part in 

ensuring that their interests are fully protected by making constructive criticisms or 

endorsement of the proposals now put forward. Please do your part. 
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SOME NOTICEABLE CHANGES IN THE VEGETATION OF 
MT. WELLINGTON SINCE THE 1967 BUSHFIRE 

by 

Ann Ratkowsky and David Ratkowsky 

INTRODUCTION 

The devastating bushfire of 7th February 1967 destroyed virtually all of the 

vegetation of the Mt. Wellington Range. We surveyed the range during the two-year 

period from February 1973 to March 1975, i.e. six to eight years later, to establish a 

census of the vascular plants present at that time, and to examine whether the fire 

caused any extinction of plant species or important changes in species abundance. 

The comparison was made possible by the existence of an earlier survey of the vege¬ 

tation of Mt. Wellington (Martin 1940). Our results showed that a total of 487 native 

vascular species occurred in the survey area during the study (Ratkowsky & Ratkowsky 

1976), including more than one-third of the native flowering plants of Tasmania. No 

important changes in the flora were observed between the survey of Martin (1940) 

and that survey. However, it was noted that certain species of Richea and some ferns 

were making a slow recovery from the effects of the fire. 

THE RESURVEY 

Because some change in the relative abundance of species is likely to occur 

with increasing time after the 1967 bushfire, we decided to resurvey the range over the 

six-month period from the beginning of October 1981 to the end of March 1982, there 

being an eight-year gap between the ends of the previous and current surveys. The 

survey area was the same as that shown in Fig. 1 of Ratkowsky & Ratkowsky (1976). 

The survey area was divided up into eight zones, those being based mainly upon the 

occurrence of the species of eucalypt, following the approach of Martin (1940). The 

eight zones are described in detail in Ratkowsky & Ratkowsky (1976), but we present 

a brief description of these zones, and the altitudinal range in which they occur, in 

Table 1. As in the previous survey, we used a lower altitude limit of 240 m to correspond 

approximately to the lower limit of 800 ft used by Martin (1940). 

Approximately five visits per week were made to some portion of the survey 

area during the survey period. Care was taken to try to estimate the change, if any, in 

abundance of the number of individual plants, bearing in mind that growth since the 

bushfire has increased the total biomass. It was important, therefore, not to confuse 

increase in size of a plant with increase in the number of individuals of that species. 

For example, consider Senecio bnmonis, Tasmania's largest species of Senecio, and a 

species which, except for its reported occurrences on Mt. Dromedary and Mt. Faulkner, 

is confined to the Mt. Wellington Range. Individual plants of this species have grown 

greatly since our last survey, and because the flowers are large and showy, one might 

think that the species has increased in abundance. However, this species is confined 

to a rather narrow altitudinal range of ca. 750 — 1100 m and our impression is that its 

abundance is similar to that in our previous survey. 
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Zone 

1 

2 

3a 

3b 

4 

5 

6 

7 

TABLE 1 

Summary of the vegetation zones of the Mt. Wellington Range 

Approximate 
Descr|Ptlon elevation 

Treeless upper regions 1220—1270 m 

Woodlands containing pure stands of Eucalyptus 
coccifera, and treeless marshlands and grasslands at 1100-1220 m 
the same elevations. 

Woodlands with mixed eucalypt stands, dominant 
eucalypt E. umigera, and treeless marshlands and 800—1100 m 
grasslands at the same elevations. 

Wet sclerophyll forests, dominant eucalypt E. delegatensis. 600-800 m 

Wet sclerophyll forests, dominant eucalypt £ obliqua. 

Sandstone outcrops such as Snake Plains, The Springs, 
Sphinx Rock, etc., dominant eucalypt E. johnstonii. 

Gully communities, permanently wet, with thick 
undergrowth of Bedfordia salicina and Olcaria 
argophylla. 

Dry sclerophyll open forests, dominant eucalypts 
E. pulchella and E. viminalis (on dolerite) or 
E. tenuiramis (on mudstone). 

240-670 m 

600-750 m 

240-600 m 

240-500 m 

RESULTS 

The 29 species for which we have observed a genuine change in abundance are 

listed in Table 2. The order in which the species are listed follows that of Ratkowsky & 

Ratkowsky (1976), that paper also gives the family of each species and the authority for 

each botanical name. Changes in abundance are indicated in Table 2 either by a plus sign 

(+) to signify an increase or a minus sign (-) to signify a decrease. A majority of the 

changes occur in the three uppermost zones. The family having the most species with a 

significant change in abundance is Epacridaceae, there being three Richeas, two Cya- 

thodes, a Pcntachondra and a Trochocarpa, all of which show an increase. Two of these 

species, Cyathodes straminea and Richea gimnii, were rare previously; Trochocarpa 

thymifolia and Richea dracophylla have increased their numbers greatly. Two members 

of the Proteaceae, Bellendena montana (Mountain Rocket) and Orites acicularis (Yellow 

Bush), have increased in the two uppermost zones; in addition, two creeping shrubs, 

Exocarpos humifusus and l.eptospermurn rupestre, have also increased in those zones. 
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TABLE 2 

Species whose distribution has undergone a significant change between 
the previous and the recent survey 

1 

Rorippa dictyosperma 

Asterotrichion discolor 

Oxalis lac tea 

Oxalis corniculata 

Hovea heterophylla 

Drosera pygmaea 

Leptospermum rupestre + 

Coprosma hirtella 

Olearia erubescens 

Erigeron pappochroma 

Helichrysum expansifolium 

Abrotanella forsterioides 

Senecio linearifolius 

Stylidiurn graminifolium 

Scaevola hookeri 

Wahlenbergia gymnoclada 

Cyathodes straminea + 

Cyathodes petiolaris + 

Pentachondra pumila + 

Trochocarpa thymifolia + 

Richea sprengelioides + 
Richea gunnii 

Richea dracophylla 
Veronia nivea 

Bell end ena montana + 

Orites acicularis + 

Exocarpos humifusus 

Poranthera microphylla + 

Microsorium diversifolium 

Zone 

2 3a 3b 4 5 6 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
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Poranthera microphylla, which was previously present in all middle and lower zones, has 

now increased its range upwards. In contrast, several species appear to have diminished 

in the upper zones. These include Scaevola hookeri, Drosera pygmaea, Helichrysum 

hookeri and Olearia crubescens. Several species have diminished in the gully communities 

of Zone 6, these are Oxalis corniculata (Yellow Wood Sorrel), Coprosma hirtella (Coffee 

Berry), Senecio linearifolius (Fireweed) and Asterotrichion discolor. Of the remaining 

species in Table 2, Oxalis lactea has diminished greatly to the point where it has not been 

found in the present survey; the legume Hovea heterophylla, previously frequent in Zone 

7, has also not been located. The only fern showing a significant change in distribution 

is Microsorium diversifolium (Kangaroo Fern), which has increased in the gully com¬ 

munities of Zone 6. 

DISCUSSION 

The 29 species in Table 2 showing significant changes in abundance are a rather 

small proportion (6.0%) of the 487 species found in the previous survey. Although the 

process of change in plant communities is a slow one in general, there are factors at work 

on Mt. Wellington which tend to retard the process of change. The most important of 

these is prescribed burning carried out by the city councils. For example, portions of 

Knocklofty, Tolmans Hill, Mt. Nelson and Chimney Pot Hill have been burned on several 

occasions since the 1967 bushfire. Fires have not been confined to the lower, drier . 

portions of Mt. Wellington. For example, on 4 January 1976, a severe fire burned across 

Snake Plains from near the Pipeline Track, destroying considerable vegetation in its path. 

More recently, during the time span of the present survey, two severe fires, one near 

Trestle Mtn, and one at Ferntree, destroyed vegetation. Bushfires such as these, whether 

accidentally or intentionally lit, not only retard the process of change of species abund¬ 

ance, but make it doubtful whether it is possible for this vegetation ever to develop to¬ 

wards a climax community. 
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SOME HUNTSMAN SPIDERS ARE DANGEROUS 

R.H. Green 

There are numerous species of huntsman spiders belonging to the genus Olios, 

several of which occur in Tasmania. They belong to the family SPARASSIDAE as do the 

large huntsman spiders sometimes mistakenly called Tarantulas. The bite of a huntsman 

spider is generally considered to be harmless to humans and though this may be true for 

some species, others should be treated with caution. 

A specimen of Olios patellatus was recently brought to the Queen Victoria 

Museum, Launceston, for identification. A household cat, while playing with it, had been 

bitten on the lip and in six to eight hours the cat had lapsed into deep unconsciousness. 

It remained in that state for about 42 hours and after regaining consciousness was weak 

and abnormally timid for a further three days. Except for a swollen lip, no other signs 

were noticeable. 

Some years ago a youth reported to the Museum that he had been bitten on the 

fore-arm by a spider, the description of which fitted that of an Olios species. No details 

were recorded at the time but he told of being hospitalised for two days and that an 

abscess-like wound had developed at the site of the bite necessitating slinging of the arm. 

Ramon Mascord in his "Australian Spiders in Colour" 1977 states that Two 

species of Olios have been recorded as giving painful and reactive bites to humans'. 

Huntsman spiders do not spin webs in which to ensnare their food. They hunt 

for it and in so doing sometimes enter houses. The larger hairy spiders (those sometimes 

called Tarantulas) are well known to most people. Members of the genus Olios are mostly 

pale sandy to sandy brown, some even having a greenish hue. They have smooth bodies 

about 3 cm long and a leg span of about 7 cm. On the under surface of the abdomen is 

a spectacular shield-like marking and in O. patellatus the under surface of the legs is 

banded with orange and black, and there is blue in the joints of the legs. They become 

very aggressive when teased. 

A RED-TIPPEDPARDALOTUSSTRIATUS AT MAGGS MOUNTAIN 

R.H. Green 

In the course of general field work and collecting in a woodchip concession 

area at Maggs Mountain in the Mersey Valley between 8-11 February 1982, eight mist 

nets were set over varying times to catch birds. Pardalotes Pardalotus striatus and P. 

punctatus both appeared abundant and post-breeding congregation of adults and sub¬ 

adults were working the eucalypt canopy and shrub layers for food. 

In the four days 134 P. striatus and 11 P. punctatus were netted and exam¬ 

ined. All were in various stages of moult and most were sub-adults. 
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Of interest was one sub-adult P. striatus in which the speculum was orange as 

opposed to bright yellow in all the others. Authors vary in their opinion as to the taxo¬ 

nomic ranking of this form; for example. Slater (1974) affords it full specific status, 

P. ornatus, while Pizzey (1980) considers it merely a race of P. striatus. The rare possi¬ 

bility of cross-breeding has been noted by Rounsevell et al. (1979) but the two forms 

are generally restricted to separate breeding zones. That referrable to P. s. ornatus breeds 

mostly in the south-east of the Australian mainland and is very rarely found in Tasmania 

while the/*, s. striatus form breeds almost exclusively in Tasmania, though it migrates 

to the south-east of the Australian continent to over-winter. 

Rounsevell et al. (1979) records the capture, photographing and release of one 

P. s. ornatus at a nesting hole at Gladstone on 25 August 1977, though it is not known 

if any young were subsequently reared. 
• 

The Maggs Mountain bird was retained and prepared as a freeze dried study 

specimen, reg. no. 1982/2/151, and is the only known Tasmanian taken specimen in 

collections. The sub-adult plumage of this bird, together with the date of capture, indi¬ 

cate it must have been bred in Tasmania but an assessment of its parental taxonomy was 

impractical. 
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WHERE ARE THE MUSK LORIKEETS AND SWIFT PARROTS? 

R.H. Green 

The Musk Lorikeet Glossopsitta concinna and the Swift Parrot Lathamus dis¬ 

color are usually regular migrants to Tasmania, arriving about September and departing 

about April. Every year for at least the last ten years post-breeding flocks of adult and 

immature Musk Lorikeets have visited gardens in central Launceston during January to 

April, and feed upon ripe plums and pears. 

Swift Parrots likewise have been regular visitors to parks and gardens, feeding 

on nectar from blossoming eucalypts, the seed heads of Silver Birch, ripe fruit, etc. 

From spring to autumn, the chattering calls from flocks of both species have 

regularly announced their presence and their activity has enhanced the observations of 

birdwatchers. 
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Alas, this past year, these birds seem to have almost deserted us! I have made 

enquiries of numerous birdwatchers in and around Launceston and with few exceptions 

the answers have been the same. Only on rare, isolated occasions have a few birds been 
seen. 

It appears that both species have for some reason been restrained from migrating 

to Tasmania for the 1981-82 breeding season in anywhere near their usual numbers, 

which raises the questions: "why”, and ”where" did they spend the summer?". This is of 

special interest in the case of the Swift Parrot which is now generally accepted as breeding 

only in Tasmania. If it found seasonal conditions sufficiently favourable on the Australian 

mainland to make migration unnecessary, then did it breed there, and where? Perhaps 

some of the odd old clutches of eggs collected on the Australian mainland and said to be 

of Swift Parrots are not so doubtful after all. 

"FOOT PATTERING" BY AUSTRALIAN GROUND-THRUSH 

L.E. Wall 

On 29 April 1982 I observed a pair of Ground-thrushes Zoothera dauma feeding 

on a wet patch of short grass at Kamona, N.E. Tasmania. One bird in particular was using 

the method of pattering one foot rapidly on the ground while standing on the other to 

bring worms to the surface where they could be secured for food. It has been suggested 

that this practice simulates rain, encouraging the worms to come to the surface. 

I have only found two references to this practice by the Ground-thrush in the 

Australian literature. The first was by J.N. Hobbs ("The Emu" 54: 279) in which he 

reported a similar observation with a Flame Robin, and commented on the thrush's 

action as an isolated stamp of the foot rather than a repeated pattering or vibration. 

In the second reference by R.P. Cooper (The Australian Bird Watcher, 1:3) the bird is 

quoted as raising itself onto its toes and rapidly vibrating its body. While the result is 

the same, there appear to be variations in the practice and comments and observations 
by others would be welcomed. 

WOOD DUCK IN THE JORDAN VALLEY 

L.E. Wall 

On 31 December 1981 I flushed 14 Wood Ducks from a farm dam at Broadmarsh, 

this being the first time I had seen these birds in the Jordan Valley. Later on the same 

afternoon I flushed two adults from the same dam and found that they had 12 ducklings, 

about half-grown and unable to fly, which scattered among the sags round the dam. One 

of the adults performed the broken wing trick to divert my attention from the young 
ones. 

I have been told by the property owner, Mr. W.J. Gunn, that the Wood Ducks 

are still in the area, and that they also nested successfully the previous year, hatching 11 

young, two of which were hand-reared by his family. 

I m 
Printed by Advance Publicity Co., North Lindisfarne 
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TASMANIAN WILDERNESS SOCIETY ACTIVITIES 

In early August the Tasmanian Wilderness Society announced that it was preparing 
to challenge the intention of the State Government to proceed with the Gordon below 
Franklin Hydro-Electric power scheme by Non-Violent Action. 

The Society emphasised that participants should be committed to a philosophy of 
non-violence, and to ensure that they have confidence in their ability to remain non¬ 
violent and make sensible decisions under pressure a series of Non-Violent Action work¬ 
shops are being organised in several cities and towns. These workshops cover Non¬ 
violent Action theory, consensus decision making and meeting procedure, and give 
Practice in handling provocative or potentially explosive situations in a peaceful manner. 

Whether or not we, as individuals, support the broad aims of the Tasmanian Wilder¬ 
ness Society we should commend it for its emphasis on Non-Violent Action. 
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VASCULAR PLANTS OF THE DENISON RANGE 
AND VALE OF RASSELAS 

M.J. Brown, F. Duncan, W.D. Jackson, 
S.J. Jarman, J.B. Kirkpatrick and R.G. Tyson 

National Parks and Wildlife Service, Hobart 
(MJB, FD, RGT) and 

University of Tasmania, Hobart (WDJ, SJJ, JBK) 

introduction 

This paper reports the presence of 220 species of vascular plants in the vicinity of 
the Denison Range and Vale of Rasselas, within the Southwest Conservation Area. The 
checklist was compiled from information gathered during a two-day helicopter survey of 
the vegetation in the area during October 1981, in association with the Tasmanian Fire 
Services, the Forestry Commission and Australian Newsprint Mills. The survey team in¬ 
cluded all of the authors, excepting JBK who provided a supplementary species list from 
an earlier survey of alpine vegetation in the area. 
RESULTS AND DISCUSSION 

A total of 220 vascular plants from 142 genera and 62 families were recorded, of 
which 99 are endemic to Tasmania (Table 1). 
Table 1: Summary of species recorded. 

Plant Group No. No. No. No. % 
families genera species endemic endemic 

Pteridophyta 9 14 20 1 5 
Cymnospermae 3 5 6 5 83 
Angiospermae: 
Dicotyledoneae 39 87 149 79 53 
Monocotyledoneae 11 36 45 14 31 

— — — — — 

TOTAL 62 142 220 99 45 

The habitats examined during the survey included alpine, buttongrass moorland, 
scrub, woodland and forest. In addition, three specialized habitats were noted and 
their flora recorded.- lowland aquatic areas, rock outcrop and erratics on the lower to 
upper midslopes of the Denison Range and a sink-hole. A breakdown of the species 
richness, degree of habitat specificity and richness of Tasmanian endemic flora for 
each habitat is given in Table 2. 

Table 2: Species richness, habitat specificity and richness of Tasmanian endemic flora 
in the sampled habitats. 

Habitat No. 
species 

No. 
specific 

% 
specific 

No. 
Endemics 

% 
endemics 

buttongrass 53 10 19 14 26 
scrub 59 2 3 21 36 
woodland 57 7 12 17 30 
forest 75 16 21 25 33 
alpine 130 72 55 73 56 
rock outcrop 29 2 7 14 48 
aquatic 13 9 69 2 1.5 
sink hole 19 0 0 0 0 
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This table shows that the alpine flora is the most diverse and includes the largest 
number of endemic species. The transitional nature of the scrub and woodland and 
habitats is also emphasized; relatively more of the species in these habitats are shared, 
either with each other or with the buttongrass moorland and forest communities. 

The appendix presents a checklist of all the species observed during the surveys. 
With the possible exception of Restio monocephalus var. glabrum, of which few records 
are available, all of the species encountered have known occurrences in one or more of 
the larger State Reserves. However several unusual occurrences were noted during the 
survey. The filmy fern Apteropteris applanata commonly occurs on King Billy pine, 
but in this instance it was found growing in the shaded crevices of a rocky outcrop in 
buttongrass moorland. According to Curtis and Morris (1975), Boronia rhomboidea 
occurs on the Central Plateau mountains, in the heaths of the Northwest and at 
Longley. Its occurrence in the lowland scrub and woodland communities of the Vale of 
Rasselas indicates that there is not such a great disjunction between the Longley and 
Central Plateau populations. Fpacris navicularis is an endemic species of Southwestern 
mountains and has only recently been described (Jarman and Crowden 1978). Two 
other epacrids found during the survey are interesting variants, which may prove to be 
specifically distinct on further study. The Cvathodes aff. petiularis variant is referred to 
by Curtis (1963) and is recognised also by Jarman and Crowden (1977). The variety 
Mo not oca aff. linifulia has flowers which have five perianth parts, the typical flowers 
of Monotoca linifolia have only four (Jarman and Crowden 1977). 

The particular aims of the survey were to establish the fire-history of the vege 
tation in the area, and its implications for possible future prescribed burning. A report 
on this facet of the investigation is currently in preparation. However it is worth making 
some immediate observations about the susceptibility and sensitivity of the plant 

species to fire. 

Many of the alpine species in particular are extremely sensitive to fire and do not 
recover readily. Such species are placed at risk by fires occurring at too-frequent inter¬ 
vals, and Macphail (1981) has noted in his pollen record for the Denison Range that 
"none of local small trees, Athro tax is, Diselma or Nothofagus gannii, survived long after 
the central 'cluster' of 'closely' spaced fires". The restriction of Athrotaxis and 
Nothofagus gunnii to areas topographically protected from fire seems to bear out this 
observation in the present day. 
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APPENDIX 

Checklist of vascular plants from the Denison Range and Vale of Rasselas. Occur¬ 
rence by habitat is indicated by Alpine (A), Aquatic (Aq), buttongrass moorland (B), 
forest (F), Rock (R), Scrub (S), sink hole (Sh) and woodland (W). Endemic species 
are asterisked. 

Pteridophyta 
Aspidiaceae 

Polystichum proliferum (R. Br.) Presl. AFSh 
Aspleniaceae 

A spie mum jlabcllifolium cav. Sh W 
Blechnaceae 

Blechnum nudum (Labill.) Mett. ex Luerss. F. 
B pennamarina (Poir) Kuhn AF 
B. waltsii Tindale AFRShW 

Dennstaedtiaceae 
Histiopteris incisa (Thunb.) J. Sm. AF 
Hypolepisrugosula (Labill.) J. Sm. F 
Pteridium csculentum (Forst. f.) Cockayne F S W 

Gleicheniaceae 
Glekheniadicarpa R Br BFSW 
Sticherus tcner (R Br.) Ching W 

Gramm it idaceae 
Grammitis billardieri Wildl. A 

Hymenophyllaceae 
*Apteropteris applanata A M. Gray & R.G. Williams R 
HymenophyUum flab dial um Labill. ASL 
//. marginatum Hook, et Grev. AR 

Lvcopodiaceae 
Huperzia selago (L) Bernh. ex Schrank & Marto A 
Lycopodium fastigiatum R. Br, A 
L myrtifolium Forst. f. R 
L. scariosum Forst f. AB 
/ late rale R. Br. AB 

Schizaeaceae 
Schizaea fhtulosa Labill. B 

Gymnospermae 
Cupressaceae 

*Diselma archeri Hook. f. A 
Podocarpaceae 

*Microcachrys tetragona (Hook.) Hook. f. A 
*Pfiyllocladus aspleniifolius A & L C. Rich (A) FSW 
Podocarpus law rend i Hook, f A 

Taxodiaceae 
* A thro taxis cupressi tides D Don A 
*A selaginoides D. Don A 

Angiospermae: Dicotyledoneae 
Apiaceae 

Actinotus bellidioides (Hook f ) Benth B 
*A. moorei Rodw. A B R 
A. suffocata (Hook, f.) Rodw. A. 
*Dichoscindium ranunculaceum (F. Muell) Domin A 
TDiplaspis cordifolia Hook. t. A 
Hydrocotyle muscosa R. Br. Aq 
Hydrocotyle sp. FW 

Asteraceae 
*Abrotanellascapigcra (F. Muell.) Benth. A 
*Aciphylla proatmbens (F. Muell.) Benth. A 
Celmisia longifolia Cass, A 
*C sax if ruga Comber A 
Erigeronpappochroma Labill. A 
*E. stellatus (Hook, f.) W.M. Curtis A 
*Ewartia meredithae (F. Muell.) Beauv. A 
Gnaphalium sp. W 
*Helichrysum backhuusii (Hook, f.) F. Muell. ex Benth. A 
*H. ledifolium (DC.) Benth. A 
*H milliganii Hook. f. A 
*H. pumilum Hook. f. ABR 

*Olearialedifolia (DC.) Benth. A 
*0. persoonioldes (DC.) Benth AF 
m(J pun folia (Hook, f.) Benth. A 
mO. tasmanka W.M. Curtis A 
*Pterygopappus lawrencii Hook. f. A 
Senecio leptocarpus DC. A 
S. pectinatus DC. A 

Casuarinaceae 
Casuarina numilifera L. Johnson SW 

Ciuciferae 
*Cheesemania radical a (Hook, f.) O.E. Schulz A 

Cunoniaceae 
*Anodopetalum biglandulosum A. Cunn. ex Hook. f. AFS 
Bauera rubioides Andr. A B F S Sh W 

Dilleniaceae 
Hibbertiaprocumbem (Labill.) D.C. A B R SSh 

Donatiaceae 
Donatia novae zelandiae J.R & G. Forst. A 

Droseraceae 
Drosera arcturi Hook. AB 
D. pvgmaea DC. B 

Epacridaceae 
*Archeria comberi Melville A 
*A. hirtella (Hook, s.) Hook. f. A 
*A. serpyHifolia Hook. f. A 
mCyathodcs dealbata R. Br. A 
C. juniperina (Forst.) Druce A F R W 
*C parvifolia R. Br. A 
*C sp. aff. C. petiolaris (D C.) Druce* AR 
*Dracophyllum milliganii Hook. f. AR 
*D. minimum F. Muell A 
*kpacris corytnbiflora Hook. f. B 
*L. gunnii Hook. 1. W F 
E impressa Labill. ABF R S Sh W 
E. lanuginosa Labill. B S W 
*E. navicularis S.J. Jarman A 
E. obtusifolia Sm. B 
E serpy Hi folia R Br A F 
Leucopogon collinus (Labill.) R Br.ABFRSSh 
/.. cricoides (Sm.) R. Br. SW 
*L. milliganii (F. Muell.) Rodw. A 
*Monotoca glauca (Labill.) Druce FSW 
*M sp. aff. M. linifolia (Rodw.) W.M. Curtis AF W 
*M tubmutica Benth F R S W 
Pentachondrapurnila (Forst.) R. Br. A R 
*Prionotes cerinthoidcs (Labill.) R. Br. A F 
*Richea curtisiae A M Gray A 
*R. milliganii (Hook, f.) F, Muell. A F 
*R pandanifolia Hook, f A F 
*R. procera (F. Muell). F. Muell. FSW 
*R scoparia Hook. f. A 
*R sprengelioides (R Br.) F. Muell. A 
Sprengelia mcamata Sm (alpine and lowland forms) 

A B R S Sh W 
Trochocarpa cunninghamii (DC.) W.M. Curtis A 
0T. gunnii (Hook, f.) Benth. F 

Ericaceae 
*Gaultheria depressa Hook, f A 
G. hispida R. Br. A 

Escalloniaceae 
*Anopterusglandulosus Labill. FW 
*Tetracarpaea tasmanica Hook. f. A 



November 1982 Tasmanian Naturalist 5 

Eucryphiaceae 
*Eucryphia lucida (Labill.) Baill. F 
*E, milliganii Hook. f. A F 

Euphorbiaceae 
*Amperea Xiphoclada (Sieb. ex Spreg.) Druce F S W 

Fabaceae 
Aotus encodes (Vent.) G. Don B F S W 
Dillwynia glaherrima Sm. F R S W 
Oxylohium ellipticum (Labill.) R Bi.AFRSW 

Pultenaea dentata Labill. B 
p juniperina Labill. F SW 

Fagaceae 
Morin tfagus cunninghantii (Hook.) Oerst. A F 

*j\f. gunnii (Hook, f.) Oerst A 

Gentianaceae 
(i cut iandla die menus (Griseb.) J.H. Willis A 

VMania sp. Aq 

Haloragaceae 
Cionocarpus micranthus Thunb Aq F 
Myriophyllum pedunculatum Hook. f. Aq 

Lobeliaceae 
hotoma fluviatilis (R Br.) F Muell. ex Benth. Aq 

Loganiaceae 
*Mitrasacmearcheri Hook. F. A 
M. montana Hook f. A B 

Mimosaceae 
Acacia dealhata Link F 
A. muertmata Willd. ex H. Wendl. F S W 

Monimiaceae 
Atherosperma moschatum Labill. F 

Myrtaceae 
Baeckea gunniana Schauer ex Walp. AFRS 
*B leptocaulis Hook. f. BS 
*Callistemon viridiflorus (Sims.) Sweet F S W 
* Eucalyptus amygdalina Labill. F SW 

*E. coccifera Hook. f. A 
E. dalrympleana Maiden F 
E. delegatensis R T Baker F 

E. ninJu Hook. f. F S W 
E. ovata Labill. W 
*E. rodwayi R.T. Bak & H.G. Sm. W 
*E. subcrcnulata Maiden & Blakely S 
*E. vemicosa Hook. f. A 
*Leptospermum glaucescens S Schauer B F R S W 

/,. lanigerum (Ait.) Sm. B F SW 
I. nit id urn Hook f. B S Sh 
I.. scoparium J.R & G. Forst. B F S Sh W 

Melaleucasquamea Labill. A B S 
M. suuarrosa Donn ex Sm. B F SW 

Onagraceae 
Epilobium sp. A 

Oxalidaceae 
Oxalis lac tea Hook. A 

Pittosporaceae 
Billardiera longijlora Labill. A F W R 

Plantaginaceae 
*Plantago daltonii Dene. A Aq 
*P. paradox11 Hook. f. Aq 

Proteaceae 
*A gastachys odora la R.Br.ABFRSW 
Banksia marginata Cav. B F S W 
*Cemrrhenes nitida Labill. S 
Hakca microcarpa R. Br. W 
*Lomatia polymorpha R. Br. A F S W 

*Lomatia tineiaria R. Br. F 
*Oritcs diversifolia R . Br . A 
*0- milliganii Meisn. in Hook. A 

*0. revolula R. Br, A 
*Persoonia gunnii Hook. f.ARS 
*Telopea truncata (Labill.) R. Br. S F 

Ranunculaceae 
*Anemone crassifolia Hook. A 
Ranunculus rivularis Banks & Sol. ex DC Aq 

Rhamnaceae 
Pomadcrris ape tala Labill. F 

Rosaceae 
Acaena novae-zelandiac Kirk W F 
*Rubus gunnianus Hook. A F 

Rubiaceae 
Coprosma nitida Hook. f. A Sh 
C. </uadrifida (Labill.) Robinson F 

Rutaceae 
Boronia citriodora Gunn ex Hook. t. A B F R S Sh W 

B. paniflora Sm B 
B pilosa Labill B S 
B. rhomboidea Hook. S W 
Phebaliunt utuameum (Labill.) Enqler F 

Santalaceae 
•E.xocarpos humifusus R. Br. A B 

Scrophulanaceae 
* Euphrasia gibbsiac Du Rietz A 
*E. hookeri Wettst. A 
*E. striata R. Br. B R 
Mini ulus repens R. Br. Aq 

Stylidiaceae 
*Forstera bellidifolia Hook. f. A R 
*Phyllachne colensoi (Hook, f.) Bergg. A 
Stylidium graminifoliutn Swartz A B S Sh 

Thymelaeaceae 
*Pimelea lindleyana Meisn. B F R S W 

T remandraceae 
Tetratheca pilosa Labill. B 

Violaceae 
Viola hederacea Labill. F 

Wmteraceae 
Drimys lancet data (Poir.) Baill. A F 

Angiospermae: Monocotyledoneae 

Centrolepidaceae 
*Centrolepis monogyna (Hook, f .) Benth. A 
*(',aimardia fUzgeraldii F Muell. & Rod way A 

Cyperaceae 
Carpha alpina R. Br. A 
(Jahnia grandts (Labill.) S.T. Blake A F S W 
(Jymnoschoenus sphaerocephalus (R. Br.) 

Hook. f.ABSShW 

Lepidosperma Jilt forme Labill. A B S W 

*Oreobolus acutifolius S.T. Blake A 

O. dtstichus F. Muell. A 
O pumilio R Br. A 
Schoenus tenuissimus Benth. A B Sh 

Scirpus suhtillisimus A 
Tetraria capillaris (F Muell ) J.M. Black B 

Uncinia com pacta R. Br. A 
U. tenella R. Br , F 

Gramineae 
Deyeuxia monticola (Roem. & Schult.) Vickery A 

Hierochloe fraseri Hook. A 
*Microlacna tasmanica (Hook, f.) Benth. A B S W 

M. stipoides (Labill.) R. Br W 
*Poa gunnii Vickery A 
Tetrarrhena distichiphylla (Labill.) R. Br. F 

Iridaceae 
*Campynenut lineare Labill. R 
*Diplarrena latifolia Benth. ABF 
D. moraea Labill. F 
*lsophysis tasmanica Hook. A B R 
Patersonia fragilis Druce B S 

Juncaceae 
Juncusgregifloats L.A.S. Johnson Aq (F) 

l.uzula sp. A 
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Juncaginaceae 
Triglochin procera R. Br. Aq 

Liliaceae 
Astelia alpitia R. Br. A R W 
* Bland fordia punicea Sweet A F S W 
Dianella tasmanica Hook. W 
Drymophila cyanocarpa R. Br. F Sh W 
*A1illigania densiflora Hook. A 

Orchidaceae 
Caladenia Ivalli Hook, f B 

Restionaceae 
*Calorophus donga tus Labill. S W 
Empodisma minus (Hook, f.) LAS. Johnson & Cutler 

ABFRSShW 

Leptocarpus tenax (Labill.) R. Br.BSW 
Lepyrodia tasmanica Hook. f. BS 
Restio australis R Br. A 
R complanatus R. Br. A B S Sh 
*R. monocephalus R Br. B S 
*R monocephalus var. glabrum Rodway A 
R tetraphyllus Labill Aq F S 

Xyridaceae 
*Xyris marginata Rendle B S 

Zannichelliaceae 
Lepilaena $p. Aq 

COLOUR - DYED WADERS 

In August and September, 1982, a team of nearly 60 people participated in the 
Australasian Wader Studies Group North-west Australia Expedition. This month-long 
research expedition was centred in the Broome-Port Headland area in northern Western 
Australia, where over 150,000 migratory waders spend the summer months. On this 
expedition, four thousand waders were colour-dyed on the underparts with Picric Acid. 
This is a bright yellow dye which fades to orange after a week or so, and lasts up to four 
months. People visiting coastal areas or areas where waders are present anywhere in 
Australia and New Zealand, are asked to watch for colour-dyed birds and report the 
details of any sightings to the addresses below. Date, place (lat & long if possible), 
number of birds, size of flock and habitat should be noted. The colour dyeing involved 
all species of waders. 

The Secretary, OR 
Australian Bird Banding Scheme, 
CSIRO Division of Wildlife Research, 
P.O. Box 84, 
Lyneham, 2602, A.C.T. 
AUSTRALIA 

BRETT A LANE 

Australasian Wader Studies Group, 
National Co-ordinator 

P.S. One Red-necked Stint, colour-dyed on this expedition, has been reported from 

S. Tasmania. (Editor). 

Australasian Wader Studies Group, 
c/o Royal Australasian Ornithologists Union, 
21 Gladstone Street, 
Moonee Ponds, 3039, Victoria. 
AUSTRALIA 

CLUB EXCURSIONS 

Mt. Field National Park. 6 - 7 March, 1982. 
Prof. W. Jackson, of the Botany Dept, of The University of Tasmania, was leader of 

a party visiting this national park. On Saturday, 6 March, the first stop was at the park 
entrance where we walked to Russell Falls taking particular note of the ferns lining the 
track. Then taking the road to Lake Dobson the party stopped at several places to note 
the differenct plant communities at increasing altitudes, and finally some time was spent 
on the sub-alpine Wombat Moor. The night was spent at Pandanni Hut where one of the 
highlights was the observation of Native Cats (Dasyurus viverrinus). 
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The following morning was spent in the upper part of the Broad River Valley before 
proceeding to the slopes of Mt. Mawson and the Tarn Shelf where the alpine plant 
communities were observed in some detail. 

Woodbridge Marine Study Centre, 1 April, 1982. 
A visit to this Education Dept. Study Centre was arranged by courtesy of the master- 

in-charge, Mr. Alistair Martin. We were able to look through the laboritories and to hear 
of the activities available to visiting school classes - a worthwhile insight into a little 
publicised special school which has a very beneficial impact on all participants. 

Pawleena, 3 July, 1982. 
L.E. Wall led this excursion with the main purpose of seeing a small stand of one of 

Tasmania's rare and endemic eucalypts, Eucalyptus cordata, about three kilometres 
north of the reservoir. Some specimens of E. tenuiramis were also in that vicinity. 
The bird list for the day was:- 

White-backed Magpie, Noisy Miner, New Holland Honeyeater, Eastern Spinebill, Yellow- 
throated Honeyeater, Grey Shrike-thrush, Grey Butcherbird, Laughing Kookaburra, 
Black-headed Honeyeater, Brown Thornbill, Golden Whistler, Grey Fantail, Crescent 
Honeyeater, Goldfinch, Yellow-tipped Pardalote, Common Bronzewing, Spotted Quail- 
thrush, Clinking Currawong, Spur-winged Plover, Black Duck, Hoary-headed Grebe, 
Coot, Black Swan, Yellow-rumped Thornbill, Tasmanian Native Hen. 

A Bettong (Bettongia gaimardi) was flushed from the scrub on the edge of the reser¬ 
voir in the late afternoon. 

A NEW MOSS RECORD FOR TASMANIA 
Ischyrodon lepturus (Tayl.) Schelpe 

by 

S. Harris, National Parks and Wildlife Service, and 
D.A. Ratkowsky 117 York St., SANDY BAY 

A single collection on Tasman Island is the first and only Tasmanian record of the 
moss Ischyrodon leprurus (Tayl.) Schelpe. (Family Fabroniaceae). The moss was one of 
a collection of plants made by one of us (S.H.) during a helicopter visit to the island on 
17th June, 1982. 

The species is found in New Zealand and South Africa and is common (Scott et al 
1976) in Western Australia, South Australia, Victoria and New South Wales. 

The specimen was found on shallow, well-drained dolerite soil on the steep eastern 
slope of the island in the vicinity of the old haulageway. Scott et al. (1976) claim that 
the moss is "quite common in dry stony and sandy soils". 

The species is superficially similar to Brachythecium albicans (Hedw.) B.S.G., but 
microscopic examination reveals that although that species has square cells in the leaf 
base, these are confined to the alar groups, whereas in Ischyrodon lepturus the square 
cells reach, and overly, the midrib. The specimen is lodged with the Tasmanian Herb 
arium (HO). 
ACKNOWLEDGEMENT 

We are indebted to Dr. G.A.M. Scott for confirming the determination of the spec¬ 
imen. 

REFERENCE 

Scott G.A.M., Stone I.G. and Rosser, C. 1976. The Mosses of Southern Australia. 
Academic Press. London. 
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THE BEREAVEMENT OF A BANDICOOT 

Georgina Davis 

A pair of Brown Bandicoots (Isoocion obesulus) was seen on the road approaching 
Swan Point, West Tamar, at about 1900 on 30 July, 1982. 

The male of the pair was dead on the road, with the distressed female standing along¬ 
side, raised on her hind legs, when first observed. She bent over her mate and with fore¬ 
arms and paws appeared to be trying to drag him off the road. Unsuccessful at this she 
then hugged and nudged her mate. Becoming frustrated and further distressed she then 
scratched and bit the dead bandicoot vigorously before leaping in the air a couple of 
times and wandering off to the roadside. She moved slowly along the road as we 
watched. (Barred Bandicoots Peramelesgunnii) have also been seen in the vicinity on 
two recent occasions.) 

Printed by Advance Publicity Co., North Lindisfarne 
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WOOD-WASTE POWER PLAN 

In the midst of all the controversy about the proposed Gordon below Franklin 
hydro-electric power scheme a Launceston businessman and a Melbourne-based engin¬ 
eering company have proposed the establishment of a number of power stations fired by 
Wood-waste. They claim that nine such stations could produce as much power as the 
hydro-electric scheme at a greatly reduced cost, at the same time making use of wood 
which is at present being wasted. This proposal would have the additional advantage of 
Providing permanent employment for a large number of people. 

The amount of firewood lying round the State and at present unused or providing 
fuel for bushfires has been causing increasing concern to many thinking people. This 
new proposal would put the waste to good use and at the same time tidy up many 
country areas. For those of us who persist in heating our homes with wood fires, and 
many people are reverting to this form of heating because of the higher costs of other 
fuels, "'waste" timber windrowed after land clearing and subsequently burned in situ 

to dispose of it is not wise use of our natural resources. 

Such a scheme, based on Swedish experience, should receive very full and careful 
consideration by the State Government before proceeding with further hydro-electric 
Projects, as it is claimed that sufficient waste wood is created each year to provide 
almost four times the amount of power which will be produced by the Gordon below 

Eranklin scheme. 
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PARDALOTES IN AND NEAR HOBART 

By Michael Sharland 
2 Erina Place, Hobart 

Of the three species of Pardalotes occurring in Tasmania undoubtedly the most 
common is the Yellow-Tipped Pardalote Pardalotus striatus. Next comes the Spotted 
P. punctatus, with the Forty-spotted P. qiiadragintus a good last. They are among the 
smallest of birds, ranging from about 90 to 100mm from tip of blunt bill to end of 
abbreviated tail. The generic name is coming into greater use, replacing the earlier 
vernacular, "Diamond bird", though it must be admitted that this once common name 
had justifiable application to the Spotted species on account of the male's well marked, 
colourful plumage. 

Hobart each year sees both the Spotted and Yellow-Tipped Pardalotes. Each is fairly 
widespread, however, through the country, the Yellow-Tipped (also called Striated) in 
sheep grazing areas mostly, the Spotted in light woodlands and forests. Vocally there are 
few better "spring harbingers" than the Yellow-Tipped, its call unceasing from dawn to 
dark between August and December. It is rare to hear it during winter months, possibly 
because the birds are away or lack breeding incentive. In addition to the loud "pick-it- 
up" call of the breeding season, the Yellow-Tipped utters a soft trill, which continues 
through the summer, replacing the one that is best known. 

August is the time when the Yellow-Tipped is first heard in eucalypt trees in my 
garden, which fringes the city centre on the northern edge of Sandy Bay. There a 
pair may stay through the summer, with one or two young ones, which they bring 
down to an acacia close to my sitting room window, with a bird bath nearby. Adults 
frequently drink in the hollowed stone bath. 

They are known to nest down unused chimneys and apertures in buildings. A house 
owner at Collinsvale, a night worker, complained that in the mornings his sleep was 
disturbed by the persistent call of a Yellow-Tipped Pardalote just outside his window, 
and he told me he had gone out looking in bushes "hopefully to find the bird's nest." 
However, his troubles ended when he called me to look. In the timbered wall there was 
a small hole that builders had left at the top of the window, and beside it was a vine, in 
which he said the bird sat. Obviously the nest was inside the wall, and with the hole 
covered up the birds disappeared. 

The Yellow-Tipped Pardalote sometimes nests in small colonies. They are occasion¬ 
ally found in sandstone caves, half a dozen or more occupying small wind-blown cavities 
in which they build nests. 

As far as my garden is concerned — and this probably applies State wide — the 
Yellow-Tipped Pardalote is a seasonal migrant. A few do remain for winter, but migra¬ 
tion occurs with the majority, and in this respect I have reports of the species being 
seen in the Sydney (N.S.W.) region. They leave Hobart about March. 

They constitute a Tasmanian race, distinguished from the mainland Striated Parda¬ 
lotes by so minor a feature as a yellow wing spot, and, I would say, by voice, for though 
living on the mainland for several years, I cannot recall having heard the distinctive call 
from any other form of Pardalote. 

The less common Spotted Pardalote visits the same trees at Sandy Bay, though it has 
been recorded only during winter, when the Yellow-Tipped has been away. Observations 
suggest that this particular species is dwindling in numbers, overall, town and country. 
The reason for this is obscure. It generally nests in the ground, and many times I have 
been told by boys they have discovered a nest of the "bank diamond." There is possibly 
disturbance from this, or else some predation by small ground animals. 
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As for the Forty-spotted Pardalote, several years ago the late A.L. Butler, a keen 
observer, found it at Long Beach, Lower Sandy Bay. This could have been one of a 
number of early reports indicating the presence of the species in localities where it is 
not known to occur at present. On the other hand the bird is known to move round 
after breeding, and Long Beach, with its several eucalypts, may have been one of the 
places visited during this wandering. I have no reports of its being any closer to Hobart 

than this. 
To be fairly certain of seeing the Forty-spotted Pardalote now it is usually necessary 

to visit Tinderbox, some 20 km south of Hobart, where an area of dry sclerophyll forest 
faces the Derwent River estuary opposite the top end of Bruny Island. It breeds there, 
nesting in tree cavities, and sometimes, oddly enough, in the ground. The other two 
species are there too, and without a clear view the rather plain-coloured Yellow-Tipped 
Pardalote could be mistaken for it. The bird, however, approaches its nest without 
much fear, even though an observer be close, and the soft little call is distinctive. There 
is another colony at Coningham, just out of Snug. 

The Forty-spotted species is thought to be diminishing. Reports however indicate it 
was always uncommon, and when found was generally nesting in small colonies rather 

than in well separated paris. 
The Forty-spotted Pardalote has interest in being a Tasmanian endemic, probably a 

biological forerunner of other more colourful Pardalotes. 

REVIEWS 

TASMANIAN BIRD REPORT No. 11. Published by the Bird Observers Assn, of Tas. 

Price $3. 

This annual publication contains ten papers by members of the Association covering 
a wide range of subjects connected with our birdlife, ranging from "Reasons for size 
differences in Tasmanian hawks", by N. Mooney, to new and rare visitors to our State 
and "Birds of Cape Portland", by R. Cooper. 

In addition, there is a systematic list of bird observations by members and others 
during the year 1981, which follows the pattern of previous years' publications in 
summarising unusual or interesting observations, each of which is attributed to the 
observer who is identified by his/her initials. An appendix shows the names so identi¬ 
fied. It is unfortunate that the appendix has not been carefully checked, resulting in at 
least two observers not being included so that the reader is left to guess at their identity. 

Some other errors have also crept in. On page 31 Pachyptila vittata is named Lesser 
Broad-billed Prion instead of Broad-billed Prion, while on page 32 P. sal v ini is named 
Medium-billed Prion instead of Lesser Broad-billed Prion. On page 36 the records of the 
Banded Stilt at Ravensdale and Okehampton have been attributed to the observers in 
the reverse order. On page 41 the record of the Southern Emu-wren at Cuckoo was 
not reported by L.W. The reported observation of the European Greenfinch at Port 
Davey (page 42) is noted as the first record for the south-west: this is incorrect, it was 
seen there in November 1951 - see Emu 52:62. On page 43 the Little Raven is men¬ 
tioned but no details given. If the name is correct, and not Forest Raven as is suspected, 
further information is warranted as in this State it has been recorded up to the present 

from King Island only. 
Notwithstanding the errors mentioned above this journal contains a wealth of good 

reading and is very good value for its price. 
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AN OCCASIONAL STINT, BULLETIN No. 1. Published by the Tasmanian Shorebird 
Study Group. Price $3, plus 75 cents postage. 

As the name suggests this is not proposed as a regular publication but one which will 
be produced when circumstances permit. As the Group and its activities become firmly 
established the issue of a bulletin may become a regular feature. 

In Bulletin No. 1 emphasis is placed on the past history of studies of wading birds, 
particularly in the south-east of the State, including studies in recent years and the 
potential for more detailed studies in the future. It contains maps and descriptions of 
many of the areas (including some in the north and north-east) at present being studied 
and the results of recent banding activities. 

Reference to current studies of gulls and terns is included and much more will be 
produced concerning this section in future issues. 

Both these publications are available from the Bird Observers Assn, of Tas., G.P.O. 
Box 68A, Hobart, 7001. 

CLUB EXCURSIONS 

Nieka to St. Crispins Well. 7 August 1982 

The outing was along the pipeline track from Nieka, on Mt. Wellington, to St. Crispins 
Wfell with the aim of comparing the vegetation on the side of the hill at the beginning of 
the track with that on the south and south-western sides. The east side receives more 
sun and is drier while the south-westerly aspect is shaded and wetter. The soil is derived 
from dolerite. Large boulders of this rock are present at the beginning of the track, but 
towards the Well there were some outcrops of sandstone. 

On the easterly aspect Eucalyptus pulchclla was dominant and the native cherry 
Exocarpus cupressiformis and Beyeria viscosa were the principal shrubs. Acacia riceana 
was in bud giving promise of a good display in 3-4 weeks' time. Although expecting to 
find the rock fern Cheilanthes tenuifolia we were unsuccessful in this. The cranberry 
Astrolonia humifusum was a prostrate shrub on this warmer drier aspect. Two sun 
orchids Thelymitra sp. were seen. 

Along the track on the shaded south-western side buzzies Acacna novae-zelandiae 
occurred, with Haloragis teucrioides scrambling in the depressions at the side of the 
track, Blueberries Billardicra longifolia and heartberries Aristutelia peduncularis were 
common. The Compositae were well represented with Olearia argop/ivlla, O. viscosa 
and Bedfordia salicina as the predominant shrubs in many places. The dominant euca- 
lypt was now E. obliqua with occasional E. dclegatcnsis. Ferns beside the track were the 
hard water fern Blechnum wutsii and Polystichum proliferum. As the track took a more 
westerly direction Diunella tasmanica tended to replace B. watsii. Several patches of 
greenhoods Pterostylis longifolia were found, a few in flower but most still in bud. 

As the track took on a more exposed south-westerly aspect E. dclegatcnsis became 
the dominant eucalypt, Acacia riceana was still present and there were clumps of 
Gahnia grandis. Further on Banksia marginata was prolific above the track. 

At the Well site were several ferns and a club-moss, probably Lycopodium aust- 
ralianum, was found among the dry rocks beside the track. 

It proved interesting to compare the dominant eucalypts as well as the other trees 
and shrubs on the warmer and drier easterly aspect with those on the shaded cooler 
south and south-westerly aspects. 
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The following lists of other plants seen is not exhaustive. 

S.E. aspect. 
Drymophylla cyanocarpa, Senecio linearifolius, Pittosporum bicolor, Coprosma quad’ 
rifula, Leptospermum lanigerum, Correa lawrenciana. 
S.W. aspect. 
Gaultheria hispida, Nothofagus cunnirtghamii, Pomaderris ape tala, Atherosperma 
moschatum, Asterotrichion discolor, Richea procera, Oxylobium ellipticum, Phebalium 
squameum, Orites divvrsifolia, Anopterns glandulosus, and ferns Histiopteris incisa, 
Asplenium bulbiferum, Blechnum nudum, Blechnum Jluviatile. 

M. Mollison. 

Ida Bay — Hastings. 6 - 7 November, 1982. 
Entomological Notes. 
A fine but windy Saturday was spent studying the buttongrass — heath vegetation which 
occurs at virtually sealevel at Ida Bay. Many of the native shrubs were in full bloom with 
Papilionatae, Myrtaceae and Epacridaceae particularly prevalent. The opportunity was 
taken to collect native bees and record the species of flower they visited to gain some 
idea of their relationship. 

Unlike the introduced honey bee (family Apidae), with its highly developed social 
structure and ability to collect nectar and pollen from almost any flower, many of our 
native bees are small, solitary or only weakly social insects which may successfully 
gather pollen from only a single genus or family of native plants. Needless to say they 
are indispensable as pollinators of much of our flora. Particularly common were small 
reddish bees of the family Anthophoridae with various species visiting Melaleuca, Aotus, 
Sprehgelia and other flowers. The female bee excavates a burrow in pithy stems or 
utilises old insect burrows and rears her young on pollen. Some anthophorids show the 
rudiments of a social system with a queen and a few non-breeding females forming a 
small colony. 

Also collected were small blackish bees of the family Halictidae which commonly 
occur on flowers of the sub-family Papilionatae. Pea-like flowers are thought to be 
especially suited to pollination by bees which have the strength and long tongue neces¬ 
sary to reach the nectar as well as specially pollen-collecting hairs. Some halictids collect 
pollen on the underside of the abdomen, unlike honey bees which collect it on the tibia 
of the hindlegs. Halictid bees, which are generally solitary, excavate a burrow in the soil 
in which they rear their young. 

Many people noticed the small black and yellow banded hover flies (family Syrphi- 
dae) which also play an important role as pollinators. Because they have a relatively 
short tongue they are generally found on flowers with rather shallow nectaries such as 
Leptospermum. The larvae of these insects are predacious on small insects such as 
aphids. 

The unusual longicorn beetle, Enchoptera apicalis, is extremely slender with the 
mouthparts very elongated; it may possibly mimic a wasp or scorpionfly. Several 
specimens were noticed on Melaleuca flowers and close observation showed them to be 
feeding on the pollen. No doubt,Melaleuca, like many other Myrtaceae, is pollinated 
by a wide variety of insects and vertebrates in contrast to some plants, such as certain 
orchids, which may be visited by a single highly specialised pollinator. 

Of special interest were two insects which usually occur at much higher altitudes 
further north in the State. The endemic, alpine grasshopper Russalpia albertisi was 
found in association with the ubiquitous grasshopper Tasmaniacris tasmaniensis which is 
also flightless. A specimen of the mountain blue butterfly Neoluciu hobartensis was 
captured while settled on Epacris which is the foodplant of the larva. 
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In spring many small moths are on the wing after spending the earlier part of the year 
as caterpillars feeding on leaf litter on the ground. A particularly attractive and common 
example was the maroon epitymbia moth Epitymbia isoselana. Also common at this 
time of the year are larger moths of the genus Dichromodes whose stick-like caterpillars, 
called loopers, feed mostly on Myrtaceae other than Eucalyptus; the beautiful D. 
cortfluaria with boldly black and white striped wings was readily seen. 

Hopes of collecting insects at a mercury vapour light at night were dashed with the 
advent of a cold wet change. 

Next day, in indifferent weather, several carloads of people proceeded to the wet 
sclerophyll forests around Hastings Caves. A highlight here was the large number of 
Macleay's Swallowtail butterfly, Graphium macleavanum, which feeds on sassafras 
in the larval stage. An afternoon forage along a logging track revealed a variety of 
ground-dwelling beetles under stones and logs. Noteworthy was a flightless stag beetle 
Lissotes sp. a member of an interesting genus of beetles best developed in this State. 
The larvae feed in rotting timber. 

P.B. McQuillan. 

THE DEATH OF A PADEMELON 
H.D. Barker 

Tasmanian Museum & Art Gallery, Hobart 

Whilst on a field trip during the first week in November, 1982, on properties at 
Boobyalla, Cape Portland and the Eddystone Point area, I observed the attack on a 
Tasmanian Pademelon (Thylogale billardierii), probably a sub-adult or an ailing speci¬ 
men, by a Forest Raven (Corvus tasmanicus). It was my first recording of such an 
event in 40 years of field observations. 

The incident occurred whilst conducting a bird species count on an open pasture 
sheltered by the lower slopes of Mt. Cameron on one side and dry sclerophyll and low 
scrub on two other sides. It was observed at a distance of some 250 metres and for a 
duration of 10 seconds, eliminating any assistance from us. The raven dropped straight 
from a gum tree of 15 metres in height, hit the pademelon about the head with its 
claws and beak probably picking its eyes out, and then continued its attack with a suc¬ 
cession of short dives and the same physical contact. The agression was such that the 
pademelon was rolled and tumbled by the raven with its claws and beak and vigorous 
wing beats over 20 metres or so into final submission; they both then disappeared into 
the low scrub. When we reached the area, blood traces indicated the point of entry 
into the scrub, however, we were unable to find the pademelon nor did we see the raven 
fly out, it was assumed that the raven had killed the pademelon and was still somewhere 
in the scrub with it and was lying low until we had left. 
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THE STRANGE STANCE OF A YOUNG STARLING 
Marjorie Wall 

63 Elphinstone Rd., North Hobart 

One morning in early November we had the sprinkler on our lawn trying to flood 
out corby grubs for the birds to eat. 

A family of Starlings came to the party. Both parents fed the baby bird and after 
they had taken all the grubs they could find they flew off leaving the baby behind. It 
must have thought it was raining while it stood under the sprinkler for about ten min¬ 
utes waiting for its next meal. 

What interested us was that it stood erect and with its bill pointing up, like a bittern 
when danger threatens. Was this so that the water would run off more quickly, or was 
it for camouflage? 

BIRDS AROUND LAGOON BAY, EAST OF DUNALLEY 
L.E. Wall 

63 Elphinstone Rd., North Hobart 

On a visit to Lagoon Bay and northwards towards The Narrows on 14 October 
1982 the following birds were seen — 

Aust. Gannet, Black Cormorant, Little Egret, White-faced Heron, Black Swan, Black 
Duck, Chestnut Teal, White-breasted Sea Eagle, Swamp Harrier, Pied Oystercatcher, 
Spurwinged Plover, Hooded Dotterel, Red-capped Dotterel, Red-necked Stint, Curlew 
Sandpiper, Pacific Gull, Southern Black-backed Gull, Silver Gull, Caspian Tern, Crested 
Tern, Swift Parrot, Green Rosella, Eastern Rosella, Pallid Cuckoo, Welcome Swallow, 
Tree Martin, Aust. Pipit, Black-faced Cuckoo-shrike, Superb Blue Wren, Brown Thorn- 
bill, White-fronted Chat, Scarlet Robin, Grey Fantail, Grey Shrike-thrush, Yellow- 
tipped Pardalote, Yellow-throated Honeyeater, Crescent Honeyeater, New Holland 
Honeyeater, Noisy Miner, Yellow Wattlebird, Beautiful Firetail, Goldfinch, Starling, 
Dusky Wood-swallow, Black Currawong, Grey Butcherbird, White-backed Magpie, 
Forest Raven. Total, 47 species. 

It is interesting to compare this list with that obtained at the Club's Easter Camp 
at Wilmot Harbour (an alternative name for Lagoon Bay) in 1948, published in The 
Tasmanian Naturalist for that year. It should, however, be noted that the recent visit 
was primarily to count Hooded Dotterels and Pied Oystercatchers on the beaches so 
that little time was spent in other habitats and birds well offshore would not have 
been seen. 

In 1948 the total of species seen throughout the long weekend was only 50 al¬ 
though being an early Easter most of the migratory birds were still present. 

The Shy Albatross was the only species seen offshore, and of the cormorants only 
White-breasted (Black-faced is the current name) and Little Pied were recorded. It is 
surprising that the Black Cormorant was missing. No terms were seen and only one 
Pacific Gull. The latter now has to compete with the Southern Black backed Gull 
which 30 years ago was unknown in Tasmania but now is well established and nests 
on nearby Visscher Is. 

Birds of prey don't seem to do well in the area: in 1948 one each of the Sea Eagle, 
Peregrine Falcon and an unidentified owl were seen, while on the recent visit we saw 
one Sea Eagle and one Swamp Harrier. 
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Of the wading birds Pied and Sooty Oystercatchers and Double-banded, Hooded 
and Red-capped Dotterels were seen in 1948, but the Sooty Oystercatcher and Double- 
banded Dotterel were not recorded this year (the latter should be in New Zealand in 
October). However, on the edge of the lagoon behind Two Mile Beach we found 5 
Red-necked Stints and 2 Curlew Sandpipers (both Northern Hemisphere migrants) in 
October. 

Birds of the forest and scrubs recorded in 1948 but not in 1982 were:- Tas. Native 
Hen, Yellow-tailed Black Cockatoo, Fantailed Cuckoo, Flame Robin, Dusky Robin, 
Golden Whistler, Spotted Quail-thrush, White-browed Scrubwren, Spotted Pardalote, 
Black-headed Honeyeater, Eastern Spinebill, Brush Wattlebird, Clinking Currawong, 
and Field Wren. Those seen in 1982 but not in 1948 were:- Swift Parrot, Eastern 
Rosella, Pallid Cuckoo, Beautiful Firetail. 
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SOUTH-WEST TASMANIA CONSERVATION AREA 

East month the State Government announced the lifting of the moratorium on min- 
ln9 exploration and development which had been imposed by the previous Government. 

•t has been stated that the Government is anxious for development to proceed and it 
!* encouraging to see that a working group of officers from the Departments of Mines, 
National Parks, Forestry and The Environment will have the oversight of environmental 
Sidelines under which development will be permitted. 

Some concern has been expressed, however, that the Director of Mines has shown a 
of concern for conservation issues, as evidenced in his letter of 26 July 1982 in 

replV to a letter from the Tasmanian Conservation Trust. The Trust sought his co¬ 
operation by encouraging mining companies to conduct surveys to ensure that rare 
p ants or archaeological sites are not destroyed during exploration or mining activities, 
0 which he replied, "I consider your request to be of the utmost impertinence . . ." 

(t is to be hoped that the Minister for Mines, who made the announcement on behalf 
the Government, will see that his Department's approach to the working group's 

ctivities are more conciliatory. 
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A HUNTSMAN SPIDER FEEDING 
AM. Tagg 

Hall St., Ridgeway, 7101 

It was at 2000 on 10 February 1983 that we found the very young mouse that the 
cat had caught early in the morning still lying on the shed floor with no visible marks 
on it. 

Ten minutes later, on entering the shed again, we found a male huntsman spider 
Delena cancerides apparently making a hole in the mouse's side just behind the shoul¬ 
der. The spider remained there perfectly still, sucking the juices from the mouse. Four 
legs were wrapped over the mouse, the other four balancing the spider on the floor. Its 
"head" was twisted at an angle to keep its mouthparts in the hole. It remained like this 
for three hours. 

Just after 2300 the spider left the mouse but remained curled up beside it for over an 
hour: it seemed very sluggish and didn't want to move when disturbed with a straw. 
While it was feeding it took no notice of us walking about and over it or shining a torch 
close to it. It was after 0100 before it moved off. 

WHAT WAS THE HERON DOING? 

On four occasions during the last week in February 1983 a White-faced Heron left 
its usual haunt — a waterhole some distance away from the house — and came onto a 
neighbour's verandah. It was heard and seen pecking at the walls of the house. 

Would it be looking for spiders or insects owing to the drought conditions? Have 
herons been known to do this on other occasions? 

A.M. Tagg. 

BRIDLED TERN, FIRST TASMANIAN RECORD 
R.H. Green 

Curator of Zoology, Queen Victoria Museum, Launceston. 

The Bridled Tern Sterna anaethetus Scopoli, 1786 is a widely ranging species which 
breeds in the tropical-subtropical regions of the Indian, Pacific and western Atlantic 
Oceans (Condon, 1975, pp. 153-54). In Australia it lives and breeds off the west coast 
of Western Australia, Northern Territory and Queensland (Serventy et al. 1971, pp. 
227-29). In January 1968 a pair was found nesting near Robe, South Australia (Bonnin 
1968). 

On 8 August 1982 the partly feathered skeletal remains, including wings and skull, 
of a Bridled Tern was collected on Northdown Beach, northern Tasmania (lat. 41°, 
10'S, long. 145° 28'E) by Paul Rosevear, Rodney Walters and John Biggs while on a 
routine beach patrol. 

The identification has been confirmed by Dr$. G.F. van Tets and P.J. Fullagar, 
Division of Wildlife Research, CSIRO, Canberra, who determined it to be a subadult. 

The specimen has been lodged in the collections of the Queen Victoria Museum 
Launceston; registered number 1983/2/102. 
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This constitutes the first record of a Bridled Tern in Tasmania and, with the excep¬ 
tion of the nesting pair in South Australia, apparently the only record from southern 
and south-eastern Australian waters. 
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ABORIGINAL USES OF SHELLS IN PREHISTORIC TIMES 
J. Stockton 

213 Blaxland Road, Wentworth Falls, N.S.W. 

Shells have been used by peoples all over the world as ornaments and tools. In Tas¬ 
mania shells were used by the Aborigines as vessels, scrapers and ornaments. 

One drinking vessel was described as "like ear-shell and the holes were stopped up" 
(Plomley 1966:167). Other references call these drinking shells "mutton fish shells" 
(Plomley 1966:58,170). Both terms refer to an abalone, probably Notohaliotis ruber 
(Leach, 1814) (nomenclature follows May 1952). Use of an oyster shell, presumably 
Ostrea angasi (Sowerby, 1871), as a cup was noted by the French explorer Labillardiere 
(1800 vol. 2:43). 

Labillardiere also noted that a shell scraper was used to make a wooden shellfishing 
spatula (1800 vol. 2:52). Baudin (1974:350) observed an oyster shell scraper used to 
smooth a spear. 

Small shells were used to make necklaces (Labillardiere 1800 vol. 2:33; Mortimer 
1975:19; Plomley 1965:Plate 3; 1966:178,619). A number of types of shellfish were 
used in these necklaces. The following list was supplied by Elizabeth Turner from spec¬ 
imens held in the Tasmanian Museum and Art Gallery. 

Actnea vincentiana (Cotton, 1943) 
Acmea scalarina (Cox, 1867) 
Phasianotrochus irisodontes (Quoy and Gaimard, 1834) 
Phasianotrochus mtilus (A. Adams, 1851) 
Bcmbicium auratum (Quoy and Gaimard, 1834) 
Melanerita melanotragus (Smith, 1884) 
Marinulaxanthostoma (H. and A. Adams, 1854) 

All are small species, which do not appear to have been eaten. However, the ethno¬ 
graphy clearly shows that a desire to collect shells for necklaces could be a sufficient 
stimulus for the Detention River band (the TOM.ME.GIN.ER) to travel to Robbins 
Island where shells were available (Plomley 1966:866, but see also pp. 178 and 619). 
In archaeological excavations, larger shells have been found which appear to have been 
punctured, possibly for use as pendants (Jones 1966:8; Stockton 1976:158). 

Three unusual species of shellfish were found in middens at Ordnance Point during a 
recent study (Stockton 1982). At one site a fragment of Mactra rufescens (Lamark, 
1819) was found. This species is not uncommon on the west coast (E. Turner pers. 
comm.). A single Tucetona flabellatus (Tenn Woods, 1877) shell was found at a nearby 
midden. The Tasmanian Museum collections of this species include specimens from the 
northeast corner of Tasmania across to the northwest, but it is regarded as unusual on 
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the west coast (E. Turner pers. comm.). On the surface of another site was a complete 
valve of Tucetilla striatularis (Lamark, 1819). This shell has a hole through its apex and 
the surface is polished. I first thought this hole might have been deliberately made as a 
piece of slate with a drilled hole was excavated from Sisters Creek (Jones 1964:305- 
306). If such shells were used as pendants, one would expect to see polish around the 
hole from rubbing with the string or thong which secured it. It is not apparent in this 
specimen. As holes are common in the apices of beach washed specimens of T. stria¬ 
tularis, one must assume that the preforation is of natural origin, despite the unex¬ 
plained presence of the shell in site 627. 

Punctured oyster shells were occasionally found in deflated middens on the west 
coast. Although it is likely that these shells were carried or traded from Bass Strait, the 
possibility of their being locally available cannot be entirely discounted. Their transport 
onto the surfaces of shell middens, however, almost certainly demands human transport. 
Just what they were used for by the Aborigines remains one of the mysteries of Tas¬ 
manian prehistory. 

Acknowledgements 
I am indebted to Elizabeth Turner of the Tasmanian Museum and Art Gallery for 

discussion on this note and for the identification of specimens. 

References 

Baudin, Nicolas 1974 The Journal of Post Captain Nicolas Baudin, Commander-in- 
chief of the Corvettes Geographe and Naturaliste. Libraries Board of South Aust¬ 
ralia: Adelaide. (Trans. Christine Cornell) 

Jones, Rhys 1964 Archaeological Fieldwork in Tasmania Antiquity 38:305-306 
Jones, Rhys 1966 A speculative archaeological sequence for north-west Tasmania 

RQVM 25:1-12 
Labillardiere 1800 Voyage in search of La Perouse performed by order of The Con- 

stitutent Assembly during the years 1791, 1792, 1793 and 1794. John Stockdale* 
London. 

May, W.L. 1958 An illustrated index of Tasmanian Shells Government Printer: Hobart 
Mortimer, George 1975 Observations and remarks made during a voyage to the islands 

of Teneriffe, Amsterdam, Maria's Islands near Van Diemen's Land; Otaheite, Sand- 
which Islands; Owhyhee, the Fox Islands on the North West Coast of America, 
Tinian, and from thence to Canton in the brig Mercury. MDCC XCI: London Re¬ 
printed by N. Israel/Keizersgracht. Amsterdam. 

Plomley, N.J.B. 1965 Thomas Bock's Portraits of the Tasmanian Aborigines. RQVM 
18.1-25 

Plomley, N.J.B. (ed.) 1966 Friendly Mission: The Tasmanian Journals and Papers of 
George Augustus Robinson 1829-1834. Tasmanian Historical Research Association: 
Hobart 

Stockton, Jim 1976 Cumulative report, sites of significance survey, Tasmania. Unpub¬ 
lished report. NPWS: Tasmania 

Stockton, Jim 1982 The Prehistoric Geography of Northwest Tasmania, Unpublished 
PhD thesis. Department of Prehistory, Research School of Pacific Studies, ANU 



April 1983 Tasmanian Naturalist 5 

SOME NEW ADDITIONS TO THE BRYOFLORA OF TASMANIA 
D.A. Ratkowsky and A. V. Ratkowsky 

117 York Street, Sandy Bay 

We have recently published an account of the bryophytes (mosses and liverworts) of 
Mt. Wellington (Ratkowsky and Ratkowsky, 1982) and we reported a few new records 
from that mountain range. In the present paper, we give an account of new bryophyte 
records from the whole of Tasmania obtained during the past five years. We consider a 
moss record to be new to Tasmania if it is not listed for Tasmania by Scott and Stone 
(1976). Because there is as yet no recent comprehensive work on the liverworts of our 
region, liverwort records are considered to be new on the word of Dr. Riclef Grolle of 
Jena, East Germany, who has identified dozens of specimens for us. Most of the new 
liverwort records are due to his identifications. Unless otherwise noted, all collections 
were made by one of us (AVR). 

Mosses: 
Acrocladium cuspidatum (Hedw.) Lindb. - widespread in pastures, lawns, waste places, 

and at The Springs on Mt. Wellington. 
Campylium polygamum (B.S.G.) C. Jens. — Chimney Pot Hill. Recently identified for 

us by Prof. D.H. Vitt. 
Cheilothela chilensis (Mont.) Broth. - many locations in the upper regions of Mt. 

Wellington and two localities at Mt. Field National Park. In addition to AVR col¬ 
lections, Dr. lima Stone, coauthor of Mosses of Southern Australia, has also col¬ 
lected it from both areas, but too late for inclusion in that book. 

Dicranella dietrichiae (C. Muell.) Jaeg. — Hartz Mountain National Park, The Springs. 
Grimmia inaequalis Dix. & Sainsb. - near Lake Youl (Ben Lomond National Park). 

New to Australia. Characterised by an immersed seta. 
Poly trichum formosum Hedw. - Mt. Rufus (Lake St. Clair National Park), near Dove 

Lake (Cradle Mountain National Park). New to Australia. 
Pseudoscleropodium purum (Hedw.) Fleisch. — on road behind Cascade Brewery. 
Rhacomitrium ptychophyllum Lindsay - Legges Tor (Ben Lomond National Park). 

Collected by Mark G. Noble. 
Tortula pagorum (Milde) De Not. — Botanic Gardens, Hobart, on bark. 
Tortula rubra Mitt. - Trestle Mountain, Coalmine Crag (Ben Lomond National Park), 

Cradle Mountain. 

A further new moss record is Ischyrodon lepturus (Tayl.) Schelpe, found by Steve 
Harris of the National Parks & Wildlife Service at Tasman Island (Harris & Ratkowsky, 

1982). 

Liverworts: 
Acrobolbus ochrophyllus Schust. - Schnells Ridge. 
Acromastigum cavifolium Schust. — Schnells Ridge. 
Cephalozia sp. — Mt. Wellington Plateau. Genus requires revision before the specimen 

can be named with confidence. 
Chaetophyllupsis whiteleggei (Carringt. & Pears.) Schust. - on rockslide beneath Ridge¬ 

way Reservoir Dam. 
Cheilolejeunea campbellienses (Steph.) Schust. — Adamsons Peak, Naturalist Peak (Mt. 

Field National Park), Milligans Peak. 
Geocalyx caledonicus Steph. — Kermandie River, Lake Skinner Track, New Road 

(Franklin Township). 
Gymnomitrion incompletum (Gott.) Schust. — Zig-zag Track and summit rocks of Mt. 

Wellington. 
Haplomitrium gibbsiae (Steph.) Schust. — below The Springs (Mt. Wellington). 
Hygrolembidium australe (Steph.) Schust. — Mt. Wellington Plateau, Mt. Field, Milli¬ 

gans Peak, Cradle Mountain. 
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Neesioscyphus phoenicorhizus Grolle — Mt. Wellington, Mt. Wedge, Mt. Lord, Adam¬ 
sons Peak, Milligans Peak. 

Pallavicinia connivens (Col.) Steph. — Mt. Snowy South. 
Pallavicinia xiphoides (Hook. f. & Tayl.) Trev. — Mt. Wellington, Mt. Field East. 
Paracromastigum sp. — Mt. Wellington near S. Trig.; may be conspecific with one of 

several species described by Professor R.M. Schuster from New Zealand. 
Plagiochila ratkowskiana H. Inoue — Mt. Wedge, Mt. Rufus, Mt. Wellington, Adamsons 

Falls. (See Inoue, 1980). 
Schistochila balfouriana (Hook. f. & Tayl.) Steph. — Adamsons Peak Track. 
Trichocolea rigida Schust. - Mt. Wellington, Mt. Dromedary, Snug Tiers. 
Vandiemenia ratkowskiana H.J. Hewson — Mt. Wellington. (See Hewson, 1982). 

Three further new records have been reported by Grolle (1982) in the family Lejeun- 
eaceae, viz. Cheilolejeunea contitans (Hook. f. & Tayl.) Schust., record based upon col¬ 
lections by Charles Turnbull, Dr. D.H. Norris and Dr. J.J. Engel, Cololejeunea laevigata 
(Mitt.) Tilden, record based upon collections by Dr. J.J. Engel, and Lejeunea cucullata 
(Reinw. & al.) Nees, record based upon a collection by Dr. D.H. Norris. In addition to 
the Tasmanian 'mainland' and adjacent islands, bryological discoveries have been at 
Macquarie Island (see Seppelt 1977 and Seppelt 1981). 
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SNOWBOUND GOLDFINCHES 
Russell Morse 

On 25th August, 1981, at the Ben Lomond ski slopes, near blizzard conditions were 
blowing in from the north. Visibility was approximately seven metres. 

We came across a flock of goldfinches which had obviously flown into the snow 
storm. I assume they had flown up from a lower valley. Because of poor visibility it was 
difficult to guess the size of the flock; however, I would estimate it at between 150 and 
200 birds. 

They had no fear of us and when we approached they quickly perched on us and our 
skis, I suppose being the only bit of relief from the whiteness. They were obviously 
badly lost and intent on flying further into the storm. I presume the wind was too 
strong for them to fly with it rather than into it. 

I do not know if they all perished — there were a lot of dead bodies in the snow the 
next day. However, it would not have been the entire flock, although they could have 
been covered with snow. 
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EXCURSIONS 

Pitt Water, 5/2/83 

The first stop was at the mouth of Sorell Rivulet to look at the shore birds. The tide 
was falling but still fairly high. 

Hoary-headed Grebes were seen in the mouth of the rivulet and a Tasmanian Native 
Hen was watched swimming across to the small island covered in samphire. Close by on 
the bay were Black and Little Pied Cormorants, Silver and Southern Black-backed 
(Kelp) Gulls, Black Swans and two Australian Pelicans, and feeding on the recently 
exposed mud were Eastern Curlews, Bar-tailed Godwits, Pied Oystercatchers, Red¬ 
necked Stints and White-faced Herons. On the rocky point on the west side were Cres¬ 
ted Terns. 

Some years ago when the adjacent poultry processing factory was operating as a 
general abbatoir the Kelp Gull was present in considerable numbers, but few occur there 
now. 

The party then moved to the west end of the old Sorell Railway causeway near the 
mouth of the Coal River where, after lunch, members scattered over the samphire flats 
and exposed tidal mudflats. 

In the samphire the chief interest was in the marsh plant. Sea Lavender Limonium 
australe which was in full flower. To most of the party this was a new plant which is 
closely related to the garden plant Statice. 

On the open water of Barilla Bay were Black Swans, a pair of Chestnut Teal, Silver 
Gulls and Crested Terns, while White-faced Herons and four Little Egrets were wading 
in the shallows. Large numbers of Red-necked Stints and Curlew Sandpipers and a few 
Pied Oystercatchers, Red-capped Dotterels and Spur-winged Plovers were feeding on the 
exposed mud or at the edge of the water. 

On a farm close to the bay a Black-fronted Dotterel was seen as the party moved 
homewards. 

Green Valley, Bagdad, 6/3/83 

This very pleasant valley was unknown to any of the party and was unfortunately 
suffering severely from the current drought: it will certainly be worth another visit 
when seasonal conditions are better. The open land was very dry and almost without 
any grass and the day was spent in light forest with a few sandstone cliffs. 

The bird list for the day was:- Flame Robin, Scarlet Robin, Dusky Robin, Brown 
Thronbill, Yellow-throated Honeyeater, Strong-billed Honeyeater, Green Rosella, Gol¬ 
den Whistler, Grey Fantail, Laughing Kookaburra, Superb Blue Wren, Grey Shrike- 
thrush, Grey Butcherbird, Yellow-tipped (Striated) Pardalote, Dusky Wood-swallow. 

On the homeward journey a farm dam in the valley allowed us to add Coot and 
Hoary-headed Grebe to the day's tally. 
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RECORDS OF SPINE-TAILED SWIFTS 

During this autumn I have seen Spine-tailed Swifts over Hobart on 18 March, 2 and 6 
April. 

In searching my old notes I have recorded them in April in 10 years, the latest date 
being 17 April in 1965 during the Club's Easter Camp at Douglas River. 

Has anyone got a later record than this? 
L.E.W. 

Printed by Advance Publicity Co., North Lindisfarne 
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CHANGE OF EDITORSHIP 

With this issue, there is a change in editorship. I would like to pay my respects and 
aPpreciation to my predecessor, Len Wall, who helped bring this journal to its present 
editorial standard. His efforts, combined with a better printing process than had been 
available in the past, has given us a journal of which we can be proud. I hope that I will 
he able to carry on in the same tradition. 

Those people who have contributed articles before are urged to continue to do so. In 
Edition, I would like to make a special plea to those readers who have not submitted 
articles before, to consider doing so in the future. Readers should not be deterred by 
feelings that what they might be submitting could be considered trivial or insufficiently 
scientific'. Amateur naturalists should note with pride the great contribution that they 
have made to current knowledge about plant and animal distributions. For example, 
bird watchers have made enormous contributions to ornithology, but the contributions 
are by no means confined to that discipline. 

Hence, I look forward to receiving articles from a wide range of people. You may rest 
assured that they will be treated with sympathy by your new editor. 
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A FAR-FLYING CHRISTMAS BEETLE; 
THE FIRST RECORD FROM TASMANIA OF 

Anoplognathus velutinus 
(Coleoptera: Scarabaeidae) 

Alison Green 
Tasmanian Museum, Hobart 

On the 21st November, 1981, Mr. J.R. Penprase collected a Christmas beetle at 
Hobart Airport, Llanherne, Tasmania. The insect was on the tarmac, about 20-30 metres 
from an aeroplane which had arrived from Melbourne some fifteen minutes earlier. 

Mr Penprase realized that this insect was different to the familiar Christmas beetle, 
Anoplognathus suturalis Boisduval, which is seen in Tasmania during December and 
January. Specimens of A. suturalis are about 20mm long, with the dorsal surface shining 
and greenish-brown in colour. In contrast, the airport beetle is 26mm long, light brown 
with no greenish sheen, and its dorsal surface is strewn with white scales. There is a 
black spot on each wing cover. This insect was presented to the Tasmanian Museum 
where it was identified, tentatively, as Anoplognathus velutinus Boisduval. The known 
distribution of this species was southern Queensland, New South Wales and Victoria 
(Carne, 1957, p.134). 

A note about the finding of A. velutinus at Llanherne was included in the Tasmanian 
Museum and Art Gallery Annual Report, 1981-82 (p. 16). This interested Dr. P.B. Carne, 
of C.S.I.R.O., Canberra, who subsequently borrowed the specimen and confirmed its 
identity as A. vglutinus. Dr. Carne advised that this is the first record of the species 
from Tasmania and that mid-November is the peak of its flight season. 

Nobody can be sure how the beetle reached Tasmania from mainland Australia. 
However, because of the place where it was found, it is tempting to suspect that it 
travelled as a stowaway in an aeroplane. 

Thanks are due to Dr. Carne for his identification and information and to Mr. Pen¬ 
prase for his gift of the specimen to the Tasmanian Museum. 
References 
Carne. P.B. (1957). A revision of the ruteline genus Anoplognathus Leach (Coleoptera: 
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PRASOPHYLLUM FIRTHII 
SECOND LOCALITY FOR A TASMANIAN ENDEMIC ORCHID 

Marv P. Cameron 
Honorary Associate in Botany, Queen Victoria Museum, Launceston 

On 25th April, 1983 two clumps of about three and five plants respectively of a 
small greenish Prasophyllum were found at the edge of a low lying swampy area in light 
Eucalyptus forest near the eastern approach road to Lefroy in northern Tasmania. Two 
specimens were taken and were shown at the Launceston Field Naturalists Club meeting 
of 3rd May without identification. 

One specimen was sent to the Tasmanian Herbarium where it was identified by Dr. 
W.M. Curtis and Dr. A.E. Orchard as Prasophyllum firthii. The second specimen is pre¬ 
served in alcohol at the Queen Victoria Museum. The flowers were contracted and al¬ 
though kept in water for a fortnight hardly opened. On a subsequent visit in late May 
four plants were still found, one of which had ripening ovaries. 
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Ironically on 29th April, being unaware of what I had found I drove to Friendly 
Beaches, near Coles Bay looking for P. firthii in the locality where it was originally 
collected, and which was its only known habitat, but the area yielded no Prasophyllum 

spp- at all. 

CHANGES IN THE AVIFAUNA OF MT. WELLINGTON 
OVER A PERIOD OF SEVEN YEARS 

Ann V. Ratkowsky 
117 York Street, Sandy Bay 

I have previously published surveys of the avifauna of Mt. Wellington during the 
breeding season of 1975/76 (Ratkowsky and Ratkowsky, 1977) and during the non¬ 
breeding months of 1977 (Ratkowsky and Ratkowsky, 1978), the latter report also 
containing information on the transition period between the breeding season and the 
winter months. Recently, during the period 18th September, 1982 - 1st June, 1983, I 
conducted an expensive survey of the bush birds of Mt. Wellington, making 210 visits 
(i.e., 81.7% of the days) to the mountain and its foothills. This high intensity of ob¬ 
servation has produced an extensive data base. One report (Ratkowsky, 1983), covering 
the period 18th September, 1982 - 15th April, 1983, records the number of days on 
which each of 55 species of avifauna was observed, and describes changes in frequency 
of sightings over the seven months. The purpose of the present report is to compare the 
results of the recent survey with those of 1975/76 and 1977. As the previous surveys 
were conducted nine to ten years after the disastrous bush fire of 7th February, 1967, 
which destroyed virtually all the vegetation of Mt. Wellington, it is of interest to see 
what changes in avifauna may have accompanied the further vegetation regrowth in the 
subsequent six to seven years. 

Survey Zones and Methods: 
Although the survey area was divided into the same twelve zones as used previously 

(Ratkowsky and Ratkowsky, 1977), the cleared lands zone was not used, and several 
zones were combined. A brief description of the new zones is given in Table 1. 

TABLE 1. Vegetation zones on Mt. Wellington 

Zone 

1 

2 & 3 

4 & 5 

6 

7 

9 

10 

11 & 12 

Description 

Treeless upper regions 

Woodlands containing pure stands of Eucalyptus 
coccifera, plus marshlands and grasslands at the 
same elevation 

Approximate elevation 

1220-1270 m 

1100-1220 m 

Woodlands with dominant eucalypti, umigera, 
plus marshlands and grasslands at the same elevation 800-1100 m 

Wet sclerophyll forest, dominant eucalypt 
E. delegatensis 600-800 m 

Wet sclerophyll forest, dominant eucalypt 
E. obliqua 240-670 m 

The Springs, dominant eucalypt E. johnstonll ca. 700 m 

Gully communities 240-600 m 

Dry sclerophyll open forest 240-500 m 
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During each survey day, several zones were visited between the hours 07:00 - 11:30 am, 
and observations, usually aural, were made while walking. A species was recorded once 
only in each zone for each day irrespective of the number of individuals seen or heard. 
There was a problem because the zones did not receive the same number of visits (e.g., 
the high altitude woodlands zones were visited more than three times as frequently as 
the gully communities). Hence, results were converted to percentages of the total num¬ 
ber of visits to each zone in which each species was recorded, for the purposes of the 
presentation in Table 2. 

TABLE 2. Species whose distributions have undergone a significant change between the 
previous and the recent survey 

Species Zone 

Yellow-tailed Black 
Cockatoo 

Green Rosella 
Pallid Cuckoo 
Horsfield's Bronze- 
cuckoo 

Laughing Kookaburra 
Tree Martin 
Black-faced Cuckoo- 

shrike 
White's Thrush 
Pink Robin 
Flame Robin 
Scarlet Robin 
Dusky Robin 
Olive Whistler 
Grey Shrike-thrush 
Grey Fantail 
Satin Flycatcher 
Spotted Quail-thrush 
Superb Fairy-wren 
White-browed Scrubwren 
Calamanthus 
Brown Thornbill 
Yellow Wattlebird 
Yellow-throated 

Honeyeater 
Strong-billed 

Honeyeater 
Black-headed 

Honeyeater 
Crescent Honeyeater 
New Holland Honeyeater 
Eastern Spinebill 
Striated Pardalote 
Silvereye 
European Goldfinch 
Beautiful Firetail 
Dusky Woodswallow 
Black Currawong 
Grey Currawong 
Forest Raven 

1 2&3 48(5 6 

+ + + 

+ + 

+ 

+ 

+ 

+ 

+ 

+ 
+ + 

+ 
+ 

7 9 10 118(12 

+ + + 
+ 

+ + 

+ + 
+ 

+ 

+ 

+ 

+ + 

+ 

+ 
+ 

+ + 
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Results and Discussion: 
Table 2 lists the 36 bird species of the 55 species recorded which show significant 

changes in their occurrence in at least one zone between the present survey (up to 31 
January, 1983) and the earlier breeding survey (Ratkowsky and Ratkowsky, 1977). A 
plus (+) sign signifies an increase, a minus sign (—) signifies a decrease, and no entry 
signifies no change. The common names used are those of the RAOU, 1978, which have 
also been adopted in publications of the Bird Observers Association of Tasmania. Nine¬ 
teen of the species in Table 2 show an increase in at least one zone, a further 14 show a 
decrease in at least one zone, and three species have increased in at least one zone but 
decreased in at least one other zone. The changes are spread out over all zones. 

Species which have increased in the upper zones are the Green Rosella, Flame Robin, 
Olive Whistler, Grey Shrike-thrush, White-browed Scrubwren, Strong-billed Honey- 
eater, Black-headed Honeyeater and Crescent Honeyeater, whereas the Striated Parda- 
lote, Silvereye and Black Currawong have increased in some lower elevation zones as 
well as some higher elevation zone or zones. Several other species have increased in the 
lower zones. One of these, the Laughing Kookaburra, was totally absent in the earlier 
survey. Another species. White's Thrush, increased in one of the wet sclerophyll zones 
(Zone 7) and in the gully communities (Zone 10), and the Pink Robin, which was (and 
still is) frequent in Zone 10, has spread out to become frequent in Zone 7 as well. The 
Grey Currawong, which previously had only been observed at low altitudes, is now 
frequently seen at middle elevations. The Forest Raven, which has always been ubi¬ 
quitous, increased its frequency in Zone 6, and perhaps surprisingly, in the gully com¬ 
munities, where it had been rare before. The Yellow Wattlebird, which had been absent 
in the earlier survey.was now present occasionally in wet sclerophyll. Two other species, 
the Spotted Quail-thrush and Yellow-throated Honeyeater, each increased in one zone. 

Species showing a distinct decline in numbers since the earlier survey include the 
Horsfield's Bronze-cuckoo, Tree Martin, Calamanthus, New Holland Honeyeater and 
Beautiful Firetail. Several other species showing a decline in at least one zone, viz. the 
Pallid Cuckoo, Black-faced Cuckoo-shrike, Dusky Robin, Satin Flycatcher, Superb 
Fairy-wren, European Goldfinch and Dusky Woodswallow, nevertheless remained 
relatively common in dry sclerophyll (Zones 11 and 12). Some other species which 
declined in at least one zone, increased in at least one other zone. For example, the 
Grey Fantail was generally common in wet and dry sclerophyll at lower altitudes, and 
the Flame Robin, White-browed Scrubwren, Brown Thornbill and Black-headed Honey¬ 
eater, were widespread throughout a wide range of altitudes. 

Looking at individual zones in Table 2, it can be seen that four species have increased 
in Zone 1 (with none decreasing), six species have increased in Zones 2 and 3 (with two 
decreasing), and five species have increased in Zones 4 and 5 (with the same two species 
decreasing). Similarly, Zone 10, as well as Zones 11 and 12, show more increases than 
decreases. One can only speculate as to why there is an overall tendency towards an in¬ 
creasing range of habitat for Mt. Wellington's avifauna. Although there has been little 
change in the vegetation with respect to the plant species that are present, there has 
been a large increase in the total biomass, as vegetation on Mt. Wellington has slowly 
recovered from the disastrous bushfire of 7th February, 1967 (Ratkowsky and Rat¬ 
kowsky, 1982). This may have led to increased availability of food for birds, or to 
better protection of nesting sites for at least some of the species showing a change in 
distribution between the present survey, conducted ca. 16 years after the fire, compared 
to the earlier breeding survey, conducted only ca. 9 years after the fire. 

I would now like to consider the transition period between the breeding season and 
the non-breeding season, and discuss observations obtained from 1st February, 1983 - 
1st June, 1983. Two species showed a marked increase in numbers and in range, the 
Eastern Spinebill and the European Goldfinch, which became widespread at all ele¬ 
vations. The European Goldfinch was even seen on the summit plateau. The increases 
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in these two species agree with observations made previously (Ratkowsky and Rat- 
kowsky, 1978). Of special interest, however, is the Yellow Wattlebird, which was never 
observed in the earlier summer survey, and only sparingly in winter. Although I often 
heard them in 1975 (and in other years) in Lambert Park, where they are known to 
breed (Sharland, 1958), they kept to lower elevations and did not fly up to exceed the 
lower elevation boundary of 240 m in the earlier breeding season survey. In the present 
survey, they ventured above that elevation in summer (e.g., one was observed at The 
Springs, 710 m, in September, 1982) and at higher elevations during the transition period. 

The Olive Whistler, which was widespread during the breeding season, tended to dis¬ 
appear from the survey zone in April, and the Golden Whistler, which occupies slightly 
lower elevations during the breeding season, moved upwards to frequent the zones 
previously occupied by the Olive Whistler. The Silvereye also moved upwards in April 
to occupy all upper zones. Other species that tended to increase their range upwards In 
the transition period were the Spotted Pardalote, the Strong-billed Honeyeater and the 
Black-headed Honeyeater. In contrast, the Flame Robin, which had occupied all eleva¬ 
tions in the breeding season, decreased its range and numbers, and was neither seen nor 
heard after April 27. 

The Brush Bronzewing was observed on 12 occasions between the beginning of 
March and mid-April. This was more frequent than in the previous survey. Both species 
of Bronzewing occur on Mt. Wellington, but I have seen the Common Bronzewing only 
rarely. One species whose distribution during the various months requires comment is 
the Pink Robin. In the summer survey of 1975/76, this species was frequent in gullies 
(Zone 10), but rare in one of the wet sclerophyll zones (Zone 7). However, in the winter 
of 1977, it became frequent in Zone 7 as well as in Zone 10. In the present survey, as 
already reported above, in contrast to the former survey, the Pink Robin was frequent 
both in Zones 7 and 10 during the breeding season. During the transition period, it 
continued to be observed in Zone 7, but only occasionally in Zone 10. After 20th April, 
1983, I observed it only once. 
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INSECT PARASITIC NEMATODES IN TASMANIAN SOILS 

Robin Bedding 
Division of Entomology, CSIRO, Hobart 

Many naturalists familiar with a wide variety of plants and animals that can be seen 
with the naked eye may be unaware of the teeming millions of nematodes that exist all 
around us. Nematodes, commonly known as roundworms or eelworms but definitely 
not to be confused with earthworms or ringworm, are relatively simple organisms that 
comprise a whole phylum of the animal kingdom with some 15,000 described species 
and an estimated half a million undescribed species. Readers are probably familiar with 
the relatively very large roundworm parasites of domestic animals and even such para¬ 
sites of themselves, but most species are less than 1 mm long and live in soil, fresh water 
and the sea (the longest, Placentonema gigantissima from the placenta of sperm whales 
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reaches over 8 metres in length while the smallest, a marine nematode Greeffiella 
minutum is only 0.08 mm long). A good pasture soil may contain some 60 million 
nematodes in each square foot of soil and anywhere that is permanently or semiper¬ 
manently moist can provide a habitat for nematodes (even vinegar vats, and German 
beer mats have their own special species of nematodes). While the vast majority are 
harmless to man, one species of nematode causes the grotesque disease "elephantiasis" 
and another, "river blindness", affects 20 million inhabitants of Africa and there are 
many plant parasitic species that severely damage a range of important crop plants. 
One writer summed up the omnipresence of nematodes by stating "that if all the rest 
of the world was removed, the ghostly shape of everything would remain — in nema¬ 
todes". 

The Rhabditida is an order consisting of many families of nematodes almost all of 
which feed on decaying plant and animal matter and the bacteria thereon. However two 
families within this order have become rather more specialised in that instead of just 
accumulating on dead organic matter and feeding on the wide variety of bacteria found 
there, they first do their own killing and supply their own special symbiotic bacteria to 
do this and to provide them with their nutritive requirements. Steinemema species 
(=Neoaplea tana) and Heterorhabditis species have infective stages which can last in the 
soil sometimes for several years without feeding but when an insect is present they are 
attracted to it, crawl into its natural body openings (mouth, anus or spiracles) or burrow 
through interskeletal membranes and finally end up in the insect's blood. Here the 
infective nematode releases its symbiotic bacterium (Xenorhabdm sp.) and this rapidly 
kills the insect, converts it into suitable food for the nematode and also produces an 
antibiotic which preserves the insect cadaver from decay. The nematodes reproduce in 
the cadaver so that even where only one male and one female nematode entered the 
insect, sometimes several hundred thousand infective juveniles may be produced within 
a week or so and these can then migrate and infect other insects. The nematodes can kill 
any species of insect they are able to enter but must have a moisture film through 
which to swim to their host. 

As part of our program of studying such insect pathogenic nematodes, the team 
here in Tasmania has surveyed most States of Australia and found that soils here more 
commonly contained steinernematids and heterorhabditids than those in any other 
State. We (Bedding & Akhurst 1975) developed a simple technique of placing easily 
reared wax moth larvae at the bottom of a jar of soil sample and even where only one 
or two pathogenic nematodes were present, these entered this most susceptible of 
insects, 54 out of 280 samples (19.3%) from a variety of habitats throughout Tasmania 
had nematodes whereas only 8% (450 samples) from Queensland and only 3% (200 
samples) from New South Wales had nematodes. Workers in Holland and Czechoslavakia 
using our technique found similar levels to those in Tasmania and my colleague Ray 
Akhurst, who did much of the survey work in Australia, found similar levels to those of 
Australia in a recent survey of North Carolina in the U.S.A. 

In Tasmania, nearly all nematode infected samples were of Steinemema bibionis but 
six were of Heterorhabditis heliothidis, six were of a soon to be described new Steiner- 
nema species and three were of Steinemema feltiae. Both S. bibionis and S. feltiae were 
almost certainly introduced into Tasmania by white man in soil around the roots of 
plants or in ships ballast, and indeed it has not been possible to find insect pathogenic 
nematodes in areas of Tasmania unfrequented by man. 

Two species of nematodes from Tasmania have been reared up in large numbers 
(Bedding 1981) and used in insect control projects (Bedding & Miller 1981a, Bedding 
& Miller 1981b and Miller & Bedding 1982) and samples have been sent all over the 
world for other workers to use. Both species will shortly be reared comercially by 
Biotechnology/Australia Pty. Ltd. who have recently taken up our patent on rearing 
techniques. 
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NATIONAL CONSERVATION STRATEGY 
THE BEGINNING OF A NEW CONSCIOUSNESS 

Approximately 150 delegates representing development, conservation, government 
and academic interests, assembled in Canberra over the long weekend, 10-13 June 1983, 
and agreed to adopt a National Conservation Strategy for Australia, based on the World 
conservation Strategy (WCS) prepared by the I.U.C.N., the United Nations and the 
^orld Wildlife Fund. The WCS promotes the relationship between conservation and 

evelopment as an issue of global importance, and has called upon all countries of the 
w°rld to prepare its own strategy, which Australia to its credit has now done. 

The final document, despite its imperfections, is a landmark as it represents the first 
ational consensus reached in Australia on a conservation question. The further task is 

® Persuade all the State governments to prepare and implement their own conservation 
rategies within the framework of the national strategy. The Victorian Government 
as released a Draft Conservation Strategy for public discussion on 16 August, 1983. 

x The Governor-General, Sir Ninian Stephen, in an address to the Canberra conference, 
a'd his audience that: "We are in the course of modifying the age-old habits of man. 
I ^sponsible government levels and in our communities we begin for the first time to 
n °k upon the fauna and flora about us as not just objects to be used to satisfy man's 
y^eds but as elements of life on Earth whose survival is essential to our survival and 
th °S? Weh-being and preservation from destruction is vital to our own. This is more 

an just a slight shift along man's course of development; it marks the beginning of a 
ecjW COnsciousness of the world about us, of the destructive role we have hitherto play- 

ln »t and of the consequences that lie ahead if we don't mend our ways". 
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SOME NOTES ON WHITE COCKATOOS 

October 1983 

Mrs. Mary Davis of Bellerive reports: "On a recent trip to the West Coast on 16th 
March, 1983 three large flocks of white cockatoo (Sulphur-crested Cockatoo) were 
observed a few miles northwest of Ouse and up to Cleveland. Two fresh road-killed 
white cockatoos were picked up from the verge of the road round a sharp bend and 
a third was found in the same area, nearer to Ouse on the return journey ten days 
later, probably killed at the same time as the first two. Very large flocks of (Yellow¬ 
tailed) Black-Cockatoo were seen from Lake Margaret on the 19th March and two white 
cockatoo flew in to perch on a dead tree about 30 feet from the Lake Margaret pipeline 
track in the late afternoon. They remained there for about 20 minutes. We also heard a 
large flock of Black-Cockatoo flying in to roost in the trees in the Yolande River Valley 
below the pipeline/' 

Although the Yellow-tailed Black-Cockatoo is no stranger to wet habitats, including 
coastal heaths, wet sclerophyll forest, mixed forest and temperate rainforest, it always 
comes as a surprise to me to see the Sulphur-crested Cockatoo in such habitats. How¬ 
ever, Len Wall believes that the white cockatoo species is "most widespread in rain¬ 
forest, although not abundant" there. It regularly forms large flocks of 200-300 birds 
at Ouse. David Rounsevell has reported (Tasmanian Naturalist No. 69, April 1982, p.4) 
that flocks of round 400 birds can be seen near Lake Echo in certain seasons. It has also 
been seen at Southport and at such apparently unlikely spots as the Serpentine Dam, 
Lake Emmett at Mt. Field, Mt. Eliza and the Lune River. It is, of course, not confined 
to such habitats, and is also spasmodically seen in pastoral country such as Epping 
Forest and Delmont. 

Thus, there seems to be two widely different habitats for this species, the first being 
forested high rainfall areas in which the cockatoos obtain their food mainly from the 
trees, and the second being open plains in which the birds are seen feeding on the 
ground. The plains are often bordered by, or have islands of, dry savanna woodland. 

D.A. Ratkowsky 

CITATION OF ENGLISH NAMES FOR BIRDS 

Henceforth, the Tasmanian Naturalist will use the recommended English names 
for Australian birds as adopted by the Royal Australian Ornithologists Union and 
published as a supplement to The Emu, Volume 77, May 1978. This usage conforms 
with that of the journal of the Bird Observers' Association of Tasmania. Differences 
in name between the new list and that of several older checklists for the more common 
Tasmanian birds were given in the Tasmanian Naturalist No. 63, October 1980, pp, 4-7. 

DARWIN AND THE TASMANIAN DUNG BEETLES 

G. F. Bomemissza 
Division of Entomology, CSIRO, Hobart 

It is generally little known that Charles Darwin with his holistic interest in everything 
'natural' around him had a special liking for beetles, for he once said: 'Whenever I hear 
of the capture of rare beetles, I feel like an old warhorse at the sound of a trumpet". 
As seemingly nothing has escaped the attention of this great naturalist, it is not sur¬ 
prising that he also wrote some penetrating thoughts on the role of dung beetles and 
their preferential likings for certain kinds of animal droppings. 
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Indeed, it is of special interest to note that Darwin was the first collector of Tas¬ 
manian beetles in general (Lea, 1926), and dung beetles in particular, when he visited 
Hobart Town on board HMS Beagle between 2 and 17 February, 1836. He was surprised 
to find: . . four species of Onthophagus, two of Aphodhis, and one of a third genus, 
very abundant under the dung of cows; yet these latter animals had then been introduc¬ 
ed only thirty-three years. Previously to that time, the Kangaroo and other small anim¬ 
als were the only quadrupeds; and their dung is of a very different quality to that of 
their successors introduced by man" (Darwin, 1840). 

Some 120 years later the present author found this relationship to be different 
throughout mainland Australia (Bornemissza, 1960), where grasslands are fouled at the 
rate of some 300 million cow pads per day which often persist for prolonged periods. It 
was recently possible to examine the conditions in Tasmania and to compare them with 
those in the south-eastern parts of mainland Australia. 

During the Pleistocene era Tasmania was intermittently part of mainland Australia 
from which it was last separated only 12,500 years ago (Jennings, 1961). Also, in 
relation to its size, Tasmania was more extensively glaciated than its counterparts across 
Bass Strait (Derbyshire, 1972). Its coprid fauna, consisting of seven Onthophagus 
species including O. anisocerus Erichson as the only endemic species (Matthews, 1972), 
is essentially an impoverished extension of that of the South Gippsland fauna in Victor¬ 
ia where fifteen species have been recorded. For reasons of close comparability this 
report deals only with those six species which occur on both sides of Bass Strait and 
quotes one typical example only (Table 1) for the phenomena described. 

To study the food and habitat selection of dung beetles, several hundred baited 
pitfall traps were laid in Gippsland in the early 1960's along a transect line from Mor- 
well through Mirboo North to Tidal River, at Wilsons Promontory, and over two hun¬ 
dred more recently in Tasmania. The traps consisted of small plastic cups of 500ml 
capacity baited with a standard volume of 100ml of fresh field collected dung, not 
older than 8 hours, in all instances. These were always set in replicates from 4 to 32 
traps per habitat type or kind of dung, according to the aims of the study; they were 
stocked with dung only once and exposed in the field for 24 hours. The examples 
quoted in this paper derived from trapping series dealing with food preferences only. 
They are comparable on both sides of Bass Strait in every respect, including closely 
matched habitats, seasonal conditions, dung types and dung quality, times of exposure 
and trapping equipment. 

TABLE 1. Comparison of food preferences of Onthophagus species between southern 
Victoria and Tasmania. Data are total number of beetles caught in four traps for each 
kind of dung set in either series simultaneously. Trapping site and time for Victoria 
(S. Gippsland): Boolarra, March 1963; for Tasmania: Waddamana, March 1982. 

Species Wallaby 

Vic. Tas. 

Wombat 

Vic. Tas. 

Cattle 

Vic. Tas. 

Horse 

Vic. Tas. 

Sheep 

Vic. Tas. 

O. auritus 2 4 1 3 0 8 0 4 0 3 

O. australis 22 10 12 7 19 12 20 11 22 7 

O. fuliginosus 2 12 2 16 0 10 0 13 0 12 

O. mutatus 20 33 26 28 0 18 0 25 0 16 
O. posticus 6 18 2 27 8 26 10 32 6 35 
O. pronus 3 5 6 9 0 8 0 12 0 6 

TOTALS 55 82 49 90 27 82 30 97 28 79 
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As shown in Table 1, with the exception of O. australis Guer., significantly less 
beetles were trapped in Victoria than in Tasmania, as reflected in abundance values and 
species composition. Furthermore, in Tasmania the most striking phenomenon that 
emerged is the constant attraction of O. auritus Erichson, O. fuliginosus Erichson, O. 
mutatus Harold and O. promts Erichson to cattle and horse dung, whereas along the 
transect line in Gippsland, the author failed to find these species in hundreds of traps 
baited with dung of domestic animals or in many thousands of droppings examined. 
Among the latter, only a single specimen of O. auritus was found in a cow pad near 
Boolarra. 

The relatively high abundance levels recorded for O. fuliginosus, O. posticus Erichson 
and O. pronus in Tasmania suggest that these beetles find their optimal conditions 
there rather than on the mainland. However, none of them was found by the writer 
to be numerous enough to bury significant amounts of dung of domestic stock. 

The four Onthophagus species collected by Darwin were probably auritus, fuligin¬ 
osus, mutatus and posticus (all then undescribed) which are common around Hobart 
and all over Tasmania, whereas the other two species have not been found in the Hobart 
area where Darwin collected. One of the two Aphodius spp. recorded as "very abun¬ 
dant" by Darwin was probably Aphodius pseudotasmaniae Given which swarm fre¬ 
quently during December — March in many parts of Tasmania and Victoria, often com¬ 
pletely shredding cattle and horse droppings. The species belonging to the third genus 
mentioned by Darwin was probably Proctammodes sculp tus Hope (subfam. Aphodi- 
inae), common but never abundant in Tasmania, parts of Victoria and New South Wales. 

Data presented in this article show how the observations of Darwin were accurate, 
for all dung beetle species may commonly be found on cattle, sheep and horse dung in 
Tasmania in contrast to the mainland. Furthermore, a significant shift in habitat pre¬ 
ference was also found in that some of the Tasmanian species are adapted to a wider 
range of habitats than their conspecific counterparts on the mainland. This flexibility 
was probably developed during the Pleistocene period, due to more extensive glaciation 
stress in Tasmania than on the Australian mainland. 

Extensive data accumulated over the years are under evaluation and the phenomena 
reported here, together with studies related to habitat preferences, will be documented 
in more detail elsewhere. 
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A BOTANICAL SURVEY IN THE COLONELS HILLS, 
AN AREA OF SCLEROPHYLL BUSHLAND NEAR TOOMS LAKE 

F. Duncan and S. Harris 
Tasmanian National Parks and Wildlife Service 

Introduction 
The Colonels Hills are located approximately 10 kilometres north of Tooms Lake, 

towards the inland margin of Tasmania's Eastern Tiers (Figure 1). The area covered by 
the present survey comprises a block of Crown land, 184 hectares in area, occupying 
the central portion of Colonels Hills, and extending south-east, to the Macquarie River 
and east to the Long Marsh Water Reserve. The survey area is located in the moist 
subhumid cool climatic zone (Gentilli, 1972), and has an altitudinal range from 380 
metres to 500 metres a.s.l. The rock type throughout the region is Jurassic dolerite, 
which crops out along ridges, exposed tier surfaces, and in river and creek beds. Sparsely 
vegetated boulder fields spill from ridgelines down steep slopes. In this part of the 
Eastern Tiers, the Macquarie River cuts through a series of scenic gorges before it takes 
a westward course through the eastern Midlands, where it flows in a more leisurely and 
sinuous fashion. 

Land in the region is being managed for a variety of purposes. A major land use is 
production of pump and sawlogs from State and private forests. Private forests have 
recently been clearfelled to the north and west of the Crown land block, and clear- 
felling may be contemplated for the southern portion of Colonels Hills, which is also 
privately owned. A similar land use is proposed for State Forest west of the Crown 
land, and on State Forest east of the Macquarie River, located within the Tooms Lake 
Conservation Area. The Crown land block itself, because of a legislative oversight, has 
been considered as State Forest and is portrayed as such on recent land tenure maps 
(Lands Department, 1982). 

State and private forests are dissected by several recently made logging roads. Some¬ 
what surprisingly, little evidence was seen of selective logging within the Crown land 
block. Neither was there evidence of recent grazing by domestic stock, although rough 
grazing, accompanied by regular firing, was undoubtedly practised in the not-too- 
distant past. The region has a long history of European settlement and exploitation. 
Graziers and their sheep dispersed from the township of Campbelltown, laying claim to 
the undulating country of the eastern Midlands. The original vegetation comprised 
grassy E. amygdalina - E. viminalis open-forests and woodlands, with E. ovata, E. 
rodwayi or E. paucijlora dominating flats and hollows subject to waterlogging or cold- 
air drainage. Until the advent of the export woodchip industry in 1970, intensive 
agriculture had been largely confined to the more arable flats, with the woodlands 
and open-forests which occupied the slopes and tier surfaces being utilised for rough 
grazing. However, much of the timbered country has been cleared over the last ten 
years; Kirkpatrick and Dickinson (1982) estimate that over 3000 hectares of natural 
vegetation have been lost in the eastern Midlands between 1972 and 1980. 

Further east, on the more rugged highlands of the Eastern Tiers, the extensive belt 
of State Forest, located mainly within the Tooms Lake Conservation Area, supports a 
variety of forest types which are committed for the production of pulp and sawlogs. 
The major communities are E. amygdalina - E. dalrympleana/E. viminalis open-forests 
with a xeric or grassy understorey (sites subject to occasional drought stress), and E. 
delegatensis E. dalrympleana (tall) open-forests (sites with comparatively high mois¬ 
ture availability). Other eucalypts occurring within State Forest in the region include E. 
pulchella (ridgetops and insolated slopes), E. paucijlora (flats subject to cold-air drain¬ 
age), and E. ovata and E. rodwayi (poorly drained flats and hollows). 
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One of the earliest and most interesting episodes of European endeavour in the area 
was the commencement in 1842 of the building of an earthfill dam some 20 metres high 
using convict labour. The site is located one kilometre east of the present study area. 
The project was initiated by Ross landowners who wanted to harness the waters of the 
Macquarie River for irrigation. Although their services were initially honorary, con¬ 
victs had to be paid for their labour in 1844. The landowners could not raise the eight 
thousand pounds to complete the dam and so the project was abandoned. At present 
there remain the two large embankments which were to form part of the dam wall, 
and also the remains of the stone buildings which formed the convict station. 

The area surrounding the Long Marsh Dam is managed as water catchment by the 
Trustees of the Macquarie Water District. Logging is not carried out within the area 
vested in the Trustees. The southern portion of this vested area is being considered by 
the National Parks and Wildlife Service for classification as a Conservation Area. If this 
proposal becomes a reality the historical and natural features of the area can be given 
better long-term protection by a management plan devised by the Macquarie Water 
Trust and the Service. 

Methods 
Detailed floristic and habitat information was obtained from 10 non-permanent 

plots, of circa 30m radius, established in different plant communities in the area survey¬ 
ed. Vegetation data recorded comprised the floristic composition, height and canopy 
cover of the tree, shrub and ground layers. Site data noted included landform, altitude, 
aspect, slope, drainage, surface rock cover, soil depth, and signs of past disturbance and 
fire-damage. This information formed the basis for site descriptions of each community, 
and assisted in preparation of the vegetation map (Figure 2). Use was also made of 
aerial photographs (scale 1:15000) to determine the extent of the different communi¬ 
ties. 

Species lists were also compiled for each community whilst traversing the survey 
area. These resulted in a more detailed floristic inventory than if information had been 
obtained solely from the non-permanent plots. 

Vegetation 
The five communities comprising the vegetation of the Colonels Hills Crown land 

block are described below. The distribution of the communities is shown in Figure 2. 
The boundaries between open-forest and woodland communities tend to be gradational. 
However, the boundary between the E. delegatensis - dominated (tall) open-forest and 
the riparian community lining the Macquarie River is sharply defined. Old growth and 
second growth trees are present in all forest and woodland communities, and eucalypt 
regrowth is a common component of the understorey. 

In the Eastern Tiers members of the peppermint group and white gum group exhibit 
clinal variation. Eucalyptus amygdalina is the most widespread member of the pepper¬ 
mint group in the region. However, as site drought susceptibility increases on insolated 
slopes or as exposed ridgelines are approached, E. aff. pulchella individuals are increas¬ 
ingly encountered. In some situationsE. aff. amygdalina and E. aff. pulchella may co¬ 
occur, elsewhere individuals are intermediate in diagnostic morphological characters, 
such as bark and leaf form. 

In eastern Tasmania the white gum dine is mainly altitudinal, with pureform E. 
viminalis occupying lowland site ( < 300 metres a.s.l.) and E. daln’tnpleana occupying 
highland sites ( > 500 metres a.s.l.). Intermediate individuals occupying the 300 to 500 
metre altitudinal range are common in the Eastern Tiers, and the area surveyed was no 
exception. Generally, the higher and less drought susceptible the site, the more white 
gum individuals resemble ZT. dalrympleana in adult and seedling morphology (Phillips 
and Reid, 1980). 
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1. Eucalyptus ovata - E. amygdalina woodland 
Eucalyptus ovata - E. amygdalina woodlands are located in slight depressions which 

receive run-off from surrounding slopes and are subject to periodic waterlogging. Sur¬ 
face rock cover is less than 10 percent. The community is dominated by E. ovata, with 
E. amygdalina largely confined to better drained and aerated soils towards the peri¬ 
meter of the stands. Tree height varies from 18 to 30 metres, and canopy cover from 10 
to 20 percent. The community grades into E. amygdalina E. dalrympleana/E. viminal- 
is open-forest. The community is characterised by a dense ground layer, overtopped by 
a sparse shrub stratum. The main shrub species are Acacia verticillata, Acacia melanoxy- 
Ion, Acacia dealbata, Banksia marginata, eucalypt regrowth, Leptospermum scoparium 
and Lomatia tinctoria. 

The ground layer is dominated by sclerophyllous monocotyledons. Lepidosperma 
elatius and Gahnia grandis form clumps to 1.5 metres, while Lepidosperma laterale, 
Lepidosperma filiforme, Lomandra longifolia and Leptocarpus tenax form a 0.5 - 1 
metre stratum which exceeds 60 percent cover. Clumps of Poa labillardieri and other 
grass species (Deyeuxia quadriseta, Danthonia pilosa, Microlaena stipoides, Agrostis 
hiemalis) complete the total ground cover. Several herbaceous species add to the ground 
layer diversity. They include Lindsaea linearis. Co tula reptans, Gnaphalium umbricola, 
Stellaria multiflora, Linum marginale, Wahlenbergia gymnoclada and Viola hederacea. 

2. Eucalyptus amygdalina - E. daln}mpleana/E. viminalis open-forest. 
Eucalyptus amygdalina - E. dalrympleana/E. viminalis open-forest is the most 

extensive community in the area surveyed, and is widespread throughout the region. 
The community occurs on tier surfaces and slopes not prone to waterlogging or severe 
droughting. Soils tend to be shallow, though surface rock-cover varies considerably, 
from 10 percent on well-drained lower slopes, to 90 percent on mid-slope boulder fields. 

Eucalyptus amygdalina is the dominant species, while E. dalrympleana/E. viminalis 
is typically present as a minor species. Eucalyptus ovata is occasional on sites with some¬ 
what impeded drainage. Tree height varies from 20 to 30 metres, canopy cover averages 
40 percent. The shrub layer is moderately dense (25 to 50 percent cover). Frequent 
species in the medium-tall shrub layer are Acacia dealbata, Banksia marginata and 
eucalypt regrowth, with Acacia melanoxy Ion, Exocarpos cupressiformis, Hakea epiglot¬ 
tis, Bursaria spinosa and Cyathodes divaricata occasional. Frequent low shrubs are 
Acacia dealbata, Cyathodes divaricata, Lomatia tinctoria and Epacris impressa (erect), 
and Hibbertia sp. (hirsuta?) and Acrotriche serrulata (procumbent). 

The ground layer is moderately dense to dense (25 to 70 percent cover), and is 
dominated by Poa rodwayi, P. labillardieri and Lomandra longifolia. Other species 
include the grasses Danthonia pilosa, Danthonia dimidiata, Deyeuxia quadriseta, Dichel- 
achne rara, Microlaena stipoides, Pentapogon quadrifldus, Stipa nen'osa as well as 
Dianella tasmanica and Lepidosperma laterale. Bracken (Pteridium esculentum) may be 
present as a minor species ( < 5 percent cover). Several herbaceous species were record¬ 
ed, including Bossiaea prostrata. Geranium potentilloides, Gonocarpus tetragy'nus, 
Helichrysum scorpioides, Hypericum gramineum, Pimelea humilis, Viola hederacea, 
Wahlenbergia gy'mnoclada and Wahlenbergia tadgellii. 

3. Eucalyptus pulchella ± E. amygdalina - E. dalrympleana/E. viminalis open-forest- 
woodland. 

Eucalyptus pulchella ± E. amygdalina - E. dalrympleana/E. viminalis open-forests 
and woodlands are located on exposed ridgelines and insolated mid and upper slopes. 
Soils are shallow and surface rock cover tends to be high, either as dolerite sheets or 
boulder fields. 

Eucalyptus pulchella is dominant on sites subject to severe drought stress, with E. 
dalrympleana/E. viminalis present as minor species. Tree height is 12 to 15 metres, and 
canopy cover 20 to 30 percent. On less drought-susceptible sites, E. aff. amygdalina is 
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present as a subdominant or codominant, and both tree height and canopy cover in¬ 
crease. Medium and low shrub layers are sparse. Species include Hakea epiglottis, 
Bursaria spinosa, Cyathodes divaricata (1*5 metres) and Epacris impressa, Acrotriche 
serndata, Astroloma humifusum, Lissanthe strigosa ( < 1 metre). 

Ground layer coverage tends to be variable, with expansive dolerite sheeting or 
boulder fields precluding ground layer development locally. However, coverage on sites 
sampled averaged 50 percent, comprised mainly of grasses, with composition and 
abundance similar to that described for E. amygdalina — dominated open-forest. Sclero- 
phyllous species include Lomandra longifolia, Lepidosperma later ale, Lepidosperma 
lineare and Lepidosperma lineare var. inops. The diverse herbaceous component includes 
Cheilanthes tenuifolia, Crassula sieberana, Gnaphalium umbricola, Pelargonium inodo- 
rum and Viola hederacea. Lichens and mosses encrust boulders and outcropping dol¬ 
erite. 

4. Eucalyptus delegatensis ± E. amygdalina — E. dairympleana (tall) open-forest. 
Eucalyptus delegatensis ± E. amygdalina — E. dalrympleana (tall) open-forest occurs 

extensively in the area surveyed, occupying shaded slopes with comparatively high 
moisture availability. Surface rock cover is variable. 

The community is dominated by E. delegatensis, which reaches a height of 35 - 40 
metres in the area surveyed. Eucalyptus amygdalina may be present as a subdominant 
on shaded upper slopes and as a minor species in moister situations. Eucalyptus dalrym* 
pleana occurs as a minor species. The shrub layer is dominated by Acacia dealbata and 
varies from sparse to locally dense. Other species are eucalypt regrowth, Lomatia 
tinctoria and, on rocky sites, Cyathodes divaricata, Cyathodes glauca, Parahebe formosa, 
Pimelea nivea and Pidtenaea juniperina. 

The dense ground layer is dominated by grasses, with Poa labillardieri providing the 
main coverage. Other species include Dianella tasmanica, Lomandra longifolia and the 
ferns Blechnum nudum, Polystichum proliferum, Pteridium esculentum. Amongst 
several species of herbs wereAcaena novae-zelandiae, Asplemum flabcllifolium. Clematis 
aristata, Dichondra repens, Epilobium junceum, Geranium potentilloides, Glycine 
latrobeana, Lagenophora stipitata, Viola hederacea and Wahlenbergia gy'mnoclada. 

closed-herbfield 
ephemeral herbland 
open-forest 

5. Riparian communities, comprising:— 
Co tula rep tans - Lilaeopsis brownii 
Epilobium junceum - Triglochin procera 
Eucalyptus amygdalina - E. viminalis 
Leptospermum lanigerum - Pomaderris 

ape tala - Callistemon viridiflorus closed-sc rub 
The riparian vegetation is distinct both in structure and fIoristic composition, and 

actually comprises a disjointed mosaic of smaller communities. These include closed- 
herbfield on lenses of humic black sticky mud adjacent to the river, ephemeral herb- 
land on the river bed, closed-scrub on alluvial flats, and open-forest which fringes the 
river and occurs on loamy alluvial soils and adjacent steep, rocky banks. 

The dominant variables determining structure and species composition of the riverine 
communities are fire frequency and moisture availability. There is some protection in 
the riverine corridor from the higher fire frequencies of the surrounding landscape. 
Fire-protected niches include cliffs, crevices in rocks, and the bare rocky river bed itself. 

Leptospermum lanigerum — Pomaderris apetala - Callistemon viridiflorus closed- 
scrub occurs on alluvial islands and disjointed marginal pockets which would be flooded 
from time to time. This scrub appears to be even-aged, and is possibly either completely 
destroyed in large floods and/or is maintained at a uniform height by mechanical 
damage from flood-carried debris. 

Cotula reptans - Lilaeopsis brownii closed-herbfield occur in small patches on the 
river margins. Utricularia dichotoma is sometimes present, while in some damper hoi- 
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lows Villarsia rentformis occurs. 
Epilobium junceum ephemeral herbland is found on alluvial sediment, which occurs 

sporadically on the exposed bedrock of the river bed. Oxalis corniculat.a and Scirpus 
sp. are associated species. Triglochin procera ephemeral herbland is represented by this 
one species in some of the permanent river pools. 

Eucalyptus amygdalina E. viminalis open-forest, where it occurs on alluvial flats 
fringing the river, is characterised by a dense 2 to 5 metre shrub layer. Pomaderris 
apetala, Acacia mucronata, Banksia marginata, Dodonaea viscosa and eucalypt regrowth 
are the major components. Near the riverine margins of this community the substrate 
of alluvium and decomposing floodwater debris is occupied by 100 percent ground layer 
coverage, comprising mainly Poa spp. and other grasses. Other species include Juncus 
australe, Pelidosperma laterale, Blechum nudum, Blechnum penna-marina and Utricul¬ 
ar ia dichotoma. 

Open-forest occupying steep, rocky and cliffed river margins is characterised by a 
lower fire frequency than forest and woodland communities occurring elsewhere in the 
survey area. Species comprising a dense medium shrub layer include Coprosma hirtella, 
Notelaea ligustrina, Parahebe formosa, Pimelea nivea and Pidtenaea juniperina. Ground 
layer coverage is largely determined by microclimate, but is typically low on sites sub¬ 
ject to occasional drought stress. Ltizula sp. was observed on the tops of a few very large 
boulders, but in all cases appeared to be suffering from the effects of the prolonged 
drought. Microsorium diversifolium occurs on the talus and as a lithophyte on the small 
cliffs. Asplenium flabellifolium and Blechnum wattsii were growing amongst the inter¬ 
stices of some boulders. A colony of the filmy fern Hymenophyllum rarum was observ¬ 
ed on a highly shaded and fire-protected rock face. 

Discussion 
The vegetation sampled in the Colonels Hills is typical of much of the natural vegeta¬ 

tion of the inland margin of the Eastern Tiers. As such it is becoming an increasingly 
scarce resource as old growth forests on private land and in State Forest are being 
clear-felled for pulp and sawlogs. The lack of regeneration to eucalypts following clear- 
felling of private forests in the area is a cause for concern. A characteristic feature of the 
forest and woodland communities in the Colonels Hills is the presence of a dense ground 
layer dominated by grasses (notably Poa spp.) and containing a large complement of 
herbaceous dictotyledons. Conversely, the Acacia dealbata — dominated shrub stratum 
has a comparatively low density and diversity. On more rugged terrain in the Eastern 
Tiers the above situation tends to be reversed. In the vicinity of Moaners Tier, 2 kilo¬ 
metres east of Tooms Lake and 11 kilometres south-east of Colonels Hills, grasses are 
only a minor component of a sparse ground layer, while Bedfordia salicina dominates a 
typically dense shrub layer (Duncan, Harris and Brown, 1981). 

The riparian community adjacent to the Macquarie River also differs considerably 
from the wet sclerophyll communities usually associated with streams and gullies in 
upland areas of the Eastern Tiers to the east of the study area. Riverine and gully 
corridors in the latter locations are characterised by a dense shrub understorey, dom¬ 
inated by mesophytic species such as Bedfordia salicina, Olearia argophylla, Zieria 
arborescens and Pomaderris apetala. Atfierospenna moschatum and Dicksonia antarctica 
occur locally in mixed forests on sites with very high moisture availability. The absence 
of riverine wet sclerophyll communities from the area surveyed appears to be a function 
of the width and orientation of this part of the Macquarie River valley. Species such as 
Hymenophyllum rarum, common in wet sclerophyll and mixed forests elsewhere in the 
region, are restricted to shaded and fire-protected sites. The combination of variable 
insolation and consequently variable fire regines, shallow soil development and the 
ravages of occasional floods, has resulted in the variety of species and communities 
observed in the riparian environment. 
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Kirkpatrick (1981) analysed data collected from 17 sites along the Lake Leake Road, 
which crosses the Eastern Tiers en route from the Central East Coast to Campbelltown. 
Associations of dominants on the plateau surface at Lake Leake differed somewhat 
from those observed in the Colonels Hills, some 15 kilometres to the south. In the 
vicinity of Lake Leake, plateau stands were characterised by the presence of E. dele- 
gatensis, E. dalrympleana and E. pauciflora. The tier surface at Colonels Hills is 100 to 
200 metres lower than the plateau surface near Lake Leake, and consequently the less 
severe climatic conditions may account for the absence of E. pauciflora, though it was 
recorded from flats subject to heavy frosts on private property to the west of the survey 
area. Similarly, E. pulchella is common on exposed and insolated sites in the Colonels 
Hills, whereas along the transect line sampled by Kirkpatrick, E. pulchella and E. 
viminalis were found associated with stands on the seaward slopes of the Eastern Tiers, 
and were absent from stands on the inland margins. However, all species found by 
Kirkpatrick (1981) to have over 80 percent fidelity to sampled plateau and inland 
stands were recorded in the Colonels Hills. 

Kirkpatrick and Brown (in press) analysed the distribution of Tasmanian endemics 
occurring in 10 kilometre grid squares over the State. Endemism in areas dominated 
by dry sclerophyll vegetation was highest on dolerite, a parent material virtually absent 
from the south-eastern mainland states. Most 10 kilometre grid squares falling on the 
Eastern Tiers had 6*15 endemic species, with highest endemic richness being associated 
with fire-protected, exposed landforms, such as cliffs, rocky gorges and alpine plateaux. 
Table 1 indicates a similar trend occurring at the community level in the area surveyed 
in the present study. 

TABLE 1. Presence of endemic species in plant communities. Colonels Hills. Ratings of 
surface rock cover are low ( < 10% cover), moderate (20 - 50% cover) and high (> 50% 
cover). Ratings of drought-stress are relative. Endemic totals which include Hibbertia sp. 
(hirsuta?) are indicated (*). 

Community Site Characteristics ^Endemics^ 

1. Eucalyptus ovata — E. amygdalina 
woodland 

2. E. amygdalina - E. dalrympleana/E. 
viminalis open-forest 

3. E. pulchella ± E. dalrympleana/E. 
viminalis open-forest — woodland 

4. E. delegatensis ± E. amygdalina - 
E. dalrympleana (tall) open-forest 

5. Riparian Communities 

Drought-stress low-moderate; 
Rock cover low 3 

Drought-stress moderate; 
Rock cover low 4* 
Rock cover moderate-high 7* 

Drought-stress high; 
Rock cover moderate-high 9# 

Drought-stress low-moderate; 
Rock cover low 3 
Rock cover moderate-high 6 

Drought-stress variable; 
Rock cover high 7 

A notable omission from the list of endemics is Bedfordia salicina, which is common on 
dolerite uplands in eastern Tasmania, and is elsewhere strongly associated with 11 of the 
endemics recorded from the Colonels Hills (Kirkpatrick and Brown, in press). 

The rare legume Glycine latrobeana was collected from E. delegatensis - E. amyg¬ 
dalina - E. dalrympleana open-forest south of the main logging road which bisects the 
Crown Land block. Glycine latrobeana has been recorded recently from only six local¬ 
ities in Tasmania, all occurrences being remarkably local. Herbarium records indicate a 
more widespread distribution in the past, however, alienation of grassy woodlands 
appears to have substantially reduced its range. 
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The endemic Phebalium squameum ssp.retusum, recorded from the riparian closed- 
scrub community, is included by Kirkpatrick, Brown and Moscal (1980) in their cover¬ 
age of threatened plants of the Tasmanian Central East Coast, and is classified by 
Brown, Hoggins and Bayly-Stark (1977) as a "species rare in Tasmania, absent from 
State Reserves". The same classification is given to the grass Agrostis hiemalis, which 
was common in the E. ovata E. amygdalina woodland stand. 

A total of 128 species of vascular plants were recorded on the Crown land block in 
the Colonels Hills. These comprised 10 pteridophytes from 8 families, 30 monocotyle¬ 
dons from 8 families, and 88 dictoyledons from 37 families. Fifteen (possibly sixteen) 
of the species are endemics (identification of Hibbertia sp. as Hibbertia hirsuta is tenta¬ 
tive). A full species list, with endemics indicated, is included as Appendix 1. A more 
intensive survey would certainly add others to the list of species known to occur in this 
botanically interesting area. 
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FIGURE 1: GEOGRAPHY OF SURVEY AREA 
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Eucalyptus ovata - E. amygdalina woodland. 

E. amygdalina - E. dalrympleana/E. viminalis open-forest. 

E. pulchella - E. amygdalina - E. dalrympleana/E. viminalis 
open-forest - woodland. 
E. delegatensis + E, amygdalina - E. dalrympleana (tall) open- 
forest. 

Riparian communities. 

FIGURE 2 : VEGETATION OF SURVEY AREA 
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APPENDIX 1 

VASCULAR PLANTS OBSERVED ON A CROWN LAND BLOCK 
IN THE COLONELS HILLS, EASTERN TASMANIA 

Except where indicated, species nomenclature follows Curtis (1963, 1967) and Curtis 
and Morris (1975) for dicotyledons and gymnosperms, Willis (1970), Vickery (1970) 
and Townrow (1973) for monocotyledons, and Jones and Clemesha (1981) for pterido- 
phytes. Endemic species are prefixed by an 'e', and introduced species by an 'i\ 

PTERIDOPHYTA : FILICINAE 
ASPIDIACEAE 
ASPLENIACEAE 
BLECHNACEAE 

DENNSTAEDTIACEAE 
HYMENOPHYLLACEAE 
LINDSAEACEAE 
POLYPOD IACEAE 
SINOPTERIDACEAE 

ANGIOSPERMAE : DICOTYLEDONES 
ASTERACEAE 

CAMPANULACEAE 

CARYOPHYLLACEAE 

CASUARINACEAE 

CONVOLVULACEAE 

CRASSULACEAE 

Dl LLENI ACEAE 

EPACRIDACEAE 

EUPHORBIACEAE 

FABACEAE 

Polystichum proliferum 
Asplenium flab elhfolium 
Blechnum nudum 
Blechnum penna-marina 
Blechnum wattsii 
Pteridium esculentum 
Hymenophyllum rarum 
Lindsaea linearis 
Microsorium diversifolium 
Cheilanthes tenuifolia 

e Brachyscome spathulata var. glabra 
i Cirsium vulgare 

Cotula reptans 
Gnaphalium collinum 
Gnaphalium umbricola 
Helichrysum scorpioides 

i Hypochaeris radicata 
Lagenophora stipitata 
Olearia phlogopappa 
Senecio minimus 

Wahlenbergia gymnoclada 
Wahlenbergia quadrifida 
Wahlenbergia tadgellii 

Scleranthus biflorus 
Stellaria multiflora 

Casuarina monilifera 

Dichondra repens 

Crassula sieberana 

e Hibbertia sp. (hirsuta?) 

Acrotriche serrulata 
Astroloma humifusum 
Brachyloma ciliatum 

e Cyathodes divaricata 
e Cyathodes glauca 

Epacris impressa 
Lissanthe strigosa 

Beyeria viscosa 

Bossiaea prostrata 
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GENTIANACEAE 

GE RANIACEAE 

GOODENIACEAE 

HALORAGACEAE 

HYPERICACEAE 

LAMIACEAE 

LENTIBULARIACEAE 

LINACEAE 

MIMOSACEAE 

MYRTACEAE 

OLEACEAE 

ONAGRACEAE 

OXALIDACEAE 

PITTOSPORACEAE 

PLANTAGINACEAE 

PROTEACEAE 

RANUNCULACEAE 

RHAMNACEAE 

ROSACEAE 

Daviesia ulicifolia 
Glycine latrobeana 
Hovea heterophylla 
Pultenaea juniperina 

Villarsia reniformis 

Geranium potentilloides 
Pelargonium australe 
Pelargonium inodorum 

Goodenia lanata 

Gonocarpus tetragynus 
Gonocarpus aff. teucrioides 

Hypericum gramineum 

Prostanthera lasianthos 
Prunella vulgaris 

Ultricularia dichotoma 

Linum marginale 

Acacia dealt at a 
Acacia gunnii 
Acacia melanoxylon 
Acacia mucronata 
Acacia verticillata var. verticillata 

Baeckia ramosissima 
e Callistemon viridiflorus 
e Eucalyptus amygdalina 

Eucalyptus dalrympleana 
Eucalyptus delegatensis 
Eucalyptus ovata 

e Eucalyptus pulchella 
Eucalyptus viminalis 
Leptospermum lanigerum 
Leptospermum scoparium 

Notelaea ligustrina 

Epilobium junceum 

Oxalis corniculata 

Billardiera longiflora 
Bursaria spinosa 

Plantago varia 

Banksia marginata 
e Hakea epiglottis 
e Lomatia tinctoria 

Clematis aristata 
e Clematis gen tianoides 

Ranunculus sp. 

Pomaderris apetala 
Pomaderris phylicifolia 

Acaena novae-zelandiae 
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RUBIACEAE 

RUTACEAE 
e 

SANTALACEAE 

SAPINDACEAE 

SCROPHULARIACEAE 
e 

STYLIDIACEAE 

THYMELAEACEAE 
e 

UMBELLIFERAE 
e 

VIOLACEAE 

ANGIOSPERMAE : MONOCOTYLEDONES 
CYPERACEAE 

e 

JUNCACEAE 

JUNCAGINACEAE 

LI LIACEAE 

ORCHIDACEAE 

POACEAE 

e 

RESTIONACEAE 

XANTHORRHOEACEAE 

Printed by Advance 

Coprosma hirtella 
Galium australe 

Correa reflexa 
Phebalium squameum ssp. retusum 

Exocarpos cupressifomtis 
Leptomeria drupaeea 

Dodonaea viscosa 

Gratiola latifolia 
Parahebe formosa 

Stylidium graminifolium 

Pimelea humilis 
Pimelea nivea 

Hydrocotyle sp. 
Lilaeopsis brownii 

Viola hederacea 

Eleocharis acuta 
Gahnia sp. 
Gahnia grandis 
Lepidosperma elatius 
Lepidosperma filiforme 
Lepidosperma lineare 
Lepidosperma lineare var. inops 
Lepidosperma laterale 
Scirpus sp. 

Juncus australe 
Luzula sp. 

Triglochin procera 

Dianella tasmanica 
Stypandra glauca 

Eriochilus cucullatus 

Agropyron scabrum 
Agrostis hiemalis 
Aira caryophyllea 
Dant/wnia dimidiata 
Danthonia pilosa 
Deyeuxia quad rise ta 
Diehelachne rara 
M icrolaena stipoides 
Pentapogon quadrifulus 
Poa labillardieri 
Poa rodway i 
Stipa nenosa 
Themeda australis 

Leptocarpus tenax 

Lomandra longifolia p . k- 

/ Co.? North Lindisfarne 
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THE BAT GENUS EPTESICUS GRAY IN TASMANIA 

R. H. Green and J. L. Rainbird 
Queen Victoria Museum, Launceston 

Introduction 
Insectiverous bats of the genus Eptesicus (Fam. Vespertilionidae) occur widely and 

commonly over much of Australia but until recently, only a single species Eptesicus 
Pumilus Gray, 1841 was recognised. 

McKean et al (1978) summarise their studies which resulted in their defining five 
Eptesicus species based primarily upon differences in the shape of the baculum and 
SuPPorted by differences in skull and body measurements. Subsequently, an examina¬ 
tion of 275 Eptesicus spp. in the Queen Victoria Museum, Launceston, and 16 in the 
'asmanian Museum, Hobart, all collected in Tasmania, revealed that three species were 
^Presented as follows: E. vulturnus 215; E. regulus 26; and£. sagittula 50. 

Methods 
Identification of males was based upon baculum (following McKean et al., 1978) if 
penis was present. Males in which the penis had been removed during preparation 
females were identified firstly by reference to the shape of the skull as£. regulus 

as a more flattened forehead than E. vulturnus and E. sagittula, both of which have 
s''9htly rounded foreheads (see Figure 1). Secondly, the latter two were easily separable 

V the significantly small size of E. vulturnus, especially in the length of the radius 
Table 1). 
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E. sagittula 

5mm 

Figure 1 
Skull profiles of the three Eptesicus spp. found in Tasmania (after Green and Rain- 

bird 1983). 

TABLE 1. Comparative radius lengths of Eptesicus spp. collected in Tasmania. Animals 
estimated to be less than 50 days old and unable to fly have been disregarded. 

Species Number of 
Specimens 

Sex Mean Range 

E. vultumus 55 66 28.90 (27.20-30.10) 
146 99 30.05 (28.00-31.70) 

E. regulus 12 66 32.40 (31.35-33.70) 
10 99 33.30 (31.70-34.35) 

E. sagittula 10 66 34.12 (32.00-36.40) 
17 99 35.00 (34.00-36.10) 

Results and Discussion 
The mean radius length of females slightly exceeds that of males and we found, when 

like sexes were compared, there was very little overlap in the range of radius lengths of 
the three species. 

Locations from which the three species were collected are plotted on the map 
(Figure 2). This reflects a bias towards areas of human settlement and a general lack of 
collecting in unsettled areas. 

Eptesicus vultumus (Little Forest Eptesicus) 
Museum collections indicate this to be the most common and widely distributed of 

the three Eptesicus species in Tasmania. Green (1965) gives information on its breeding 
and other habits following his studies of several maternal colonies in northern Tasmania 
(before the several species were defined and when all were lumped as E. pumilus). 
Present data tend to suggest that/f. vultumus favours low altitude inland areas which 
support dry sclerophyll forest. It is the only Eptesicus spp. yet collected on Flinders 
Island. 
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• E. vulturnus 

□ E. regulus 

▲ E. saqittula 

Figure 2 
Localities from which the three Eptesicus spp. have been collected in Tasmania. 
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Maternal colonies, composed mainly of pregnant females, are formed in spring 
(September — October). Most of the sites so far recorded have been in cavities in build¬ 
ings, the only exception being a colony of six adult males and 60 adult females col¬ 
lected from a cavity in a felled tree at Epping Forest on 14 September 1965. 

/:. vulturnus gives birth to a single young between late November and mid December 
during which time fertile males may also occupy the maternal roost for a few weeks. 
If undisturbed, the young are left in the roost when the adults fly to feed at dusk. The 
young do not take nocturnal flights until about 50 days old, by which time they are 
well grown, and their diet changes from milk to insects. The pelage colour during the 
first year is dark grey but in older bats with well worn teeth the pelage is chocolate 
brown. 

Eptesicus regulus (King River Eptesicus) 
This bat appears to favour the highlands and wet forests as most of the specimens 

collected have been found in or near to such habitats. An exception was a maternal 
colony collected near Whiteford on 18 January 1980. Ths was discovered after the 
felling of an old Eucalyptus viminalis in a semi-open dry sclerophyll site. The colony 
had occupied a cavity in an old ants' nest at a height of about 20 metres. Fifty or more 
bats were said to have been present and 16 were collected. Adults and juveniles were in 
about equal numbers, the juveniles being almost fully grown and just able to fly. 

The pelage of subadults is a dark brownish grey which changes to chocolate-brown 
as the bats age. Breeding and pelage colour thus seem to be rather similar to E. vultur¬ 
nus. 

Eptesicus sagittula (Large Forest Eptesicus) 
Rounsevell (1980) first recorded the occurrence of if. sagittula in Tasmania from a 

specimen collected at Latrobe in October 1979. It has since been collected from several 
other widely ranging low altitude areas supporting woodland and sclerophyll forest. 
Rounsevell (1980) also mentions a maternal colony of E. sagittula found south-east of 
Oatlands in January 1980. Subsequent examination of material from this colony reveal¬ 
ed it to be. E. regulus. 

On 20 January 1983, during clearing of a house block at Tinderbox, a dead and 
rotten eucalypt tree was felled inside which was a colony of bats later determined as E. 
sagittula. Thirty-seven, many of which were killed or injured in the fall, were collected 
and it was estimated by the collector that at least as many again had flown away. 

The salvaged animals were sent to the National Parks and Wildlife Service in Hobart 
and subsequently passed on to the Queen Victoria Museum for baculum extraction, 
preparation and accession. Further examination showed the series to comprise 8 adult 
females, 15 juvenile females and 14 juvenile males. Adults were identified by nipple 
condition (lactating or post lactating) and on tooth wear (after Green 1965) and they 
ranged in body weight from 5.0 to 6.5g. Juveniles ranged in weight from 3.1 to 5.0g, 
the lightest (youngest) having body fur of about 2mm long. Using the criteria of Green 
(1965) for growth rate of young in a colony of E. vulturnus (then called E. pumilus), 
the smallest bat in the present colony would have been about two-thirds grown or 
about 35 days old and too small to fly. Parturition would therefore have been com¬ 
pleted by about 20 December, thus closely approximating the breeding season of 
E. vulturnus as given by Green (1965) who found the young of that species to be 
produced over a period of about three weeks, between the end of November and mid 
December. 

The only other recorded colonies of E. sagittula are mentioned by Hall & Richards 
(1979) and were from the Tumut region in New South Wales. One comprised 18, the 
other over 60. They comment that the former colony of 18, discovered in early Dec¬ 
ember, consisted entirely of pregnant females with the exception of one which had 
recently given birth. This also closely approximates the estimated parturition date for 
the Tasmanian E. sagittula colony. 
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The pelage colour of subadults is dark grey-brown being marginally darker than 
that of the former two species. In mature adults it is chocolate brown. 

The discovery that three species of Eptesicus live and breed in Tasmania, sometimes 
in close proximity to each other, suggests a most interesting and specialised ecological 
separation. 

At present we do not know the specific elements the different species require nor 
how the three are able to live, sometimes apparently in close association, without 
conflict. Much detailed study is necessary before this will be revealed. A great need at 
present is to gain a better knowledge of the distributional range and habitat preferences 
of each species for, as Figure 2 reveals, only a very small area of the island has so far been 
sampled. All further records will therefore be valuable. 

The discovery of colonies should be reported to a museum or the National Parks and 
Wildlife Service. Any dead bats which can be salvaged should not be wasted but secured 
in a plastic bag and forwarded to the nearest authority. They should be frozen if a delay 
in despatch is inevitable. All such material and relevant data will help in developing an 
understanding the ecology of these bats, the smallest of our mammals. 

References: 
Green, R. H. 1965. Observations on the Little Brown Bat Eptesicus pumilus Gray in 

Tasmania. Rec. Queen Viet. Mus. 20, 1 - 16. 
Green, R. H. and J. L. Rainbird 1983. An Illustrated Key to the Skulls of Mammals 

in Tasmania, Launceston. Queen Victoria Museum. 
Hall, Leslie S. and G. C. Richards 1979. Bats of Eastern Australia. Queensland Museum 

Booklet No. 12. 
McKean, J. L., G. C. Richards and W. J. Price 1978, A taxonomic appraisal of Eptesicus 

(Chiroptera: Mammalia) in Australia. Aust. J. Zool. 26, 529 - 37. 
Rounsevell, D. E. 1980. The first record of the bat Eptesicus sagittula in Tasmania 

Tas. Nat. 62, 15-16. 

LONGEVITY OF ALBINO MASKED LAPWING 

Murray K. Lord 

8 Goodhart Place, Sandy Bay 

In 'The Tasmanian Bird Report" No. 7, there is a report of an albino Masked Lap¬ 
wing (Vanellus miles). That sighting was made by Mr. J.G.K. Harris at Stanley, on 1 
December, 1977. 

Subsequently on 15 January, 1981 (T.B.R. No. 11) the bird was seen again, this time 
by Dr. O.M.G. Newman. The location was given as the Wiltshire Junction (Stanley). 
The Bird Report said, "This bird has been resident in the area for several years now." 

Again at Wiltshire Junction, on 10 June, 1983, I saw the bird, at approximately 1000 
hours. It was accompanied by a bird of standard plumage. This was in a paddock with 
cows. At approximately 1530 hours, the bird was still in the paddock, but was not 
accompanied by another of the species. My sighting was therefore over 5 years 6 months 
after the original sighting. 

The bird's plumage was entirely white; except for the yellow facial mask, black cap 
and breast bands. The life expectancy of this species is approximately 8-10 years. Con¬ 
sidering that the Wiltshire Junction bird is an albino, and that albinos do not usually 
live as long as birds of standard plumage, this shows how interesting these records are. 
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SOME NOTES ON THE DUSKY ROBIN (MELANODR YAS VITTATA) 

Dr. O.M.G. Newman (pers. comm.) reports that there is a lack of information on the 
nomadism of the Dusky Robin. This information is needed for the text of the R.A.O.U. 
Field Atlas to be published soon by the Melbourne University Press. The Atlas will 
summarise the results of the five-year Australia-wide atlassing survey conducted by the 
R.A.O.U. which commenced 1 January 1977. 

In a survey of Mt. Wellington (The Emu 77: 19-22, 1977) I found that the Dusky 
Robin was most frequent in dry sclerophyll and in areas cleared for the installation of 
power lines, but it was also occasionally present in wet sclerophyll and, although very 
rarely, even in the high altitude woodlands between 800-1200m. 

In a recent survey of the forested areas of Mt. Wellington (Tasmanian Naturalist No. 
74 and Tasmanian Bird Report No. 12) in which the number of visits to the survey 
zones was much greater than in the earlier survey, I never found the Dusky Robin in 
wet sclerophyll or in high woodlands. Its only occurrence in the forested areas was in 
dry sclerophyll, where I saw it during 40% of my visits to that habitat. 

In another survey (The Emu 80: 169-170, 1980) I observed the Dusky Robin in dry 
sclerophyll near Risdon Brook Reservoir and Flagstaff Hill during 76% of my 21 visits 
there, and in wet sclerophyll, wet scrub and sedgeland at Snug Plains during 42% of my 
19 visits there. Because of frequent fires at Snug Plains, the wet sclerophyll did not have 
a dense understorey, and it was possible to walk readily through it. In yet another 
survey during the aftermath of a bushfire on Mt. Nelson (Tasmanian Naturalist No. 57, 
May 1979, pp. 12-18), I found the Dusky Robin on four occasions in the burnt area on 
the eastern-facing slope, and not at all in the unburnt areas. 

The various surveys thus appear to indicate that this Tasmanian nomadic species is 
capable of occupying a wide range of habitats, the nature of which may change with the 
condition of the understorey as a result of fire. The species seems to prefer a lightly 
forested habitat such as is provided by dry sclerophyll. In the aftermath of bushfires 
which remove the formerly dense understorey, the species is also found in wet sclero¬ 
phyll. It is sometimes seen in high altitude woodlands and has also been reported in 
subalpine forests (D.G. Thomas, Tasmanian Bird Atlas, University of Tasmania) as well 
as in coastal heaths and sedgelands. 

A.V. Ratkowsky 

HOW MANY BIRDS ARE THERE IN YOUR GARDEN? 

It is surprising how many birds can be seen in suburban gardens, far from bush. 
During the 18 month period January 1981 — June 1982, the following species were seen 
amongst the trees and shrubs of the small garden at the back of our house at 117 York 
Street, Dynnyrne: Spotted Turtle-Dove, Swift Parrot, Eastern Rosella, Shining Bronze- 
Cuckoo, Blackbird, Yellow Wattlebird, Little Wattlebird, Crescent Honeyeater, New 
Holland Honeyeater, Eastern Spinebill, Silvereye, European Goldfinch, European Green¬ 
finch, House sparrow and Common Starling. 

In addition, the Silver Gull and the Yellow-tailed Black Cockatoo were seen flying 
over the garden, and the Masked Lapwing, Laughing Kookaburra, Grey Butcherbird and 
Australian Magpie were heard from the garden. The nearest bushland is Tolmans Hill, 
which is approximately 700m from the house and therefore well outside hearing range 
from the garden. 

A.V. Ratkowsky 
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ABORIGINAL INFLUENCES ON VEGETATION 
IN THE NORTHEAST HIGHLANDS 

R.C Ellis 
Division of Forest Research, CSIRO, Hobart. 

In Tasmania, man has used fire as a tool for more than 23,000 years, and carbon 
dating of cave, stream and slope deposits of charcoal indicate that man-made fire has 
probably been a major factor affecting the vegetation during at least the last 6,000 years 
(Macphail 1980). Writing in 1829-1834, Robinson described how aborigines at that time 
used fire consistently for hunting and for keeping their travel routes and camping areas 
free of undergrowth (Plomley 1966). Fifty years after the removal of aborigines from 
most of the state, Walker (1897) wrote, "Many open plains, especially in the north, 
which were formerly known as favourite resorts of the blacks subsequently became 
overgrown with forest through the discontinuance of these annual burnings." The 
patches of open country that served as communication routes "were formerly more 
numerous, being kept clear by burning. Many of them have become overgrown with 
timber since the removal of the natives." 

A good example of the effect that aborigines had upon the vegetation is to be found 
on the Mt. Maurice Plateau. This is an area of about 7,000 ha encompassed by Mt. 
Maurice, Mt. Scott, Ben Nevis and Mathinna Plains in the northeast highlands. 

The Ben Lomond Tribe occupied the valley of the South Esk River and was known 
to have travelled via lightly timbered country from the river valley to the high plateau 
of Ben Lomond. Presumably it would also have traversed the contiguous open country 
of Roses Tier, north of Ben Lomond and reached the Mt. Maurice Plateau via the high, 
narrow interfluve between the North Esk and South Esk Rivers. Densely wooded 
valleys to the north and east would have made access difficult to other tribes. Access 
was easier from the western valleys, such as the North Esk, which were occupied by the 
Port Dalrymple Tribe, and the highlands may also have been used by this tribe with 
which, however, the Ben Lomond Tribe appeared to have little contact, since they 
differed in language (Walker 1897). 

The present climate of the Mt. Maurice Plateau would allow rainforest to dominate 
the whole area, and that it does not is almost certainly attributable to aboriginal burning 
practices. The present distribution of forest types provides evidence that these practices 
could have operated in two ways, i.e. by restricting the expansion of rainforest through¬ 
out the post glacial period and ensuring the perpetration of the early post glacial euc- 
alypt/grass vegetation, and by destroying existing rainforest to allow its replacement by 
grass, with or without eucalypts. 

In a broad fan that extends from the North Esk—South Esk interfluve east to Para¬ 
dise Plains, north to the south side of Mt. Maurice, and west along Ben Ridge to Did- 
dleum Plains, the distribution of eucalypts and mature rainforest is consistently corre¬ 
lated with topographic position. Eucalypts (a Tasmanian variety of E. delegatensis) 
occupy all convex and level topography whilst old rainforest is restricted to the lower 
slopes and riparian zones of the numerous shallow valleys. Until settlement, the eucal- 
ypt/rainforest boundaries appear to have been stable. Within this area, the eucalypts are 
invariably forest grown in form (tall, straight, and relatively closely spaced) and treeless 
patches occur only on wetlands dominated by button-grass. Such a regular pattern was 
almost certainly climatically determined, but it is appropriate to a drier climate rather 
than that considered to have occurred on the Plateau for some millenia. It is most 
likely to have been perpetuated by frequent and systematic burning off of the eucalypt 
stands during some thousands of years. Tree ring counts show that a dramatic expansion 
of rainforest as understorey to the eucalypts has occurred since early last century, when 
burning by aborigines ceased. The rapid development of rainforest understoreys has 
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been accompanied by an equally dramatic decline and death of the eucalypt over¬ 
storeys, with eucalypts of all ages usually dead by the time their understoreys are 60 
to 120 years old. 

Outside this eucalypt/rainforest mosaic, extensive areas of primaeval rainforest 
that occupy all topographic positions occur to the east near Paradise Plains, north and 
west of Mt. Maurice to Mt. Scott, and to the west around Diddleum Plains. If these 
rainforest areas once supported eucalypts all trace of them has long since disappeared. 
Paradise Plains and Diddleum Plains are areas of grassland (dominated by snow grass). 
They contain charred remains of myrtle and celery-top pine logs, which indicates that 
both plains were formed by the destruction of rainforest by fire. 

From the absence in part, or state of decay of rainforest logs, and from the age of 
the oldest pioneer eucalypts it is apparent that initial formation of the plains occurred 
at least 200 years ago, and probably much earlier. It is also apparent that a relatively 
large area of rainforest was destroyed at any one time. Between destructive events the 
rainforest/grassland boundary appears to have been stable. The distribution of open 
plain and adjacent closed rainforest is unrelated to topography: grass and rainforest 
remnants occur side by side in the valley bottoms whilst individuals and groups of 
myrtle survive on convex grassed slopes. 

The area of primaeval rainforest has been reduced since settlement, on Paradise 
Plains by fires associated with tin mining early this century, and on Diddleum Plains by 
early attempts to clear the rainforest for farming. However, until eucalypt logging com¬ 
menced in the 1950's, most of the Maurice Plateau had remained relatively undisturbed 
for 100 years, and much of it is still undisturbed. As a result the area of closed rain¬ 
forest (most of it less than 150 years old) is considerably greater now than it was at the 
time of settlement, and the area is still expanding. In the same time the area occupied 
by healthy eucalypt forest has considerably diminished. The aborigines were evidently 
able to maintain a dry-sclerophyll forest type as a relict in a rainforest environment, and 
may have even extended the eucalypt forest by burning the rainforest. Now the forest 
types are changing to adjust to the climate. In the continued absence of fire, rainforest 
will probably expand to occupy the whole area. 

References: 
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WHO BUILT THE STONE WALL FISH TRAPS? 
Jim Stockton 

Geelong Regional Commission, Geelong, Victoria, 3220 

When we started a program to record Aboriginal sites in Tasmania in 1974, one of the 
*irst things we were told about was the Penguin fish traps. Even though we asked many 
'°cals about them, no one knew when they had been built. Some people said that the fish 
*raPs “had always been there". So the question arose — were they made by the Aborig- 
lnes?Soon other fish traps were recorded. Often two or three traps were found close to¬ 
other. None have been found in inland rivers or lakes, but this is not surprising as before 
tbe acclimatisation of trout there were no sizeable fish in the inland waters. The main 
c°n cent rat ion was along the centre of the north coast where the tide range is the great¬ 
est in Tasmania. There is one exception to this pattern. At Cooks Beach, Freycinet Pen- 
'nsula, two small fish traps have been recorded. 

The first archaelogist to look at fish traps in Tasmania was Rhys Jones in 1963. He 
Suspected that the Rocky Cape trap might have originally been built by the Aborigines 

fiut the possibility that these traps were the source of the fish remains found in the near- 

V excavations in the Rocky Cape cave became less likely when fish were found to dis¬ 
appear from the Tasmanian diet about 3,500 years ago. It seemed improbable that the 
°w stone walls could have survived that long in a coastal environment. 

In 1981 in response to an article in the Circular Head Chronicle, I was able to lo- 
c^e a former north coast resident who had built several fish traps in the Burnie area 
ab°ut 30 years ago, and who was able to provide information on their construction, 
^•ntenance and catch. 



2 Tasmanian Naturalist April 1984 

V?:-Cv ~ y-. • jo *-9- •<> cjTio 
.natural pebble bank.Ot® 
p . .M- vj* . kj y - V • P '-J 

STONE WALL 

not to scale 

bedrock ridges protruding above high water mark 

25m 

Figure 1 
Sketch plan of a typical fish trap (not to scale). This trap is opposite the 
Burnie High School. 
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All the fish traps are of similar construction, having walls of loosely piled boulders. 
Some take advantage of sea bed features and include lengths of natural rock outcrop in 
the wall design. A sketch plan of one example is shown (Figure 1). In one case, a group 
of six youths were able to complete the construction of a trap in one low tide. No major 
reconstruction was normally required, although after violent seas some sections of the 
wall might need to be restacked. The trap at Hawley Beach and one of the group at 
Penguin have low internal walls, which make it easier to catch any fish trapped behind . 
the main wall. 

All the stone wall traps work with the rise and fall of the tide. At high tide the walls 
are submerged and fish move into the area to feed. As the tide ebbs, the walls become 
exposed, trapping any fish which are still inside. As the tide drops further the water runs 
out through the walls until the fish can be collected in the remaining shallow pools. The 
fish need to be collected soon after the tide has fallen. If not collected sea birds are like¬ 
ly to take the fish, or the fish will escape with the next high tide, or someone else will 
collect them! 

Stone wall fish traps retain all the sizes and types of fish that come into the area. Up 
to 19 types of fish and octopus and squid have been caught in these traps. Of a total of 
more than 3,000 fish bones excavated by archaeologists from Rocky Cape, all but four 
were Parrot fish. Leaving aside the difficult question of whether Aborigines preferred to 
eat one type more than others, it seems likely that if the Aborigines had used fish traps 
a wider range of types of fish would be found in the archaeological sites. This does not 
occur so the evidence suggests that they used some other methods of catching fish. 

Finally, historical evidence favours a recent origin. In a letter written in 1878, two 
fish traps near Leith on the north coast were described. In the design of one the operator 

. . encompases with a rough stone wall a small strip of the shore that is washed by the 
sea and left dry when the tide is out..From what we now know, stone wall fish traps 
do not appear to have been used by the Aborigines of Tasmania but were first built by 

^ European settlers. The mystery has finally been solved. 

MOLLUSCAN STUDIES IN TASMANIA 
Ron C. Kershaw 

Honorary Research Associate, Queen Victoria Museum 

Bulletin No. 233 of the Tasmanian Field Naturalists Club (October, 1983) drew the 
attention of naturalists to the study of Tasmanian shells. It was also suggested that little 
work has been done recently. 

There is in fact a wide range of opportunity for naturalists to contribute. There are 
many areas yet to be looked at by collectors particularly with the definition of the fauna 
as an aim. This is certainly true along the south western and western coasts This article 
will draw attention both to some of the work being done and to some aspects of need. 

A great deal is known about shells in Tasmania due to the industry of early naturalists. 
The molluscan fauna became as well known as that of any part of Australia and perhaps 
better. Certainly the small size of Tasmania contributed to this, but a great deal is due to 
the enthusiastic workers most of whom were amateurs. W.L. May, perhaps Tasmania's 
foremost worker on shells, coordinated the early work and made it readily available with 
the publication of his "Illustrated Index" (1923, 1958). This was the culmination of 
years of effective collecting and study. He described many new species and provided 
much vital information on the nature and distribution of the fauna Hence some people 
may be surprised that there is so much yet to be done. 

May's contribution was so considerable that it was many years before new work ap¬ 
peared in the Tasmanian literature. It is still possible to place a name on most of our 

^ species thanks to his efforts. But the task of revision which he commenced, continues. 
New fields of study have developed. There is a large field of study available in the ecology 
of the Mollusca. It is true that scientific study has become more exacting. Our knowledge 
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of methods and technique seems to have grown faster than the field contributions. This 
is because the number of workers is relatively small and there are economic limitations. 
The work of the professional has to be justified. 

There is consequently still room for the amateur according to ability and opportunity. 
All that is needed is a love of nature, a willingness to learn and a determination to obtain 
results; essentially what is required for anything one may undertake. Mr. Tim Hume of 
Launceston has observed freshwater mussels for many years both in nature and in his 
aquarium. Tim has passed on many very interesting observations to the writer. As a lead¬ 
ing naturalist once observed, it is making a contribution that is important. How this is 
done in communicating to others is probably less significant but field naturalist journals 
exist to enable contributions to knowledge to be published. Work being done is not very 
obvious if nothing is reported. 

There are research results which may affect Tasmania directly or indirectly but which 
are not necessarily published here. The literature in fact holds problems for all of us. 
Hence the significance of having and using a library. The enormously valuable contribu¬ 
tion which librarians make to any study cannot be over emphasized. 

A considerable number of molluscan research papers are published yearly many of 
which are of importance to the malacologist. Several may be mentioned which have been 
published in southern Australia and are of general interest. The writer has published a 
study of the shell and variation of the estuarine species Hydrococcus brazieri (Tenison 
Woods) and Assiminea tasmanica Tenison Woods (Kershaw, 1983). Ponder (1982) studied 
the anatomy of Hydrococcus, Solem and his colleagues in Western Australia (1982) 
studied a new species of Assiminea. Their results may lead to greater knowledge of the 
Tasmanian species. 

In Victoria, Quinn (1983) has studied spawning in Siphonaria tasmanica Tenison 
Woods. His paper is of direct interest to Tasmanians observing this species. Hobart mala¬ 
cologist J.R. Penprase (1981) has reported on a fascinating study of brooding in chitons. 
This follows earlier work reported by Elizabeth Turner (1978) on "Brooding of chitons 
in Tasmania". Mrs. Turner was recently a co-author in a study of Pleistocene marine 
molluscs (Colhoun, etal., 1982). 

There is active research at present on freshwater molluscs. Obendorf and Black (1983) 
published an important paper on liver fluke and the host Lymnaea tomentosa in north 
western Tasmania. There have been earlier reports of the snail there but little was known 
of the fluke. Dr. Ponder and his associates at the Australian Museum are making a study 
of the family Hydrobiidae in Australia. Specimens of these small snails from Tasmanian 
streams would be invaluable if sent in cotton wool dampened with formalin. 

A new species, Glacidorbis pawpela Smith was described from Great Lake (Smith, 
1979) a few years ago. The description of Glacidorbis pedderi from Lake Pedder (Smith, 
1973) created a great deal of interest The recognition of these molluscs in Tasmania and 
Victoria, the recognition of the appropriate genus and the establishment of additional 
localities and the habitat was an exciting research project for Dr. Smith of the Museum of 
Victoria. Additional records of these snails are very probable. Dr. Smith is now working 
on an important project concerning land Mollusca in Australia. This project will be of 
great value to all workers, here in Tasmania, as well as throughout Australia. 

A very useful monograph recently published by Solem (1982) of the Chicago Museum 
deals with the Pacific Island land molluscan families Charopidae and Punctidae. These 
families form a considerable part of the Tasmanian fauna so that this work is of much 
interest here. Solem in fact describes the anatomy of a Tasmanian snail in this work. 

New books on shells appear every year. There are a number dealing with the subject 
on an Australian basis which give some detail on Tasmanian shells. The most useful is 
still "Marine Molluscs of Victoria" (Macpherson and Gabriel, 1962) which may be ob¬ 
tained from the Museum of Victoria On a world basis the most comprehensive and ef¬ 
fective seen recently is the "Compendium of Sea Shells" (Abbott and Dance, 1982) 
written by two highly respected malacologists. 
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It is difficult to produce such books dealing with Tasmania if only because the market 
is small. But a book published here fairly recently is "Tasmanian Land and Freshwater 
Molluscs" (Smith and Kershaw, 1981). The writer is attempting a similar book on biv¬ 
alve shells in Tasmania but progress is slow due to the volume of work involved. 

Work on the Cephalopoda, the most advanced molluscs, has proceeded rapidly in 
recent years with Dr. C.C. Lu dealing with this research in Victoria. Volume 44 of the 
Memoirs of the Museum of Victoria is given over to a symposium report on this subject. 
While in Tasmania a stranding of Squid on Macquarie Island was reported this year 
(O'Sullivan, et al., 1983). 

Studies by the writer on Tasmanian land Molluscs have continued for a number of 
years. Recently this has involved the genera Caryodes, Helicarion and Bothriembryon 
(Kershaw, 1979, 1981). As these and closely related genera have a wide distribution in 
Australia it is not possible to study the Tasmanian material in isolation. In addition more 
Tasmanian material is needed. But the writer is no longer able to collect personally in 
many parts of the state. Hence the assistance of field naturalists in collecting these snails 
from anywhere in Tasmania would be most welcome in enabling this research to continue. 

If there has not been a great deal done on the Molluscs recently it would seem to be 
due to the fact that there are few workers and a great deal to do. Shells are a very reward¬ 
ing hobby as any collector knows. There is room for more people interested in the oppor¬ 
tunity to make contributions to a knowledge of Mollusca in Tasmania. This can be done 
in a variety of ways. Specimens with clear locality labels can be donated to museums or 
direct to people doing research such as the writer. Small papers detailing the species found 
in specified areas can be submitted to the Naturalist With a little more effort data on the 
habitat and life histories of species can be presented. There is a boundless need for dred¬ 
ging expeditions from which representative material at least would be invaluable to 
museums. If you dredge up some beautiful volutes do not throw away the other shells 
which may appear also. But always collect responsibly. 

The only limitations are those placed by individuals on themselves and of course those 
dictated by common sense. 
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LITTLE CORELLA IN TASMANIA 
R.H. Green 

Curator of Zoology, Queen Victoria Museum, Launceston 

The Little Corella Cacatua sanguined occurs in all mainland states but has not prev¬ 
iously been recorded living in a wild state in Tasmania, though it is occasionally import¬ 
ed as an aviary pet Forshaw & Cooper (1980) discuss the taxonomy of this species and 
accept four subspecies. They state that the south-eastern population is extending its 
range southwards with a widespread increase in numbers. 

On 27 October 1983 the writer was advised by Mr. Ken Littlejohn, Tasmanian Nat¬ 
ional Parks and Wildlife Service, of two well separated sightings of Little Corellas. On 15 
October, while on duty at "Beaufront", Ross, he observed a flock of white cockatoo¬ 
like birds feeding on the ground. After watching them for a short while he realised they 
were not all Sulphur-crested Cockatoos Cacatua galerita as he had first assumed. Body 
size and crests differed and some calls were not those of Sulphur-crested Cockatoos. The 
birds were watched with the aid of binoculars from a distance of about 50 metres and 
identified as being seven Sulphur-crested Cockatoos, and 35 Little Corellas. The follow¬ 
ing day, while driving on a by-road known as Chintah Road, about nine kilometres 
south-east of Longford, Mr. Littlejohn found another flock, feeding on the ground. It 
comprised seven Little Corellas and about 12 Sulphur-crested Cockatoos. 

In a subsequent telephone conversation, Mr. K.D. von Bibra of "Beaufront" support¬ 
ed the first report. He had known of Little Corellas living on his property for about 10 
years and believed they had bred up from a single pair. 

These two sightings were made in localities separated by a distance of about 55 kilo¬ 
metres and it appears probably that the Chintah Road birds were additional to those 
seen at "Beaufront". 
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GOULD'S PETREL IN TASMANIA 
The first Australian record for the New Caledonian subspecies 

R.H. Green 
Curator of Zoology, Queen Victoria Museum, Launceston 

Gould's Petrel Pterodroma leucoptera (Gould, 1844) occurs widely in subtropical 
regions of the South Pacific Ocean. The nominate subspecies P. 1. leucoptera was, until 
recently, the only race recorded from Australia. The only Australian breeding station 
is on Cabbage Tree Island off Port Stephens, New South Wales, which comprises about 
400 birds (Serventy, et al. 1971). 

The first on-shore occurrence of Gould's Petrel in Tasmania is recorded in Tasmanian 
Bird Report No. 8 (1980); beach washed on Ocean Beach, Strahan, on 14 March 1978. 
Two further beachwashed specimens have since been accessioned into the collections of 
the Queen Victoria Museum. 

Reg. No. 1981/2/236 was collected by the writer at Ordnance Point on the west coast 
on 16 April 1981. Almost all its flesh had been eaten by birds but sufficient of the skin 
remained to make a reasonable study specimen, allowing determination to a specific level. 
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This was confirmed by Dr. P.C. Harper, University of Canterbury, New Zealand, who also 
determined it as an immature. Sex and body weight could not be ascertained. Its sub¬ 
specific identity remains to be determined. 

Reg. No. 1981/2/483 was collected by M. Orchard at Cape Tourville, Freycinet Pen¬ 
insula, on 2 January 1981. It was an adult female in relatively good condition and pre¬ 
pared as a study skin (weight 153g, total length 295mm, tail 87, wing 224, tar 30, mid 
toe 34, ova 0.3). Mr. Shane Parker, Curator of Birds, South Australian Museum, later 
examined it and determined it as P. 1. caledonica, the subspecies which breeds in the 
mountains of New Caledonia. Parker and May (1982) recorded this subspecies from 
South Australia, based upon two feathered skeletons collected in 1976 and 1979. 
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THE TASMANIAN MUDFISH ON FLINDERS ISLAND 
R.H. Green 

Curator of Zoology, Queen Victoria Museum, Launceston 

The Tasmanian Mudfish Galaxias cleaveri was described (Scott, 1934) from a single 
specimen collected at West Ulverstone. It was found inside a damp eucalypt root some 
distance from water. Passed to the Curator of the Queen Victoria Museum, it was exper¬ 
imentally kept out of water for over 65 hours. After this time it appeared dehydrated 
and lifeless but when placed in formalin reacted violently*before being overcome by 
the preservative 

The circumstances under which the fish was discovered and the results of the subse¬ 
quent experiment illustrated the ability of this species to survive for extended periods of 
time when free water has dried from its habitat and indicated that it may survive over 
summer in damp earth when the ponds and streams seasonally dry up. Andrews (1976) 
revised the family Galaxiidae, giving a detailed description of G. cleaveri and recording 
specimens collected from coastal areas in the north, west and south-east of the state. 
Jackson and Davies (1982) record its occurrence on Wilsons Promontory, Victoria, the 
only record from the Australian mainland. 

In 1983 it was discovered on Flinders Island when Mr. Derek Smith collected several 
at the Patriarch Reserve. The Reserve was selected and purchased by a local committee 
in 1977 and as part of its development, under the guidance of trustees, a waterhole was 
bulldozed on a flatland area in an endeavour to provide permanent water for native fauna. 

In the autumn of 1983, following good rains, the hole overflowed eastwards into a 
previously dry drain which carried the water to landlocked swampy lagoons and marsh 
land nearer the coast. It was then that Mr. Smith tried some sample netting in the drain 
and there discovered a species of fish unfamiliar to him. Two were sent, alive, to the 
Queen Victoria Museum where they were determined as the Tasmanian Mudfish G. cleaveri. 
Mr. Smith has since netted a number of other waterways around Flinders Island but has 
so far failed to find further populations. 

The area where the mudfish was found and the drainage system to its east usually dry up 
in summer and the mudfish, like other freshwater animals which live in such habitats, has 
apparently evolved to survive dry periods by aestivating in cool, damp places until relieved 
by the autumn rains. 
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THE BIRDS OF SNAKE PLAINS, 
A SANDSTONE OUTCROPPING ON MT. WELLINGTON 

Ann V. Ratkowsky 
117 York Street, Sandy Bay 

In a survey of Mt. Wellington during the 1982/83 breeding season (Tasmanian Bird 
Report No. 12, pp. 18 - 21; Tasmanian Naturalist No. 74, July 1983, pp. 3 * 6), I did not 
include Snake Plains in the survey area. Snake Plains is easily accessible from the Pipeline 
Track or from the Milles Track, and is a poorly drained area of exposed Triassic sand¬ 
stone about 1 km2 in area, characterised by an acid, peaty soil that supports a vegetation 
that has elements distinctly different from that of the remainder of the Mt Wellington 
Range. For example, Lepyrodia tasmanica,Epacris lanuginosa and Boronia paniflora 
occur on Snake Plains, but not in other parts of the Range. In addition, Oxylobium 
ellipticum, Leptospermum scoparium, Gleichenia alpina, Gahnia grandis, Bauera rubiob 
des, Empodisma minor and Melaleuca squamea are abundant, with Eucalyptus johnstoni 
occurring as short, stunted trees. 

I surveyed the avifauna of Snake Plains on 17 days between 9 October 1983 — 3 Dec¬ 
ember 1983, spending approximately one hour on the Plains during each visit. Observa¬ 
tion was either visual or aural, and sometimes birds were both seen or heard. By this means, 
I recorded a total of 15 species; these are given in Table 1. 

Species that inhabit Snake Plains that are not found elsewhere on Mt Wellington, or 
only rarely in the swampy highland areas of the Range, are the Latham's Snipe, Ground 
Parrot and Calamanthus. The number of species seen per visit ranged from a minimum of 
four on 16 October, a very wet day, to a maximum of ten on 1 November, a dry, calm 
day, for an average of 7.6 species per visit This compares with an average of almost 18 
species per visit in the open, wet sclerophyll forest dominated by Eucalyptus delegatensis < 
which adjoins Snake Plains. Species present in the nearby wet sclerophyll forest but ab¬ 
sent from the plains are the Green Rosella, Shining Bronze-cuckoo, Blackbird, Flame 
Robin, Golden Whistler, Grey Fantail, Strong-billed Honeyeater, Black-headed Honey- 
eater, Spotted Pardalote, Striated Pardalote and Silvereye. Another group of species are 
equally 'at home' on the Plains and in the adjacent forests. These are the Fan-tailed Cuck¬ 
oo, Olive Whistler, Grey Shrike-thrush, Yellow-throated Honeyeater, Crescent Honey- 
eater, Black Currawong and Forest Raven. 

Perhaps it is the relative absence of birds which contributes to the feeling of remote¬ 
ness, wildness and solitude which I experience whenever I visit Snake Plains. 

TABLE 1. List of species observed on Snake Plains in the period 9 October 1983 — 3 
December 1983. 

Recommended English Name Number of 
Observations 

Percentage 
of Visits 

Latham's Snipe 6 35 
Yellow-tailed Black Cockatoo 2 12 
Ground Parrot 2 12 
Fan-tailed Cuckoo 11 65 
Black-faced Cuckoo-shrike 5 29 
Olive Whistler 9 53 
Grey Shrike-thrush 13 76 
White-browed Scrubwren 1 6 
Calamanthus 15 88 
Brown Thornhill 1 6 
Tasmanian Thornhill 1 6 
Yellow-throated Honeyeater 17 100 
Crescent Honeyeater 17 100 
Black Currawong 14 82 
Forest Raven 15 88 . 
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Map of Macquarie Island showing place names mentioned in this issue. 
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A HISTORY OF MACQUARIE ISLAND BIOLOGICAL RESEARCH 
UP TO 1971 30 JUL 1984 ) 

S.E. Ingham ^ A 

CSIRO Editorial and Publications Service, East Melbourne 

(Editor's note: Susan Ingham wrote this article largely from memory and a few meagre 
notes. Gavin Johnstone checked many of the details, made some alterations, and sup¬ 
plied some additional material.) 

Early Years — 1948 - 55 (The Arthur Gwynn Era) 
During the first few years, although biologists were included in ANARE parties, few 

of them were very successful. This was because they were young graduates whose super¬ 
visors had not visited the island and had no idea of the working conditions, and could not 
supervise adequately from a distance. Only the very well organised and highly motivated 
Bill Taylor (botany) (Taylor 1955a,b) and John Bunt (marine) (Bunt 1955a,c; 1965) 
succeeded in overcoming the difficulties. 

By contrast, Arthur Gwynn (Gwynn 1953), who was Officer-in-Charge and Medical 
Officer in 1949, also managed to lay the foundations of all subsequent bird and seal work 
— but then he had a biological as well as a medical degree, and was (and still is!) a dedi¬ 
cated birdwatcher of many years' experience. He remained on the ANARE staff until 
1955 and briefed several of the bird-and-seal-watchers (e.g. medicos Frank Soucek 1952 
and Stefan Csordas 1955). He organised the elephant seal branding from 1951, when it 
became clear that Heard Island was not going to be occupied long enough to give decent 
results, and arranged for bird-banding, with a job lot of bands from New Zealand, from 
Dom Serventy and improvisations, in 1952. When the Australian Bird-Banding Scheme 
started up (1954), ANARE was a founder member; but even the 1952 and '53 expedi¬ 
tions produced results: some giant petrel recoveries (Downes et aL 1954), and some 
nesting albatrosses were banded so that their known breeding life became two years 
longer than it might have been. (Arthur also had the effect of making Phil Law, the then 
Director of the Antarctic Division, think that all Medical Officers could 'do biology' 
which was not always the case!) 

The Late Fifties — Birds and Seals 
During most of the 50's there were no full-time biologists, but some of the part-time 

bird-banders and seal-watchers made up in enthusiasm and regularity. Stefan Csordas, 
Medical Officer in 1955, '57 and '59 is the outstanding example: he not only organised 
the mass banding of giant petrels which produced some spectacular recoveries (Ingham 
1959), but was out counting seals and looking for branded ones in all weathers except 
actual blizzards (Csordas 1962; 1963a,b; Csordas and Ingham 1965). On the morning 
after a ding, he'd leave the aspirin and alka-seltzer on the surgery bench with a notice 
'Help Yourself', and be off down the Isthmus before anyone else was up. (I've also 
heard, though I can't vouch for it, that when Mike Taylor was Cook in 1954, he baked 
bread only once a week, and kept it locked up, to give himself more time for seal brand¬ 
hunting). The results of this are our elephant seal papers (Carrick and Ingham 1960; 
1962a,b,c; Carrick et al. 1962a,b; Ingham 1967). 

Robert Carrick took over the supervision of the general biological work in 1955 when 
Arthur Gwynn left the Antarctic Division (they visited Macquarie together in December 
1954, which was Arthur's last visit and Robert's first). 
1. He arranged for Technical Officers from the CSIRO Wildlife Survey Section (as it 

then was) to go to Macquarie while remaining on CSIRO payroll, i.e. the Antarctic 
Division paid their hard-lying allowance, keep and kit but did not have to find a posi¬ 
tion or salary. These were Kent Keith in 1956 and Mike Hines in 1957, and their job 
was primarily bird survey, especially collections (Keith and Hines 1958). Kent and 
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Mike also weighed Wandering Albatrosses chicks, proving that they must be fed 
throughout the winter, weighed elephant seal pups, and numerous other chores. 

2. He arranged for two or more senior biologists to visit Macquarie on each changeover 
trip. Sometimes these were supervisors: sometimes they made collections and instruc¬ 
ted party members, e.g. Durno Murray and George Dunnet not only collected ecto¬ 
parasites but had Mike Hines and Stefan Csordas do some simple experiments during 
the year. Sometimes they were simply good publicity, e.g. the well known American 
bird-book-writer Roger Tory Peterson. 

3. He arranged supervision for some of the graduate biologists who were appointed from 
1960 on, e.g. Keith Watson (entomology) (Watson 1967), and Tony Evans (limnology 
of plateau lakes) (Evans 1970) both in 1960. 
John Warham (1959-60) was another of the self-propelled birdwatchers, a Yorkshire 

terrier with inexhaustible energy. (Unqualified then, he used his Macquarie Island salary 
to return to England and go to Durham University, got his BSc and PhD, and is now a 
senior member of the Zoology Department at Canterbury University, New Zealand). 
Apart from his penguin studies (Warham 1963; 1971), he also worked with petrels, pub¬ 
lishing on the white-headed petrel (Warham 1967) and on the giant petrel (Warham 1962) 
and with Bill Bourne's collaboration unravelling the mystery of the solitary and colonial 
nesting Nellies (Bourne and Warham 1966). 

My own modest claim to fame is that, while Biological Secretary to the Antarctic 
Division (1956 - 61), I walked into Phil Law's office one day in 1959, asked to go to 
Macquarie, and caught him at exactly the right moment. We easily made up a cabin of 4 
women for the December 1959 changeover: Isobel Bennett and Hope Mackenzie 
(littoral ecologists) and Mary Gillham (cryptogamic botanist from England) and me. We 
were lucky with the weather and had a very successful trip. I fondly remember a day 
spent walking to Bauer Bay and back, with John Warham, in brilliant sunshine! After that 
women went on nearly all changeovers to Macquarie (a toe in the Antarctic door, if not 
a foot). 

The Sixties 
At the beginning of 1961 I left the Antarctic Division and joined CSIRO Division of 

Wildlife Research. I was no longer whole-time on Antarctic work; in particular, I had 
little to do with organization. Perhaps for this reason my memory for names and dates 
is not so good as for the earlier years — some I'm sure I've forgotten completely. 

For us, the major work was the Royal Penguin Banding Study at Bauer Bay. Wim 
Vestjens (1962), Dave Purchase, Ken Simpson and Duncan Mackenzie are the names 
here, the first two being CSIRO personnel and the other two Antarctic Division appoint¬ 
ees. Unfortunately, continuing problems with band wear and loss plagued us, and the 
birds became increasingly sensitive to the presence of observers, so that although we got 
some good results they were not as good as we'd hoped, and only a small selection has 
ever been written up (Carrick and Ingham 1970; Carrick 1972). At its peak, a large 
number of birds in the two small colonies at Bauer Bay were banded, and the colonies 
were staked in a grid for easy(!) location. We found considerable faithfulness to site 
and mate, and that chicks tended to return to breed in the part of the colony where they 
were banded. We also worked out how a pair divides the incubation and brooding: the 
male not only comes ashore first in spring and reclaims the site (sometimes 3 weeks 
before the female turns up) but also takes the first long stint of incubation, which is 
not what one would expect. Accommodation at Bauer Bay started with a tiny alum¬ 
inium cabin (Wim's Inn; this was so unhealthy that Wim became physically ill, and 
had to be carried back to the ANARE station by stretcher party), then progressed 
to a small timber one-room shack (the Rex at Bauer, named after a Canberra hotel and 
Rex Filson, then carpenter and amateur botanist now professional botanist at the 
Melbourne Herbarium), and then a two room palace (the Parker Royal, Alan Parker 
being the carpenter). 
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All (well, most) Wandering Albatrosses adults and chicks were banded in the popula¬ 
tion explosion of those years, and nests/nest sites monitored annually. We found a 
very high survival of chicks to the pre-breeding years, and that they tended to return 
to the general area where they were bred: Caroline Cove chicks to Caroline Cove, 
Flat Creek to Flat Creek area, Handspike-Bauer area to that same area. 

Other more or less independent studies were undertaken through the 1960's. 
John Ling (Ling 1965, 1966, 1968; Ling and Thomas 1967) and Mike Bryden (Bryden 
1968a,b,c; 1969a,b; 1971; Bryden and Lim 1969) had their own programmes on seals, 
building on what had gone before, and John Jenkin started his long-term studies of the 
island's vegetation (Jenkin and Ashton 1970). 

Latterly, Antarctic Division appointees worked in the Royal Penguin study but also 
conducted their own studies, normally towards higher degrees. Peter Shaughnessy 
conducted a series of projects on population genetics of birds (Shaughnessy 1970a,b,c,d) 
and seals (Shaughnessy 1969), and Rod Simpson worked in the littoral and sub-littoral 
zones (Simpson 1976a,b). 

In early 1967 Robert Carrick and I were seconded to the Mawson Institute for Antar¬ 
ctic Research at the University of Adelaide. I left to come to my present job in CSIRO 
Publications at the end of 1969; Robert stayed until his retirement to the north of Scot¬ 
land in autumn 1971. Sadly, perhaps, biological science did not retain its footing in the 
Mawson Institute, but reverted to the Antarctic Division. Knowles Kerry and Gavin 
Johnstone were the last biologists to winter on Macquarie Island under the Carrick 
regime, in 1970, working mainly on albatrosses and giant-petrels. Upon Carrick's 
retirement, they were retained to form the nucleus of the Division's new Biology Section. 
At the same time, it was decided to phase down the Division's program of biological 
research at Macquarie and to develop a new program on the Antarctic continent. For¬ 
tunately this coincided with the establishment of the Tasmanian National Parks and 
Wildlife Service which has continued to conduct an active biological program at Mac¬ 
quarie Island since then. 

And that's where my memory gives out, though I know there should be more! 
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SUMMARY OF BIOLOGICAL RESEARCH 
ON MACQUARIE ISLAND 1972 - 1982 

D.E. Rounsevell 

National Parks and Wildlife Service, Tasmania 

Johnstone (1972) prepared a comprehensive review of earlier biological 
research on Macquarie Island from 1947 to 1971. The following brief sum¬ 
mary (see Table 1) deals with subsequent work by Australian National An¬ 
tarctic Research Expeditions to the island. In these eleven years biologists 
from the Antarctic Division (Department of Science and Technology), the 
Tasmanian National Parks and Wildlife Service, eight Australian universities 
and several overseas universities, the Australian Museum (Sydney), the Na¬ 
tional Museum of Victoria, and a variety of other organisations, occupied a 
total of 83 berths on the ANARE relief ships up to the end of the 1 982-83 
summer. Most of them (56) spent “changeover", a period of less than one 
week working on the island but the remainder (27) spent about 3 months 
during summer or a whole year. Space allows mention of only some of the 
major projects undertaken but a wide variety of shorter projects involving 
surveys and sampling for taxonomic, genetic, anatomical and physiological 
studies have taken place. Giant Petrels and Albatrosses (with the exception 
of the Light-mantled Sooty Albatross) continue to be banded to determine 
population trends over long time periods. The present longterm projects 
generally concern management of the island and processes which formed its 
biota. The largest programme is operated by the Tasmanian National Parks 
and Wildlife Service for the eradication or control of introduced animals; rab¬ 
bits, cats and others. Rabbit ecology has been fully studied and control im¬ 
plemented with the result that the whole island has been transformed 
(Brothers et al. 1 982). Out of this also came work on the status of all 
seabirds breeding on the island and an atlas of vascular plants (Copson 
1984). Melbourne University projects have measured the productivity of 
tussock grasslands (Jenkin 1975) and studied the fungal (Kerry and Weste 
1 984) and algal flora of the island. The Australian Museum completed a 
large scale survey of the littoral habitat, including a diving programme 
(Lowry et al. 1978). Related programmes in palynology, glaciology and ero¬ 
sion have looked at present and past processes that formed the island and 
its biota. The Antarctic Division and the Tasmanian National Parks and 
Wildlife Service are currently censussing penguin populations and their diet. 
Many interesting and important papers produced in biological sciences dur¬ 
ing this period of research on Macquarie Island are contained in a 
bibliography of biological publications (Betts 1981). An example of one area 
of study not receiving much attention, however, is the terrestrial in¬ 
vertebrates and soil fauna. Given continued access to the island, though, 
such deficiencies will be made up in future years. 
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TABLE 1. Biological projects undertaken on Macquarie Island 1972-1982 

Tussock grassland productivity 72-73, 75-77 
Rabbit ecology/control and work on vertebrates/vascular plants 72-82 
Litter decomposition 73, 75-78 
Trace elements in tissue 73 
Cormorant breeding 73 
Cryptogamic flora 75 
Marine algae 75, 80 
Planarian survey 75 
Seal ecology/anatomy 75-77 
Virology 76,82 
Freshwater limnology 76, 78 
Marine littoral survey 77 
Flora conservation 77 
Penguin ecology 78 
Algal taxonomy 78 

Diatoms 78 
Palynology/erosion 79 
Peat/cryophytes 79 
Marine invertebrates 79 
Algal productivity 79 
Algae sampling 80 
Littoral communities 80 
Penguin taxonomy 80 
Peat palynology 81 
Erosion 81 
House mouse ecology 81 
Penguin anatomy/physiology 82 

VASCULAR FLORA AND VEGETATION OF MACQUARIE ISLAND 
R.D. SeppelT, G.R. Copson2 and M.J. Brown2 

’Antarctic Division, Channel Highway, Kingston, Tasmania 
2National Parks and Wildlife Service, Hobart, Tasmania 

The subantarctic flora, both vascular and nonvascular, is characterised by 
few species (Greene and Greene 1963; Greene and Walton 1975) which are 
widely distributed. The number of species which inhabit an island is deter¬ 
mined by its geological history together with its size, diversity of habitats, 
geographical isolation and climate. An early comprehensive review of the 
biogeography of subantarctic floras is given in a series of papers on the 
southern cold temperate zone published in the Proceedings of the Royal 
Society of London Series B in 1960. (Scottsberg 1960; Godley 1960; Wace 
1960; Couper 1960; Du Rietz 1960; Troll 1960). This symposium is an in¬ 
valuable reference source for the reader interested in the phytogeography of 
the subantarctic. 

Forty five species are represented in the vascular flora of Macquarie 
Island. The first collections were made by sealers and sent by J.H. Fraser, 
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Superintendent of the Sydney Botanic Gardens, to W.J. Hooker at Kew in 
1824. J.H. Scott undertook a short survey of the vegetation in 1880 (Scott 
1 882) and noted the affinity of the vegetation with the New Zealand flora. 
In 1884, A. Hamilton visited the island and made collections of nearly the 
entire vascular flora. The first long-term scientific study of the island was 
undertaken during the Australasian Antarctic Expedition of 1911-14 when 
H. Hamilton was stationed on the island as biologist. Cheeseman (1919) 
described at length the 36 vascular plants collected. Ecological notes ac¬ 
companied by illustrations of the island's vegetation and flora were publish¬ 
ed later (Hamilton 1926). 

In the first few years following the establishment of the Australian Na¬ 
tional Antarctic Research Expedition station in 1948, extensive collections 
of the flora were made by N. Laird (in 1948) and B.W. Taylor (in 1950). 
Taylor (1955) published a detailed account of the flora, vegetation and soils. 

Recent additions to the checklist of vascular plants have included a filmy 
fern (Hymenophyllum peltatum) from fellfield outcrops (Hnatiuk 1972), an or¬ 
chid (Corybas macranthus) originally from the boggy raised beach terraces 
(Brown et al. 1 978), and Rumex crispus from a single locality on a boggy 
raised beach terrace on the west coast (Copson and Leaman 1981). Addi¬ 
tional species now recognised in the flora include Anthoxanthum odoratum, 
Poa litorosa, Uncinia meridensis and Galium antarcticum (Seppelt and Copson, 
unpublished data). Altogether there are five introduced vascular plants on 
the island. Jenkin et al. (1981) documented many other introductions which 
have been made at times since European discovery of the island, but which 
do not appear to have become established. 

The vegetation may be classified into a number of formations based large¬ 
ly on the dominant vascular plants. Taylor (1 955) recognised five major for¬ 
mations: wet tussock grassland, herbfield, fen, bog and fellfield. This 
classification needs modification in the light of studies we have made over a 
number of years and we here have in part modified the classification derived 
by Taylor to include some of the results of our studies. 

Tall tussock grassland, dominated by Poa foliosa, occurs on beach ter¬ 
races, steep coastal slopes, in sheltered stream gullies and in isolated 
localities, of which some are quite exposed to the strong prevailing winds, in 
upland situations to about 300m. Ashton (1965) studied the regeneration 
dynamics of the dominant Poa foliosa in tall tussock grasslands. He found 
that there is a pattern of cyclic development of tussocks through pioneer, 
building, mature and degenerate phases, with a gap phase involving small 
herbs, grasses and bryophytes and the large, herbaceous Stilbocarpa polaris. 

The broad-leaved Stilbocarpa polaris is often associated with P. foliosa on 
beach terraces, coastal slopes and along gullies. Both may occur as pure 
stands. Because of the often closed canopy few plants grow as an 
understorey, but Cardamine corymbosa, Epilobium linnaeoides and the 
bryophytes Brachythecium salebrosum, Lophocolea bidentata and Metzgaria 
species are found. In open spaces Agrostis magellanica, Poa annua and 
Acaena species are aggressive opportunists. The introduced meadow grass 
Poa annua is annual in its native Europe, but is perennial on Macquarie Island 
(Ellis et al. 1971). 

Short tussock grassland occurs on the upper coastal slopes and plateau 
uplands and is dominated by Agrostis magellanica, Luzula crinita and Uncinia 
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species with Festuca contracta and Deschampsia chapmanii common locally. 
Often Acaena species invade the short tussock grassland, particularly in 
response to grazing pressure by rabbits, which were introduced to the island 
about 1 880. Short tussock grassland is a favoured habitat for burrow- 
nesting sea birds, mice, rabbits and probably rats. 

Herbfield on Macquarie Island has been generally considered a closed com¬ 
munity with the large rosette-forming Pleurophyllum hookeri the dominant 
species, occurring in areas with a relatively high ground water table and 
moderate wind exposures at altitudes up to about 330m. However, 
Pleurophyllum occurs in a perplexing array of habitats and association. It 
may occur in wet mires, as on the raised beach terraces with a water table 
just below the surface and poor drainage and where it is a codominant with 
bryophytes. On better drained elevated beach terraces, coastal slopes and 
sheltered uplands it occurs abundantly as a significant associate in the short 
tussock grassland. It may also occur as a codominant in areas of Azorella 
selago on well drained sheltered slopes on the high plateau. 

On Macquarie Island herbfield must be taken to include areas dominated 
by Acaena species as well as some Pleurophyllum dominated habitats but 
Pleurophyllum is not necessarily an indicator species as has been presumed 
in the past. The herbfields dominated by Pleurophyllum are usually strongly 
patterned, the distribution of Pleurophyllum plants within them being regular, 
random or clumped (Jenkin and Ashton 1979). The types of pattern are 
determined by the interaction between the morphology and performance of 
the dominant (in competition with other species) and such environmental 
factors as drainage, exposure to wind and altitudinally related temperature 
effects. The pattern is also strongly influenced by the balance between the 
seedling and vegetative reproduction of Pleurophyllum. 

The productivity of Macquarie Island grasslands and herbfields have been 
studied by Jenkin (1972, 1975) and Jenkin and Ashton (1970). These 
authors found that both communities have a large standing crop and high 
annual production, in comparison with lowland grassland and montane herb- 
field in Victoria and with montane grassland in New Guinea. The high annual 
production on Macquarie Island is related to the extended growing season 
(eight to ten months of the year) and to the plants' ability to make efficient 
use of low levels of radiation at low, but uniform, temperatures. 

Juncus scheuchzerioides was considered by Taylor (1955) to be a 
characteristic dominant species of the fen formation. Juncus dominated 
vegetation is confined to the margins of streams running through mires and 
the boggy margins of some tarns. It has a wide habitat range and is often 
encountered on well drained lowland slopes in short tussock grassland and 
in herbfield. 

The bog formation is dominated by bryophytes, particularly Breutelia pen- 
dula and hepatics. Many bryophyte species are found associated in bogs. 
Sphagnum falcatulum dominated areas are small and scattered. Bog areas 
grade rather confusedly into mires, with a slightly lower water table. A 
number of vascular plant species, particularly Acaena magellanica, Festuca 
contracta and Agrostis magellanica, are associated with mires. The orchid Cor- 
ybas typically occurs in mire communities. A fernbrake community occurs 
along the steep slopes of some gullies and on steep well drained sheltered 
lowland slopes. Polystichum vestitum and Blechnum penna-marina are the 
characteristic species. 
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Fellfield or feldmark is found on ail areas subject to high wind velocities at 
all altitudes above about 170m. Nearly half the plateau is typically fellfield. 
The vegetation is commonly found in stripes or terraces interspersed with 
bare gravels. The vegetation cover is generally less than 50%. A few 
localities have a higher vegetation cover dominated by the cushion forming 
mosses Ditrichum strictum and Rhacomitrium crispulum. Azorel/a selago is the 
main vascular plant and forms low dense cushions. 

Wind is a major factor governing the occurence, distribution and orienta¬ 
tion of plants in the fellfield where the vegetation may be easily disturbed 
(Ashton and Gill 1965). Scratching by rabbits and disturbance of the surface 
by man provides an opportunity for wind to erode the slow growing and 
delicately balanced vegetation. 

The maritime communities, confined to the coastal fringe, are a complex 
of different habitats. Cotula plumosa and Colobanthus muscoides are col¬ 
onisers of stabilised sands and gravels. The grass Puccinellia macquariensis is 
found only a coastal rock stacks, often with Colobanthus. Crassula moschata 
is found on rock outcrops and rock stacks along the coastal fringe. Many 
other vascular species are found in maritime communities but Colobanthus, 
Cotula and Puccinellia are perhaps characteristic. 

Gillham (1961) published an account of the effects of sea birds and 
animals on the vegetation of the island. Modification of the vegetation is 
most marked in the vicinity of penguin colonies and elephant seal haul-out 
and wallow sites. Paddling and defaecating by King and Royal Penguins has 
stripped both vegetation and soil from areas these species use for breeding. 
King Penguins breed on the beach terrace but Royal Penguins occupy sites 
on both beach terraces and sites which may be up to 1 km from the sea and 
nearly 200m altitude. Poa hamiltonii is best developed in the vicinity of 
Royal and Rockhopper Penguin breeding colonies. 

Gentoo Penguins move their breeding sites about on the raised beaches 
and lower coastal slopes each year. Trampling and defaecation together with 
stripping of vegetation for nest material all but destroys the vegetation in the 
vicinity of the colonies each year. Regeneration is comparatively rapid with 
Agrostis, Poa annua and Epilobium species being vigorous invaders. 

Elephant seal pups, following weaning, lie about amongst the Poa foliosa 
tussocks and may flatten and destroy the growing tillers. Subadult and adult 
seals cause far more physical damage to tussocks by their weight. Tussock 
stools and the intervening peat are colonised by Callitriche antarctica and Poa 
foliosa together with algae and occasional bryophyte species. Adult seals 
may haul out to wallow areas up to 400m from the sea on the raised beach 
terraces on the northwest coast of the island and lesser distances 
elsewhere. Old wallows are revegetated by algae, Callitriche, Poa annua, 
Ranunculus and a few other species. Stilbocarpa is particularly susceptible to 
physical damage but regenerates from the hard rhizome. 

J.R. Burton, writing in the Australasian on 23 June 1980, described the 
island as "dreadfully dreary to the ordinary observer, but to the naturalist it 
is full of fascinating interest." The island still retains its immense interest to 
the naturalist, both professional and amateur. Largely at the instigation of 
Douglas Mawson the island was declared a sanctuary on 17 May 1933, en¬ 
ding any exploitation of its wildlife. Sealers have left behind a legacy of 
cats, rabbits, mice, rats and wekas, and the tangible relics of rusting 
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digesters, boilers, tripots and decaying oil barrels. Further details of the 
ecological effects of man on the biota of Macquarie Island are given by 
Holdgate and Wace (1961) and Jenkin et al. (1981). 

The single most devastating introduced vertebrate pest on the island has 
been the rabbit. Commencing with Taylor (1955) there have been ongoing 
studies of the effects of rabbits on the island's flora. Costin and Moore 
(1960) postulated that rabbits were largely responsible for the degradation 
of Poa foliosa grassland and implicated them also in the induction of subse¬ 
quent soil erosion. Since then there has been a continuing debate about the 
relative roles of rabbits and geomorphological processes in the initiation of 
soil erosion (Griffin 1980, Selkirk et al. 1983, Scott 1983). 

There is however, little doubt that the rabbit has markedly affected the 
distribution of Pleurophyllum (Jenkin and Ashton 1979) and probably also 
had a significant effect on the distribution of Poa foliosa, Stilbocarpa polaris, 
Lycopodium sp. and the spread of plants such as Acaena spp. and Poa annua. 
The distributions of the vascular plants on the island are mapped in Copson 
(1984). The distributions given there report the situation in 1978, prior to 
the introduction of the myxoma virus to control rabbit populations. These 
data will form a useful baseline for monitoring vegetation change following 
any reduction in rabbit numbers. 

Biological studies are continuing; those of the Tasmanian National Parks 
and Wildlife Service (who administer the island) concern the overall manage¬ 
ment of the island, including monitoring the population status of vertebrates, 
eradicating introducing pests and monitoring the effects of these pests on 
the island's native biota. 
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BRYOFLORA OF MACQUARIE ISLAND 
R.D. Seppelt 

Antarctic Division, Channel Highway, Kingston, Tasmania 

The earliest published record of Macquarie Island bryophytes (mosses and hepatics) 
was that of Scott (1882) reporting the presence of 8 mosses and one hepatic. An 
additional 8 bryophytes were found amongst a small vascular plant collection sent to 
Kew Gardens and reported anonymously in the Kew Bulletin of Miscellaneous Infor¬ 
mation in 1894 (Bull. 95, p. 401). 

Although there were two early and significant collections of vascular plants those 
of Scott (Scott 1882) and A. Hamilton (Hamilton 1894), no further bryophyte col¬ 
lections were made until the Australasian Antarctic Expedition of 1911 - 14. No 
determinations have been published and the collections have not been located. 

In 1930 the British, Australian and New Zealand Antarctic Research Expedition 
(B.A.N.Z.A.R.E. 1929- 31) collected 11 additional moss species. Following the est¬ 
ablishment of a scientific and meteorological station at the northern end of the 
island in 1948, further collections of bryophytes as well as vascular plants were made 
by N. Laird (in 1948), B.W. Taylor (in 1950) and J. Bunt (in 1951). Clifford (1953) 
provided a key to the moss flora as it was then known and illustrations of typical 
leaves of the species. 

The hepatic flora has not been studied in detail. A few species have been listed in 
ecological studies. Gillham (1961) included Metzgeria as a coloniser of revegetating 
elephant seal wallows. Ashton (1965) listed 3 hepatics as associates in vegetational 
succession in Poa foliosa grasslands. Four hepatic species were included as components 
of fell field vegetation by Ashton and Gill (1965). Additional hepatic species were 
added to the checklist by Grolle (1967) and Inoue and Schuster (1971). 

A checklist of mosses and hepatics was given by Seppelt (1977) and an updated 
moss checklist published later (Seppelt 1981). Following additional studies I have 
made the moss flora is now known to include at least 77 species. The hepatic flora 
is currently being revised. There are at least 40 species. Many new records, including 
Plagiochila ratkowskiana which was described recently from Tasmania, are included 
(Inoue and Seppelt in press), and at least one new species, a lobate Symphyogyna, 
have yet to be described. 

Despite the recent studies I have made the number of bryophyte species is well 
below the numbers recorded for the Auckland Islands and Campbell Island to the 
north east. Although these islands are often referred to as subantarctic they cannot 
be classified as such and should be referred to as cold temperate in climate. From the 
Auckland Islands Fineran (1971) listed 63 hepatics and 43 mosses. Later, Vitt (1979) 
included 145 species of moss from these islands. The moss flora of Campbell Island 
consists of 119 species (Vitt 1974). Hodgson (1962) had reported 152 species of 
hepatics from the Auckland Islands and Campbell Island. 

Bryophytes are important components of the vegetation formations on Macquarie 
Island. The halophytic moss Muelleriella crassifolia is unique in that it is often inundated 
by waves where it occurs with lichens such as Verrucaria and Xanthoria species on rocks 
at the water's edge. Together with Muelleriella several other mosses such as Pottia 
heimii and Ulota phyllantha with the hepatics Metzgeria and Lepidozia are abundant in 
coastal communities. Bryum argenteum, B. dichotomum and Pottia heimii are important 
colonisers of stabilised sand. Mires and bogs on the waterlogged raised beach terraces are 
dominated by a variety of hepatic species and some mosses, the most abundant of which 
is Breutelia pendula. Species of the hepatics Clasmatocolea, Lophocolea, Megaceros 
and Riccardia with the mosses Breutelia, Ptychomnion, Drepanocladus and Brachythe- 
cium are important components of the wetter herbfield associations. Sphagnum 
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falcatulum occurs in small scattered patches in some of the acidic bogs and mires. Many 
bryophyte species are present in the short tussock grasslands which cover much of the 
lower uplands and sheltered highlands above the coastal slope associations of the tall 
tussock Poa foliosa and the broad-leaved Stilbocarpa polaris, beneath which few bry- 
ophytes or vascular plants are found. Nearly half of the island's plateau is typically 
fellfield, with cushion plants of Azorella selago and the cusion-forming mosses Ditrichum 
strictum and Rhacomitrium crispulurn predominating. Vegetation cover in the fellfield 
rarely exceeds 50% and may be much less in the more exposed and windswept sites. 
Jamesoniella colorata is the most common hepatic of the fellfield areas with Frullania 
rostrata being widespread on rock outcrops. 

Although the climate of the island is rigorous and uniforrrly cold, wet and windy, 
there is a marked seasonality in the vegetation. Spring and summer growth of the 
vascular plants and bryophytes is most marked. Nearly half of the moss species have 
been found with sporophytes. Only about one third of the hepatic species have been 
collected with sporophytes. Many of the mosses and hepatics have asexual propagules 
and many have been shown to be capable of reproducing from stem fragments, whole 
leaves or even parts of leaves. 

Geologically the island is young and was subjected to at least local glaciation during 
the last ice age. Some of the bryophyte species may have arrived on the island via 
birds but long distance wind dispersal of spores or propagules must account for the 
greater proportion of the species. 
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LICHENS OF MACQUARIE ISLAND 
R.D. Sep pelt 

Antarctic Division, Channel Highway, Kingston, Tasmania 

The earliest reference to lichens on Macquarie Island is that of Scott (1882). In the 
report of his visit to the island in 1880 he noted that the compact and stable surface of 
Azorella selago cushions sometimes supported lichens and even other vascular plants. 
Seven lichens were listed in Scott's report of what was the first scientific collection of 
the flora. 

A few years later, in 1894, A. Hamilton visited the island to make further botanical 
collections. The lichens and mosses he collected were too badly damaged by moisture 
by the time they reached New Zealand to be of any value. 

During the Australasian Antarctic Expedition of 1911 - 14, H. Hamilton remained 
with the Macquarie Island party as biologist. Dodge (1948) published a short list of 5 
lichens from this collection in the reports of the British, Australian and New Zealand 
Antarctic Expedition of 1929 - 31. The bulk of the A.A.E. collection was sent to the 
British Museum and the specimens were subsequently destroyed during the Second 
World War. The B.A.N.Z.A.R.E. collections included 37 lichen species (Dodge 1948). 

Since the Australian National Antarctic Research Expedition established a permanently 
occupied station on the island in 1948 lichen collections have been made by N. Laird 
(in 1948), N. Haysom (in 1949) and D. Brown (in 1956). These collections, together 
with the early A.N.A.R.E. collections from Antarctica, were all forwarded to C.W. 
Dodge for determination. Twenty four new species and five new records were added 
to the checklist (Dodge and Rudolph 1955; Dodge 1968, 1970). 

Collections of lichens on Macquarie Island since 1963 have been summarised by 
Filson (1981). During several visits since 1980 I have collected further lichen specimens 
and a number of additional species records are included. These collections are being 
systematically studied at the present time in conjunction with collections from Heard Island. 

Saxicolous (rock inhabiting) lichens are abundant along the coastal fringe of the 
island. Verrucaria species and Mastddia tessellata are common together with Micro- 
thelia, Xanthoria, Lecanora and Lecidea species.Species of Pannelia, Menegazzia, 
Pseud ocyphellaria, Ramaliua and Graphis occur commonly on rock stacks on elevated 
beach terraces about the island. On the coastal cliffs Usnea, Stereocaulon, Parmelia, 
Menegazzia, Microthelia and other crustose genera are common. These genera, together 
with Placopsis and Lecidea and others, are widespread on plateau outcrops. 

Lichens, together with bryophytes, comprise a significant component of the 
vegetation of the raised beach terrace herbfields and short-tussock grasslands of the 
plateau uplands. Gadonia, Gadia, Pel tig era, Pseud ocyphellaria, Hypogymnia and 
Sphaerophorus species are abundant in these habitats. 

In the plateau short-tussock grassland/fellfield ecotonal areas and on fellfield 
terrace slopes Hypogynnnia, Usnea, Sphaerophorus and Pseud ocyphellaria species are 
common amongst the bryophytes and low vascular plants. Lecidea species and other 
crustose genera are found on gravel stones and on rocky outcrops. Pertusaria commonly 
grows over moribund moss and Azorella. Baeomyces also occurs on Azorella cushions. 
Species of Stereocaulon, Lecanora, Lecidea and Placopsis are abundant on rocky 
outcrops throughout the plateau. 

The taxonomy of the lichen flora is confused. Many of the species were described 
by Dodge and considerable synonymy is now apparent. Despite these difficulties, approx¬ 
imately 100 species are represented in the flora. The revision of the lichen flora of New 
Zealand and associated islands by David Galloway, soon to be published, will greatly 
assist the study of the Macquarie Island lichens in addition to those of Tasmania. The 
number of lichen species in the Macquarie Island flora is comparable to that of the 
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Auckland Islands, where Fineran (1971) reported 116 lichens. This number is, however, 
an underestimate. Many of the species originally described from Macquarie Island are 
also known from the Auckland Islands. 
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THE FUNGAL FLORA OF MACQUARIE ISLAND 
Elizabeth Kerry 

3 Shoobridge St., Glebe, Tas. 
Introduction 

Macquarie Island is characterised by constantly low temperatures (averag¬ 
ing 4.7°C), high precipitation (926mm annually) and high humidity (averag¬ 
ing 90%). Only 45 species of vascular plants have been recorded, and 
species diversity in lower plants is similarly restricted. This results in a 
limited range of plants available as host or substrate for fungi. Plants are the 
major food source of many fungi, their living tissues acting as host to many 
parasites and dead tissues providing substrate for a range of saprophytes. 

This paper reviews current knowledge of the fungal flora of Macquarie 
Island, lists the species recorded to date, and relates their occurrence to the 
composition of fungal flora in other parts of the world. Processes likely to 
have been involved in the development of the fungal flora are explored, with 
particular reference to the microfungi which grow on leaves and litter. 
Fungi Recorded 

All major fungal taxa are represented in the Macquarie Island flora, that is, 
the Basidiomycetes, Ascomycetes, Imperfect Fungi and Lower Fungi. 

A total of 27 genera and 19 species of Basidiomycetes have been record¬ 
ed (Table 1), mostly by Bunt (1955, 1965) and Kerry et al. (1984), with 
single species by Scott (1883) and Kerry (1982). Taxa recorded before 
1 980 are reviewed in a survey of the higher fungi of Antarctica, the suban¬ 
tarctic zone and Falkland Islands (Pegler et al. 1980). Many Basidiomycetes 
grow in organic matter in the soil and produce fruiting bodies at or above 
ground level, which in most cases are visible to the naked eye. Most 
Basidiomycetes listed from Macquarie Island are in this category, although 
two genera of plant parasites, Puccinia and Uredo, are included. 

Among the Basidiomycetes recorded are species reported only from Mac¬ 
quarie island (Fendemics), others thought to occur only in Antarctic and 
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subantarctic regions (circum-Antarctic species), or to be restricted to north 
and south polar regions (species of bi-polar disjunction), and species which 
are common worldwide (cosmopolitan species). 

Ascomycetes, Imperfect Fungi and Lower Fungi occur mostly as small or 
microscopic leaf spots or lesions, or in microscopic colonies in the soil. They 
are often called the "microfungi'. A total of 57 genera and 48 species have 
been identified (Table 1), mostly by Bunt (1955, 1965), Kerry (1982) and 
Kerry and Weste (1984). Single species have also been reported (Scott 
1 983, Dennis 1958 and Pegler et al. 1 980). 

The species list is likely to be incomplete with respect to both 
Basidiomycetes and the microfungi. The Basidiomycete records come from 
collections made over much of the island and from a range of habitats, but 
no comprehensive collection has been made. Of the two main studies of 
microfungi, one was a detailed investigation of the fungi which colonize 
leaves and litter (Kerry 1982, Kerry and Weste 1984), and the other involv¬ 
ed studies of ten common soil types (Bunt 1 955, 1 965). 

Fungi on Leaves and Litter 
The studies on leaves and litter were concentrated on the three most com¬ 

mon plant species, Poa foliosa, Stilbocarpa polaris and Pleurophyllum hookeri, 
and were concerned with the numbers and types of fungi which occur on 
leaves as they grow, age and die, and as litter decomposes. 

Fungal colonization of leaves has been investigated for many plant species 
from temperate and tropical regions, but until recently there has been no in¬ 
formation from polar regions. The studies on Macquarie Island have extend¬ 
ed knowledge of the subject to include these regions. They have also given 
an insight into some of the factors involved in the development of the fungal 
flora on Macquarie Island. 

The fungal flora of leaves change as leaves develop and later decompose. 
In most cases the greatest changes occur after leaf death or 'senescence', 
when saprophytes with different nutritional requirements occur in sequence 
and systematically decompose different components of the leaves. The 
leaves gradually fragment and fall to the ground as litter. Later the remains 
occur as organic matter in the soil. The same nutritional types of fungi occur 
in the same order on the leaves of many plant species throughout the world, 
including the leaves of the Macquarie Island plants studied. There is also in 
most cases a characteristic order of appearance of the different fungal taxa 
because preference for certain substrates is often a characteristic of par¬ 
ticular fungal taxa. A typical sequence, in its simplest form, begins with the 
establishment of cellulytic fungi, often Ascomycetes and Imperfect Fungi, as 
the leaf tissues die. Cellulose is a major component of plant cell walls and its 
breakdown results in the release of sugar-rich cell contents. This in turn 
results in the establishment and dominance of sugar decomposing fungi in¬ 
cluding many Lower Fungi and species of Penicillium. Once the sugar has 
been utilized a number of resistant compounds including lignin remain, and 
these are decomposed by a further group of specialized fungi including many 
Basidiomycetes. 

Despite similarities as to general patterns of leaf colonization, the fungal 
flora of the Macquarie Island leaves differ from those of leaves from other 
parts of the world. In particular the types of fungal species which are the 
major colonizers of senescent and dead leaves are different. These species 
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are marked in Table 1. Most are uncommon, or in some cases previously 
unknown species, many of which are thought to be host-specific, or at least 
restricted to colonizing only a few plant species. In addition, many of these 
fungi, which are primarily saprophytes, are able to become established on 
the living tissues, that is, as parasites. In contrast, senescent and dead 
leaves of most plant species growing elsewhere in the world are colonized 
mainly by cosmopolitan fungi of wide host range, which only become 
established at or after the death of the leaf tissues. 

Effects of Temperature 
Like the Basidiomycetes, the fungi colonizing leaves on Macquarie Island 

include species which may be endemic, and others which are more 
widespread but appear to favour cold climates. These characteristics sug¬ 
gest that temperature may be an important factor controlling species com¬ 
position. This possibility was investigated for leaf colonizing fungi by grow¬ 
ing as many as possible of the most common species in incubators at 4, 1 0, 
1 5, 20 and 25°C, and measuring growth rates of the colonies (Kerry 1 982)! 

The experiments showed that many of the leaf-colonizing fungi on Mac¬ 
quarie Island can grow faster at 4°C than other fungi. In addition, their 
highest growth rates are at 1 5 or 20°C and they show little or no growth at 
or above 25°C. These results suggest that the development of 
the Macquarie Island leaf microflora involved selection for species 
which can grow better than others at low temperatures, or adaptation of ex¬ 
isting species to grow better at low temperatures. Selection for 'cold- 
tolerance' as it is called has been demonstrated for soil fungi on Signy Island 
in the Maritime Antarctic (60°43'S. 45°38'W.). The air spora over the 
island contain spores of a wide range of fungal species which are common 
in soils in temperate regions, but few of these colonize Signy Island soils 
(Latter and Heal 1971). 

Although the Macquarie Island fungi can grow better at low temperatures 
than most fungi, at 4°C they still only grow at between 10 and 20% of their 
maximum rates. Therefore the low temperatures still inhibit fungal growth, 
and presumably also decomposition. 

Other Effects on the Leaf Microflora 
High humidity favours the growth of fungi, and in particular those growing 

on exposed surfaces. The constantly high humidity on Macquarie Island is 
probably an important factor involved in the establishment of saprophytes on 
living leaves. 

The types of plants available as hosts and providing substrate must also 
have played an important part in determining species composition in the leaf 
microflora, in view of the host-restricted nature of many of the fungi. 
Conclusion 

There are still many gaps in the knowledge of the Macquarie Island fungal 
flora. Detailed studies over the entire island and representing all habitats are 
required to provide a more complete species list and to indicate associations 
between species present and habitat types. There is still much to be learnt of 
the occurrence of fungi in the entire Antarctic-subantarctic region, and until 
further information is available no definite conclusions can be reached about 
the degree of host-specificity or of geographical limitations of fungi in the 
region. 



Tasmanian Naturalist 19 July 1984 

TABLE 1. Fungi recorded from Macquarie Island. The major colonizers of Poa 
foliosa, Stilbocarpa polaris and Pleurophyllum hookeri leaves are marked Pf, 
Sp and Ph respectively, with these initials underlined for major colonizers of 
senescent and dead leaves. Species recorded only from Macquarie Island 
(?endemics) are marked ( +), also those thought to be new species (*). 

Basidiomycetes 

?Camarophyllus sp. 
Cantharellus sp. 
Clavaria sp. 
Clavinolopsis sp. 
Clitocybe sp. 
Coprinus disseminatus (Pers. ex 

Fr.) S.F. Gray 
Cystoderma amianthinum 

([Scop.] Fr.) Fayod 
C. carcharis (Pers. ex Seer.) 

Fayod 
Eccilia sp. 
Galera sp. 
Galerina longinqua Smith and 

Singer 
4* G. macquariensis Smith and 

Singer 
G. vittiformis (Fr.) Singer 
G. vittiformis var. pachyspora 
Galerina sp(p). 
Gerronema schusteri Singer 
Hygrocybe conica (Scop, ex Fr.) 

Kummer, Fuhr 
H. nigrescens (Quel.) Kuhn. 
Hygrocybe aff. ceracea (Wulf. ex 

Fr.) Kummer 
Hygrocybe spp. 

Hygrophorus conicus Scop, ex 
Fr. 

Lepista fibrosissima Singer 
Mycena metata (Fr. ex Fr.) 

Kummer 
Mycena sp. 
Naucoria sp. 
Nolanea sp(p). 
Omphalina sp. 
Panaeolus moellerianus Singer 
P. papilionaceus (Bull, ex Fr.) 

Quel. 
Panaeolus sp. 
Phaeogalera stagnina (Fr.) Pegler 

and Young 
Pholiota myosotis (Fr. ex Fr.) 

Singer 
Pholiota sp. 

+ Psathyrella maquariensis Singer 
Psathyrella sp. 

+ Psilocybe longinqua Singer 
Puccinia sp. 
Rhodophyllus sericeus (Bull, ex 

Merat) Quel. s.sp. antarcticus 
(Singer) Singer 

ITricholoma sp. 
Tubaria sp. 
Uredo sp. 

Ascomycetes 

Ceratosphaeria sp. 
Chaetomium sp. 

+ Dasyscyphus cf. 
enzenspergerianus (P. Henn.) 
Dennis [Pf] 

Didymella proximella (Karst.) 
Sacc. 

Dothidea spilomea 
IFabraea sp. [Sp] 
Hendersonia microstricta 
?Hymenoscyphus sp. [Sp] 
Hypodermella sp. 

Leptosphaeria eustoma (Fuckel) 
Sacc. [Pf] 

L. doliolum (Pers. ex Fr.) Ces. 
and de Not. 

Leptosphaeria sp. 
Mycosphaerella tassiana (de 

Not) Joh. [Pf] 
4- * Mycosphaerella sp. 1 [Sp] 

Mycosphaerella spp. [Pf] 
Lachnea sp. 
Niesslia exosporioides (Desm.) 

Wint. 
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Ascomycetes (cont.) 

Pleospora graminearum Wehm. 
P. heleocharidis Karst. 
P. lutea Wehm. 
P. vagans Neissl. 
Pleospora sp. 
Sarcoscypha sp. 

+ Schizothyrioma stilbocarpae 
Spooner 

Sphaeria depressa 
S. herbarum (Pleospora her - 

barum) 
S. phaeosticta 

Imperfect Fungi (Coelomycetes) 

Ascochyta stilbocarpae Syd. 
[Pf, Sp, Ph] 

Camarosporium metableticum 
Trial. [Pf] 

Camarosporium sp. 
Colletotrichum gloeosporioides 

Penz. 
Diploidia sp. 
Phoma exigua Desm. [Ph] 
Phoma ?herbarum Westend 

+ * Phoma sp. 1 [Pf, Ph] 
+ * Phoma sp. 2 [Pf] 
+ * Phoma sp. 3 [Ph] 

Phyllosticta sp. 
?Rhodesiopsis gelatinosa [Ph] 
Sept or ia sp. 
Stagonospora ischmaemi Sacc. 

[Pf] 
Tunicago sp. 

Imperfect Fungi (Hyphomycetes) 

Acremonium kiliense Grutz. 
A. strictum W. Gams [Sp] 
A. terricola (Miller et al.) W. 

Gams 
A. tzonatum (Sawada) W. 

Gams [Sp] 
Acremonium spp. [Sp] 
Alternaria alternata (Ft.) Keissler 
Aspergillus sydowi (Bainer and 

Sartory) Thom and Church 
Aureobasidium pullulans (de 

Bary) Arnaud [Pf] 
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Botrytis cinerea (Pers. ex Fr.) 
Rabenh.[Ph] 

Cephalosporium sp. 
Chalara sp. 
Chrysosporium pannorum (Link) 

Hughes 
Cladosporium cladosporoides 

(Fresen.) de Vries 
C. herbarum (Pers.) Link 
Cladosporium spp. 
Curvularia trifolii (Kauffm.) 

Boedjn 
Cylindrophora sp. 
IDiploospora sp. 
Epicoccum purpuarascens 

Ehrenb. ex Schlecht. 
Fusidium sp. 
Gliocladium sp. 
Graphium sp. 
Hyalopus sp. 
Monosporium sp. 
Paecilomyces sp. 
Penicillium brevi-compactum 

Dierckx [Pf, Ph] 
P. corylophilum Dierckx 
P. cyclopium Westling [Pf, Ph] 
P. decumbens Thom. 
P. frequentans Westling 
P. granulatum Bain. 
P. restrictum Gilman and Abbot 
Penicillium spp. 
Polyscytalum sp. 
Spicaria sp. 
Sporotrichum sp. 
Stemphyllium botryosum Wallr. 
Trichoderma harzianum Rifae 
Trichoderma sp. 
Verticillium lecanii (Zimm.) 

Viegas 
Volucrispora graminea Ingold 

McDougall and Dann 

Lower Fungi (Zygomycetes) 

Mortierella gamsii Mil'ko [Sp] 
Mortierella spp. 
Mucor hiemalis Wehmer f 

hiemalis 
Mucor mucedo (L.) Fresenius 
Mucor sp. 
Rhizopus nigricans Ehrenb. 

Tasmanian Naturalist 
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HOLOCENE VEGETATION HISTORY OF MACQUARIE ISLAND 
P.M. Selkirkl, D.R. Selkirk2 and D.M. Bergstrom1 

’School of Biological Sciences, 
Macquarie University, North Ryde, N.S.W. 2113 

2School of Biological Sciences, 
University of Sydney, Sydney, N.S.W. 2006 

The present climate of Macquarie Island is cool, windy and constantly wet 
(mean temperature 4.5°C, mean windspeed 8.3m sec"1, mean annual rain¬ 
fall 926mm). 

The island's flora consists of about 40 vascular plant species and about 
110 bryophyte species, growing in tussock grasslands, mires and fellfield 
(Taylor 1955, Seppelt 1984, Seppelt and Brown 1984). Fossil evidence of 
past vegetation in the form of pollen grains, spores, diatom frustules, seeds, 
leaf and stem-fragments is preserved in peat and lake deposits. 

Although snow may fall at any time of year, Macquarie Island now has no 
permanent ice or snow. During the last glacial period, ice and snow cover on 
all the subantarctic islands was more extensive than at present. The extent 
of former glaciation on Macquarie Island is uncertain but it seems clear that 
only limited glaciation occurred. Colhoun and Goede (1974) estimated that 
approximately 40% of the island had been glaciated; Loffler and Sullivan 
(1 980) considered a somewhat larger area was involved. By either estimate, 
there would have been sufficient area on the island free of permanent ice 
and snow to allow persistence of some vegetation. 
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Radiocarbon dating and pollen analysis of peat samples from several sites 
shows that vegetation was established, and plant remains had begun ac¬ 
cumulating at these sites by 8,000 to 10,000 years ago (Table 1). Many 
species in the island's present flora have been present throughout the 
Holocene (Table 2). A small number of pollen grains from exotic species, 
representing long-distance transport from other land masses, are preserved 
in peat and lake deposits (Salas 1983, Selkirk, Selkirk and Griffin 1983). 
There is no evidence for a flora substantially different from that on the island 
today during the Holocene period, the last 10,000 years. As on Marion 
Island (Hall 1980) and lies Kerguelen (Young and Schofield 1973), it is likely 
that at least some vegetation persisted in ice-free refugia throughout the last 
glacial period, then spread to other parts of the island as the climate 
ameliorated about 10,000 B.P. 

Permission to visit Macquarie Island, granted by Macquarie Island Advisory 
Committee, and logistic support from Antarctic Division for visits in 
1979-80, 1981 (PMS) and 1983 (DMB) are gratefully acknowledged. An 
ARGS grant to PMS and DRS financed radiocarbon dating. 
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TABLE 1. Radiocarbon dates from Macquarie Island, showing start of vegeta¬ 
tion accumulation at various sites. 

Site 

Ridge near 
Green Gorge 

Nuggets Point 

Scoble Lake* * 

Depth (cm 
below surface) 

Lab. No. Conventional 
radiocarbon 
age (yrs. B.P. 
± std. dev.) 

Calibrated* 
radiocarbon 
age (yrs. B.P. 
± 95% con¬ 
fidence interval] 

Deposit 

i 

130 SUA 2164 7200 ±130 8000 ± 525 peat 
exposure 

440 SUA 1894 9400 ±220 10200 ±400 lake 
sediment 

more than 
200 

WK 349 8700 ±200 lake 
sediment 

* Calibrated following method of Klein et al. (1 982) for ages less than 
8000 radiocarbon years. Dates of 8000-10000 radiocarbon years 
calibrated by adding 800 yrs. to the conventional date and doubling the 
standard deviation (M. Barbetti 1980 and pers. comm.) 

* * from Salas, 1 983. 

TABLE 2. Plant remains present in Holocene deposits on Macquarie Island. 

Site Depth (cm 
below surface) 

Lab. No. Conventional 
radiocarbon 
age (yrs. B.P. 
± std. dev.) 

Calibrated* 
radiocarbon 
age (yrs. B.P. 
± 95% con¬ 
fidence interval] 

Fossils** 
present 
include: 

1 
Wireless Hill 206-210 SUA1459 1600 ± 130 1 600±350 Po,St,Ca,PI. 
Wireless Hill 313-315 SUA1682 3490 ±210 3820 ±450 Po,St, 

Ca,Co,PI. 
Wireless Hill 384-394 SUA1527 4880 ±90 5580 ±260 Po,St, 

Ca,Co,PI,Ac. 
Ridge near 88 SUA1462 5140 ± 140 5960 ±350 Po.St. 

Green Gorge 
Ridge near 

Finch Creek 
190 SUA1845X 5930 ± 240 6790±410 Po,St, 

PI,Az. 
Ridge near 130 SUA2164 7200 ±130 8000 ±525 Po,PI,Ac. 

Green Gorge 
Nuggets Point 147 SUA1467 8560±200 9360 ±400 My,Fr,Da, 

Po,St,PI,Ac, 
Az. 

Nuggets Point 440 SUA1894 9400 ±220 10200 ±400 Po,PI. 

* Calibrated as for Table 1. 
* * Pollen grains: Po = Poaceae, Ca = Callitriche, Co = Cotula, PI = 

Pleurophyllum, St = Stilbocarpa, Ac = Acaena, Az = Azorella. 
Leaves and stems: My = Myriophyllurn, Fr = Fissidens rigidulus, Da = 
Drepanocladus aduncus. 
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FELLFIELD ON MACQUARIE ISLAND 

PM. Selkirk1 and R.D. Seppelt2 
’School of Biological Sciences, 

Macquarie University, North Ryde, N.S.W. 2113 
Antarctic Division, Channel Highway, Kingston, Tas. 7150 

Fellfield, or feldmark (Fjaeldmark), is a high altitude or high latitude vegeta¬ 
tion dominated by bryophytes and cushion-forming vascular plants. General¬ 
ly, vegetation cover is less than 50% and large expanses of bare ground are 
common. 

Nearly half of the plateau of Macquarie Island is typically fellfield (Ashton 
and Gill 1965; Jenkin 1975). Leeward and, to a lesser extent, windward 
slopes of plateau hills and rises are often terraced (Taylor 1955a; Loffler 
1983; Loffler et al. 1983). 

Plateau climate is likely to be more severe than at the meteorological 
observatory at the A.N.A.R.E. Station where, at 6m altitude, mean monthly 
minimum temperature is 2.8°C; mean monthly maximum 6.2°C; mean an¬ 
nual precipitation 926mm; and mean wind velocity 8.6m sec’1. Taylor 
(1955a, b) estimated that plateau temperatures are likely to be 2-4°C lower 
and wind speeds at least 25% greater than at sea level. Precipitation is also 
likely to be higher on the plateau as the upper levels of the island are often 
shrouded in cloud. 

Although fellfield on the island is considerably variable, both in species 
dominance and vegetation cover, Ashton and Gill (1 965) regarded it as a 
single vegetation unit manifested in a variety of forms. We agree with this 
interpretation and illustrate the variability with selections from our data col¬ 
lected at 21 fellfield sites about the island. 

Over all sites we have recorded a total of 63 species: 18 vascular plants, 
29 bryophytes, and 16 lichens. 

At some sites (A and B, Table 1) there is extensive bare, stoney ground. 
At other sites vegetation cover is more extensive with the vegetation 
sometimes forming stripes (Site C) or dominating terrace slopes with the ter¬ 
race flats being largely bare gravelly ground (Site D). At some sites the 
vegetation cover may be almost continuous (Site E). 

The bare gravels of many of the exposed slopes show extensive develop¬ 
ment of sorted stone stripes (Bunt 1 954; Loffler el al. 1 983; Peterson et al. 
1983). 

Polsters of Ditrichum strictum and tufts or turves of Rhacomitriurn 
crispulum are the dominant species and life forms of mosses. Both may con¬ 
tribute significantly to biomass and productivity in the fellfield (Seppelt and 
Ashton 1 978). Other mosses - Andreaea spp., Rhacocarpus purpurascens, 
Rhacomitriurn lanuginosum, hepatics - Jamesoniella colorata, lichens - Per- 
tusaria, Stereocaulon, and small vascular plants - Agrostis magellanica, Ranun¬ 
culus biternatus, Azorella selago, are generally only minor components of the 
total vegetation cover. The cushion-forming vascular plant Azorella selago 
may occur as discrete cushions (Site A), as continuous stripes (Site D), or 
form extensive patches (Site E). Percentage cover varies considerably (Table 
1). Bryophytes and vascular plants are often found growing amongst the 
dense Azorella stems or at the edges of the cushions or swards. 
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Periglacial processes ensure gradual movement of the substrate on 
leeward and windward slopes. This movement, together with wind effects 
(probably the dominant factor) ensures continual but gradual change in 
vegetation patterns in the fellfield (Ashton and Gill 1965). 

There are many ecotonal associations between fellfield and short-tussock 
grassland (characterised by Agrostis magellanica. Festuca contracta, Luzula 
crinita. Uncinia spp., with many other vascular plants, bryophytes and 
lichens) or wet herbfield (with the rosette-forming Pleurophyllum hookeri and 
bryophyts predominating). All of the vascular plant species, bryophytes, and 
most of the lichen species of the short-tussock grassland formation and the 
plateau wet herbfield formation are found as minor components of the 
fellfield. 

The form which fellfield assumes at a particular site is determined by 
many contributing factors. Cryoturbation of the surface layers of the soil, 
and wind, are important. The predominant wind direction is west to north 
west, but surface topography has a direct influence on local wind direction 
and velocity. Aspect, altitude and land-form at a site, wind exposure, soil 
depth, moisture availability and frost frequency, all contribute to fellfield 
composition and character in a way which is as yet not understood. 

TABLE 1. Percentage occurrence at 2000 points of first contact along 20m 
line transect. 

Site A B C D E 

Location of site near Boot 
Hill 225m 

a.s.l. 

North of 
Prion Lake 
175m a.s.l. 

Windy Ridge S.E. of Mt. 
325m a.s.l. Gwynne 

300m a.s.l. 

East side of 
Mt. Law 

300m a.s.l. 

Vascular plants 7 1. 9 33 65 
Bryophytes 16 23 69 16 24 
Lichens 0 2 7 5 1 
Total vegetation 
Selected species: 

23 26 85 54 90 

Azorella selago 5 1 8 30 50 
Ditrichum strictum 15 17 14 1 0 
Rhacomitrium crispulum 0 1 18 11 13 
Andreaea acuminata 0 0 23 0 0 

Total no. of species 8 14 20 25 23 

Number of transects 3 2 2 2 1 
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LIMNOLOGICAL STUDIES ON MACQUARIE ISLAND 
R. Croome 

Department of Botany, University of Tasmania 

The freshwaters of Macquarie Island, and the organisms which inhabit them, have yet 
to receive the attention they deserve. However, a few detailed investigations have been 
made, particularly of the lakes: Tyler (1972) and Buckney and Tyler (1974) carried out 
surveys of the water chemistry of most of the lakes, and Evans (1970) investigated in 
detail the ecology of the copepod Pseudoboeckella brevicaudata Brady 1875 on the 
island, and presented a list of the flora and fauna of two lakes and three ponds. Other 
researchers have measured light penetration in the lakes, and collected samples of 
freshwater algae for identification. This article summarises the most pertinent aspects of 
these surveys, and draws heavily in particular on the papers of Tyler (1972), Buckney 
and Tyler (1974), and Evans (1970). 

The lakes are all located on the plateau area of the island, and total 203 ha in area. 
The largest are Major, Waterfall, Flynn, Prion and Island Lakes, but there are many 
more smaller lakes and tarns. They are very clear, as their waters contain very little 
humic colouration. Green Gorge Tarn, which receives water from an extensive, low- 
lying area, is the only water to show appreciable colour. On a world scale the lake 
waters are soft, with Total Dissolved Solids (TDS) values not exceeding 180 mg/I 
and Ca2+ not greater than 0.85 meq/l. The waters are of relatively uniform composition, 
the highest TDS being little more than twice that of the lowest, and seasonal variation 
seems to be slight. The year-round high humidity and low temperatures prevent concen¬ 
tration by evaporation even in summer. Most waters are near neutral but Square Lake 
is slightly alkaline (up to 7.8 pH units) because of its higher HCO3" content (see below). 
Levels of silica, required for cell wall development in diatoms, are low: rainfall could 
well supply all the silica found in the plateau lakes. 

Atmospheric precipitation is the major supplier of ions to the waters of Macquarie 
Island. As the proportions of sodium and chloride in the lakes are almost the same as 
those of seawater, and the cationic dominance order is usually Na > Mg > Ca > K (as in 
seawater), and salinities decrease across the island from west to east, it is clear that sea 
spray borne on prevailing westerlies is the major supplier of ions. However, there are two 
significant exceptions: Square Lake and Waterfall Lake have considerably higher calcium 
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concentrations than most other lakes, sufficient to change the cationic dominance order 
from that of seawater to Na > Ca > Mg > K. Skua Lake also has this dominance order 
though calcium does not greatly exceed magnesium in this case. The reason for this 
enrichment in calcium is not clear, but geochemical addition of Ca2 + and HC03~” is 
suggested, either from local outcrops of weatherable rocks or groundwater circulation. 
Square Lake is also different in other respects: It has a higher phosphate content than 
the other plateau lakes, the macrophyteMyriophyllum elatinoides is present, and it has 
relatively high chlorophyll levels. It seems certain that the differences result from geo¬ 
chemical processes but present knowledge of geology and soil chemistry does not allow 
complete explanation. Some geological influence is indicated in other lakes by the 
anionic dominance order: the order Cl> HC03 > S04 is observed instead of the 
seawater order of Cl >S04 > HC03 in Square, Waterfall, Scoble, Flynn and several 
other lakes and tarns. 

Evans (1970) looked at the flora and fauna of five water bodies: Square Lake, 
Prion Lake and a small pool on the plateau, and two small ponds on the coastal terrace. 
His faunal records were few: he recorded 2 copepods, Pseudoboeckella brevicaudata 
and Thalastrid sp. ?, 5 cladocerans, Daphnia Carina ta, Alona diaphana, Alona quadrang- 
ularis, Macrothrix hirsuticornis and Chydorus poppeibarroisi, 1 ostracod, 1 acarine, 
several turbellarians, and noted that tardigrades, nematodes, rotifers and dipteran larvae 
were also present in his collections. On the floral side, he identified 3 vascular plants, 
Myriophyllum elatinoides, Callitriche antarctica and Ranunculus biternatus, some 90 
diatoms, and 5 other species of algae. Of the diatoms, only about 20 were reported as 
being of more than occasional occurrence, and only 5 as being abundant in any of 
the sampling locations: Acnanthes biasolettiana, Cocconeis placentula, Fragilaria 
virescens, Melosira decipiens and Surirella angustata. He found only 5 other species 
of algae, the Chiorophyceae Rhizoclonium, Spirogyra and Staurastrum, and the 
Cyanophyceae Nostoc and Nodularia (?). Rhizoclonium is particularly significant 
in that it forms almost continuous surface mats on Square Lake. 

More recent collections of freshwater algae have shown that many more members 
of the Chlorophyceae are present (Blackburn, pers. comm.). Desmids in particular are 
prevalent: 5 species of Cl os terium have been observed, 3 of Cosmarium, and specimens 
of Staurodesmus, Sphaerozosma, Tetmemorus, Netium, Pleurotaenium, Cylindrocystis 
and Euastrum have also been seen. The organisms Zygnema, Ocdogonium, Tribonema, 
Stigeoclonium and Pediastrum have also been observed. 

With a few important exceptions, the results to date show the water bodies of the 
island to be clear and oligotrophic, with few species. It is to be hoped that more detailed 
studies will be conducted on them, as the damp maritime climate affords an excellent 
opportunity to study the role of cyclic salts in the nutrient regime of the lakes, and an 
absence of fish allows the study of primary production and energy flows in communities 
with few tertiary consumers. The waters of Macquarie Island also have a role to play 
in investigations of circum-antarctic affinities of flora and fauna, and the routes by 
which post-glacial transoceanic colonisation occurred. 
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THE SHORE ECOLOGY OF MACQUARIE ISLAND 
Rodney D. Simpson 

Department of Zoology, University of New England, Armidale 

Collections from the shores of Macquarie Island were first made at the end of the 
19th century and extensive collecting was undertaken during the Australasian Antarctic 
Expedition of 1911 - 1913. Since the establishment of a base on Macquarie Island by 
ANARE, a number of further collections of marine littoral flora and fauna have been 
made (Kenny and Haysom, 1962; Bennett, 1971; Simpson, 1976a) including subtidal 
collections using SCUBA equipment (Simpson, 1976a; Lowry et a l. 1978). From these 
studies, the zonation of dominant plants and/or animals down Macquarie Island rocky 
shores has been described. Further studies on the reproductive and physiological 
strategies of some littoral invertebrates in relation to their distribution and abundance 
on the shore have been undertaken (Simpson 1976b, 1977, 1982a). 

Shore zonation provides a framework of ecologically similar areas within and across 
which the distribution of littoral flora and fauna can be compared. In turn, the zonation 
pattern of a region can be compared to other patterns around the world — that is, how 
does the local scheme fit in with any concept of a universal scheme of ecologically 
equivalent areas on all shores? 

Figure 1 shows the zonation pattern of Macquarie Island rocky shores in relation 
to a universal shore zonation scheme — that of Lewis (1964). In the littoral zone (that 
region receiving alternating exposure to air and wetting by submersion, splash or spray), 
the uppermost region is characterized by lichens and is known as the littoral fringe. 
The lowermost part of the littoral zone is the eulittoral zone and on Macquarie Island, 
four distinct sub-zones were recognizable within the eulittoral zone. These were, in 
descending order down the shore, a zone dominated by the alga, Porphyra umbilicus 
(Porhyra Zone), a zone dominated by a siphonariid limpet, Kerguelenella lateralis 
(Bare Zone — because of the scarcity of algal cover here), a zone dominated by a red 
algaRhodymenia sp. (Upper Red Zone) and a zone occupied by the holdfasts of the 
giant bull kelp (DurviIlea antarctica). Below the Durvillea holdfasts, encrusting pink 
coralline algae (Lower Red Zone) marked the commencement of the sub-littoral zone — 
a region occupied primarily by fully marine organisms. On some parts of the shore 
there may be localized differences to the general pattern. For instance, a zone dominated 
by the algae Ulva sp. and Chaetangium fastigiatum often encroached upon, or in some 
instances replaced, the Bare Zone. One notable feature on Macquarie shores was that, 
despite the prevailing westerly weather conditions, the same zones existed on both the 
eastern and western sides of the island — differing only in degree or in relation to local 
topography. 

The zonation pattern describes the shore but what factors bring about the actual 
distribution abundance of the various algae and animals?Some relationships can be 
discerned by casual observation, such as that between the location of the Durvillea 
holdfasts and the surge of the sea. Extremely turbulent, stormy seas obscure any 
such observations but in the more prevailing conditions, waves would sweep around 
rocks carving out fleeting water-line patterns which would be indelibly marked by the 
Durvillea holdfasts. 

Simpson (1976b) recorded some feature?, both physical and biotic, which influence 
the distribution and abundance of some molluscs on the rocky shores. A small chiton, 
Hemiarthrum setulosum, takes refuge on the rocks among the Durvillea holdfasts 
under the canopy of the proximal stipes and fronds. In experiments when Durvillea 
was removed from areas of the shore, the numbers of H. setidosum drastically decreased 
and the limpet, Nacella (P.) macquariensis "moved in". Also, other truly marine inverte¬ 
brates, such as tube-worms, starfish and small holothuroids, either died in or disappeared 
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EXPOSED SHELTERED 

Zonation of Macquarie Island rocky shores, in relation to a universal zonation 
scheme. EHWS: extreme high-water spring tidal mark; ELWS: extreme low-water 
spring tidal mark. 

from areas of Dumllea removal.//, setulosum broods its young to a fully formed 
juvenile stage before the young leave the parent and this reproductive strategy suits its 
cryptic habitat. However, despite this seemingly restrictive mode of dispersal, this small 
chiton is widely distributed throughout the cold temperate/sub-Antarctic regions of the 
Southern Hemisphere. The explanation lies in the fact that H. setulosum invades 
Durvillea holdfasts which are often dislodged, attached to the fronds, to float around the 
ocean thus aiding wide distribution of the chiton.The limpet, Nacella (P.) macquariensis, 
can be found from the eulittoral zone to ten metres depth and beyond. It provided a 
very good study subject. Its distribution and abundance was shown to be influenced by 
algal cover and by a combination of high temperatures (high for Macquarie Island, that 
is) and predation. The shape of the shell varies throughout its range with the degree of 
water turbulence being strongly correlated with the limpets' having relatively higher 
shells. Other features, such as predation by Dominican gulls on the large chiton Plaxiphora 
aurata, desiccation tolerance by the siphonariid limpet Kerguelenella lateralis, occupation 
of rock pools by the littorinid Laeviliturina caliginosa, the physiological and morphol¬ 
ogical limitations for the trochid Cantharidus (P.) coruscans to occupy areas high in the 
littoral zone — contributed to an understanding of the ecology of the shore molluscs of 
Macquarie Island. Many of the molluscs and echinoderms studied also had some form of 
protection for their developing larvae until they were fully formed juveniles — by brood¬ 
ing or by depositing egg-cases attached to the substrate (Simpson 1977, 1982a). The 

holothuroid, Pseudopsolus macquariensis, released its brooded juveniles to a markedly 
synchronized degree and had the apparent option of being male or female from year 
to year. Although some species have pelagic larval development, such as the limpet 
Nacella (P.) macquariensis (Simpson, 1982b), the predominance of a protected, non* 
pelagic mode of development in the molluscs and echinoderms is part of the phenomenon 
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of increasing frequency of such a mode with increasing latitude. There have been a num¬ 
ber of hypotheses to explain this phenomenon—the more plausible of which include the 
very restricted seasonal nature of food for pelagic larvae in cold waters, rigours for 
survival for larvae in cold waters, and the reduced chances of returning to land in areas 
of large ocean — which would also apply to island fauna in warmer regions as well. 

The intertidal regions provide a mosaic of studies in ecology with the interface of 
land, air and sea acting as the basic ingredient for the setting of differing conditions 
for flora and fauna to adopt different biological and ecological strategies for interaction 
and survival. The seemingly inhospital shores of Macquarie Island are no exception. The 
relatively even, low temperatures and persistent cloudy, wet weather combined with the 
location of Macquarie Island in the sub-Antarctic Ocean — north of the Antarctic 
convergence and at the southerly end of ice-free littoral shores — provides a very different 
shore habitat to most other regions in the world. This allows important and interesting 
comparisons with the structure and ecology of shore communities elsewhere. 
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INSHORE FISHES OF MACQUARIE ISLAND 
R. Williams 

Antarctic Division, Kingston 

Isolated islands such as Macquarie Island are frequently rich sources of unique or rare 
species of animals and plants, or have unusual faunal assemblages, but as far as fish are 
concerned, Macquarie Island is rather disappointing. Apart from a dubious record of a 
large shark and occasional beach strandings of small fish which usually inhabit the upper 
waters of. the open oceans, the island can only boast six fish species from nearshore waters. 
This figure could well increase with more intensive sampling, but experience from other 
more thoroughly studied islands in similar situations in the sub-Antarctic indicates that 
the figure would not rise dramatically. 

Of the five common species, four iNotothenia magellanica, N. rossii rossii, N. 
microlepidota and Harpagifergeorgianus georgianus) belong to the peculiarly Antarctic 
group, the Notothenioidei or Antarctic cods, while Zanclorhynchus spinifer belongs 
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to the small family Congiopodidae or pig fishes, so called because of their rather 
produced snout with thick rubbery lips. The sixth nearshore species is Neophrynichthys 
magnicirrus, a small scorpaenid only known from four specimens trawled from 2km 
off the east coast of Macquarie Island. 

Although Macquarie Island lies just north of the Antarctic Convergence, its ichthyo¬ 
fauna resembles that of the Antarctic more than those from more northerly locations. 
Based on fish distribution, it is included in the same zoogeographic zone as the Kerguelen 
Islands 2000 miles southwest of Western Australia rather than New Zealand or Tasmania, 
to which it is closest geographically. The paucity of the fish fauna can be explained on 
two counts. Firstly and most obviously the great expanses of deep ocean separating it 
from neighbouring land masses (New Zealand is closest, 585 nautical miles to the 
northeast) have restricted the ability of shallow water bottom living fishes to reach the 
island. The generally eastward flowing currents of the region under the influence of the 
prevailing westerly winds do not aid the spread of pelagic young stages of fish from the 
Australia-New Zealand region either, and in fact those fish which do have pelagic young 
stages (Notothenia magellanica, N. rossii rossii and Zanclorhynchus spinifer) are all derived 
from sub-Antarctic areas to the west of Macquarie Island. The only species with distinct 
affinities with the Australasian region are the scorpaenid Neophrynichthys magnicirrus 
with related species in the southern Pacific area, and one of the more northerly of the 
antarctic cods, Notothenia microlepidota, which is also found in southern New Zealand 
and its islands to the south. The other four species all have Antarctic affinities, with 
Notothenia magellanica, N rossii and Harpagifer spp. having wide sub-Antarctic dis¬ 
tributions, while Z. spinifer is only known elsewhere from Kerguelen Islands. Having its 
fish fauna derived largely from Antarctic areas provides the second reason for the 
limited number of species because the Antarctic fish fauna itself is very limited, com¬ 
prising less than 200 species of the 20,000 or so known worldwide. The original centre 
of radiation of this fauna appears to have been in the South Atlantic/Patagonian area, 
which puts Macquarie Island at the farthest point from the centre of dispersal. 

Not a lot is known about the biology of even the common species, as we have not 
yet had an opportunity to study them. Observations by divers have confirmed reports 
from elsewhere that the fish are very sluggish, and some are easily caught by hand! 
The small Harpagifer georgianus georgianus overcomes this shortcoming by being 
cryptically marked and hiding under stones or kelp holdfasts, while the excessively spiny 
Z. spinifer presumably relies on its armour for protection, as it has most often been 
encountered on almost bare sandy bottoms. Of the Antarctic cods, Notothenia magell¬ 
anica is the commonest fish at the island. The silvery young stages are pelagic and presum¬ 
ably account for this species being one of the most widespread in the Antarctic region, 
but the older stages (> 7cm long) have a generally brown colouration and are usually 
found in the kelp zone, although some of the larger adults seem to revert to a pelagic 
habit and become blue and silver again. N. rossii rossii is in many ways similar in having 
a pelagic young stage and a more or less benthic habit when adult, but is much less 
common than TV. magellanica at Macquarie Island. The Notothenia species, as else¬ 
where appear to feed mainly on benthic and some pelagic crustaceans such as amphipods, 
euphausiids and isopods. Fish in turn form almost the entire diet of the Macquarie 
Island shags (mostly H.g.georgianus and small N.magellanica), and an important 
component in gentoo and royal penguins. 
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OIM A MASS MORTALITY OF LANTERN FISH 
AT MACQUARIE ISLAND 

W. Merilees 

3205 Granite Park, Nanaimo, British Columbia, Canada 

Reports of mass mortalities of fish are common, if not of near daily occurence some¬ 
where in the world. Generally these mass die-offs appear to be the result of local pollu¬ 
tion and environmental contaminants. The information presented here is interesting in 
two respects; firstly, it took place more than 960 kilometers from the nearest population 
center, and secondly, because it involves two species of fish, Electrona subaspera and 
Gymnoscopelus braueri, both lantern fish, associated with deep water. 

Macquarie Island is in the belt of strong prevailing winds commonly referred to as the 
Roaring Forties. At Macquarie these winds average nearly 20 knots and predominate 
from the north west Conditions are seldom calm. 

On the evening of May 13, 1967 a great many of these lantern fish were washed 
ashore. On the 14th I wrote a brief report on this event, in part as follows: "Last night 
a great many lantern fish were washed ashore along the east coast of the Isthmus. The 
number of fish is in the thousands. In a count of three hundred individuals, twenty were 
G. braueri and this ratio appear uniform/' Also collected were two squid (later identi¬ 
fied as Nototodarus sloanii) and one small fish, probably Notothenia macrocephala. 

The first indication I had that such numbers of fish were present was during my 
regular Dominican Gull census from Sandy Bay to the Base. Normally about 60 birds 
were present for this 7km stretch of coast. On the 12th, 288 gulls were present. 

At Nuggets Point I disturbed a gull which disgorged a large wad of fish which I 
thought could be lantern fish. Though I had never encountered this group of fishes 
previously the dark photophores were distinctive. This observation was confirmed a short 
while later when I found three very bruised specimens on the beach near the Base. 

Previous to these observations the weather had been unusually still, the weather cold. 
What winds that were recorded were from the South. Snow had fallen on most days. 
The sea water temperature had dropped suddenly 2°F. It is believed that these conditions, 
primarily the drop in sea water temperature, was responsible for the die-off. A similar 
situation was believed the cause of another lantern fish mortality in California (Auqhtry 
1953). 

Usually Macquarie Island lies just north of the Antarctic Convergence. What appears 
to have happened was that this body of colder water pushed northward to engulf the 
island and that those species and/or individuals that could not tolerate this change in 
temperature conditions perished. Some were washed ashore which permitted the obser¬ 
vations recorded here. 
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MORPHOLOGY OF THE ROYAL PENGUIN 
? EUDYPTES SCHLEGELI AT MACQUARIE ISLAND 

Eric Woehler 

Of y-rTd# Parliament Street, Sandy Bay, 7005, Tasmania 

Intro 
The Royal Penguin Eudyptes schlegeli is endemic to Macquarie Island, 

where it numbers approximately 2 million individuals in 48 rookeries scat¬ 
tered around the island (Horne 1983, N.P.W.S. 1978). General accounts of 
the species can be found in Falla (1937) and Warham (1975), with aspects 
of the breeding cycle presented by Warham (1971) and behaviour by Smith 
(1974). 

The absence of valid morphological data on E. schlegeli has prevented the 
clarification of its taxonomic status and relationship to the other species in 
the genus and particularly the Macaroni Penguin E. chrysolophus (Warham 
1 975, 1980) which is found on most other subantarctic islands. The two 
are very similar in appearance and superficially differ only in facial colouring; 
E. chrysolophus has a black face and E. schlegeli a white face. As a result, 
some authors recognise E. schlegeli to be a sub-species to E. chrysolophus 
(Shaughnessy 1975) and others have recognised it as a species (Falla 
1937). 

The overlap in the few comparable measurements obtained for sexed in¬ 
dividuals of both forms and the highly variable facial colouring in E. schlegeli 
first described by Falla (1937) and later examined by Shaughnessy (1975) 
has cast doubts on attempts to identify individuals found on Australian and 
New Zealand coasts. A “dark-faced Royal Penguin” was figured by Warham 
and Keeley (1969) whose identification was questioned and confirmed in 
the following articles; Warham (1971, 1 972) and Falla et al. (1970, 1971). 

In 1978 the RAOU accepted E. schlegeli as a species (RAOU 1978), rever¬ 
sing an earlier opinion of Condon (1975) that it was a sub-species. The deci¬ 
sion was based on the fact that E. schlegeli is allopatric to E. chrysolophus 
(R. Schodde, pers. comm.). Warham (1980) takes this as further 
highlighting the need for the collection of comparable morphological data 
from E. schlegeli and E. chrysolophus. 

It is the aim of this paper to describe some of the morphology of the two 
sexes of E. schlegeli by examining the data collected by the author at Mac¬ 
quarie Island in 1 980. No attempt will be made to clarify the taxonomy per 
se, this is to be found in Woehler (in prep.). 

Methods 
Body measurements were collected from 123 Royal Penguins from both 

east and west coast rookeries on Macquarie Island. 
Eleven measurements were made on each bird and from these a further six 

derived parameters were calculated. Only breeding adults were measured, 
eliminating allometric variation from the analysis. The measurements made 
were done according to standard, published methods (Warham 1975), 
enabling valid comparisons to be made. 
Results and Discussion 

A summary of the body measurements obtained is presented in Table 1. 

For each measurement presented in Table 1, the male values are higher than 
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TABLE 1. Body measurements of Royal Penguins at Macquarie Island. 

Male (M) Female (F) M/F 
n mean n mean 

Bill Length mm 60 68.91 63 61.30 1.12 
Bill Width mm 60 16.70 63 15.43 1.08 
Bill Depth mm 60 30.48 63 26.65 1.14 
Bill Shape Index 60 3521.40 63 2526.50 1.39 
Flipper Length mm 60 214.70 63 205.10 1.05 
Flipper Width mm 60 64.95 63 63.10 1.03 
Body Weight kg 43 5.90 42 3.97 1.49 

those of the females. The other species in the genus Eudyptes also show this 
sexual dimorphism, particularly in the bill where the males have larger bills 
(Warham 1975). 

The sexual dimorphism exhibited by body weight is subject to many fac¬ 
tors and so becomes extremely variable, both seasonally and individually. To 
compound the variability, the data were collected in the breeding season, a 
time of great metabolic stress and demand, introducing greater individual 
variation to the analysis. It is during the breeding season that demands are 
put on the female metabolism regarding egg production and this decreases 
the comparative value of the body weight data between the sexes. 

Bill depth shows the greatest dimorphism of the body measurements ob¬ 
tained, with a M/F ratio of 1.14, the largest other than body weight. Bill 
length (M/F = 1.1 2) in association with bill depth would provide enough 
discrimination in order to identify the sex of an individual Royal Penguin. 

Bill width (M/F = 1.08) and flipper measurements of length (M/F = 1.05) 
and width (M/F = 1.03) provide poorer discriminatory powers and could not 
be used with any certainty. 

The derived measure Bill Shape Index also shows sexual dimorphism. It is 
calculated by bill length*depth*width/10 and the large magnitude of the 
male to female ratio (M/F = 1.39) reflects the sexual dimorphism present in 
each of the three components. 

Overlap exists in some of the measurements obtained, however. For ex¬ 
ample, bill width and flipper width both show a high degree of overlap in the 
data collected for each sex, with a result that their discrimination is poor. 
Other measurements, notably bill length and depth show minimal overlap 
and provide excellent discriminators in sexing individuals. 

Conclusions 
Morphology of the bill and flipper has been presented and bill morphology 

has been shown to demonstrate the greatest sexual dimorphism of the body 
measurements collected from the Royal Penguin at Macquarie island. Other 
measurements collected showed little or no dimorphism and provide no 
discriminatory action in determining the sex of an individual. 
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KING PENGUINS 
D.E. Rounsevell 

National Parks and Wildlife Service, Tasmania 

Four species of penguins breed at Macquarie Island; Gentoo, Rockhopper, 
Royal and King. King Penguins were confined to two colonies but after be¬ 
ing exploited for oil in the 1 800's only one remained at Lusitania Bay, and 
that much reduced. By 1930 only 3,400 birds existed and these produced 
less than 1,000 chicks annually. Since then the population has grown 
remarkably and numbers of birds in the colony have increased geometrically. 
By 1980 the island supported approximately 218,000 King Penguins and all 
available breeding space at Lusitania Bay was taken. New small breeding 
groups appeared on the east coast and the population was fully recovered 
from exploitation in a period of about 80 years. The growth of the popula¬ 
tion was monitored by counting chicks directly or in photographs of the 
whole colony. It is now the third largest population of King Penguins. It is in¬ 
teresting to note that no vagrant King Penguins were found in Tasmania bet¬ 
ween about 1900 and 1969. After 1969 they became regular vagrants and 
one appears here on average every year. 
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SOME NOTES ON THE FOODS OF THE DOMINICAN GULL 
AT MACQUARIE ISLAND 

W. Merilees 

3205 Granite Park, Nanaimo, British Columbia, Canada 

Lams dominicanus is circumpolar in its distribution in the Southern Hemisphere. 
Within this range it is known by a variety of common names. Kelp Gull (the name adopted 
by the R.A.O.U.), Southern Black-backed Gull and Dominican Gull. Because the Pacific 
Gull is also black backed and Kelp Gull could refer to any one of a number of gull 
species both south and north of the equator I prefer the name Dominican Gull, as it is 
derived from the scientific designation and in this regard removes the possibility of 
confusion with other species. 

At Macquarie Island, 900 miles south east of Tasmania, the Dominican is the only 
gull species present Two close relatives, the Antarctic Tern and the Southern Skua, are 
also present. In its quest for food the Dominican is an opportunist, being both a 
seafood gourmet and a scavenger. As a seafood gourmet, this gull has virtually no com¬ 
petitors on Macquarie Island. In this marine environment tide and weather conditions 
are very important in limiting when and where food resources are available. As a scav¬ 
enger, the Dominican Gull comes into direct competition with Giant Petrels and the 
Southern Skua. In this roll the Dominican is relegated to the third row to scavenge 
behind these species. During the winter months when the Skuas are absent, the 
Dominican is able to move 'up' to become the secondary scavenger. 

Since 1948, the Australian National Antarctic Research Expedition has maintained a 
station on Macquarie Island. Biological research has been one of the important elements 
of their program. Though I was primarily responsible for the continuation of the long 
term research into the breeding biology of the Royal Penguin, Wandering Albatross 
and Southern Elephant Seal, during the quieter times I also conducted some research 
into the seasonal feeding habits of the Dominican Gull. In the course of this work 
some birds were collected but the majority of information came from personal obser¬ 
vations, previous records and from the analysis of regurgitations. Regurgitations are 
pellets of undigested materials 'coughed up' by the gulls on their resting areas. By 
carefully collecting fresh undisturbed specimens, comparable seasonal diets could 
be determined. Some interesting results came to light. Briefly comparing late winter 
with the late spring, the results are given in Table 1. 

In the course of these studies it became apparent that the Dominican Gull utilised 
many different food sources, in many different ways, under varied environmental 
conditions. For example, during periods of mid day low tides during calm water con¬ 
ditions, the number of gulls feeding inshore was in direct proportion to the lowness of 
the tide. A short while later, during a period of high tides and high seas, Dominicans 
were picking kelp fly larvae and adults from the surface of the sea and beach. These 
had been washed from the rotting kelp at the high tide line. 

From the results gathered during the course of this study three major influences 
were identified as being important to the diet of the Dominican Gull. These were: 

1. the breeding chronologies of the larger bird and mammal species, notably the 
Royal Penguin and the Southern Elephant Seal. 

2. the presence or absence of the Southern Skua, the species which dominates the 
Dominican around penguin rookeries, seal harems and carcasses. 

3. physical factors and conditions such as day length (summer to winter), weather 
conditions and tidal cycles. 

In its overall diet the Dominican Gull at Macquarie Island appears to have a preference 
for marine organisms, notably molluscs. None the less the Dominican is a very versatile 
feeder. 
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TABLE 1. Occurrence of food items in 144 samples of regurgitated pellets 
from Dominican Gulls in late winter and late spring. 

Food Item Winter Spring 
Number of Samples 30 114 

Marine Life 
Snails 12.5 17.3 

Limpets 10.4 14.4 

Chitons 8.8 10.6 
Squid 1.7 4.8 

Isopods 6.4 3.9 

Fish 2.7 7.7 

Total Marine 42.5% 58.7% 

Terrestrial 
Penguin 21.9 5.7 

Elephant Seal 2.3 18.3 

Kelp Flies 7.4 1.0 
Goose Neck Barnacles 10.8 1.0 

(Beach washed) 

Total Terrestrial 42.4% 26.0% 

Plant Material 3.7 5.7 

Inert (Sand, pebbles & pumice) 11.4 9.6 

Totals 100.0% 100.0% 

BIOLOGY OF THE HOUSE MOUSE (MUS MUSCULUS) 
ON MACQUARIE ISLAND 

T. Pye 

Antarctic Division, Channel Highway, Kingston, Tasmania 

During the early years of sealing and whaling activity in the southern 
ocean many of the sub-antarctic islands that lie in this region were exten¬ 
sively exploited for their seal stocks. This ultimately led to a dramatic 
change in the unique flora, fauna and ecology of many of these islands, in¬ 
cluding Macquarie Island (Jenkins et al. 1982). Closely following the island's 
discovery in 1810 there was intense sealing activity until 1 834 and 
spasmodically thereafter until 1919. As sealing gangs arrived camps were 
established around the island with men and supplies ferried ashore from the 
sealing vessels. This period also saw the arrival of a variety of alien animals 
mainly of domestic stock. These included such ecological gems as the cat 
(Felis catus) which had become feral by 1820 (Debenham 1945) and the 
rabbit (Oryctolagus cuniculus) introduced around 1880 (Cumpston 1968). 
There were also inadvertent introductions to Macquarie of two of the three 
rodent species that now inhabit many of the sub-antarctic islands. These 
were the Black Rat (Rattus rattus) and the House Mouse (Mus musculus). 

The House Mouse has a long history of successful adaptation and col¬ 
onization. As a commensal with man or as a wild living species it is now 
present in many parts of the world. The environmental conditions acceptable 
to this small mammal range from the sub-antarctic islands to arid deserts, 
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from coastal temperate regions to 4000m above sea level in the Andes 
(Berry 1981), and as far north as the Faeroes (Evans and Vevers 1938). 
Mice have been found 600 metres underground in coal mines (Elton 1936, 
Clegg 1965) and in frozen meat lockers operating at -10°C (Laurie 1946) 
and as low as -28°C. Much of the near-global distribution of this species has 
been directly attributed to man and his travels. This was certainly the case 
with the sub-antarctic populations. 

The earliest date of introduction of mice to Macquarie cannot be determin¬ 
ed with accuracy. Although the first mention of them was not made until 
1890 (Cumpston 1968) it may have been much earlier. Mice could have 
reached shore by shipwreck, the first recorded wreck being that of the 
Campbell Macquarie in 1812, or in the provisions which were shipped 
ashore to serve the needs of the sealing gangs. In either case there were 
probably multiple introductions with mice arriving on different parts of the 
coast. 

Distribution 
Law and Burstall (1956) reported that mice (and rats) were widely 

distributed around the coastal areas and appeared to have no difficulty in ob¬ 
taining a livelihood. Berry and Peters (1975) trapped mice at a number of 
sites around the island: in the vicinity of the ANARE station, and near field 
huts at Bauer Bay, Green Gorge and Caroline Cove. Traps were placed in 
buildings and a variety of nearby habitats up to 70m above sea level. Mice 
were caught in all areas and habitats except Lusitania Bay (where traps were 
set for only two nights). Signs of mice were also noted at several huts on 
the plateau at about 300m above sea level. 

Recent field studies have confirmed the widespread occurrence of mice 
around the island. However the population is divided into discrete units by 
the rugged topography of the island, and as yet little is known of the popula¬ 
tion density within these units. 

Habitat 
The favoured habitat of mice, based on the extensive live-trapping pro¬ 

gram during 1980/81 and 1982 (T.P.), is the tall tussock grassland forma¬ 
tion dominated by Poa foliosa and the broad-leaved Stilbocarpa polaris. Both 
species may occur in pure stands within this formation. Greater numbers of 
mice were trapped in mixed stands, particularly those with patches of 
Agrostis magellanica, Festuca contracta, Luzula crinita and other associated 
vascular species such as Cardamine corymbosa, Epilobium spp., Neopaxia 
(Montia), and Poa annua. Short-tussock grassland, dominated by Agrostis, 
Festuca, Luzula, Deschampsia chapmanii and Uncinia spp., with numerous 
bryophytes and other vascular species is also strongly favoured as a habitat. 

Food and Feeding 
Although data are at present sparse on the feeding habits of the Mac¬ 

quarie mice, evidence from the present study suggests that their diet con¬ 
sists mainly of seeds and other plant material, supplemented by in¬ 
vertebrates. The seeds from Macquarie cabbage Stilbocarpa polaris appear to 
be a favoured food of the animals throughout the year. The mice gain access 
to the seeds by climbing up the long stalks and leaves, feeding either 



8 Tasmanian Naturalist October 1984 

directly from the umbel bearing the fresh fruit or stripping the fruit which 
drops and is gathered in the broad leaves of the plant. As the fruits ripen 
and are shed well into the winter the umbel droops to the ground. The 
leaves become a natural food store during this period making seed gathering 
even easier for the mice. The empty fruit cases are discarded amongst the 
leaves and are easily recongised. Caches of flower heads from Poa foliosa 
were also found during the summer in runs made by the mice. Annelids (ear¬ 
thworms), spiders and moth larvae were present in soil and litter samples 
throughout the winter. The latter two were also reported in mouse stomachs 
collected from Macquarie by Jenkin et al. (1982). Invertebrates, particularly 
larval insects, are known to be eaten by feral house mice elsewhere 
(Whitaker 1966, Berry 1968). 
Reproduction 

Reproduction in feral house mouse populations can be seasonal or non- 
seasonal. For those living in temperate latitudes this may depend largely 
upon environmental conditions (Bronson 1979). Nevertheless, the earlier 
work by Berry and Peters (1975) on Macquarie suggested that the mice 
were non-seasonal in their reproductive patterns and were breeding 
throughout the year. These conclusions were based on the capture of one 
pregnant animal carrying two embryos, and an age structure for the popula¬ 
tion, estimated by tooth wear using criteria established by Lidicker (1966) 
for mice on Brooks Island, San Francisco Bay. This appeared to show that 
many births at Macquarie occurred in June. The present study based on the 
quantitative and systematic collection of data strongly indicates that on 
Macquarie Island the reproduction of the house mouse is seasonal. 

House mice (and rats) are polyoestrous rodents which ovulate spon¬ 
taneously every four days during their normal oestrous cycle. The cycle is 
divided into four periods; proestrous, oestrous, metoestrous and dioestrous. 
During this time pronounced changes occur in the vaginal epithelium which 
becomes thickened, the uteri distend with maximum distension occuring at 
oestrous, follicles approach the surface of the ovaries, ovulation occurs and 
ova are liberated. Following ovulation the ruptured follicle changes 
dramatically and develops into a true endocrine gland, the corpus luteum. 

However, this sequence of events is interrupted in winter in the Macquarie 
mice. From mid-June until early September I observed vaginal mucinification 
(absence of certain cells in the vaginal epithelium), inhibition of normal 
oestrous cycles and the incidence of vaginal closure, a similar pattern found 
by Whitten (1959) in grouped mice, demonstrating that females were 
anoestrous during these winter months. Out of 29 females trapped during 
this period, none showed any sign of reproductive activity. These findings 
were supported by gross changes in the uterine and ovarian structures. The 
most significant of these was the complete absence of corpora lutea in some 
animals and their atrophic condition in others. 

Parasites and Predation 
The Macquarie mice and rats are parasitized by fleas Nosopsyllus faciatus, 

Bose. This is a common species found on both rodent species elsewhere and 
has been recorded on Brown rats Rattus norvegicus at the same latitude on 
South Georgia, South Atlantic Ocean (Pye and Bonner 1980) and as far 
north as Nome, Alaska (Schiller 1956). Endoparasites in the form of 
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nematodes have been recovered from the caecum contents of the mice, but 
as yet have not been identified. 

The main predator of both rodent species is the feral cat. However, of the 
food items found in gut contents of cats by Jones (1977) less than 10% 
was made up of mice and only 2% were rats. Predation by the Great Skua 
(Stereorarius skua lonnbergi) has been reported (Gillham 1967), and the in¬ 
troduced Weka (Gallirallus australis scotti) may also prey on mice. 

House mice and Black rats have become an established part of the wildlife 
of Macquarie Island. Their distribution together with the topography and 
dense vegetation of the island make attempts to reduce these introduced ro¬ 
dent species ineffective. The mice appear to have made very little impact on 
the ecology of the island. However the presence of rats gives cause for 
greater concern. It is surprising to note that since their introduction 
sometime last century, they have been little studied. Furthermore it is well 
known that feral rats on other isolated islands have severely damaged 
ground-nesting bird populations. This may or may not be the case on Mac¬ 
quarie Island (Brothers in press, Johnstone in press). Management proposals 
should be accompanied by studies of abundance, patterns of distribution and 
diet. Further introductions of rodent species should be avoided. 
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THE CURRENT STATUS OF SEAL POPULATIONS 
AT MACQUARIE ISLAND 

Lloyd Fletcher’ and Peter Shaughnessy2 

’Formerly Antarctic Division, Channel Highway, Kingston, Tas. 
2CSIRO Institute of Biological Resources, Dickson, A.C.T. 

For more than 150 years Macquarie Island has been recognized as the home of many 
Elephant Seals (Mirounga leonina). Leopard Seals (Hydrurga leptonyx) and Fur Seals 
(Arctocephalus spp.). Following discovery of the island in 1810, seals were indis¬ 
criminately slaughtered for their oil and skins. Records of seal numbers and breeding 
patterns were poorly kept, and even today little is known of the population dynamics 
of seal species on Macquarie Island. A brief review of the overall situation follows. 

Elephant Seals 

Numbers of Elephant Seals killed for oil extraction on the island are unavailable. 
Initially both Elephant Seals and Fur Seals were harvested. The more valuable Fur Seals 
were exterminated by the 1820‘s. Although Elephant Seals were seriously depleted by 
the 1830's, harvesting of them for oil continued intermittently until 1920. In the latter 
years of that industry, penguins were also taken for oil (Cumpston 1968). The Elephant 
Seal populations had recovered by the 1950's when Carrick and Ingham (1960) suggested 
that an estimated 110,000 of these animals were present on Macquarie Island. 
Records of its breeding status were kept for the northern isthmus of the island in 1969 
and 1970 (Jones 1981), and more than 5000 female seals were present in this area 
each year in the breeding months of September-October. Males were present in lesser 
numbers, approximately 850 being recorded on the isthmus of which only 250 were 
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classified as breeders. Today, possibly fewer Elephant Seals are seen on the isthmus, an 
estimation of 3000 in the October 1982 breeding season being made by the relevant 
ANARE expedition, but many hundreds of others are present around the remainder 
of the island. Very large colonies of these seals are frequently noted at Bauer Bay, Sandy 
Bay and Hurd Point, but this seal is ubiquitous on the island whenever a sliver of beach 
is available. Again breeding occurs around the entire coastline of the island. It would 
not be expected however that anywhere near 110,000 Elephant Seals are to be found on 
the entire island today, and a serious census is long overdue and will hopefully be 
tackled in the near future. 

The population of these seals begins to build up in September, rapidly reaches a peak 
in mid-October when pupping occurs, which is immediately followed by mating, and 
then progressively declines throughout November and December. These seals are 
present on the island throughout the entire year, but their number is extremely small 
during the winter months, limited to less than 500. 

Past attempts at accurate census taking have included (a) flipper tagging (unsuccessful 
due to rapid erosion of cartilage by tags with subsequent loss); (b) dye and paint marking 
(limited short term value until erosion and moulting occur); and (c) hot-iron branding 
(very successful over the long-term but an extremely cumbersome method of marking 
seals, not very portable, and rather time consuming). Ages of Elephant Seals recorded 
on Macquarie Island have ranged up to 17 years for males but figures are not available 
for females (Jones 1981). 

Leopard Seals 
Studies of the Leopard Seal population on Macquarie Island have been undertaken 

with varying degrees of enthusiasm since 1949. The Leopard Seal visits Macquarie 
Island during the winter and spring months, its arrival being noted about June and its 
departure around December (Ledingham 1979). There is an observed tendency for the 
population to peak on the island every 4 or 5 years, the number of seals being sighted 
frequently exceeding 200 at this time, the highest recording being 283 in 1959. Between 
these peaks, annual sightings have been less than 10. No significant difference of sex 
distribution has been verified in past observations (Rounsevell and Eberhard 1980). 

Tagging of these seals has been done in the past by the same methods as those used on 
Elephant Seals. Return visits to the island have been recorded in the past but it is 
difficult to know with what frequency animals return. Branding and dye methods are 
no longer used, and plastic tags inserted into tail flippers are often observed hanging out 
of large erosions a few weeks after insertion. 

Eight seals (plastic-tagged) were observed to return to the island after a 12 month 
period in a study between 1976 - 79, and one tagged seal was found in Tasmania in 1977. 
Another tagged seal from Macquarie Island was also reported on Campbell Island in 1977. 
To date, no pupping or mating of Leopard Seals has been confirmed at Macquarie 
Island, and this aspect of their behaviour still remains enigmatic. 

Fur Seals 
From the time of the discovery of Macquarie Island in 1810, the Fur Seal population 

was exploited for its yield of pelts. At least 62,000 skins were taken in 1810 and 1811, 
and at least a total of 120,000 by the end of 1812 (Cumpston 1968). 180,000 skins 
were taken by 1813 (Csordas and Ingham 1965). In 1820, a Russian expedition visited 
Macquarie Island and could not find any Fur Seals at all. In 1911 - 13, an Australasian 
expedition on the island reported no Fur Seals, but were told by sealers that occasional 
individuals were caught and killed (Csordas 1958). By 1948, a small colony of Fur Seals 
was reported as established on North Head and since then a slow but progressive build 
up of Fur Seals has occurred. By 1950, 174 Fur Seals were established on North Head 

'j but none elsewhere on the island. No breeding was noted at this time. In 1954, a small 
colony was found at Hurd Point, and in 1955 another small colony was observed at 
Handspike Point. Throughout these observations, it was always reported that the 
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developing colonies were Arctocephalus forsteri, the New Zealand Fur Seal. Identification 
of the original species of Fur Seal which was slaughtered has never been established 
but it is usually considered not to have b een Arc tocephalus forsteri (e.g. Falla 1965). 

In 1982, 1245 Fur Seals were counted in a census around the entire island (Fletcher, 
unpublished data). In 1955, the first recording of a pup being born on Macquarie Island 
in 134 years was made at North Head (Csordas and Ingham 1965). Since then, a very 
slow but steady increase has been observed in the number of Fur Seal pups born on 
the island, and by the summer of 1982/83, twenty pups were counted. These pups 
were present only at North Head. 

A study of the breeding colonies in 1981/82 revealed some interesting findings: 
(a) four large bulls were present in these colonies and were distinguished from all other 

seals by characteristic colours and markings. They were tentatively classified as Sub- 
antarctic Fur Seals A. tropicalis, a finding which has since been confirmed (results to 
be presented in detail for publication elsewhere); 

(b) the pups were born in two specific sites on North Head, and examination of old 
records revealed that all previous births on the island has been limited to these 
specific localities. No recordings of births has been made at any other colonies around 
the island; and 

(c) the femals in the harems were smaller in size and different in colour from all males 
(both-4. tropicalis and A.forsteri), and outnumbered the males by four-to-one approx¬ 
imately. Initially, it was thought that all these females were A tropicalis, but a few 
of them have now been identified as Antarctic Fur Seals A. gazella. The specific 
identity of the remainder is yet unconfirmed. 
Because of these findings, it was speculated that of the 1245 Fur Seals counted on 

the entire island, only two groups of breeders were present, which comprised A. 
tropicalis males, and/4, tropicalis and/or A. gazella females, and their breeding areas 
are presently limited to two constant locations. Their numbers in 1981/82 were four 
males, fifteen females, and fifteen pups. This implies that the remaining Fur Seals 
(A. forsteri) on the island are a non-breeding population. In 1982/83, another whole-of- 
island survey was undertaken, and once again the only breeding colonies oh the whole 
island were found at the two specified sites on North Head. In this latter survey, five 
A. tropicalis bulls were counted, two-4, tropicalis subadult males, thirty cows (either 
A. tropicalis or A. gazella)t and twenty pups. 

Study of the weaning habits of these pups has yielded the possibility of two popu¬ 
lations, one with behaviour and weaning patterns comparable with A. tropicalis pups 
ejsewhere, and the other with patterns similar to A. gazella. Further studies are currently 
being undertaken in an attempt to solve this problem, and to identify the species of 
pups being born on Macquarie Island. It is interesting to read historic records of sealing 
on both Macquarie and Antipodes Islands whereby the species being killed were referred 
to as the "upland seal". This "seal" was said to have a "superior fur", and on one 
occasion speculation (Falla 1965) suggested that the species was not A. forsteri but A. 
gazella, based on the sighting of an A. tropicalis by Csordas (1962). 

Regardless of our lack of knowledge of the biological history of the Fur Seal popula¬ 
tion on Macquarie Island, it is satisfying to see colonies nowadays reestablished with 
positive, though slow, growth. Future observations should be maintained on all seal 
populations on the island as we have yet much to learn about these animals, their 
habits and their future. 

Hooker's Sea Lion 
Few records have been kept on Hooker's Sea Lions (Phocarctos hookeri) at Macquarie 

Island in the past but the occasional sighting is made. These seals are invariably wounded 
or exhausted when seen on the island, and their presence is usually maintained at their 
haul-out location for a few days. At least 5 distinct animals were counted in 1982, 3 males 
and 2 females, all being seen at North Head. Several reports of Hooker's Sea Lions were 
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made by ex pediti oners, but because of the animal's aggressiveness it was difficult to 
tag or mark them for future identification. Four of the animals remained in one location 
for a minimum of 3 days, and one female remained at one site for 2 weeks. At present, 
it is not possible to quote trends of population movement for these Sea Lions. 

Crabeater Seals 
Crabeater Seals (Lobodon carcinophagus) rarely beach at Macquarie Island and little 

is known of their movements in that area. Only one was sighted in 1982 and was reported 
to be "sick" in appearance. It did not stay at its beaching-site for more than 24 hours. 
Although few sightings of these animals are made, it is worthwhile maintaining a watch 
for them on the island and keeping an update in the log books. Tagging of Crabeater 
Seals should also be encouraged. 
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LEOPARD SEALS 
D.E. Rounsevell 

National Parks and Wildlife Service, Tasmania 

Fur Seals and Elephant Seals breed on Macquarie Island and Crabeater Seals, 
Weddell Seals, Leopard Seals and Hooker's Sea Lions are regular visitors or 
vagrants. Leopard Seals, Hydrurga leptonyx, breed in Antarctic pack ice and 
spend most of their lives there occasionally visiting the shores of southern 
continents. They feed principally on Crabeater Seal pups and krill. Little is 
known of their biology since there are few places where it is convenient to 
study them, Macquarie Island, South Georgia and Heard Island being among 
those few. In 1976 a tagging programme was initiated on Macquarie Island 
to follow the movement of Leopard Seals passing the island from June to 
December. Overwintering ANARE expeditions have tagged and measured 
Leopard Seals for the Tasmanian NPWS over the past nine years. It appears 
that mainly 1 -3 year old seals move out of the Antarctic pack-ice past Mac¬ 
quarie Island to reach temperate waters. Many of these animals are thin and 
must perish in our seas never to return to pack-ice. The interesting thing 
about this is that the numbers involved followed a 4 to 5 year cycle in the 
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period from 1 949 to 1 979. This cycle of abundance appears to have 
diminished because no distinct peak in numbers was obtained in 1982 as 
predicted. Adult Leopard Seals may live for up to 26 years but spend most 
of their lives in pack-ice zone around the Antarctic. Counting them and 
determining what regulates their abundance is proving to be a challenge. 
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THE RABBIT ON MACQUARIE ISLAND 
Irynej Skira 

National Parks and Wildlife Service, Hobart 

The rabbit Ory’ctolagus cuniculus, originated in the Meditteranean region and was 
introduced to islands of the Southern Ocean as a source of fresh meat for crews of 
sealing vessels. Rabbits have survived on the French subantarctic islands of lies Ker¬ 
guelen, Archipel Crozet, lie Saint-Paul and New Zealand's Auckland Islands. They were 
introduced to Macquarie Island in 1878 from New Zealand and said to be domestic 
stock of French origin. They multiplied quickly and have now colonised most suitable 
habitat. 

Rabbit research and control began in December 1965 when Greg Johnston of the 
Tasmanian Department of Agriculture spent the summer studying rabbits (Johnston 
1966). Poisoning with 1080 was attempted but found to be impracticable on a large 
scale. In conjunction with the CSIRO it was decided to release in December 1968 the 
European rabbit flea Spilopsvllus cuniculi as a vector of myxomatosis since there were 
no other suitable mobile insects (Sobey et al. 1973). For the next 10 years the rabbit 
flea was released throughout Macquarie Island and in November 1978 myxoma virus 
was first introduced. 

During the summers of 1969, 1970 and 1971 Bob Gould of the Department of 
Agriculture released 32,600 fleas. Altogether 242,000 were released up to 1980 (Skira 
et al 1983). In 1972 the National Parks and Wildlife Service was asked to contribute 
to the programme and I spent the 1972 summer releasing fleas. Detailed studies on 
rabbits only commenced from 1974 whan I wintered in 1974, Geoff Copson in 1975, 
1978 and 1980 and Nigel Brothers in 1976 and 1979. Summer work only was done 
in 1981 by Service Trainee rangers. 

The detailed life of the rabbit on Macquarie Island is now well known (Copson 
et al 1981, Skira 1978, 1980). Briefly the most important facts are that it mainly 
occurs only on one third of the island, its distribution corresponding to the extent 
of the herbfield plant formation. It breeds from August to mid-March, although in 
some years breeding may begin one month earlier. Average litter size is almost 6 and 
in some years many young survive the crucial first few months. Once they reach the 
age of one year, survival is high and longevity m&y be 3 or more years. Overall recruitment 
of young into the population is mainly controlled by the effects of wet burrows with 
help from predation by feral cats, skuas and wekas. 

The effect by rabbits on native fauna and flora has been severe (Taylor 1979). The 
introduction of rabbits led to increases in feral cats and wekas which led to the extinction 
of the endemic parakeet Cyanoramphus novaezelandiae erythrotis and banded rail 
Rallus philippensis macquariensis by the 1890's, and intensive predation on burrowing 
petrels. The blue petrel Halobaena caerulea, and common diving petrel Pelecanoides 
urinatrix, once formerly abundant occur only on isolated stacks while the winter breed¬ 
ing grey petrel Procellaria cinerea is extinct. In the 5 years between 1974 and 1978 the 
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numbers of rabbits jumped from 50,000 to 150,000 because of several dry summers. The 
grazing pressure exerted by rabbits contributes to erosion and can alter the composition 
of particular plant communities and threaten the survival of some species. 

Cats predate heavily on rabbits and a campaign to reduce rabbits should also help to 
reduce cats and wekas and make their eradication from the island a reality. Eradication 
of rabbits is probably impossible owing to logistics, rough terrain and scattered distribu¬ 
tion of rabbits. However control through myxomatosis and other methods is practicable. 

The introduction of myxomatosis in November 1978 greatly reduced rabbit numbers 
in many areas (Brothers et al. 1982). In one particular area the number of rabbits 
crashed from a peak of 78 rabbits/ha in March 1978 to zero after being ravaged by 
myxomatosis. The last count was 5 in October 1982. In many areas the regrowth of 
tussocks and of herbfield species like the impressive Macquarie Island cabbage Stilbocarpa 
polaris and Pleurophvllum hookcri has been remarkable and illustrates the effectiveness 
of rabbit removal. 

However success over the whole island has not been achieved primarily because of 
irregular distribution of rabbit fleas, their slow rate of spread and the occurrence of 
rabbits in isolated and sedentary pockets. It took years to introduce and establish fleas 
and their limited distribution after 15 years indicates that other control methods should 
be tried in conjunction with myxomatosis. These alternate methods which mainly 
involve poisons and fumigators are realistic options only on a small scale. Direct and 
secondary poisoning of native fauna such as skuas are factors to consider in their use. 

Geoff Copson is spending his fourth winter on Macquarie Island in 1984 and will try 
to answer such questions as immunity to myxomatosis in rabbits, the status of rabbit 
fleas and level of plant recovery. He is also attempting to reduce cat and weka numbers 
by every means. Returning Macquarie Island to its former natural state before man inter¬ 
fered is the ideal aim of the National Parks and Wildlife Service. 
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THE FERAL CAT ON MACQUARIE ISLAND 
Evan Jones 

Keith Turnbull Research Institute, Frankston, Victoria 

Introduction 
Domestic cats must have been taken to Macquarie Island soon after its discovery in 

1810; feral cats were reported on the Island by 1820 (Debenham 1945). No records 
are available on the activities of these cats for the next 70 years, but the role of the 
feral cat as a predator of burrow-nesting petrels was then recognised by visitors to 
Macquarie Island such as Hamilton (1894), Burton (1900) and Mawson (1916) (the 
latter two in Cumpston 1968). 

During 1974 I studied the diet of feral cats on Macquarie Island by a combination 
of scat and gut analysis, in an effort to determine their present ecological impact on the 

Island's fauna. 

Results and Discussion 
The percentage frequencies of the major food items found in 756 cat scats are 

presented in Table 1. 

TABLE 1. Occurrence of major food items in 756 cat scats. 

Food Item Number of Scats Percentage Frequency 

81.9 
29.1 
15.9 
4.4 
3.3 
2.6 
2.0 

619 
220 
120 
33 
25 
20 
15 

Rabbit 
Prion 
White-headed Petrel 
Mouse 
Penguin 
Rat 
Weka 

These results clearly indicate that rabbits, Antarctic Prions and White-headed 
Petrels were the major dietary items; other foods were less frequently eaten. The 
analysis of the gut contents of an additional 41 adult cats confirmed this finding but 
also indicated a seasonal change of diet during winter when less common food items 
such as wekas were eaten, and scavenging on dead elephant seals and penguins took 
place. Also, by the measurement of bone fragments it was found that 58% of the rabbits 
eaten weighed 200- 300g, 23% weighed 300- 600g, 8% weighed 600- 1300g, and 11% 

weighed more than 1300g. 
Cats were sighted and scats collected from all parts of the Island but densities 

were highest in areas of greatest prey abundance. It was estimated that in 1974 there 
were between 250- 500 adult cats present and those cats collected were similar in 
size (mean weight of males 4518g; mean weight of females 2844g) to common domestic 

cats. 
The ecological impact that these cats are now having on the fauna of Macquarie 

Island is difficult to assess, due to the other major ecological changes which have also 
taken place. However their depredations may still be affecting the less common species 

of petrels present. 
Since most burrow-nesting petrels are absent from the Island during winter and the 

young rabbits have grown larger, the total amount of food available to the cats at this 
time is at a minimum. This winter food stress acts as a yearly limit to the cat population 
size and also causes the change in diet mentioned earlier. Thus if a major reduction in 
the rabbit population could be achieved, then this would cause a corresponding reduc¬ 
tion in the cat population; The remaining cats would then become major predators of 
young rabbits in the following spring and summer and suppress the rate of increase of 
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the rabbit population. However if rabbits were eliminated from Macquarie Island, feral 
cats would become rare. 
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THE KELPFLIES (DIPTERA: COELOPIDAE) 

OF MACQUARIE ISLAND 
P.B. McQuillan1 and P. Marker2 

’Department of Agriculture, P.O. Box 192B, Hobart, Tasmania, 7001 
2P.O. Box 199, Latrobe, Tasmania, 7307 

Introduction 

Kelpflies are small to medium-sized and characteristically rather flattened, 
pubescent flies which are adapted to live and breed on beaches. They 
generally reproduce in decaying piles of seaweed, especially brown kelps, 
which have been stranded by storms or high tides. Some species however, 
also breed in other organic matter. 

Coelopids are amongst the most abundant insects on beaches where they 
occur and this is true of Macquarie Island also. Hence it is not surprising that 
two species of kelpflies were included in the first recorded collection of in¬ 
sects made on the island in 1 894 by M.A. Hamilton. 

In distribution the family is largely amphipolar (perhaps reflecting the 
distribution of brown kelps), occurring in temperate and subarctic regions of 
both hemispheres. Two species are known from Tasmania, the abundant 
Chaetocoelopa sydneyensis (Schiner) which occurs widely on the coastline of 
south-eastern Australia, and an undescribed species from Marrawah (D. 
McAlpine, pers. comm.). 

This article summarises much of the previous information on the kelpflies 
of Macquarie Island and records some ecological observations made during a 
field study by the junior author in October-November 1983 and a subse¬ 
quent study of captive flies undertaken in environmental cabinets in Hobart. 
Identification 

The kelpflies of Macquarie Island can be distinguished from other flies oc¬ 
curring there by a combination of the following characters: Length 2.8 - 7.5 
mm, greyish brown to black in colour, rather dorsoventrally flattened and 
bristly if fully winged, otherwise of rather humped appearance and densely 
pilose if with greatly reduced wings; front of head concave in profile, 
postvertical bristles convergent; terminal segment of tarsi triangular and 
wider than the preceding segments. 

The following key, adapted from Hardy (1962), will identify adult flies of 
the 3 species: 

1. Wings reduced to tiny non-functional lobes; small flies between 2.5 and 3 
mm long. 

Apetaenus watsoni Hardy 1962 
Wings fully developed and functional; medium-sized flies 4-7 mm long . . 

2 
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2. Lower anterior margin of face with a small black spot on each side; 
metasternum bare . 

Coelopa (Coelopella) curvipes Hutton 1902 
Face without a black spot as above; metasternum hairy . 

Coelopa (Fucomyia) nigrifrons Lamb 1 909 

C. curvipes also occurs in the Auckland and Chatham Islands as well as New 
Zealand whereas the other 2 species are apparently restricted to Macquarie 
Island. Remarkably, the only other Apetaenus known (A. litoralis Eaton 1875) 
is also incapable of flight and lives on remote Kerguelen Island in the South 
Atlantic Ocean. Such a disjunct distribution however is known for some 
other insect groups which occur on widely separated subantarctic islands 
and raises the possibility of faunal interchange or dispersal from a common 
origin. Gressitt (1962) speculated that much of the Macquarie insect fauna 
was recruited from sources to the west (e.g. southern South America) from 
where it came to the island through the agency of air and sea currents and 
birds. 
Kelp as an Environment for Kelpflies 

The Macquarie climate, though windy, is relatively mild and uniform the 
year round with mean temperatures near sealevel ranging from 3.0 to 6.3°C. 
Humidity is high, usually around 90%. The intertidal zone is dominated by 
the growth of the kelp Durvillea antarctica which is often detached from its 
holdfasts by frequent storms and cast higher upon the beaches. Conse¬ 
quently, this food resource is somewhat patchy in space and time, and is 
vulnerable to being swamped and washed back to sea. 

Decaying kelp is a crucial resource for at least two of the three Macquarie 
coelopids and the sequential stages of its decomposition affect its exploita¬ 
tion. Newly cast fronds of kelp are firm and dark green in colour (Stage 1) 
but rapidly begin to break down. After a few days they become yellowish 
brown in colour with a sticky exterior and the internal texture becomes 
glutinous as it decomposes to a putrid semiliquid soup (Stage 2). Subse¬ 
quently the kelp becomes semi-amorphous and coats or permeates the 
underlying substrate (Stage 3) before the decomposed liquid dries to a dark 
brown membrane which envelopes the substrate (Stage 4). 

The majority of beaches are pebbly to rocky and large sections of the 
coastline consist of wave-cut rock platform. Kelp cast upon the beaches 
beyond the high tide mark is less prone to removal by wave action and is a 
favoured environment for larval development. 
Biology 

On relatively calm days adults fly along the littoral zone usually 1 to 2 
metres above the ground. In the vicinity of stranded kelp their flight activity 
consists of apparently random short hops followed by walking a distance of 
several centimetres, stopping frequently to palpate and probably imbibe li¬ 
quid from the surface with their extended tongue. Crevices amongst the kelp 
and substrate are actively explored as well as adjacent habitats such as 
amongst Colobanthus and Cotula plants. 

The factors eliciting oviposition are not well understood but most eggs are 
laid on the underside of the kelp or on the adjacent substrate. In captivity, 
C. nigrifrons laid batches of small white eggs 1 6-62 in number in spaces 
between fragments of kelp. Apetaenus watsoni on the other hand laid groups 
of creamy coloured eggs on the gauze on top of their container in an untidy 
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group of several hundred but this was probably contributed by a number of 
females. In northern European Coelopa species, Dobson (1976) noted that 
masses of eggs are laid in parts of the kelp which are slightly warmer due to 
decay which is further promoted by larval feeding. Additional females are at¬ 
tracted and the weed is rapidly decomposed. The heat of decomposition pro¬ 
motes rapid growth of larvae, and together with the even climate and con¬ 
tinuous supply of cast kelp, probably means that breeding occurs all year 
round - an uncommon phenomenon in insects living at high latitudes. 

On Macquarie Island flies are attracted to kelp within a few hours of it be¬ 
ing stranded (Stage 1), and are frequent visitors to such kelp until it reaches 
Stage 2. However, significantly less flies are attracted to late Stage 2 and 
Stage 3 kelp with established larval populations. This may be due to the risk 
of entrapment in the soupy texture of the kelp which also lacks crevices for 
opposition in the latter stages of decay. 

Aggregation of adults into compact clusters of flies often numbering thou¬ 
sands of individuals is a common feature of coelopid populations. This 
phenomenon has been noted by the senior author and H. Burton in 
Chaetocoelopa sydneyensis near Eddystone Point in N.E. Tasmania in January 
when thousands of adults clustered on coastal shrubs and offshore rocks. 
Watson (1967) recorded that clusters of Macquarie Island Coelopa adults 
often sheltered behind rocks and Poa tussocks during stormy weather and 
that Apetaenus adults congregate under rocks in penguin rockeries. 

A remarkable feature of many kelpfly populations worldwide is the great 
range of variation in the size of individuals. This phenomenon may be a 
response to overcrowding of a fluctuating food resource and may limit 
density-dependent mortality in that large populations of maggots which 
threaten to exhaust their food supply may transform early into smaller adults 
rather than suffer high mortality (Dobson 1 976). This size variation is com¬ 
monly correlated with variability in a range of anatomical features which has 
led to taxonomic confusion in the past. A large size range is well exhibited 
by the Macquarie Coelopa species but to a much lesser extent by Apetaenus. 

An adaption of Coelopa species to their littoral environment is their water¬ 
proof exterior. If swamped by seawater - a common hazard - adult flies soon 
float to the surface from which they can readily take flight. 

Larvae of all 3 species are present all year round on Macquarie Island 
(Watson 1967) and breeding is probably continuous. Those of Coelopa can 
be found feeding gregariously in kelp at early Stage 2 and large populations 
of mature larvae are found in and under Stage 3 kelp. Weed which was 
stranded on drier substrates well above high tide mark, often close to Poa 
tussocks, hosted especially large number of larvae. It is possible that 
coelopid larvae require bacterial infection of the kelp in order to survive, 
either feeding on the micro-organisms directly or else on some products 
which they release (Dobson 1976). Coelopa larvae can also be found under 
the carcasses of dead animals such as sea elephants (Watson 1967). 

Pupae of Coelopa species were found lying under and amongst stones and 
dried kelp at Stage 4 and a few were also found amongst fringing plants 
such as Cotula. 

All stages of the life history of Apetaenus watsoni are commonly found 
under and amongst faecal covered boulders in the vicinity of penguin 
rookeries, such as the Royal Penguin rookery at Nuggets Point. However, 
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the fly is widely distributed over a range of habitats and Watson (1 967) 
recorded larvae in crevices and amongst algae growing in coastal rocks. 
Predators and Other Mortality Factors 

Watson (1967) observed that predacious staphylinid beetles were 
widespread around the coast and active in seal carcasses and kelp 
throughout the year. In an environmental cabinet maintained at 5°C, adult 
beetles of Omaliomimus albipenne (Kiesenwetter) moved actively amongst 
rotting kelp and we observed them to eat eggs and first instar larvae of 
Coelopa. Athough unconfirmed, other possible predators could be O. Venator 
(Brown), any of the three native spiders and a diapriid wasp parasite. 

Introduced New Zealand wekas (Gallirallus australis scotti) include kelpflies 
in their wide range of dietary items (N. Brothers, pers. comm.) and it is likely 
that introduced starlings do also. There are no records as yet of pathogenic 
micro-organisms in any Macquarie Island kelpflies. Environmental factors 
may also detrimentally affect populations of kelpflies. Especially important is 
swamping of breeding sites by high tides and removal of the foodplant. 
Interaction Between The Species 

Both Coelopa species commonly occur in mixed populations both as adults 
and larvae, although in varying proportions. At present, details of interac¬ 
tions between them are poorly known. There is some evidence that the 
species differ in their preference of the type of substrate on which the kelp 
is stranded. Substrates dominated by pebbles or gravel generally less than 2 
cm in diameter were colonised most often by C. curvipes whereas rocky 
substrates with particles generally exceeding 10 cm in diameter supported a 
larger proportion of C. nigrifrons. It was observed that where a mixed 
substrate occurred beneath the same pile of kelp, there was often vertical 
zonation of larvae in that nigrifrons dominated at depth amongst coarse 
stones whereas curvipes largely occupied the finer gravel above. Some 
horizontal differentiation was also noted on a similar pattern as also reported 
by Watson (1967), who additionally noted a preponderance of curvipes in 
seal carcasses. It remains unclear whether the basis for this phenomenon 
lies with site selection by ovipositing females, or active migration or differen¬ 
tial mortality of the larvae. 

In contrast, Apetaenus watsoni does not appear to interact to a large extent 
with the Coelopa species and is probably much less dependent on kelp for its 
survival. 
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THE BREEDING BIOLOGY OF THE 
LIGHT-MANTLED SOOTY ALBATROSS 

PHOEBETRIA PALPEBRATA 
ON MACQUARIE ISLAND 

K.R. Kerry and B.R. Garland 
Antarctic Division, Channel Highway, Kingston, Tasmania, 7150 

The Light-mantled Sooty Albatross is a bird of the Antarctic and sub- 
Antarctic regions. It has a circumpolar distribution and breeds on Macquarie 
Island and eight of the other sub-Antarctic Islands which are found either 
side of the Antarctic convergence. At sea it is most common between this 
oceanic front and the pack-ice of the Antarctic. Occasionally it is observed 
to the north in the Tasman Sea. 

The breeding population of the Light-mantled Sooty Albatross on Mac¬ 
quarie Island is 500-700 pairs (Kerry and Colback 1972). Their nests are 
scattered along the steep hillsides and cliffs of the entire 85km of coastline. 
Mostly the nests are in ones or twos and are difficult to find among the 
tussocks and even harder to reach. 

Observations on the species commenced in 1951 when birds were given 
bands made from narrow aluminium strips stamped "Inform ANARE 
Australia'' (Howard 1954). A bird was found in 1970 and another in 1976 
still wearing these bands! In 1954 bands supplied by the newly formed 
Australian Bird-banding Scheme were used (Kerry and Colback 1972). From 
then until 1969 114 adults and 71 chicks were banded and since then to 
the present a further 347 adults and 724 chicks. 

A detailed study was commenced in 1970 initially to describe as fully as 
possible the biology and more recently the population dynamics of the 
species. The methods and some of the results are briefly summarized below. 

The field work for this program was initiated by one of us (Kerry) during 
1970 and the summer of 1971/72 and then by a number of ANARE expedi- 
tioners both from the Antarctic Division and the Tasmanian National Parks 
and Wildlife Service. 

The main study is carried out at the north end of the Island within a 2km 
radius of the ANARE station. Usually 40-60 pairs breed there anually. The 
majority of the nests are found in Gadget Gully, First Gully and along the 
east face of Wireless Hill. Each year the nests are numbered and the parent 
birds checked for bands. Chicks are banded in February. A total of 398 
nests have been recorded between the breeding seasons 1970/71 and 
1983/84. Detailed records are maintained on computer file within the An¬ 
tarctic Division and the banding records also with the Australian Bird- 
banding scheme. 

During the early years of the study, nests outside the study area were 
searched but without success for banded birds which had moved outside the 
study area. Further there was no evidence of an interchange of breeding 
birds between Wireless Hill and the area to the south of the Isthmus. This 
suggests that the birds do not disperse very far around the Island and that 
population studies based on breeding birds at least can be made on the basis 
of birds marked and recaptured in the study area itself. 

A second group of birds were studied from time to time. These are located 
at Bauer Creek Valley just inland from Bauer Bay. These nests are subjected 
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to minimum interference and serve as a control to monitor the effects, if 
any, of the more intensive investigations in the main study area. 

The first birds for the season arrive about 1 October. Established breeding 
pairs arrive seemingly together. Courtship proceeds over a ten day period 
during which time the mate is selected or old pair bonds reestablished. The 
courtship displays are elaborate but two elements are observed commonly. 
These are the advertisement call performed by the male and the paired 
flight. The advertisement call is a disyllabic call "Pee-aw" call with the first 
syllable (pee) performed with the head pointing skyward and the second 
(-aw) with the head tucked to the breast. The paired flight is beautiful to 
watch. It is an ethereal pas de deux with both birds flying in synchrony. 
Courtship commences with the male on a prominent site or at a nest site 
calling to the birds flying past. Eventually one or more birds will land and the 
displays proceed through a sequence of elements which include those 
described above and also beak thrusting, self and mutual preening and tail 
fanning (usually by the male). At first the displays are very short and often 
break off early in the sequence with a member of the pair flying away. The 
other bird may follow and together they perform the paired flight. The ritual 
then repeats with the male often landing at a new site. Eventually a nest site 
is chosen, a rudimentary nest prepared. The hen after mating a number of 
times over 1-2 days goes to sea leaving the male to guard and continue to 
build the nest. She returns several days later, lays a single egg and again 
departs to sea leaving the male to take the first incubation shift. Both birds 
alternate shifts throughout the incubation, brooding and then feeding the 
chick. 

Laying takes place between 20 October and 5 November. The first chipp¬ 
ing of the egg occurs through the period 26 December - 3 January. The 
chick take 3-5 days to emerge from the egg and is brooded for about 18 
days. The fledglings finally leave the nest between mid-May and mid-June 
after which no further birds are seen for the season. The incubation period is 
64-71 days, the hatching to final departure 144-1 53 days and the total 
breeding season from the first adult to arrive to the last chick to leave is 
253 days. 

Once a breeding pair becomes established they will, with minor excep¬ 
tions, remain together for life. One pair (00141,00142) recorded together 
breeding in 1954/55 were still together in 1975/76 when they were last 
observed. Pairs tend to breed in the same location and even on the same 
nest. Chicks also seem to return to their hatching area when they eventually 
breed. 

The hen lays a single egg which if broken is not replaced. During the 
period of 1970/71 to 1980/81 breeding success measured as eggs laid to 
chicks fledged averaged only 52%. It was found that if the pair failed to rear 
a chick then approximately 33% of the pairs return to breed the following 
year. However if they reared a fledgling then they miss a complete breeding 
season. Even then only 30% of these pairs breed 2 years later and a further 
18% the year after that. Thus a pair of birds is capable of fledging a chick at 
best once every 2 years but on average once every 3-4 years. The reproduc¬ 
tive rate of this species on Macquarie Island is probably the lowest for any 
avian species. 

The cause of failure varies but since the 1971/72 season there appears to 
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be a steady decline in the success rate. It is unlikely to be due to human in¬ 
terference since failure of the control nests is similar. One possibility is a 
change in the availability of food. It has been suggested also that the preda¬ 
tion of chicks by feral cats might have increased. It is possible also that the 
two causes are linked in that undernourished chicks are less able to defend 
themselves by spitting proventriculus oil. (I have observed a fully grown cat 
being repelled in such a manner by a two month old chick.) 

The age-specific mortality for the species has not been calculated, 
however the recoveries of banded birds show the species to be long lived. 
Of the 66 birds banded as chicks between 1954 and 1964 11 have been 
observed 1 5 or more years later. The oldest known age birds were 27 years. 
So far only two birds banded as chicks have joined the breeding population 
one a hen aged 8 years and the other of unknown sex aged 6 years. It 
would seem that breeding at this age is exceptional since chicks have been 
banded each year since 1 970 and only one of these has joined the breeding 
population. 

After the chicks depart the nest they go to sea and remain there for 
several years. Virtually nothing is known of their movements away from the 
Island since only two birds banded at Macquarie Island have been recorded 
elsewhere. These were fledglings, and each was found four months after 
banding on the North Island of New Zealand. The young birds return to the 
Island from about 6 years of age onward. These adolescents are usually 
seen about the breeding areas with an increasing frequency after egg laying 
has ceased. They are then observed throughout much of the remaining 
breeding season often participating in courtship displays. Because of the 
short period of time between the arrival of both members of an established 
breeding pair it has been suggested that they remain together at sea. There 
is no direct evidence to support this hypothesis but it is interesting to note 
that birds have been observed displaying at sea among the pack-ice and that 
pairs remain together following a successful or an unsuccessful breeding 
season. 

The study of the Light-mantled Sooty Albatross population on Macquarie 
Island has now spanned 33 years dating from the time banding first took 
place. It has provided interesting and valuable results. It is hoped that the 
study will continue for some time yet and that it will continue to provide 
useful data on this interesting and beautiful species. 

The authors wish to thank all those expeditioners who assisted with this 
study and in particular to acknowledge the work of Roger Barker who died 
as the result of a fall while working on the project. We thank Howard Burton 
for computing assistance. 
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IT'S GREAT TO BE ALIVE, ESPECIALLY ON MACQUARIE ISLAND 
R.J. Tomkins 

64 Tompson Road, Revesby, N.S.W. 2212 

I am tired of writing "scientific" articles for ornithological journals. 
Nowadays these articles must be curt, statistical and non-speculative. They 
are dehumanised. 

Five such articles of mine on the Wandering Albatross (Diomedea exulans 
chionoptera) at Caroline Cove, Macquarie Island are in various stages of 
publication or preparation. They deal with the morphology and plumage 
(Tomkins 1984), breeding success and adult mortality, egg fertilisation 
(Tomkins 1983a), purple bill flushes and "pink ears" (Tomkins 1983b), and 
the attendance of breeders and non-breeders there. Intriguing and thought- 
provoking though some of it may be, it is dry. Can I share with you some of 
the more fun side of Wanderers by describing observations, not data? 

Macquarie Island is a flower, and don't let anyone tell you different. Green 
and brown, shapely, it glistens like a banksia bush in the dew. It is regularly 
daubed white, as when a bird on high sends its message to the flower 
below. It is swayed gently by a predictable breeze (cold and strong), and is 
sometimes shaken unkindly by earth tremors. But you do not run the risk of 
sunburn. Imagine then, after breasting Sodomy Ridge standing awestruck 
watching the white specks dancing in the caldera-like amphitheatre below. 
These are the magnificent Wanderers of Caroline Cove, circumpolar 
travellers of the Southern Oceans. 

But first, a bit of background information. Approximately 11 Vi months 
after egglaying the young birds fledge in rich dark chocolate brown plumage, 
but then change over many years into Persil white with intricately laced, 
finely tipped black feathers on their wings. Females don't become as white 
as males, and their dark plumage remains identifiably brown instead of the 
males' black. With a wing span of 3 to 3Vi metres and body weight of 6 to 
8% kg they are one of the world's biggest sea birds. In spite of this their 
grace at sea, and majesty on the breeding ground, defies my description. 
They breed on several remote islands in the South Pacific, South Atlantic 
and South Indian Oceans. They probably live for 20 to 30 years on average, 
and at Macquarie Island in 1982 one supercilious male was breeding at 
27 + years of age. They usually mate for life, but, compared with popula¬ 
tions on other islands, there are an unusually large number of examples of a 
partner being absent from Macquarie Island for several years and then retur¬ 
ning, only to find that in its absence its mate has commenced breeding with 
a third bird. All partners seemed to accept this "divorce" unperturbed. They 
lay only one egg per breeding attempt, and because of an extended period of 
chick care can raise only one chick every two years. This slow reproductive 
rate, the almost alarmingly high adult mortality rate, all coupled with the 
very small numbers of breeders at Macquarie Island (7 eggs in 1975 and 
less each year since then) makes this population very vulnerable to natural 
or unnatural mortality. 

At the end of November males which expected to breed and those which 
did not have a partner (surely they know this) arrived; then came the 
females a week or two later. The males which expected to breed went to 
almost the exact spot as they bred last time, sat there, and went to sleep. 
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They rarely participated in colony society, content to save their energies un¬ 
til their loved ones arrived. Model solid citizens. Usually the female accepted 
her mate's choice of nest site, but sometimes matrimonial disharmony raised 
its voice. One female arrived for the first time that season whilst her mate 
was temporarily absent. She went to a site on which they had bred about 
three seasons previously, and there she sat. Hubbie returned, and invited her 
back to his rough arrangement of trodden tussocks he called home. But no. 
There she was, and in spite of his appealing to her in voice and caresses of 
that delicately wielded huge bill, there she stayed. Guess who gave in! Later 
that summer, at the other end of the island another "pair” experienced 
similar home-making problems. They each built a big nest within 1 'A metres 
of each other, and each refused to visit the other's nest. No wonder they 
had not laid an egg for the past few years. But back to our typical pair. He 
stayed at home and slept most of the time. She occasionally visited him, to 
seek the comforts she can only get in port, otherwise she remained at sea, 
presumably feeding to build up energy for egg production. Two or three 
days before that happy event she flew into the colony, and immediately set 
about converting his wretched hovel into a proper, solid volcano of a nest. 
Usually she ignored him whilst building, pausing only for the occasional cud¬ 
dle. Twice I watched different pairs cooperate in a spectacular fashion. The 
male walked slowly away from the nest, ripping up sods of roots and soil, 
and throwing them over his shoulder towards the nest. She either sat and 
stretched from her nest or moved off a little. But either way she picked up 
the exact piece he had thrown, and moulded it into the nest. This coopera¬ 
tion seemed unlikely to be due to coincidence. 

Like all good stories these days, a bit of sex is essential. Copulation bet¬ 
ween partners of a breeding pair is not hurried, penguin-style. Lots of gentle 
preening, endless "talking" and the considerate fellow takes his time until 
m'lady is ready. His ungainly waddle backwards along her back, using her 
depressed folded wings as guide rails is effective. With the female sitting on 
the ground the pair seem so rock-steady that they could make contact 
repeatedly, without dismounting. But no - the male jumped off after each 
contact. At the moment of cloacal contact both birds remained motionless 
for up to 19 seconds, and this is a good field guide to successful copulation. 
They seem to be quite happy, and successful, and this acrobatic perfor¬ 
mance can be repeated several times in succession. They undertake these 
"sessions" several times a day, and at any time between first arrival at the 
colony and the day before egg laying. There is very little description in the 
literature of egglaying, so it was of particular interest to watch. Unfortunate¬ 
ly I saw only two egglayings, but both were essentially similar. Both laid 
whilst standing, with feet on the nest rim, and the egg was ejected quickly. 
Immediately before laying the first bird stood hunched, body leaning forward 
as if unbalanced, her head slightly forced forward and lower to the ground 
than was the other birds' usual upright stance. She remained in this strain¬ 
ed, motionless position for at least three minutes, and then laid. Need I add 
that by the time we stumbled madly across the top of tussocks and the bot¬ 
tom of gullies with monstrous tripods and even more awkward movie 
cameras we were too late to film the egg laying? The second bird began to 
rotate her body about her pelvis, rhythmically rocking back and forth for 
several minutes before laying. Her body movements were as if she was 
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defecating in slow motion, i.e. a backward swing lifting tail and cloaca high. 
The frequency of her swings increased until she laid. Both birds stood mo¬ 
tionless for a few seconds after laying, inspected and touched the egg, then 
settled on it and commenced to incubate. To this day egg laying on Mac¬ 
quarie Island remains unfilmed. Had you been there you would have seen 
two grown men cry ... At the moment of laying by the second bird there 
was no suggestion of the "frozen", strained position noticed with the first 
bird. Perhaps the first had difficulties in laying and assumed the strained 
position to assist her labour, whereas the second had a relatively easy lay¬ 
ing, and the rocking is normal (I saw a slight rocking at egg laying with Shy 
Albatross on Albatross Island, Bass Strait.) Both birds are known to have 
laid a minimum of five eggs and therefore must be considered experienced 
layers. In 1975/76 all five eggs laid at Caroline Cove were laid in December 
(19, 23, 25, 26, 26) and the next year four of the seven eggs on the island 
were laid on 14, 14, 1 5, December and 5 January, and the other three on 
approximately 25 December (±3 days). Three obligingly laid by day, but 
four did not, and the rest were not under frequent observation. Tickell 
(1968) reports that in South Georgia it was usual for eggs to be laid during 
the day rather than during the night. 

The high failure rate of eggs and chicks allowed only one chick to be 
followed through to fledging - and the duration of its incubation was 70 to 
78 days, which surprised no one in that it is identical to the incubation 
period of Wanderers in other locations. Incubation shifts of both sexes is 
short in the beginning, gets longer, then shortens again as hatching ap¬ 
proaches. At least that is what we presume happens on Macquarie Island - 
no one has ever sat and watched the entire cycle. Any volunteers? Within 
this generalisation some individuals vary their shifts enormously. For exam¬ 
ple, one male, who was a breeder years ago but who played the field in 
1975/76, settled down and incubated his egg for 47 consecutive days the 
next season. His truant mate did not reappear that season, and he eventually 
abandoned it: as quick as a flash the everpresent Skuas were onto it. At the 
top end of the Island two eggs cracked. They say "never let a chance go 
by", so, to see how long, if at all, these birds will incubate an artificial egg, 
the one and only Smilie Brothers (that human fly from TASPAWS) carved 
two eggs from polystyrene, bolted their middle for weight, and "inserted" 
them. Both birds accepted, and both partners accepted them at the change 
of incubation shift. In fact the artificial eggs were incubated beyond the 
usual incubation period of 78 days by between 60 and 70%, and 23% of 
the normal incubation periods respectively. Dr. Gavin Johnstone (Antarctic 
Division) had both cracked eggs tested for organochlorine contamination, 
and both were very "clean". 

Just to show that experiments do not always turn out the way we want, I 
will risk ridicule and banishment to a desk job and tell of my egg weighing 
experiment. In the summer of 1976/77 I weighed all 3 surviving eggs at 
Caroline Cove the day they were laid, and every five days afterwards. Three 
eggs at the north end were weighed every 10 days when possible. The pat¬ 
tern of egg weight for a healthily developing egg is a constant, gentle loss in 
weight so that at hatching it has lost approximately 1 5% of its weight when 
laid. Not so my eggs. All increased up to 10% of fresh weight, then most 
decreased. The two cracked eggs lost weight rapidly after cracking, but 
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even they increased after laying. Only one egg is known to have hatched, 
and the egg weight at hatching was approximately 1 6% less than at laying - 
but it had increased weight by almost 18% within 38 days of laying. 
Desperation is the mother of ingenuity, and when this egg was found crack¬ 
ed about eight days before hatching, Slippery Smilie sidled over and patched 
it up . . . Little Doug hatched healthily, but disappeared a few weeks later. 
To this day I have no satisfactory explanation for this unique pattern of in¬ 
crease and then decrease in weight. The scales were calibrated regularly, 
eggs were protected from strong winds, all were dry and relatively clean. 
This pattern is too unusual to present to the sceptical scientist (including 
myself!) until duplicate experiments can be done. And considering the very 
small number of eggs laid in recent seasons this experiment is not likely to 
be repeated. Thus my data are doomed to a dusty note book on a top shelf. 

Incubation shift changeovers occur at any time of the day. (They may take 
place at night too, but this observer was too busy at night to check them 
out - I was usually trying to unscramble messages on the island radio ses¬ 
sion, or fighting sledgie biscuits, or being led astray by goodie/grog-bearing 
visitors from the main station). Like all males the fellows (Wanderers) were 
most reluctant to give up their family responsibilities. To effect changeover 
some females had to resort to bullying tactics such as neck and wing biting, 
and even walking on her partner's back. The behaviour people would tell us 
that this is a response to territory (= nest and egg) ownership, but sailors of 
the Southern Oceans know that it is more comfortable to stay on the nest 
than to battle the elements at sea. However, to illustrate I have no 
chauvinistic bias I agree that in some circumstances females showed better 
judgement than males. When approached for egg weighing or other closeup 
activities incubating males usually put on a brave front and an even braver 
hooked bill - right onto the nearest unprotected arm, nose or ear. On the 
other hand the females recognised me as being harmless and let me do 
almost anything with them with only the occasional tempering snap at me. 

Both sexes fed chicks, and I never ceased to be amazed at the gentle 
precision with which these birds manipulate that 1 56-181 mm hook-tipped 
bill. Feeding a two day old chick is a slow and patient process. Although it 
had greatly improved since 1 day old the chick still had great difficulty coor¬ 
dinating its movements. The chick spent most of its time asleep under its 
parents brood patch (often with its head pointing out from under the parents 
tail, peek-a-boo style) or eating. Feeding occurs at any time of the day, and 
presumably at any time of the night. To feed the chick the parent stood a lit¬ 
tle above it and put its bill down near the slightly exposed chick. The chick 
responded immediately by shuffling to face the same direction as its parent, 
and pointing head and bill up at 45°, waved its head from side to side, and 
commenced to call continously. The parent then adopted an ungainly feeding 
position: its head and neck laid low on the rim of the nest, body pointed up 
at a sharp angle, and tail depressed (possibly as a counterweight balance). 
Wings were moved slightly away from the body and raised slightly: they re¬ 
mained folded. This may also assist the parent to maintain balance. The 
parent then formed a "trap" for the chick's waving head by manoeuvering 
its own neck, chest and bill into a "V", with its mandibles wide open on one 
side of the "V". The adult slowly moved this arrangement towards the 
chick, and fitted its gaping mouth over the chick's head. At this stage the 



28 Tasmanian Naturalist October 1984 

adult had muscular spasms of the neck and chest region, in readiness for 
regurgitation of oil. Sooner or later the chick put its head in the correct posi¬ 
tion - perpendicular to and across the parent's tongue, and feeding com¬ 
menced. Sometimes the chick's waving head went into the parent's throat. 
The parent discharged small amounts of oil which ran along its tongue. (If 
you are bamboozled by all of this, try describing it yourself. Better still, 
watch the ABC film called "Ocean Wanderers".) Older chicks interrupt this 
flow whilst adopting the cross bill feeding position, and redirect it into their 
own throat by quickly moving their lower mandible up and down their 
parent's tongue. However, with a tiny chick a lot of oil was spilt, and it ac¬ 
tually swallowed as infrequently as one in eight discharges.The chick's mus¬ 
cle coordination and the feeding technique improved noticeably daily, and at 
five days old most attempts at feeding were successful. Unlike other 
members of this Order, neither adult nor chick Wanderer ever regurgitated 
food in defence. 

Assuming an incubation period of 78 days, the fledgling period (i.e. the 
time between hatching and fledging) of several chicks was known - 297, 
283, 274, 266, 284 ±5 days, and less than 281 and 269 days. These 
durations are in close agreement to the average of 278 days on South 
Georgia. Large chicks from the previous breeding season were usually pre¬ 
sent at the breeding ground at the commencement of egglaying, and some 
observers have suggested their presence interferes with activities of recently 
arrived breeders and non-breeders. I disagree this is so in this sparsely 
populated colony at Caroline Cove. Only once in three seasons was interac¬ 
tion seen between these chicks and the newly arrived adults. A large chick 
approached and supplicated to a non-breeding male who had landed and 
walked near the chick. The male snapped abruptly at the chick, and both 
went their own ways. Contrary to early belief. Wanderer chicks are not 
abandoned by their parents in normal growth. Five chicks fledged an average 
of nine days after their last observed feed, and in two nests a parent visited 
the nest site nine and one days after the chick had flown. Interestingly, only 
one parent was seen to return to the colony after the chick had fledged, 
either the male or the female. Also, neither parent of the chicks which fledg¬ 
ed in 1 976/77 was seen at the colony again that season after the chick had 
fledged. This may be because birds met at a given location at sea off¬ 
shore from Caroline Cove, and there the news of chick fledging is com¬ 
municated to those concerned. But more on association at sea later. 

Two major components of the diet of Wandering albatross on Macquarie 
Island were probably squid and fish. Several boluses regurgitated by adults 
and chicks were collected, and they mostly contained squid beaks, and long 
strands or "sheets" of skin-like substance. These were dark green in colour, 
and knobbly on one side, and were much paler in colour and smooth on the 
other side. These may have been the outer skin of squid. No red "skins" or 
fibres were ever seen. (Red and green were the predominant colours I saw in 
boluses and excreta of Waved Albatross in the Galapagos Archipelago.) One 
female visited her large chick three times in two days. Her first visit was 
very disrupted by a very frisky non-breeding male, and little or no food was 
passed. Two days later she returned and fed the chick, which continued to 
supplicate vigorously until she left. Several hours later she returned again 
and regurgitated large sections of fish onto the ground. One piece was 
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salvaged from the indignant hungry chick and the flakes measured 40mm in 
diameter. Regurgitation of food onto the ground was not seen very often in 
Wanderers (however it was very common with the Southern Skua on Mac¬ 
quarie Island). Food was usually passed from the parent to the chick several 
times in each feeding session, and the maximum number of feeds in one 
session one gluttonous chick received was twelve. 

The intensity of supplication depended, among other things, on its age. A 
chick two to six weeks old called very little, and softly, and was not very ac¬ 
tive physically. Frequently the parent seemed to instigate feeding, not the 
chick. In comparison, several weeks before fledging big chicks could identify 
their flying parents whilst they were several hundreds of metres distant, and 
commenced a whinnying supplication before the parent had landed. When 
the parent walked near the nest the chick approached and its call changed to 
a high pitched squeak. If the parent did not produce food quickly the chick 
tentatively touched its parent's bill, but soon hit it vigorously with side to 
side movements of its own bill. Preening by parents of small chicks before 
and after feeding sessions was common, but infrequent with chicks large 
enough to fly. Ticks were seen on fleshy parts of the face, legs and feet of 
large chicks, but the colony did not seem infested by the little beasts. 

During their many months of growth chicks occupy their time in a variety 
of ways, but sleeping must be their most time-consuming activity!I! Nest 
building, which also serves as nest maintenance, was done by chicks from 
the age of four weeks onward. Snipping off tussock blades and ripping up 
grass and roots gave the vicinity of the nest a battle-scarred appearance. 
One chick was seen to cut and hold aloft a long leaf of Macquarie Island 
Cabbage (Stilbocarpa polaris) - yuk, it tasted awful, I don't know how early 
sealers and sailors ate it - and dexterously manipulated it with its bill, 
holding only the outer edge of the leaf. The same chick performed the same 
trick when offered a woollen mitten. (And if you really want a high, get a 
young female to nibble between your fingers and around your finger tips. Ex¬ 
hilarating.) As chicks get older they wander from their nest more frequently. 
A month or so before fledging it was rarely seen at its natal nest: in fact it 
may have constructed one or two small nests of its own nearby. I saw this 
happen with another subspecies of Wanderer on Gough Island D. e. dab- 
banena), too. It would be interesting to know if one sex builds these addi¬ 
tional nests more than the other. Other workers (Tickell and Pinder 1972) 
have found that Wanderer parents can identify and locate their vagrant 
chicks at the age of 8 to 20 weeks old (probably by sight as well as voice), 
and will feed only their own chick. By comparison Black-browed Albatross 
and Grey-headed Albatross parents will feed any chick in the parent's nest. 
For a few weeks before fleding, chicks strengthen their muscles by practis¬ 
ing flying, and this fun spectacle has been well documented by others. 
Several chicks grabbed and bit the elbow (carpal) joint of their wings whilst 
practicing, and made short high pitched whinnies (of frustration?). None of 
the chicks which fledged from Caroline Cove were seen again that season 
once they had flown. However, in another area, of gently sloping feldmark, a 
chick made several flights, the longest of which was one kilometer to sea, 
and then returned to land rather bumpily near its nest. After watching them 
grow for many months, I had a weird tightness in my throat as these chicks 
practised, climbed up high on a hill, and then disappeared in their debut 
flight. It may be the closest I ever get to "fatherhood". 



30 Tasmanian Naturalist October 1984 

Back to more tangible things, such as moult. Wing primary and secondary 
feathers and tail were not examined for moult (it is problem enough to ac¬ 
curately measure these not-so-gentle-giants on your own without having to 
unfold and extend their never-ending glider wings). No such feathers were 
seen on the ground during my three summers and an intervening winter, and 
it is unlikely adults moult these whilst at the colony. Several other albatross 
workers arrived at the same conclusion, and we can't all be wrong ... On 
Macquarie Island the occasional body contour feather can be seen at any 
time of the year near a nest, and it is probable breeding adults undergo a 
gradual but continuous moult of body contour feathers. Incidental observa¬ 
tions on the condition of paint sprayed on the neck and chest region allowed 
me to look for moult in these regions. No 1 977 breeder or known ex-breeder 
showed any significant moult of painted feathers. One previously unbanded 
male ("Toorak" - his social habits were similar to that of some fair residents 
in that suburb in Melbourne Town and perhaps of Lower Sandy Bay) 
moulted slightly. He was a non-breeder in all three summers, and in the last 
had a combined plumage score (see Gibson 1967 for an excellent plumage 
pattern scoring system in which he used intermediate quarter scores to 
describe patterns on the head, back, wing and tail) of 19.25, which sug¬ 
gests he was, say, at least 1 5 years old. It is not known if he had ever bred, 
but in the last two summers he arrived later than was expected for this age 
group (i.e. breeders and exbreeders). Three of the four birds less than 1 2 
years old (two females and one male) underwent distinct body moult whilst 
at the colony. The fourth bird, an eight year old male, showed no sign of 
moult, and was very active in courtship activities. It is possible he had 
reached full physiological maturity. This bird was one year older but con¬ 
siderably darker than a seven year old bird I thought was a male, who 
changed from a dark to a reasonably light plumage colour in only 33 days. 
Several authors agree that the change from the all dark juvenile plumage to 
the all white stage is a slow, gradual process, but when the long term study 
on plumage pattern in Wandering Albatross on Macquarie Island is com¬ 
pleted by the Antarctic Division it may show the most dramatic change, 
from the juvenile to a "typical female" score of, say 11.00, and to a 
"typical male" score of, say, 1 7.50 occurs quite quickly - in two or three 
years - but changes after that are indeed slight and occur over many years. 
Breeding is not delayed until the plumage transformation is finished. Wise 
birds. 

I believe birds from the same colony have a mechanism which allows them 
to communicate with each other at sea. The simultaneous arrival at the col¬ 
ony of non-breeders, simultaneous departure and arrivals of breeders, 
"disappearances" or presumed death in the same year of both members of 
higher-than-expected numbers of Macquarie Island breeding pairs, offshore 
congregations often seen from Caroline Cove (all subjects of papers being 
published in other journals) and the non reappearance of one parent of fledg¬ 
ed chicks (this article) leads me to suspect individuals keep company with 
specific individuals away from the colony, at sea, far more than is currently 
believed. Richdale (1950, p. 52), in his memorable account of Royal 
Albatross in New Zealand says the same. Gibson's recapture off Bellambi, 
NSW of the same birds on the same day years apart also supported this 
idea, but a bit of fancy statistical analysis knocked that example for sixl 
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Another "coincidence" which deserves comment is this: an examination of 
almost any sea bird log kept whilst a ship is in the range of Wanderers will 
show that very infrequently is only one Wanderer seen. Usually there are 
two or more in any general area. This species is not a "mass migrator" as 
are some others, e.g. shearwaters, so one does not expect to see groups of 
Wanderers, except at feeding grounds. No one has yet published the in¬ 
cidence of old birds flying with young birds, or old with old birds. This might 
throw some light on whether or not fledglings travel the world alone, or in 
the company of an adult, or with a parent. It may well assist in the com¬ 
prehension of how young birds locate winter and summer feeding grounds. 
These age categories would have to be based on plumage characters; but in 
view of a paper being prepared by New Zealand workers on the variability of 
plumage between subspecies of Wanderers, this category allocation could be 
very misleading. Valuable observations from coastal and seaward stations 
(e.g. Barton 1979 and Cox 1976) could give plumage pattern details rather 
than the observer's interpretation of age. All these "coincidences of associa¬ 
tion" above may be simply due to chance. Information gained about associa¬ 
tion at sea of specific birds (i.e. by radio telemetry or satellite tracking) may 
increase our knowledge of the mechanisms controlling the formation and 
maintenance of pair bonds between breeders. What happens at sea is one of 
the darkest spheres of our knowledge of sea birds. My idea of association at 
sea by specific individuals is unacceptable to most workers. I ask though, 
that future research into the unknown be tackled with an open mind, and 
not discard theories simply because there is no proof, nor simply because it 
is beyond the scope of Man's surprisingly narrow perspective. A proverb I 
recently coined says "Big hypotheses come from small figments . . 

The best is yet to come. What you did depends on who you were, i.e. 
breeder or non-breeder. We already know what social sticks-in-the-mud 
breeders were. How and why did the non-breeders (who were also colour 
banded and colour painted) differ? If you agree with me that the ultimate ob¬ 
jective of their sometimes frantic antics during summer was to select and 
then secure a mate, then let's look in general terms how they did it. The 
male claimed a bit of earth as theirs, and threw together a rough nest on 
which they slept, rested and attracted females - I called this their "display 
nest". Females do not have such a nest. Females flew over the colony 
checking out the males, who displayed their wares to them. If interested she 
landed (i.e. "visits"), and they engaged in "courtship displays". Males often 
visited other males, especially when a female was there. If any inter-male 
aggression followed then the owner of the nest area almost always won. 

Although some preliminary sequences of courtship displays by birds sitting 
on the sea have been seen, most occured on land, at their natal colony. 
Courtship displays are a series of manoeuvres which culminate in an 
almighty shrieking of first one then the other bird. The noise cannot be put 
on paper, and the courtship displays are both intricate and rapid, so I recom¬ 
mend that you contact the Antarctic Division or TASPAWS and view 
"Ocean Wanderers", one of the four magnificent programmes on Macquarie 
Island in the ABC-TV series "Edge of the Cold", filmed by David Parer. 
Some experts tell us the function of the courtship display is to break down 
male barriers of aggression, and to assist the birds to synchronise their hor¬ 
monal and physiological condition so that they will both be at the same 
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stage of readiness when they commence breeding. 

Aggression is an obvious part of a male's personality. Take for example 

Gilbert (a male whose sexual exploits were second only to a certain expedi- 

tioner, after whom the bird was named . . .). I watched him for three con¬ 

secutive summers and he metamorphosed from a knock-them-down-and- 

bite-them (literally!!) type to a gentle, mild-mannered fellow, living in sin for 

the third summer with a charming lady - they bred the following summer, so 

perhaps their cohabitation was vindicated? The behaviour of the females 

changed too, as Randy-Mandy showed. She was a pretty active young 

thing, but summers later she ended up a model breeder. 

The aspect of non-breeders behaviour which most interested me was the 

apparent presence of a hierarchy - a pecking order, in both males, and 

females. In intra-sex aggressive encounters on neutral ground the same 

males, often older, usually won, as did older females. In multi-bird courtship 

displays very young males and females were often forced to sit on the side 

lines and watch their elders, and this was probably because they were not 

proficient at their display steps. But they were aggressively excluded. Slight¬ 

ly older males fought their elders to get part of the action. In the air, as a 

group of up to 7 birds circled the amphitheatre in "line formation" gestures 

and calls which I interpreted as being aggressive or threatening, were com¬ 

mon. It seemed that these gestures were made by younger birds following 

an older bird, and by any male following an older female. If such a hierarchy 

exists, it is reasonable to assume that it has advantages to the 

Wanderers. It may be that aggressive males rather than old males win a 

female as a life partner - this is one of the subjects of my next article. 

Macquarie Island is magic. Wandering Albatross are enthralling. But so are 

most animals in the wild. Most have idiosyncracies, and if you take the time 

and have the patience to learn about them then the rewards are enormous. I 

enthusiastically recommend to all field naturalists, beginners or old hands, 

the gentle practice of sitting and watching, and loving life. 
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