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INTRODUCTION. 

Low Isles are situated 16° 23' S., 145° 34' E. in the “Steamer 
Channel’7 of the Great Barrier Reef of Queensland. They lie 8 miles 
(nautical) from the coast, and 35 miles north-north-east of Cairns, and 
consist of two “isles’7 on a -single coral-reef platform about 1 mile in 
diameter. One isle is a small sand cay, the other is a mangrove swamp 
protected by a series of high shingle-ridges or ramparts. With a tidal 
range of over 10 feet, these two areas appear at high tide to be separate 
islets, but at low spring tides it is possible to walk across the reef-flat 
almost dry-shod from one to the other. 

This relatively tiny spot contains a remarkable variety of coral-reef 
features: luxuriant growing coral around the margins, -stunted corals in 
the pools, a typical sand cay of fine calcareous debris, a series of beach 
ridges or ramparts of coral shingle, and a mangrove swamp. 

Such is the microcosm which was selected by the Great Barrier Reef 
Expedition, organised by the British Museum under Yonge in 1928, to 
study problems associated with coral reefs. A happier choice could 
scarcely have been made. For twelve months the features, fauna and 
flora of Low Isles were systematically studied, soundings were made 
off-shore, and aerial photographs were taken by the R.A.A.F. It was 
the most comprehensive examination of a coral island carried out to date. 
Some of the resulting publications, such as those by Steers and Spender 
and others of particular interest to the geologist and physiographer, are 
included in the bibliography at the end. 
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9, REPORTS OF THE GREAT BARRIER REEF COMMITTEE. 

For a time following the expedition of 1928 a small marine 
biological station was maintained on the reef under Moorhou.se, and 
apart from purely biological work, valuable observations on the move¬ 
ments of coral shingle were made following severe storms in 1931 and 
a hurricane in 1934. Steers paid the island a second visit in 1936. 

In January, 1945, when the joint authors were commissioned to 
carry out some studies of coral reefs for strategic purposes, a visit to 
Low Isles was a natural choice. A thorough aerial reconnaissance was 
first carried out by flying boat, vertical and oblique air photographs 
were taken, and it was not until we were armed with these most valuable 
aids to modern survey that we actually landed at Low Isles. We were 
able to compare the older air photographs (1928) with the new on the 
ground, and derived further advantage from having Spender’s and 
Moorhouse’s maps for comparison. With these aids we are now able to 
make an analysis of the physiographic changes on this coral island at 
the end of a period of seventeen years. In another article, to be printed 
elsewhere, we are presenting a more general discussion of this coral 
group. (Fairbridge and Teichert, 1947, in the press.) 

Grateful acknowledgment is due to Dr. Dorothy Hill for reading 
the manuscript and for much helpful advice; to Dr. F. W. Whitehouse 
(then Lt.-Col., A.I.F.) for valuable discussions, especially as our 
companion on the Barrier Reef flights; to Lt.-Cora. T. F. Roberts, 
R.A.N.R., for assistance in interpreting weather and tidal data; and to 
the Trustees of the British Museum for permission to reproduce the Key 
Chart (text-fig. 1). 

OBSERVATIONS. 

General. 

In a general way we were able to observe that the bulk of the 
physical features on Low Isles had remained fundamentally stable during 
the preceding seventeen years. The Sand Cay, protected by the reef 
and by beach rock, had not altered except for normal seasonal changes 
of beach outline. The vegetation, partly destroyed in the 1934 cyclone, 
had considerably increased even over the 1928 growth. In the Mangrove 
Swamp, no sign was left of the 1934 damage, and young mangrove 
seedlings were clearly colonizing new ground in many directions. 
Referring to the system of letters and numbers on the key chart (by 
Stephenson et al1931, fig. 2, p. 23) reproduced here (text-fig. 1), the 
inter-mangrove “ glades’ * 1M1, IM2, IM3 are still quite clear, although 
a little overgrown at the edges. 1M4 was a large clear pool with some 
dead mangroves; it is now overgrown at the edges, though some fallen 
trunks are still visible. IMS and TM6 are now much overgrown. 

The amount of the overall growth of coral around the reef margin 
could not be checked, but there appeared to be a general expansion in the 
colonies of the Anchorage. On the sand-strewn Reef Flat one would 
scarcely expect any notable changes, though the various patches of sand 
had moved somewhat. Three small sandbanks (F2-4) south-west 
of the Cay appear to have been enlarged in 1934, and by 1945 had 
fused to form a long sand bar stretching south-eastwards from the Cay. 
Between F4 and A4 near the edge of the Anchorage there is more sand. 
F6 too is larger and has developed horn-like projections which point 
south-east and south-west. F7 and F8 have changed little in shape; 
F5 and F9-11 are unaltered. 
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Text-fig. 1. The 1928 Key Chart (after Stephenson et ah, 1931; reproduced 
by permission). 
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In 1934 Moorhouse noticed considerable destruction of the living* 
corals off the Boulder Tract, and in 1945 'it was noted that the western 
end of this tract (Bl) had become enlarged. It was so deeply inundated 
while we were at the Low Isles, however, that it was not possible to 
examine it on foot. At 132, boulders have been washed out into a small 
cone to the north-west, while at B3 (just north of the Cay) the tract has 
a tendency to be flattened, the boulders partly filling the Northern Moat 
to the interior. 

On Spender’s map no distinction is made between the zone of large 
coral boulders of the Boulder Tract and the belt of smaller boulders 
which surrounds much of the rest of the reef. The latter owes its origin to 
the action of ordinary storm waves on living coral heads, but the former 
to special storms in the north-west season. 

The Rampart System. 

The really outstanding change is in the rampart system, that series 
of high coral shingle ridges which fringe the windward side of the reef 
platform (the south-east) and gradually diminish at the northern and 
western extremities. Moorhouse (1933, 1936) had already reported 
extensive modifications here, and by 1945 we found that the processes 
had gone still further. The relationship of the rampart system to the 
edge of the reef-platform may be gauged from the section reproduced 
as text-fig. 2. 

The ramparts are characteristic of the low wooded island-reefs of 
the Barrier Reef channel, and are unknown in precisely the same form 
elsewhere. They consist of coral fragments (mostly Acropora) together 
with other calcareous debris which have been cast up by the waves from 
the region of the reef edge, and swept} up to the limit of wave swash on 
the reef platform. 

Under subaerial conditions, the calcareous material is gradually 
cemented into a hard, stony mass, best described as a “conglomerate” 
or “breccia” of coral shingle. Successive rows of these shingle ramparts 
develop on a normal aggrading shore. 

The inner ridges are the older and are more consolidated. The 
outer and younger ridges are still more or less uncemented. The older 
shingle gradually turns grey and then black, apparently owing to the 
growth of a thin film of algae (Teichert, 1947, p. 155). 

A significant difference between the shingle ramparts of the low 
wooded island-reefs and common sandy beach ridges, is the shape. The 
former are asymmetric; the outer slope is long and gentle (2° to 5°), 
the inner short and steep (45°). The height ranges from 5 to 10 feet 
above datum (mean low water spring tides), but the distance between 
one rampart and another, or against the Reef Flat, is rarely more than 
2 to 4 feet. 

The long, narrow strip between the ramparts fills with water at 
high tide, and because of shingle accumulations, it does not drain 
completely at low tide, but remains, as an elongate pool or “moat.” In 
such pools there is often active coral growth reaching several feet above 
the normal upper limit of such growth, a significant point for those 
who would use coral which has grown in situ as a datum for former 
sea-levels. 
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6 REPORTS OF THE GREAT BARRIER REEF COMMITTEE. 

As the wind blows from the south-east (S.E. Trade Winds) during 
the greater part of the year, the shingle debris tends to accumulate in 
the south-east. This factor also influences the over-all orientation of 
the reef and its offshore sediments. At Low Isles the typical horse-shoe 
pattern is developed, with the highest and most numerous ramparts in 
the south-east. In view of the fact that it is not an atoll, but a “solid’’ 
reef, the expression (suggested by Whitehouse) “horse’s hoof” is 
perhaps more appropriate. 

At Low Isles, in addition to this pattern, there are minor “wings” to 
the north and to the west. The resulting cross-seas during periods of 
high tide at these extremities of the reef platform has led to the accumu¬ 
lation and inward curving growth of long shingle tongues, known as 
the Tripneustes Spit (north) and the Asterina Spit (west), it is notable 
that the former has swung inwards another 50 yards since 1928, while 
the latter has extended 200 yards in that time. 

Smaller spits or tongues of shingle tend to build up and advance 
inwards from points along the inner margins of those ramparts which 
are still mobile. Mention will be made of the main cases below. In plan 
they give the inner margins of the respective ramparts an undulating 
or cuspate pattern. 

At Low Isles, Spender and others depicted and described an inner 
and an outer rampart. The outer was described as loose, somewhat 
unstable and tending to advance over the inner which was mostly 
blackened with age, generally firmly cemented, and extremely hard. 
This seems to be an over-simplification, however, and the terminology 
breaks down when more than two ramparts are developed. The material 
for the rampart-building is continually being accumulated as a result 
of the wave attack on the ever growing coral of the reef fringe. 

As suggested by Spender (1930, p. 209) the ramparts represent 
successive periods of accumulation of this debris; Stephenson, too, has 
pointed out the cyclic nature of this process (1931, p. 96). The material 
for the rampart can be carried only a certain distance over shallow 
water before the force of the waves become dissipated. Storms and 
cyclones will gradually cause the rampart to move inwards until a critical 
point is reached, when a new rampart will begin to form overlapping 
the first. Thus, as the living coral fringe grows further and further 
out. a second, third, and fourth rampart will follow the first, each more 
or less paralleling the other a little further to windward. It is not 
suggested that any one of the ramparts is precisely contemporaneous 
along its whole extent, or that succeeding ramparts represent .specific 
time stages. It is likely that while the fourth rampart is forming in 
exposed parts, the third rampart is still accumulating debris along 
more protected parts of the shore. It is not necessary to postulate 
any oscillation of sea-level or geological movement to account for this 
outward growth. 

In the most highly developed area, to the east and the south-east, 
we identified four rampart lines, not including possible remnants of still 
earlier rampart systems now more or less completely submerged in the 
Mangrove Swamp. 

The First Rampart, the oldest and innermost, is clearly defined and 
consists of the sand-crowned spit now preserved as “Green Ant Island” 
with certain misnamed “glades” to the east of the Mangrove Swamp 
(key chart, IM4A and B). Of these, IM4A is a typical curved shingle 
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8 REPORTS OF THE GREAT BARRIER REEF COMMITTEE. 

tongue, 80 yards in length. The rampart consists of black, firmly 
cemented coral fragments, the surface of which is severely corroded in 
places. Characteristically it forms a steep inner slope towards the 
Mangrove Swamp. The outward slope is gradual towards the steep inner 
edge of the second rampart. It is only just discernible from the air 
as it is heavily overgrown with Bruguiera, a mangrove found only iJn 
this small area. In the sandy places there is a miscellaneous vegetation 
including grasses and trees. There are no Rhizophora or Avicennia on 
this rampart, and this change of vegetation from the Mangrove Swamp 
on the one hand, and the Second Rampart on the other is clearly seen in 
the aerial photographs. On Spender’s and Stephenson’s maps the first 
rampart is indicated as a shingle area inside the Mangrove Swamp. On 
the key chart (Text-fig. 1) it appears misleadingly as part of the “Glades 
inside Mangrove Swamp.’’ There can be little doubt, however, as to the 
analogy of this rampart with those recognized as such by the British 
Expedition. 

The Second Rampart (“Inner Rampart” of Stephenson, Spender, 
et al.) overlaps the outer edge of our oldest rampart, resting on it at 
2-3° (sloping outwards). It is from 2 to 4 feet thick, and except for 
about 300 yards near “Green Ant Island” and to the north, it forms the 
innermost rampart. It can be traced from the southern side of the 
Mangrove Park to the northern end of the Mangrove Swamp. Like the 
first rampart, it consists of blackened and corroded coral “conglomerate” 
or “breccia,” but in this instance the dominant vegetation is the “white 
mangrove ”(Avicennia officinalis), examples of which are characteristically 
stunted, bent over and crowded, and present a smooth, velvety appearance 
from the air. In places, the fleshy, green creeper Sesuvinm is present. 
According to the air photographs, this rampart has not moved at all in 
the intervening seventeen years, but Avicennia has extended consider¬ 
ably, especially in the east and north-east (key chart IR13, 14, 16 and 
17). Additional shingle has accumulated recently at IR16 (it shows up 
glistening white) owing to the expansion at Gap D in the outer ramparts. 
In part the rampart has been practically overwhelmed by the advance 
of higher outer ramparts, especially at 1R15, and less so at IR13 and 14. 

The Third Rampart (“Outer Rampart” of Stephenson, Spender, 
ct al.) is the most complete and best developed of all, and it encircles 
the greater part of the reef platform. It is mostly loose or only partly 
cemented (e.g. to the south and north), and like the other ramparts 
varies from 2 to 4 feet in thickness, overlapping its predecessor. It 
consists partly of fresh, and partly of blackened and corroded coral 
fragments, which in part seem to be derived from the underlying second 
ramparL It was the great cyclone of 1934 that destroyed the parallelism 
of this ‘ Outer Rampart” with the “Inner Rampart.” As Moorhouse 
reported (1936), the cyclone coming from the north-east drove the whole 

Outer Rampart inwards along the northern and eastern sides of the 
isles. It can be seen in the latest air photographs that the process 
has gone even further since that time. 

Using the lettering on the key chart it may be stated that RA is now 
more scalloped at its western end, but has not encroached to any degree. 
Rl> and the south-west of RC are unchanged, but Gaps C and B are 
slightly lowered causing some draining of the moats. The shingle-spit 
or tongue R1 is unchanged, but between it and R5 there has been a 
general encroachment of the loose debris on to the second rampart. 
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Tongues R2 and R3 have been obliterated, and while R4 has still much of 
its former shape, it has been carried bodily forward about 30 yards. 
A new tongue of the third rampart has advanced in part on to IR12. 
At several points in this area the mangroves (Avicennia) on the second 
rampart were considerably damaged and engulfed by the invading 
shingle of the third rampart, but they are now growing up through the 
2 to 3 feet of shingle. Just south of R5 there is a new gap through 
which the water flows to about 2 feet above datum. Between tongues 
R5 and R7 the edge of the third rampart has reached within a few yards 
of that of the second, which from R6 to R8 brings it almost to the edge 
of the mangroves (Avicennia) growing on the second rampart, R8 has 
moved relatively unchanged about 30 yards inwards, and has been 
replaced in importance by a long narrow spit about 30 yards long and 
4 to 5 feet wide, which has broken through the Avicennia clump to cross 
to the inner edge of the second rampart. R9 and RIO have both moved 
forward in the general encroachment; RIO in a west-north-west direction 
as far as the Avicennia clumps on the second rampart to form a peculiar 
little curved spit, Rll since 1934 also has been carried west-north-west 
in a broad curve to the north-west end of the biggest Avicennia thicket, 
and overlaps 60 yards on the second rampart. Here again some of the' 
Avicennia survives on the seaward side, in spite of the obviously severe 
mauling it has received. The freshness and height of the shingle here 
suggests an incipient breastwork to be correlated in due course with the 
fourth rampart. R12 is still preserved intact. Gap D in the “Outer 
Rampart ” was reported by Moorhouse to be deepened and it is still 
well marked. R13 is still preserved, but the shingle has encroached 
generally some 60 yards to the west. 

1 he whole appearance of the northern end of the rampart system 
from R14 to 16 lias changed. It was formerly in the shape of an inverted 
V with the point oi the V to the north and crowned by a “Shingle 
Mound.” In 1934, this mound was flattened and moved inward 
obliterating the North-east Moat at this point. By 1945, R16 had moved 
south-east to the north point of the Porites Pond, and was crowned by a 
higher ridge or breastwork. 

The Fourth Rampart has formed mainly since 1928, probably even 
after 1934. It rests upon the “Outer Rampart” of the British Expedi¬ 
tion reports, and it is now well developed in several places along the east 
side of the reef. 

Three sections are particularly striking. In the south-east there is 
an almost straight ridge about 270 yards long with compound incurving 
spits at each end. The position on the key chart is approximately from 
M6 to 1R12. It appears to have been built up by the welding together 
and further accumulation of the two “breastworks” observed by 
Moorhouse (1933) after the 1931 storms. 

In the east there is a ridge, slightly concave to the outside and 250 
yards long, with compound incurving horns at the north end and a single 
pronounced hook at the south end (Spender’s “incipient ridge”). The 
latter appears to have been built up on top of the former R5 of the third 
rampart, which had moved north-westwards. The position of this 
eastern breastwork on the key chart is approximately inland from M8 
to Mil, forming a bulwark to the east of Green Ant Island. 
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In the north, the section forms the northern and western parts of an 
inverted U-shaped ridge at the extreme end of the reef-platform, crowning 
the encroachment of the third rampart from the former Shingle Mound 
to form a wall reaching down to the northern point of the Porites Pond. 

The fourth rampart may best be studied along the south-eastern 
section. This ridge is built of fresh, unblackened coral fragments with 
an admixture of greyish and somewhat more intensely weathered coral 
debris undoubtedly derived from the older third rampart. On the whole 
it is very light coloured, and contrasts strikingly with the dark greyish 
colour of the third rampart on which it rests. It shows up very clearly 
in vertical aerial photographs. The top of this rampart is only about 
2 feet wide and rises to about 10 feet above datum. The inner slope is 
very steep as usual (about 45°), but unlike other ramparts, the outer 
slope is also fairly steep, though generally not more than about 30°. 
This, however, is very much steeper than in the earlier ramparts, and 
has led to the use of the expression “breastwork’9 for these wall-like 
shingle ridges. 

The fourth rampart, being a very recent formation, differs from 
the older ramparts in its narrowness, though it will undoubtedly increase 
in width by addition of fresh coral material from the outside. It is 
recognisable in the aerial photographs taken in 1928, and was recognised 
as such by Spender, who called it an 4 4 incipient shingle ridge. ” It was 
noted as a 4‘new shingle wave” by Stephenson et al. in their reproduc¬ 
tion of part of the aerial mosaic. This incipient rampart was then visible 
only in the vicinity of R6 and R7. In 1931, Moorhou&e’s two small 
“breastworks” appeared, and further growth presumably took place 
during the 1934 cyclone. Since, however, shingle ramparts grow by 
accretion of coral debris from the outside, it is possible that new “shingle 
waves ’ ’ become completely amalgamated with the existing outermost ram¬ 
part. Whether this happens, or whether the new shingle wave grows 
into an independent rampart, must largely depend on local conditions 
which may vary from place to place. 

Reucs op Former Ramparts* 

As indicated above, we were able to identify as our first rampart a 
part of the best preserved shingle area (so-called “glades” 1M4A and B) 
which Spender and the British Expedition placed within the Mangrove 
Swamp. Actually, this area is not thickly overgrown, and the 
characteristic swamp mangrove, RJiizophora, is replaced by Brtiguiera, 
which generally prefers drier habitats and does not have its roots in 
water for very long except at high spring tides. 

Somewhat similar, but more overgrown, are a number of other 
shingle areas within the general compass of the Mangrove Swamp. These 
were recognised by Stephenson, Spender, et al. (1931, pp. 40-41) as 
former vshingle tongues, and as appearing to antedate the mangroves. 

The “Long Tongue” in particular, where the mangroves apparently 
find it hard to grow, certainly resembles in shape the long shingle 
tongues, such as may be seen on Three Isles and others. It is suggested 
that it represents former rampart material which is gradually being 
dissolved and drawn into the swamp. Its level is still above that of the 
rest of the swamp, but it cannot be associated with any specific rampart, 
except that it must be older than the oldest which we have recognised. 
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Erosion of Rampart Material. 

Since the rampart material is mostly calcium carbonate, partly in 
the form of calcite and partly aragonite, but largely amorphous, the 
effect of rain-water, in short, subaerial erosion, should be most marked. 
Solution and redeposition of rampart material are continually in action 
in a zone from just beneath the rampart surface down to a level some¬ 
what above datum, corresponding to the sea-water table. Curiously 
enough, however, it is only in the inter-tidal zone, and even then, mostly 
between mean sea-level and datum (low water springs), that chemical 
erosion on the surface is really striking. 

In this surf zone one might reasonably expect to find the smoothed 
and rounded effects of mechanical erosion. On the contrary, the whole 
surface is etched and pitted as by a powerful acid. It seems to be a 
case of the solution of the coral limestone by sea-water in the manner 
suggested by Macfadyen (1930) in the Red Sea, and also noticed in the 
inter-tidal areas of the East Indies by Kuenen (1933). 

On the interior sides of the ramparts there seems to be a second 
factor operating. The floor of the Mangrove Swamp is composed of soft 
black calcareous mud up to 6 feet deep, resting on the normal reef-flat. 
A bore put down by Marshall and Orr (1931) to a depth of 12£ feet 
went through grey mud into a mixture of sand and coral shingle. The 
black mud appears to be formed by the interaction of the mangroves and 
of carbonic and other acids concentrated from the decaying organic 
matter in the stagnant pools on a basement of predominantly calcium 
carbonate materials. 

The first .suggestion of limestone erosion by mangrove acids came 
from Wharton (1883), and further discussion may be found in Fryer 
(1910, 1912). For Low Isles, Spender (1929, p. 290) noted the process 
in a very general way. Mention was made by Stephenson et al. (1931, 
pp. 70-71) of decay bacteria liberating C02 and thus acidifying the mud, 
but the geological consequences of this process were not enlarged upon. 
It is possible that these acids are enriched by tannic acid from the man¬ 
grove bark (a well-known source of tannin) and by carbonic acid from 
the roots. It is well known that, under anaerobic conditions in the 
deeper levels of the swamp mud, hydrogen sulphide is produced by 
sulphur bacteria, which on oxidation would appear to form sulphurous 
or sulphuric acid. Variations in the pH factor here, shown by Orr and 
Moorhouse (1933), tend to support this theory. 

Calcareous material is occasionally added to the swamp by excep¬ 
tional storm waves at high tides. In places along the north-east side we 
observed how recent storms had driven a fine layer (up to 3 inches thick) 
of coral debris over the ramparts into the swamp. The material 
appeared to be hard and fresh on the surface, but on examination proved 
to be rotten. It was resting on the normal grey to black mud, and it 
appeared only a matter of time before ingestion would be complete. 

Comparisons. 

More than a score of similar coral islands of the Low Isles type, 
which have been called “island reefs’’ by Spender (1930) and “low 
wooded islands” by Steers (1929), occur along the steamer channel of 
the northern half of the Great Barrier Reef. Elsewhere, the nearest 
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equivalents seem to be in the Bay of Batavia, Java Sea (Umbgrove, 
1928; Kuenen, 1933). Verwey (1931) has mapped out certain shingle 
encroachments in the ramparts there which make interesting comparison 
with those at Low Isles (text-fig. 4). 

Text-fig. 4. Tiie Island of Hoorn, Bay of Batavia. Scale 1: 4000. 

(After Verwey, 1931.) 

a. The island in August, 1927, after photograph by the N.E.I. Air Force, 
reproduced by Umbgrove (1928). 

b. The island in August, 1930, after survey by Verwey. 

Comparison of figs, a and b shows the changes which took place in three years. 
The high eastern half of the shingle wall retired before the action of the waves, filled 
up the eastern entrance to the northern lagoon, and is now covering the mangrove 
trees. The arrows denote gaps in the shingle wall; the crosses are mangrove trees. 
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CONCLUSIONS. 

It is clear from the evidence of shingle movements at Low Isles that 
the rampart system cannot be regarded as an entirely stable feature. 
There is no suggestion of any notable change in relative sea-level, such 
as would become apparent in the course of seventeen years, so that we 
are forced to conclude that the rampart system is in a state of progressive 
evolution. There is no question of Low Isles having reached a state of 
“balanced finality,” as Spender has suggested. 

Nevertheless, destructive as well as constructive forces are active, 
and observations disclose that in addition to the mechanical destruction 
of growing coral around the perimeter of the reef and subsequent heap¬ 
ing up of the debris on to the margins of the reef-platform, there are 
also powerful corrosive forces which affect the calcareous reef material. 
These operate mainly in the inter-tidal limits, especially in the lower 

part of the tidal range. 

It is concluded that sea-water acts on coral limestone as a solvent 
under certain physico-chemical conditions in the inter-tidal zone. It 
is operative both on the outer and inner sides of the ramparts, and in 
the latter case there is an additional factor, the acidification of sea-water 
by the carbon dioxide produced by the mangrove roots and decay 

bacteria. 

On the constructive side, fresh coral is always growing, expanding 
the total diameter of the reef. Wave action tends to heap up the debris, 
building more and more ramparts, just as beach ridges develop on a 
normal aggrading shore. Against this, the forces of solution are much 
slower in removing the material, and while traces of the earliest ramparts 
have almost disappeared, the number of them appears to be steadily 
increasing. 



14 REPORTS OF THE GREAT BARRIER REEF COMMITTEE. 

BIBLIOGRAPHY. 
Fairbridge, R W., and Teichert, C. 1947. Now Analysis of Low Isles, Great 

Barrier Reef (Australia). Geogr. Journ., vol. 90 (in the press). 

Fryer, J. C. F. 1910. The South-west Indian Ocean. Geogr. Journ., vol. 36, 
pp. 251-271. 

Fryer, J. C. F. 1912. The structure and formation of Aldabra and neighbouring 
islands. Trans. Linn. Soc. London, ser. 2 Zool., vol. 14, no. XIX, 
pp. 397-442. 

Kitenen, P. H. 1933. Geology of Coral Reefs. Snellius Expedition, vol. V, 
Geological Results, pt. 2. 

MacFadyen, W. A. 1930. The undercutting of coral reef limestone on the coasts 
of some islands in the Red Sea. Geogr. Journ., vol. 75, pp. 27-34. 

Manton, S. M. 1935. Ecological surveys of coral reefs. Great Barrier Reef 
Expedition (Rrit. Mus., Nat. Ilist,.), vol. 3, no. 10, pp. 273-312. 

Marshall, S.. M., and Orr, A. P. 1931. Sedimentation on Low Isles reef and its 
relation to coral growth. Great Barrier Reef Expedition (Brit. Mus., 
Nat. Hist.), vol. 1, no. 5, pp. 93-133. 

Moorhouse, F. W. 1933. The recently-formed natural breastwork on Low Isles. 
Reports of Great Barrier Reef Committee, vol. 4, pt. 1, pp. 35-36. 

Moorhouse, F. W. 1936. The cyclone of 1934 and its effect on Low Isles, with 
special observations on Poritcs. Reports of Great Barrier Reef 
Committee, vol. 4, pt. 2, pp. 37-44. 

Orr, A. P., and Moorhouse, F. W. 1933. Physical and chemical conditions in 
mangrove swamps. Great Barrier Reef Expedition. (Brit. Mus., Nat. 
Hist.), vol. 2, no. 4. (c), pp. 102-110. 

Spender, M. A. 1930. Island Reefs of the Queensland Coast. Geogr. Journ., 
vol. 76, pt. 1 and 2, pp. 193-214; pt. 3, pp. 273-297. 

Spender, M. A. 1932. Tidal observations on the Great Barrier Reef Expedition. 
Geogr. Journ., vol. 79, no. 3, pp. 201-209. 

Steers, J. A. 1929. The Queensland Coast and the Great Barrier Reefs. Geogr. 
Journ., vol. 74, pt. 1, pp. 232-257; pt. 2, pp. 341-370. 

Steers, J. A. 1930. A geographical introduction to the biological reports. Great 
Barrier Reef Expedition (Brit. Mus., Nat. Hist.), vol. 3, no. 1, pp. 1-15. 

Steers, J. A. 1937. The coral islands and associated features of the Great Barrier 
Reefs. Gcogr. Journ., vol. 89, no. 1 and 2, pp. 1-29 and 120-146. 

Steers, J. A. 1938. Detailed notes on the islands surveyed and examined by the 
geographical expedition to the Great Barrier Reef in 1936. Reports of 
Great Barrier Reef Committee, vol. 4, pt. 3, pp. 51-96. 

Stephenson, T. A. and A., Tandy, G., and Spender, M. A. 1931. The structure 
and ecology of Low Isles and other reefs. Great Barrier Reef Expedi¬ 
tion (Brit. Mus., Nat. Hist.), vol. 3, no. 2, pp. 17-112. 

Teichert, C. 1947. Contributions to the Geology of Houtman’s Abrolhos, Western 
Australia. Proc. Linn. Soc. N.S.W., vol. 71, pp. 145-196. 

Umbgrove, J. II. F. 1928. De Koraalriffen in de Baai van Batavia. THenst 
v.d.Mijnb. Ned.-Indie, JVetensch, Mededel., no. 7, 68 pp. 

Verwey, J. 1931. Coral Reef Studies: 3. Geomorphological notes on the coral 
reefs of Batavia Bay. Treubia, Buiteneorg, vol. 13, no. 2, pp. 199-213. 

Wharton, W. J. L. 1883. Mangrove as a destructive agent. Nature, vol. 29, 
pp. 76-77. 



THE RAMPART SYSTEM AT LOW ISLES, 1928-45. 15 

EXPLANATION OF PLATES. 

PLATE I. 

Pig. 1. Low Isles. Oblique aerial view from the south. 

Pig 2. The Sand Cay, summer, 1945. (Vertical air photograph from 1,500 feet, 
6-inch lens, 21 January, 1945, by R.A.A.F.) The tide is somewhat higher 
than in the 1928 photographs. Northerly storms have built up sand-spits in 
the south-west and south-east to an exceptional size, curling round to south. 
Note the deflected wavelets of a stiff south-easter closing around the cay 

in the north-west. 

Explanation: 

1. Lighthouse (elevation of base 16 feet). 

2. Sand-spits. 

3. Beacli-rock. 

4. Sand Flat. 

5. Northern Moat. 

6. Boulder Tract. 

7. Coral heads (pinnacles of living coral rising nearly to the 
surface from 4 to 5 fathoms). 

8. Submerged (3 to 6 feet) living coral, western side of Anchorage. 

PLATE II. 

The south-eastern apex of Low Isles, winter, 1928. (Vertical air photograph 
from 2,000 feet, 10-inch lens, 24 September, 1928, by R.A.A.P.) The tide 
is low and the sea slight, exposing the windward platform, the rocky shelf 
outside the outer rampart. The outer rampart is of fresh coral shingle 
and appears white, while the inner rampart is darkened and partly over¬ 
grown by Avicennia. 

Explanation: 

1. Windward Shelf. 

2. Outer or third rampart. 

3. Inner or second rampart. 

4. Moat. 

5. Mangrove Park. 

6. Deep Pools. 

7. Mangrove Swamp. 
8. The Long Tongue (regarded as part of very early rampart' 

system). 

9. Open glade in Mangrove Swamp with dead trees. 

PLATE III. 

The south-eastern apex of Low Isles, summer, 1945. (Vertical air photo¬ 
graph from 1,500 feet, 6 inch lens, 21 January, 1945, by R.A.A.P.) Very 
heavy surf from the South-east Trade Wind obscures the windward shelf, 
but even with a high neap tide the waves do not cover the third rampart. 

Explanation: 

1-9. As for plate II. 

10. New breastworks (fourth rampart). 

11. Parts of third rampart which encroached on the second rampart 
in 1934. 

PLATE IV. 

North-eastern point of Low Isles, showing Porites Pond and Tripneustes 
Spit, summer, 1945. (Vertical air photograph from 1,500 feet, 6-inch lens, 
21 January, 1945, by R.A.A.P.) There is a heavy swell on the east side 
from the south-east trade wind and the tide is high neap. Note how low 
deflected waves close around the outside of the coral shingle, while small 
wavelets build it up from the interior. 

Explanation: 

1. Northern limit of Mangrove Swamp (Rhizophora). 

2. Inner or second rampart partly overgrown by Avicennia. 
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3. Outer or third rampart which Avas considerably damaged in 1934, 
and is now surmounted by a fourth rampart. 

4. Shingle Plat. 

5. Site of Spender ’a “B” Beacon and 11 Shingle Mound.9 9 

6. Site of North-east Moat which was completely overwhelmed by 
shingle of third rampart in 1934. 

7. Porites Pond. A deeper pool (about 1-2 feet above datum), 
sandy floored with living Porites corals. 

8. Sand Plat (about 3 feet above datum) darkened by mangrove 
mud and weed. 

9. Tripneustes Spit (about 4 feet above datum), a sand-spit over- 
lain by shingle which is advancing gradually over the Sand 
Plat. 

10. Submerged living coral bordering the eastern margin of the 
Anchorage. 

PLATE Y. 

South-western point of Low Isles, showing Middle Moat, Western Moat and 
Asterina Spit, winter, 1928. (Vertical air photograph from 2,000 feet, 
10-inch lens, 24 September, 1928, by R.A.A.F.) There is a slight swell 
from the south-east, but as the tide is low, the water in the moats on either 
side of the Asterina Spit is undisturbed. 

Explanation: 

1. Thalamita Flat in the south-east has a sand floor and scattered 
small blocks of dead coral overgrown with weed. 

2. Outer or third rampart of coral shingle. 

3. Gap A in the ramparts, leading to the south-west shelf. 

4. Fungia Moat, with living coral. 

\ 5. Middle Moat, with living coral. 

6. Asterina Spit of shingle which is gradually advancing over the 
; coral of the moats. 

7. Western Moat, with living coral. 

8. Boulder Tract of shingle and coral borders. 

PLATE VI. 

South-western point of Low Isles, showing Middle Moat, Western Moat and 
Asterina Spit, summer, 1945. (Vertical air photograph from 1,500 feet, 
6-inch lens, 21 January, 1945, by R.A.A.F.) Shows a heavy swell from the 
south-east, Note how at high neap tide the deflected waves close around 
the outside of the coral shingle, while small wavelets build it up from the 
interior, tending to "shepherd” the debris further and further in. In this 
way the Asterina Spit has almost doubled its length in seventeen years, 

Explanation: 
As for plate V. 

PLATE VII. 

Pig. 1. Pronounced hook-shaped shingle-tongue north-west of R5 which overrides the 
third and second ramparts. 

Pig. 2. Short shingle tongue (formerly R10) encroaching on the Aviccnnia on the 
eastern side of Low Isles. The higher JRhizophora of the Mangrove Swamp 
is shown in the background. 

Pig. 3. Fourth rampart in the south-west, looking north. 

Fig. 4. Basset edges” of eroded coral conglomerate, near the outer part of the 
second rampart. Young Avicennia are to be seen colonizing this hard 
material. & 

PLATE VIII. 

Aeiial view of south-western point of Low Isles, looking north-east. 
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Fig. 3. Fig. 4. 
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CYCLONE DAMAGE ON THE GREAT BARRIER REEF. 

By R. J. Gleghorn, B.E.E., A.M.I.E. Aust., Engineer (Lighthouse), 
Queensland. 

During my annual inspection of Queensland light stations in May 
and June, 1944, I observed and noted the damage done in December, 
1943, to some of the reef tops between latitudes 13° and 15° South, and 
longitudes 143° and 145° East, by a small but violent cyclonic disturb¬ 
ance. The effects were localised but severe; mangrove growth was 
particularly affected. 

The following reefs were landed upon and inspected :— 
Lat. s. Long. E. 

Pipon Island Reef .. 14 8' 144 31' 
Wharton Reef . . 14 8' *144 
Fahey Reef .. 14 4' 143 51' 
Hannah Island .. 13 52' 143 43' 
Water witch Reef .. 13 28' 143 41' 

Pipon Island Reef.—There was no marked alteration in 

appearance of this reef. 

Wharton Beef.—Extensive changes to the cay and slight damage to 
the lighthouse were caused on this reef. Three passages had been made 
in the previously unbroken shingle bank or rampart (approximately 
6 feet high) in the south and south-east. Near the lighthouse, which on 
this occasion was on the weather side of the reef, the coral shingle had 
been scoured out to a depth of 3 feet. (Fig. 1.) 

f 
5% 

o 
5 

Some twenty concrete blocks, weighing up to 300 lb. each, had been 
carried distances of approximately 50 yards, and one block had been 
carried 100 yards to the east of the lighthouse tower. Most of the stunted 
mangroves on the island were destroyed. 
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Damage to the lighthouse tower was slight. A f-inch diameter 
door-bolt was bent, and some glass prisms shaken loose. 

Fahey Reef.—A beacon mast (6" x 6") with a 450-lb. screw pile 
attached was carried about 100 yards to the north from its site. Many 
pieces of Heliopora cocrulea and Tubipora musica and numerous brown 
opercula of gastropods were among the normal coral detritus which caps 
this reef. 

Hannah Island.—This cay of about two acres is part of a reef of 
about 150 acres. Before the cyclone, almost one-half of the entire area 
was covered with mangrove trees up to 50 feet in height. After the 
cyclone the live mangroves were very irregularly distributed and covered 

10° 

15° 

19° 

(By courtesy of Mr. A. S. Richards, Divisional Meteorologist, Brisbane.) 

only about one-fifteenth of the area. Part of the remainder was thinly 
covered with apparently dead mangroves, and the rest was bare of all 
trees, limbs and roots having been carried away. Many of the apparently 
dead mangroves had the leaves stripped off, but they were showing green 
growth again in 1945, 1946 and 1947. There was evidence of very turbu¬ 
lent atmospheric forces in that, within a few hundred feet, there were 
groups of mangrove trunks broken off just above root level and lying in 
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one direction, other groups were lying spread outward from a centre as 
if flattened from above, and there were patches of bare reef where 
mangroves previously stood. 

The disappearance of most of the debris was all the more note¬ 
worthy, as there was little sign on the low island of any unusual sea 
forces. The maximum high tide mark was not one foot higher than the 
1943 maximum level, and the extra height was on the north-west .side. 
There was very little extra litter on the beaches. Horizontal forces had 
been relatively light, as a half of a ship’s tank (4' x 4' x 2') had been 
moved only some 100 yards, and several uprooted bushes had moved only 
100 feet or so northward. 

Water wit oh Reef.—There was no indication of any change on this 
reef. 

The following reefs were seen at a distance of less than 3 miles:— 

Reefs East side of Melville Pass 
Lat. S. Long. E. 

No. 2 . 14 1' 144 26' 

Burkitt Island 13 56' 144 45' 

Hay Island .13 40' 143 41' 

Fyfe Island 13 39' 143 43' 

Reefs on East side of No. 2 Melville Pass.—Indications of recent 
heavy seas could be seen but no coral boulders had been carried within 
the outer rampart. 

Burkitt Island.—Observed from a distance of 1-| miles, the upper 
30 feet of the 60-feet high mangroves were stripped. Patches of sand 
were visible where previously there had been an unbroken line of 
mangroves. 

Hay Island and Fyfe Island.—Both are mangrove covered and at 
a distance of 1 mile did not appear to have been affected. 

Conclusion.—It will be apparent from the above remarks that, in a 
fairly violent cyclone, the effect on reefs, on or near to its path, varies 
considerably. Apparently the vegetation on one reef may be almost 
destroyed, while on another at no great distance it may not be affected. 
This may explain why some reefs, which are suitable for the growth of 
mangroves, have few or none of these trees, whilst the covering of an 
adjacent reef may be dense. 

In this connection a senior lighthouse mechanic (L. Wright) with 
26 years’ experience in the area, has noted since 1919 the steady growth 
and spread of mangroves on Pipon Island. This probable regrowth lias 
been marked in the north-west and centre of the island, while in the 
south-east corner there is a dense .stand of mangroves about 30 feet high 
which has not changed noticeably throughout this period. The entire 
reef top appears suitable for mangrove growth. 

It is of interest to note that the Bathurst Bay area was subjected 
to a severe cyclonic disturbance in 1899. 

A. H. Tucker, Government Printer, Brisbane. 
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Reports of the Great Barrier Reef Committee 

Vol. VI., Part 2. 

A SURVEY OF THE DISTRIBUTION OF REEF CORAL GENERA IN 
THE GREAT BARRIER REEF REGION 

By John W. Wells, Cornell University. 

INTRODUCTION. 

Ever since James Cook sailed the Endeavour along the coast of 
Queensland in 1770, the Great Barrier Reef of Australia has justly 
been famous for its vast extent and the richness of its reef-dwelling 
fauna. This great structure extends from Bramble Cay in the Gulf 
of Papua (9°7'S.) southward along the coast of Queensland to the 
Bunker Group and Lady Elliot Island (24°7'S.), a distance of about 
1,200 miles. The distance from the series of reefs constituting the 
Outer Barrier to the mainland varies from 10 to nearly 200 miles 
and the Great Barrier Reef region, including Torres Strait, covers an 
area of roughly 100,000 square miles. Of this, perhaps 1,000 square 
miles are actually occupied by some 1,500 named reefs, banks, shoals, 
cays, and islands each of which either is, or is associated with, a coral 
reef. 

Curiously, the reef-building coral fauna of the Great Barrier— 
its chief raison d'etre—is not as well known as it should be, although 
systematics, by no means the sterile study some would have us believe, 
is a necessary prelude to any understanding of the Barrier’s complex 
ecology. The coral fauna is known to be very large, as evidenced by 
the long lists from the only fairly well explored reef tracts: Murray 
Island (9°40'S.) in the far north (Mayer, Vaughan, 1918), the Low 
Isles (16°22'S.) some 500 miles to the south (Crossland, 1952, and 
other reports of the Great Barrier Reef Expedition, 1928-29), and 
Heron Island (23°20'S.) near the southern limit of the Great Barrier 
(Salter, 1954). Many species have been recorded or described from 
other parts of the region, but no reasonably complete collections have 
been reported on from any of them. The total number of genera and 
subgenera of reef corals, including those reported here for the first 
time, is 60, of which 57 are scleraetinians and 3 (Tubipora, Millepora, 
and Heliopora) are non-scleractinians, out of 79 scleractinian genera 
known from the entire Indo-Pacific. The total number of species 
recorded from the literature and new determinations is not far short 
of 350, an astonishing figure that includes nearly half the known 
species from the Indo-Pacific. Further study will probably reduce the 
number of species, especially in the overspeciated genera Acropora, 
Montip or a, and Turbinaria, which alone include more than one-half 
of the 350 species. 

The earliest contributions to our knowledge of the reef corals of 
the Great Barrier, aside from a few genera mentioned by early 
naturalists attached to survey vessels, were by the talented missionary- 
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priest and naturalist, J. E. Tenison-Woods (1832-1889), in the 80’s 
of the last century (1878, 1879, 1879a, 1880, 1880a#). The rich 
collections made by Saville-Kent a few years later, and popularly 
though often somewhat inaccurately described in his truly monu¬ 
mental book on the Great Barrier Reef (1893), are largely in the 
British Museum (N.TI.) and have been partially described by Brook 
(1893), Bernard (1896-1906), and Matthai (1914, 1928). The work 
of Vaughan and Crossland has been alluded to. The latter described 
the rather incomplete collection, made by the Great Barrier Reef 
Expedition. These corals were accumulated largely from the ecologie 
work of the expedition and many of them were mentioned in the 
ecologie reports of Stephenson, Man ton, and Yonge. In spite of a 
year’s detailed study of the relatively small Low Isles reef, however, 
one or two genera and several species are known to occur there which 
are unrecorded in the reports. But aside from recent listings of corals 
found at Heron Island by Salter and Besley (1950) and Salter (1954), 
other additions to the known coral fauna have been small and often 
incidental. The list of references at the end of the present paper is 
reasonably complete as a basis for compilation of a list of genera and 
species known from the Great Barrier Reef region, and is the source 
of part of the records of distribution of genera shown on the chart. 
To these data I have been, able to add many new records from field 
work on the reefs and study of several collections. 

In 1954 I was privileged to serve as visiting lecturer in the 
Department of Geology, University of Queensland, under a Fulbright 
grant, and during May and June to travel the length of the Barrier 
aboard the Commonwealth Lighthouse Service steamship Cape Leeuwin, 
making some 40 stops at reefs, islands, and ports, at most of which, as 
time permitted, it was possible to study and collect reef corals. I 
record here my appreciation to the authorities of the Lighthouse and 
Navigation Service for permission to travel on the ship, and my hearty 
thanks to Captain H. G. Chesterman and all other personnel of the 
Cape Leeuwin for their real co-operation and many favours during the 
voyage. On this cruise many new records were made of the occurrence 
of genera, several of which had not been known to occur in the region. 
Other sources of new data were found in the coral collections in the 
Queensland Museum, especially the large collection made in the 1920’s 
by Charles Hedley, made available for study through the courtesy 
of the Director, Mr. George Mack. The Director of the Australian 
Museum, Sydney, Dr. A. B. Walkom, kindly permitted examination of 
the coral collections, and with the help of F. A. McNeill of the 
museum, a number of new occurrences was recorded in collections 
made many years ago by Tenison-Woods, Saville-Kent, Hedley, and 
others. Professor W. Stephenson of the Department of Zoology, 
University of Queensland, helped in many ways, not the least of which 
was the pleasure of his stimulating company during part of the trip 
along the Barrier Reef, and the opportunity of studying the coral 
collectiont in the Department of Zoology. To Dr. Dorothy Hill of the 

* The references cited are reasonably accessible, but Tenison-Woods wrote 
several interesting accounts of the Great Barrier Reef and its fauna, particularly 
Turtle Reef, near Cooktown, and tfie Low Isles, in a series of 7 articles during 
1879-1880 in the Australasian, a weekly family paper published in Melbourne. 

t This collection now contains named examples of all but one or two of the 
genera and subgenera, and well over half of the species recorded from the Great 
Barrier Reef. 
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Department of Geology, University of Queensland, and Hon. Secretary 
of the Great Barrier Reef Committee, I am obligated for travel arrange¬ 
ments and her keen interest in Barrier Reef coral problems. Special 
thanks are due to Dr. P. W. Whitehouse of the Department of Geology 
for his energetic procurement of a small but important collection of 
corals flourishing in a depressing '(to corals) habitat at Port Newry, 
and to K. E. W. Salter of the Department of Zoology, Sydney Univer¬ 
sity, for allowing me to examine his collections from Heron Island. 
Some significant records were made in small private collections in 
North Queensland. 

GENERAL CONSIDERATIONS. 

The geomorphology of the Great Barrier Reef has been extensively 
investigated during the past 185 years, the best recent summary being 
by Fairbridge (1950). The best faunal surveys are found in Saville- 
Kent’s famous work (1893) in spite of its many systematic errors, and 
in Professor C. M. Yonge’s more recent account of the work of the 
Great Barrier Reef Expedition (1930). The marine hydrography is 
poorly known except in one or two small portions such as the Low Isles. 
Broadly speaking, there is a uniform surface sea water temperature 
gradient downwards from the warm Torres Strait southward to the 
relatively cool (for the tropics) waters of the Capricorn and Bunker 
Groups (see chart), a gradient that continues along the eastern coast 
of Australia far south of the Great Barrier region. The surface currents 
within the Great Barrier Reef set in the direction of the prevailing winds 
according to the seasons. From April to November, the southeast trade 
wind causes a -J-l^r knot current which sets in a northerly or north¬ 
westerly direction toward the Torres Straits; from December to March 
the winds are variable and the current, usually less than % knot, sets 
more frequently to the southward (Australia Pilot, vol. 4, p. 9-10, 1951). 
The main surface water movement, thus, is towards the north. 

From the above sketch, it would be expected, a priori, that the 
tropical marine fauna of the Great Barrier Reef should become attenu¬ 
ated southwards. That this is true for the reef corals on the generic 
level is shown by the chart. The data on the chart must, of course, be 
regarded as provisional and subject to many additions as exploration of 
the reefs continues. Only a few reefs have been worked over, and 
those parts of reefs more than a fathom below the surface have as yet 
scarcely been touched. It may be added that well over two-thirds 
of the new records, indicated on the chart by a small circle, are those 
made in the field by myself, and represent results of a hasty ten-weeks ’ 
reconnaissance. 

The diminution of the fauna is also indicated by the following 
figures:— 

South Latitude. 

- -o 

Recorded Genera. 
9° — 17° 1 .. 60 — 59 

17° _2oi° I Great 59 - -53 

20J° 9o?o S’ Barrier 
1 Reef .. 53 — 35 

23F — 24i°J .. 35- -25 
24^° .— 27i° Moreton Bay .. .. 25 — 12 
27F — 34° Sydney .. 12- - 2 
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It will be noted that the attenuation is one of constant subtraction from 
the maximum variety in the north, and with no substitutions, i.e., no 
genera are known in the south that are not found in the north. The 
fauna as a whole remains fairly constant southward for nearly 800 
miles, with a rapid decline southward from the Whitsunday Group 
as the minimal temperatures fall below 20° C. (68°F.). 

The reef coral fauna nearest geographically and faunistically to that 
of the Great Barrier Reef is that of the adjoining eastern Indonesian 
region comprising the Arafura, Flores, and Banda seas, from which 
55 seleractinian reef genera are known, 50 of which are also found on 
the Great Barrier. A few genera are found in each region that are as 
yet unknown in the other: 

Great Barrier Reef: Coscinaraea, Stylocoeniella, Plesioseris, 
Caulastrea, Plerogyra, Dimcmopsanimia. 

E. Indonesian: Anacropora, Oulastrea, Scapophyllia, Physogyra, 
Callogyra. 

Of these, Coscinaraea, Stylo coeniella, Plesioseris, Caulastrea, and 
Anacropora are wide-spread in the Indp-Pacific, and will probably 
eventually be found in the areas whence they are now unreported. 
Plerogyra, Scapophyllia, Physogyra, and Callogyra are very scarce and 
sporadic in occurrence. Duncamopsammia is restricted to the Great 
Barrier Reef, and northern and northwestern Australia, and Anomastrea 
(Pseudosiderastrea) to the Australian-Indonesian regions. The reef 
corals of northern and northwestern Australia are still so poorly known 
that it is fruitless to attempt comparisons at present, except to point 
out that to date only 23 genera and subgenera including about 50 
species have been recorded from the vast region extending from the 
Gulf of Carpentaria around to Rottnest Island in the southwest. To 
this total I can now add 19 more genera and as many species. Relations 
on the generic level of the Great Barrier Reef corals to those of the coral 
reefs of the eastern New Guinea region are uncertain, for very little 
collecting has been done in the latter region. 

The ahermatypic or non-reef-building coral fauna of the Great 
Barrier is almost unknown. Living in shade on reefs and extending 
into deeper water are: Dendrophyllia (4 spp.), Tubastrea (2 spp.), 
Culciia (1 sp.), Balanophyllia (2 spp.), and Paracyathus (1 sp.). In 
depths of 5-25 fathoms are: Flabellum (3 spp.), Placotrochus (2 spp.), 
Ileterocyathus (2 spp.), Conocyathus (1 sp.), Holcotrochus (1 sp.), 
Caryophyllia (1 sp.), Madrepora (1 sp.), Ileteropsammia (1 sp.), and 
Notophyllia (1 sp.). 

NOTES ON THE IIERMATYPIC CORAL GENERA AND 
SUBGENERA, 

Figures in parentheses indicate the number of species recorded 
from the Great Barrier Reef. 

Acanthastrea (1). Uncommon throughout its range in the Indo- 
Pacific, represented by a single inconspicuous species. 

Acrhelia (1). Also uncommon, but conspicuous when it does 
occur. 
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Acropora (89). The protean scleractinian genus, with bewilder¬ 
ing speciation, and reef-former par excellence, accounting 
for about 80% of the mass of surface reefs. Many shingle 
beaches and ramparts are composed almost wholly of broken 
branches and bases of Acropora colonics. The number of 
real species of this genus on the Great Barrier is probably 
nearer 50. 

Alveopora (6). Not commonly found on surface reefs, but 
abundant below wave base, and often brought up snagged 
on lines from depths down to 25 fathoms. 

Anomdstrea (s.g. Pseudosiderastrea) (1). Previously known only 
from the Arafura Sea, but is fairly common though 
inconspicuous. Crossland’s record of Anomastrea irregularis 
from the Low Isles (1952, p. 165) refers to A. (P.) tayamrn; 
A. (Anomastrea) irregularis is confined to the western 
Indian Ocean. 

Astreopora (4). Less common than on other reef tracts, especially 
those of the central Pacific. 

Caulastrea (2). Not common, and the genus appears to have its 
maximum development in the area from the Philippines 
northward. C. simplex, a new species described by Crossland 
(1952) on the basis of a single corallite from the Low Isles, 
is of very doubtful validity. 

Coeloseris (1). Confined to the western tropical Pacific. Abundant 
in the Torres Strait region, sporadic to the south. 

Coscinara-ea (1). Previously unrecorded except from the Capri¬ 
corns, it is scarce on the Great Barrier Reef compared to 
its abundance on the seaward margins of reefs in the central 
Pacific. 

Cycloseris '(3). Normally not found in shallow water on surface 
reefs but on sandy bottoms below wave base in channels 
between reefs. 

Cyphastrea (4). Very common in nearly all habitats on surface 
reefs and down slopes into deeper water. C. serailia is much 
more abundant than the other species. 

Diploastrea (1). Previously recorded only by Crossland, but 
living in depths of one to two fathoms throughout the 
northern section of optimum conditions. 

Duncanopsammia (1.) Previously known only from Torres 
Strait and westward, it is actually common on the fringing 
reefs near the mainland southward for nearly 900 miles. 

Echinophyllia (1). Uncommon on the Great Barrier, as it is 
generally throughout its range, especially on surface reefs, 
where it lives in shaded places and is easily overlooked. It 
is probably commoner at depths of a few fathoms, as are 
its close relatives Mycedium and Ozypora. 

Echinopora (3). Widespread but nowhere very common. E. 
lamellosa is the commonest species. 
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Euphyllia (4). Common in the north, but extending south to 
the Northumberland Group. Very large and beautiful 
colonies of E. picteti Bedot were collected at Port Newry 
by Dr. Whitehouse, in a mud environment, associated with 
Duncanopsammia. 

Favia (5). Omnipresent, represented mostly by F. speciosa. 
F. pallida, so common in the central Pacific, is generally 
rare but may be abundant locally. 

Favites (6). Omnipresent. 

Galaxea (2). Commoner at one or two fathoms than on surface 
reefs. 

Goniopora (8). Much more abundant on the Great Barrier than 
in the central Pacific, where its relative Porites is 
omnipresent. 

Halomitra (1). I have seen only one or two authentic specimens 
of H. philippinensis from Torres Strait. Its homeomorph, 
Parahalomitra, is fairly common. 

TIeliopora (1). Non-scleractinian (alcyonarian). As elsewhere 
in the Indo-Pacific, restricted to warmer waters, and in 
places an important reef-builder. 

Herpolitha (1). Uncommon on surface reefs, but fairly often 
met with just below wave base. 

Hydnopliora (3). Common on surface reefs. 

Leptastrea (4). Very common. L. purpurea is a characteristic 
species of coral associations on rocky shores. 

Leptoria (2). Fairly common on surface reefs. 

Leptoseris (1). Previously unrecorded. A non-surface reef type, 
probably common in depths below 5-6 fathoms. L. gardineri 
occurs at 10-15 fathoms at least from the latitude of Cairns 
south to the Whitsunday Group. 

Lobophyllia (3). Common on surface reefs. 

Millepora (4). Non-scleractinian (hydrocoral). Restricted to 
warmer waters, and like lleliopora, less important on Great 
Barrier Reef than in the central Pacific. 

Merulina (2). Widely distributed, but nowhere very common. 

Montipora (61). Omnipresent; second only to Acropora in 
number of recorded 4 4 species. ” 

Moseleya (1). This curious coral, easily confused with Favites, 
and previously recorded only from the Torres Strait and 
northern Australia, has proved to be relatively abundant 
on fringing reefs near the mainland south to the Northumber¬ 
land Group. However, it is not confined to Australian waters, 
as shown by a specimen collected by Dr. F. W. Whitehouse 
at Morotai, Halmahera Island, south of the Philippines. 
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Mycedium (2). Previously known only from the Whitsunday 
Group, but actually common on reef slopes below wave base. 
There is probably only one species in this genus. 

Oulophyllia (2). Easily confused with Platygyra, seemingly 
uncommon. 

Oxypora (1). Like Mycedium, a deeper water type with about 
the same range. 

Pachyseris (3). Rare on surface reefs, but probably common just 
below water base. 

Parahalomitra (1). Commonly mistaken for Halomitra, with 
which it is homeomorphic; scarce on surface reefs, and as 
yet unknown south of the Russell Islands. 

Pavona (10). Much confusion exists as to the species in this 
genus, but there are fewer than the number listed. Less 
common than in the central Pacific, but ranging far beyond 
the tropics in Australia. 

P. (Polyastra) (1). Previously unrecorded as this subgenus from 
this region, although one of the specimens figured as P. 
(Pavona) varians by Crossland (1952, pi. 13, figs. 1, 2) is 
P. (Polyastra) obtusala (Quelch). 

Pectinia (4). Habit as for its allies Echinophyllia, Mycedium, 
and Oxypora. 

Platygyra (5). Omnipresent, with five species more or less 
artificially separated. 

Plerogyra (1). One of the rarest corals of the Great Barrier 
Reef; previously recorded only from the Torres Strait. 

Plesiastrea (1). Although nowhere very abundant, this genus 
extends far beyond the temperature limits respected by 
other hermatypic corals. It occurs around the Australian 
continent. 

Pocillopora (6). Only one species, P. damicornis, is omnipresent, 
and the genus is much less important than on the reefs of 
the central Pacific. 

Podabacia (1). Habit as for Herpolitlia and Parahalomitra. 

Polyphyllia (1). As for Podabacia. 

Porites (16). Omnipresent, but not ranging as far southward 
as one would anticipate from its occurrence elsewhere in 
the Indo-Pacifie at the extreme peripheries of the reef 
environment. 

P. (Synaraea) (3). Uncommon. 

Psammocora (1). Common. 

P. (Plesioseris) (2). Uncommon. One of the two species, P. 
australiae (Rousseau), is recorded only from “Australie.’’ 

P. (Stephanaria) (3). Common. 
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Seriatopora (2). 8. hystrix is common on surface reefs. 

Stylocoeniella (1). An easily-overlooked skiarophile, previously 
recorded only from Torres Strait and the Capricorn Group. 

Stylophora (4). Common. Species other than S. mordax (rare) 
and 8. pistillata are of doubtful validity. 

Symphyllia (4). Common. 

Trachyphyllia (1). Like Duncanopsammia and Moseley c, 
seemingly relatively common on inshore fringing reefs. 

Tubipora (1). Non-scleractinian (alcyonarian). Common on 
surface reefs. Its presence is easily recognised as a bright 
red constituent of “coral” sand. Alive, the gray-green 
polyps obscure the red corallum and it is often overlooked. 

Turbinaria (33). Omnipresent, but more abundant in deeper 
water than on most surface reefs. There are probably fewer 
than 10 good species. 
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CHART. 

The localities—reefs, islands, bays, passages, and ports—listed on 
the righthand side of the main part of the chart are those from which 
genera have been recorded or are first recorded here. The chart is 
believed to be accurate, but any errors of omission or commission are 
those of the writer. 

A. H. Tucker, Government Printer, Brisbane. 
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Reports of the Great Barrier Reef Committee. 

VOL. VI., PART 3. 

NOTES ON THE GEOLOGY OF SOME NORTH QUEENSLAND 

ISLANDS. 

PART I.—THE ISLANDS OP TORRES STRAIT. 

By Owen A. Jones and J. B. Jones, Department of Geology, 

University of Queensland. 

(Plates IX.—XI.) 

These rather brief and incomplete notes on the geology of some of 
the islands in the Torres Strait region are based on collections made by 
the late Professor H. C. Richards and the late Mr. C. Hedley while on a 
six weeks trip “ between Brisbane and Thursday Island most of which 
was devoted to the far northern part of the region ” (Richards and 
Hedley 1925), and by one of the writers (0. A. Jones) on a similar trip 
in 1946. Both trips were made under the auspices of the Great Barrier 
Reef Committee on the lighthouse steamer Cape Leeuwin by courtesy 
of the Commonwealth Navigation and Lighthouse Service. Grateful 
appreciation is expressed to Captain A. Moore. 

The area discussed is bounded approximately by latitudes 9° 20' 
and 10° 40' south and longitudes 141° 50' and 142° 50' east. The 
collections extend beyond these limits, especially to the south, and it is 
hoped to extend the descriptions to these more southerly areas in later 
papers. Much additional material, especially in the Torres Strait region 
has come from collections made and presented to the University by 
Mr. H. N. Hocking and Rev. W. P. H. Hubbard. An extensive collection 
was also made by Mr. R. J. Gleghorn, and other specimens were collected 
by Mr. C. Ogilvie, Mr. N. H. E. Weller, Dr. E. N. Marks and Dr. M. J. 
Mackerras. 

Discussion of some of the petrological problems with Professor W. H. 
Bryan and Dr. R. Grad well has been of great value. 

Jukes (1847) was the first observer to note that the islands in and to 
the east of Torres Strait can be conveniently divided into three groups, 
(a) those east of longitude 143° 29' which are composed of Recent or 
Tertiary volcanic rocks, (b) coral reefs, sand cays etc. between 143° 29' 
and 142° 48', and (c) the islands west of 142° 48', mostly “ high ”, wTith 
which this paper is concerned. 

These islands are all steep and rocky, and many reach considerable 
heights culminating in Banks Peak (1,246 ft.) on Banks Island. 
Geographically they fall into two main groups, the Prince of Wales 
Group and the Banks Group named from the largest island in each. In 
addition, there are a number of small islands. 
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Apart from the “ high ” islands there are a number of coral reefs 
and shoals. The largest and most interesting of these, five in number, 
occur between the Prince of Wales and Banks Groups, with Jervis Reef 
in addition immediately north of Mulgrave Island. These reefs, as much 
as seven miles in length, are strikingly elongated in an approximately 
east-west direction. There seems little doubt that this elongation is a 
stream-fining effect brought about by east-west tidal currents strengthened 
by concentration into the rather narrow strait and by further concentration 
into the narrow channels between the island groups. 

SUMMARY OF GEOLOGY. 

Table I. sets out all the islands on which we have been able to obtain 
information from specimens, published accounts, and field notes of 
H. C. Richards and of O. A. Jones. The second column gives our inter¬ 
pretation of the geology as discussed in the following pages, but it should 
be noted that in those cases in which the island is a large one, the geology 
may apply to only a small portion, the part visited. The sources, with a 
few omissions* are given in full in the third column. The overwhelming 
proportion of porphyry-like ignimbrites and crystal tuffs in the specimens 
which we have examined has made it seem reasonable to interpret 
“ porphyries ”, of which we have no specimens, as probably one of these 
pyroclastics. The second and third columns in conjunction show where 
such interpretations have been made. 

TABLE I. 

Island or other locality. Geology. Source of information and description 
from field notes or published account. 

Albany Island 
10° 44' S., 142° 37' E. 

?Crystal tuff, ?ignimbrite 
overlain by Blythesdale 
sandstone 

Porphyry intruding Tertiary sand¬ 
stone (Rattray, 1869) quartz 
felspar porphyry overlain by 
sandstone (Richards and Hedley, 
1925) 

Albany Rock* 
10° 43 S., 142° 38'E. 

Ignimbrite overlain by 
Blythesdale sandstone 

Quartz felspar porphyry overlain by 
sandstone (Richards and Hedley, 
1925) and (O. A. Jones, notes) 

Mai Island* 
10° 43'S., 142° 37' E. 

Ignimbrite overlain by 
Blythesdale sandstone 

Quartz felspar porphyry overlain by 
sandstone (Richards and Hedley, 
1925) and (O. A. Jones, notes) 

Bush Island and Tree 
Island 

10° 42'S., 142° 36'E. 

’Crystal tuff, ?ignimbrite Appear to be porphyryf (Richards, 
notes) 

Eborac Island* 
10° 41' S., 142° 32'E. 

Ignimbrite Porphyry (Rattray, 1869) and 
(Richards and Hedley, 1925). 
Quartz felspar porphyry (O. A. 
Jones, notes) 

Ida Island 
10° 42'S., 142° 33'E. 

?Crystal tuff, ?ignimbrite Porphyry (Rattray, 1869) 

York Island 
10° 41'S., 142° 31'E. 

?Crystal tuff, ?ignimbrite Porphyry (Rattray, 1869) 

♦ Specimens in Department of Geology, University of Queensland. 
t “ Porphyry ” as used by the various geologists cited, from its context clearly means “ quartz 

felspar porphyry This applies throughout the table. 
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TABLE I.—Continved. 

Island or other locality. Geology. Source of information and description 
from field notes or published account. 

Osnaburg Pointf 
10° 43'S., 142° 35'E. 

’Crystal tuff, ?ignimbrite Porphyry (Rattray, 1869). Appears 
to be porphyry (Richards, notes) 

Bishop Pointf 
10° 43'S., 142° 34'E. 

’Crystal tuff, ?ignimbrite Porphyry (Rattray, 1869) 

Ida Pointf 
10° 43' S., 142° 33' E. 

? Crystal tuff, ? ignimbrite Porphyry (Rattrajr, 1869) 

Evans Pointf 
10° 42' S., 142° 32'E. 

?Crystal tuff, ’ignimbrite Porphyry (Rattray, 1869) 

Cape Yorkf 
10° 41' S., 142° 32' E. 

? Crystal tuff, ? ignimbrite Porphyry (Rattray, 1869) 

Mt. Adolphus group 
of islands 

10° 38' S., 142° 39' E. 

?Crystal tuff, ?ignimbrite Porphyry (Jukes, 1847). Granitic 
(Rattray, 1869). Appear to be 
porphyry ; Mt. Adolphus appears 
to be capped by sandstone 
(Richards, notes) 

Harvey Rocks* 
10° 19'S., 142° 41'E. 

Ignimbrite 

Mt. Ernest Island 
10° 15'S., 142° 29'E. 

Granite intruded by 
lamprophyre dykes 

Granitic (Rattray, 1869). Appears 
to be granite (Maitland, 1892). 
Granite and mica traps (Haddon, 
Sollas, and Cole, 1894) 

Pole Island 
10° 11'S., 142° 31' E. 

Granite Granitic (Rattray, 1869). Appears 
to be Granite (Maitland, 1892) 

Burke Island 
10° 9' S., 142° 29' E. 

Granite Granitic (Rattray, 1869). Appears 
to be Granite (Maitland, 1892). 

Possession Island 
10° 43' S., 142° 24' E. 

Granite Granite (Jackson, 1902) 

Prince of Wales 
Island* 

10° 43' S., 142° 16' E. 

Ignimbrite (Heath Point) Appears to be porphyry (Richards 
and Hedley, 1925). Quartz 
porphyry (F. W. Whitehouse, 
verbal communication) 

Horn Island* 
10° 36' S., 142° 17' E. 

Quartzite intruded (?) by 
granite with soda 
granite porphyry 
(dyke?) 

Quartzite and Granite (Jackson, 
1902) 

Flagstaff Island 
10° 34'S., 142° 11'E. 

Stratified tuff Tuffs (Haddon, Sollas, and Cole, 
1894) 

Thursday Island* 
10° 35' S., 142° 14' E. 

Rhyodacite interbeddod 
with crystal tuffs, shales 
etc. 

Porphyry (Richards and Hedley, 
1925). Quartz felspar porphyry, 
red and grey, tuffs, shales etc. 
(O. A. Jones, notes) 

Deadman’s Island 
10° 34'S., 142° 13'E. 

Propylitised andesite Much altered quartz andesite 
(Haddon, Sollas, and Cole, 1894) 

* Specimens in Department of Geology, University of Queensland, 

f These localities are all on the mainland in the far north of Cape York Peninsula. 



34 REPORTS OF THE GREAT BARRIER REEF COMMITTEE. 

TABLE I.—Continued. 

Island or other locality. Geology. Source of information and description 
from field notes or published account. 

Friday Island 
10° 36' S., 142° 10' E. 

?Crystal tuff, ?ignimbrite Appears to be porphyry (Richards 
notes) 

Wednesday Island 
10° 30' S., 142° 19'E. 

’Crystal tuff, ?ignimbrite Porphyry (Moseley, 1892). Appears 
to be porphyry (Richards, notes) 

East Strait Island* 
10° 30'S., 142° 27'E. 

Granite (pegmatitic and 
aplitic) 

Double Island* 
10° 28' S., 142° 27' E. 

Granite and Aplite Four specimens were collected by 
Gleghorn, the only one at present 
available is aplite 

Hammond Rock* 
10° 31'S., 142° 12'E. 

Propylitised rhyolite (or 
extrusive quartz 
porphyry) 

Appears to be porphyry (Richards, 
notes). Weathered vesicular 
volcanic rock (O. A. Jones, notes). 

Hammond Island 
10° 33'S., 142° 12' E. 

?Crystal tuff, ?propylitised 
rhyolite 

Appears to be porphyry (Richards, 
notes) 

Goode Island* 
10° 34'S., 142° 09'E. 

Ignimbrite and tuffaceous 
shales etc. with acid to 
sub-acid dykes 

The stone is granitic and brittle but 
there is also porphyry (Flinders, 
1814). Quartz felspar porphyry 
intruded by a trachyte dyke 
(O. A. Jones, notes) 

Booby Island* 
10° 36' S., 141° 55' E. 

Crystal tuff Porphyry (Mosley, 1892), (Jack, 
1922) and (Richards and Hedley, 
1925) 

Banks Island* 
10° 11' S., 142° 16'E. 

Quartz sericite schist and 
granite 

Granitic (Rattray, 1869). The 
oldest rock is a coarse-grained 
normal granite, which has been 
intruded by a fine-grained grey 
granite, a dark coloured quartz 
porphyry and a later and lighter 
coloured quartz porphyry. 
(Shepherd, 1944). Mass of the 
island is granite (Ogilvie and 
Weller, 1949). 

Mulgrave Island* 
10° 07'S., 142° 09'E. 

Granite (sheared at Kubin 
Village) and propyli¬ 
tised andesite 

Main mass of island is red granite 
(Ogilvie and Weller, 1949). The 
oldest rock is a coarso-grained 
normal granite, which has been 
intruded by a fine-grained grey 
granite, a dark coloured quartz 
porphyry and a later and lighter 
coloured quartz porphyry 
(Shepherd, 1944) 

Farewell Islets 
10° 03'S., 142° 04'E. 

Granite Granitic (Rattray, 1869) 

Jervis Island 
9° 58'S., 142° 11'E. 

Granite, rhyolites and 
rhyolitic tuffs 

Granite, rhyolitic tuffs at 
Kwoianm’s Hill (Haddon, Sollas 
and Cole, 1894). Backbone of 
island is red granite (Ogilvie and 
Weller, 1949) 

* Specimens in Department of Geology, University of Queensland. 
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TABLE I.—Continued. 

Island or other locality. Geology. Source of information and description 
from field notes or published account. 

Turtle Backed Island 
9° 54' S., 142° 46' E. 

Granite Granitic (Rattray, 1869) 

Cap Island 
9° 50' S., 142° 33' E. 

Granite Sienite (Jukes, 1847) 

Gabba Island 
9° 45' S., 142° 38' E. 

Granite Appears to be granite (Maitland, 
1892) 

Cornwallis Island* 
9° 25' S., 142° 32' E. 

Granite intruded by 
lamprophyre dykes 

Granite with associated porphyry 
and associated steel-grey rock 
(Maitland, 1892). Granite and 
mica traps (Haddon, Sollas, and 
Cole, 1894). Specimen (Macker¬ 
ras and Marks is microgranite 
but may bo a dyke) 

Saddle Island 
10° 10' S., 142° 41'E. 

Stratified tuffs Fine-grained tuffs (Haddon, Sollas, 
and Cole, 1894) 

* Specimens in Department of Geology, University of Queensland. 

ROCK TYPES. 

The oldest rocks would seem to be a patch of quartz mica schist at 
“ The Cocoanuts ” on Mulgrave Island. The extent of the outcrop is 
unknown, but we have a specimen collected by Mr. Hubbard which has 
been sectioned. This shows that it is a typical schist with wispy aggregates 
of sericite and biotite set in parallel bands in a mosaic of quartz grains. 
It seems possible, from the appearance of the rock, that it is pre-Cambrian 
in age. 

Rands (1896) and Jackson (1902) recorded white quartzite from the 
north-eastern side of Horn Island, and Jackson recorded the same rock 
from Peak Point, the north-western tip of Cape York Peninsula. We 
have seen no specimen of this rock and its age is largely a matter of 
speculation, particularly as Rands and Jackson both described it as 
“ age undetermined ”. David in his “ Geological Map of the Common¬ 
wealth of Australia ” (1931), designated both areas as pre-Cambrian, 
but we have been unable to ascertain the reason for doing this. This 
designation is repeated on the recent (1953) geological map of Queensland 
compiled by the University of Queensland and the Geological Survey 
of Queensland. 

For convenience we describe next a series of acid lavas and pyro- 
clastics with (probably interbedded) shales and tuffaceous shales ; the 
relationship of these to the granite described later is unknown. They 
have been described as various types of porphyries by most observers, 
notably Haddon, Sollas and Cole (i894) and Richards and Hedley (1925) ; 
they are very widespread among the islands of Torres Straits. 

Thursday Island will be described in some detail as it exhibits the 
most complete sequence. The island consists of steep-sided peaks, 
rising to as much as 274 feet, separated by narrow valleys. With the 
exception of tuffaceous sediments and stratified tuff’s on the north-west 
coast of the island (immediately west of Rose Hill), all the rocks examined 
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are massive tuffs and flows which microscopically have all the character¬ 
istics of quartz porphyries or quartz felspar porphyries. But microscopic 
examination of a number of thin sections shows that the dominant rock 
types are compact, massive, well-jointed crystal tuffs, some of which may 
be ignimbrites, while flows also occur. 

Under the microscope it can be seen that in the massive tuffs, the 
“ phenocrysts ” of quartz, plagioclase and potash felspar are angular 
crystal fragments set in a micro crystalline groundmass (Plate IX., fig. 3). 
Two points are worthy of note. In the great majority of the tuffs, the 
quartz “ phenocrysts ” which vary from embayed euhedral forms to 
broken remnants, commonly possess borders of optically continuous 
quartz which have penetrated into the groundmass far beyond the borders 
of the original fragments. It is interesting that Haddon, Sollas and Cole 
(1894) have described similar outgrowths on plagioclase in a tuff from 
Jervis Island. They state (p. 456) that “ A plagioclase crystal, 5 mm. in 
length, has thus added a zone to itself which has become on one side as 
much as 15 mm. in width ”. The phenomenon is important because it 
strongly suggests that in both cases the “ ash ” of the groundmass was 
sufficiently hot after deposition to permit regrowth of the “ phenocrysts ” 
by withdrawal of material from the groundmass. However, it is possible 
that such regrowth was the result of re-heating by the intrusion of granite 
which outcrops on neighbouring islands and which possibly may be 
younger than the tuffs. 

The second noteworthy point is that the potash felspar “phenocrysts55 
are commonly strongly micropertliitic, having in fact the appearance of 
plutonic microperthite in contrast to the extremely fine perthitic texture 
which results from the inversion of soda rich sanidine or anorthoclase in 
volcanic rocks. This inversion has occurred in the “ quartz porphyries ” 
from some of the other islands. The occurrence of coarse microperthitic 
structure was first thought to be evidence against the tuffaceous nature 
of these rocks, but a search of the literature revealed that such is not 
unknown in lavas. Washington (1913) described microperthite 
phenocrysts from some of the flows on Pantelleria and Spencer (1930) 
dealt with several excellent samples in his paper on Moonstone from 
Ceylon and other places, but it does not appear to be a common 
phenomenon. 

While these tuffs are indistinguishable in the hand specimen from 
another rock from Thursday Island which we regard as a flow (Plate IX., 
fig. 1), there are significant differences in thin section. In the latter, the 
phenocrysts are less broken and there is not the same jumble of smaller 
fragments so conspicuous in the tuffs. Further there is a rudimentary 
alignment of the phenocrysts suggesting flow structure. 

In contrast to these massive, porphyry-like tuffs and lavas are the 
stratified tuffs, tuffaceous shales and shales occurring on the north-west 
coast of the island. These outcrop over a width of about 200 yards, with 
a dip of 35° in a direction N 50° W. Crystal tuffs or flows occur both to 
the east and west of the outcrops, but the field relationship is obscured 
by soil cover. The impression gained, however, is that the massive 
rocks are interbedded with the stratified tuffs and shales. 

The shales and tuffaceous shales are black and fine-grained, with 
gradations to rocks in which sand-size grains of felspar and quartz are 
set in a black carbonaceous matrix. Fragmentary, indeterminate plant 
remains, mainly woody tissues, are common in the finer beds. In the 
coarser members, graded bedding is a common feature observable as a 
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decrease in both the number and size of the larger grains towards the top 
of each bed. This is well displayed in a slide cut from R. 981 (Plate IX., 
fig. 2). 

The suggestion that some of the tuffs on Thursday Island may be 
ignimbrites has already been made and is based on the great similarity 
between this suite and the rocks on Eborac Island, Harvey Rock, Prince 
of Wales Island, Goode Island, Albany Rock and Mai Island. The one 
difference from the massive tuffs of Thursday Island, is that the matrix 
is demonstrably devitrified glass. Comparison of the specimens from 
Albany Rock and Mai Island with figures and descriptions in Marshall 
(1935) has convinced us that they are ignimbrites, and this in spite of 
their obvious megascopic differences both from the type ignimbrites of 
New Zealand and from many other described ignimbrites. The points of 
resemblance are so many, striking and genetically significant, and the 
differences, the very much larger number of “ phenocrysts ” and the 
darker matrix, while striking as regards appearance, are insignificant in 
respect of origin. 

A diagnostic feature of ignimbrites is the appearance of flow structure 
created in thin section by devitrified glass shards swirling around the 
“ phenocrysts This characteristic is displayed to perfection by the 
specimens from Albany Rock and Mai Island (Plate X., fig. 1 and 2). 
Equally diagnostic are spherulites in the groundmass, a character shared 
by some of the ignimbrites of New Zealand and that of Mai Island. 
(Plate X., fig. 3 and 4). Shards have not been identified with certainty 
in the rocks of any of the other islands listed above ; but the groundmass 
appears to be devitrified glass and the appearance of swirling flow 
structure is also present. Possibly shards have been obscured by advanced 
devitrification or by their welding into a homogeneous mass. (Plate IX., 
fig. 4). 

In Table II. the first column sets out the features regarded by 
Marshall (1935) as characteristic of ignimbrites, while in the second and 
third columns respectively their presence or absence in the Torres Strait 
rocks and the Brisbane Tuff (a well-known ignimbrite) is indicated. 

TABLE II. 

New Zealand. Torres Straits. Brisbane. 

Tough massive character, lack Present Present 
of bedding 

Upper surface in general flat Not mapped Not mapped 
Absence of volcanic cones Absent unless beneath the 

sea 
Absent 

Absence of scoria on the Absent Absent 
surface 

Base of unwelded tuff Base submerged Present 
Uniform and normally fine 

texture 
Uniform but markedly 

more “ porphyritic ” 
Present 

“ Flow structure ” in thin 
sections 

Well developed and 
typical Albany Rock 
and Mai Islands; 
“ flow structure ” but 
not shards seen in other 
cases 

Present 

Absence of indications of mass Absent Absent 
flow 

Marked regular vertical joint- Present, prismatic on Present sometimes pris- 
ing sometimes prismatic Eborac Island matic 

Spherulites in the groundmass Present on Mai Island Present 
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The main characters in which the Torres Strait ignimbrites differ 
from those of New Zealand are the much greater abundance of 44 pheno¬ 
crysts 53 in the former and their much more compact nature. However, 
a similar abundance of 4 4 phenocrysts 35 is seen in the ignimbrites of 
Tiouine and of Sud Marocain (Bouladon and Jouravsky 1954, pp. 42, 
43, 45). These writers also remark on the very compact nature of the 
latter, a character which they ascribe to their pre-Cambrian age (p. 44). 
The illustrations of Bouladon and Jouravsky (PI. I, fig. 2-4 and pi. II, 
fig. 1-4) show a remarkable resemblance to some of the Torres Strait 
rocks. 

In Table III. are set out for comparison chemical analyses of the 
44 quartz porphyry 33 from Eborac Island and some other ignimbrites. 

TABLE III. 

— A. B. C. D. E. E. 

Si02 .. 74-45 75*52 72*89 72*30 72*82 67*05 
A1203 15*43 12*73 12*83 12*50 13*53 16-03 
Fe203 0*59 2*18 1*04 2*12 2-06 0-73 
FeO .. 0-38 0-43 0*38 0*47 4*02 
MgO . . tr 0*27 0*05 0*01 0*06 0-44 
CaO .. 0-44 0-28 1*25 1*35 1*66 1*97 
Na00 0-97 2-30 2-81 3*25 2*93 3*59 
k2o .. 5*87 3-47 3*92 3*58 3*86 4*01 
H2O + 1 r 0-48 3*46 3*54 1*45 0-05 
h2o- r 2'47i 1*20 0-96 0*46 0*71 1*37 

co2 .. n.d. n.d. n.d. n.d. n.d. 
TiOa . . 0*10 0-30 0*12 0-12 0*23 0*28 

P205 nil 0*16 0-03 0-31 0*04 0*29 

MnO . . nil 0-01 n.d. n.d. 0*02 tr. 

BaO .. n.d. n.d. 0-09 n.d. n.d. n.d. 

Total 100-70 100*57 99-83 100-20 99*37 99*99 

A. “ Quartz Porphyry ”, Eborac Island (Richards and Hedtey, 1925, p. 20). 
B. Brisbane Tuff (Mrs. C. Briggs, 1929, p. 156). 
C. I). E. Ignimbrites near Waiki, near Waikino, and Waiki respectively (Marshall 1935, p. 22). 
F. Welded Tuff, Slate Crag, Bowfell, English Lake District. 

The rock from Eborac Island is clearly rhyolitic in total composition. 
Its chemical composition is in every way compatible with an ignimbritic 

origin. 

Keeping in mind that the characteristics listed in the first column of 
Table II. are a composite of characters of ignimbrites from several 
different localities, these characters together with the chemical composition 
show that, of the unstratified tuffs of the Torres Strait Islands, those from 
Albany Rock and Mai Island are undoubtedly ignimbrites and that 
there is little doubt that those from Eborac Island, Harvey Rocks, Prince 
of Wales Island and Goode Island are also ignimbrites. The massive 
tuffs of Thursday Island and Booby Island, without 44 flow structure 33, 
without shards and with a coarser groundmass may well be crystal tuffs 
rather than ignimbrites. 

Granitic rocks of unknown age outcrop on several of the islands of 
Torres Strait. Specimens collected from Banks Island, by Marks and 
Mackerras are handsome rocks rather similar to parts of the Stanthorpe 
Granite of south-east Queensland, with large white or flesh coloured 
felspar phenocrysts set in a coarsely crystalline mass of felspar, quartz 
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and biotitc. Thin section shows that the potash felspar is strongly 
microperthitic and reveals an extraordinary amount of myrmekitic 
intergrowth. (Plate XI., fig. 1). This rock is similar to those recorded 

by Jackson (1902) from Horn and Possession Islands and by Maitland 
(1892) from Cornwallis Island. However, several specimens in the 

University collection are somewhat different although they are probably 
variants of this, the most abundant type. Thus a rock from Cornwallis 

Island is a microgranite, while a specimen from Mulgrave Island, a 
leucogranite, consists almost entirely of red felspar and quartz. A 
specimen collected from Horn Island, very probably a dyke in the more 
normal granite, is a soda-granite porphyry with large phenocrysts of 

micropcrthite, smaller and fewer phenocrysts of quartz, potash felspar, 
plagioclase and small subhedral crystals of arfvedsonite in glomero- 

porphyritic aggregates. The matrix is a holocrystalline mass of the 
same minerals with much of the quartz and felspar in granophyric 
intergrowth. 

Apart from these, which might be termed genetic variants, two 
specimens from the village of Kubin on Banks Island show the imprint 
of deformation. One is a medium grained foliated rock, consisting of 

quartz and white felspar interspersed with fine grey material. A thin 
section shows shattered remnants of potash felspar, plagioclase, quartz, 
and wispy biotite set in a fine cataclastic mosaic of the same minerals. 
Tliin veins of brecciated material separate fragments of many originally 
complete crystals (Plate XI., fig. 3). The other resembles an acid gneiss 
with lenticides and streaks of pink felspar and crystals of magnetite up 
to one millimetre in diameter set in a grey groundmass. Thin section 
reveals a similar composition to the above, but the matrix is coarser and 
there is a marked parallelism of small biotite flakes across the slide. 
Several features are suggestive of a granitic origin, although this is not 
so obvious as in the first case. In parts of the slide, aggregates of felspar 
or of quartz and felspar with a granitic texture are present. Further, the 
potash felspar is microperthitic and in places its contact with plagioclase 
is marked by myrmekitic intergrowth. Finally, minerals such as 
sillimanite or cordierite which would be expected in a sedimentary rock 
metamorphosed to this degree are entirely absent. (Plate XI., fig. 4). 
While the first of these rocks appears to have been deformed after complete 
consolidation, in the second, the deformation seems to have taken place 
at an earlier stage, prior to the completion of crystallisation. It seems 
likely that only one period of stress was responsible, but at that time, 
the two rocks were in different stages of consolidation perhaps due to 
differing distances from the contact. 

Although generalisations for a broad area cannot be based on a few 
specimens from scattered localities, nevertheless several of the features 
described in the specimens of the porphyritic biotite granite from Banks 
Island as well as some in the material from East Strait Island (Plate XI., 
fig. 2) suggest that the granite was stressed, though not to a degree 
sufficient to produce brecciation, while thin sections of the two specimens 
from Kubin Village, Banks Island indicate pulverisation by tectonic 
forces. It is interesting to note that one of the fractures postulated by 
Richards and Hedley in their theory of rupturing in Torres Strait passes 
close to Kubin Village (1925 text fig. 7, p. 18). These fractures, however, 
may well be the result of tension rather than compression. 
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Evidence of the age of the granites, even relative to the tuffs, is 
almost entirely lacking. The outgrowths on quartz fragments in the 
tuffs from Thursday Island and those on plagioclase from Jervis Island 
(Haddon, Sollas and Cole, 1894), could result from intrusion of younger 
granite, but a high temperature of the ash after deposition seems a more 
reasonable explanation especially in the absence of any other evidence 
definitely indicative of metamorphism. Similarly, the devitrification in 
some of the tuffs could be due simply to age, and the apparent absence of 
shards to high temperature or age. 

Further, the propylitised material of Hammond Rock, which appears 

to have been originally an extrusive quartz porphyry or a rhyolite, now 
consists of quartz (both as phenocrysts and in the groundmass) and 

rosettes of sericite, some replacing felspar and some occurring in elongate 
cavities which, presumably, are steam vesicules. But again auto-propy- 
litisation, a common process in rhyolites, is at least as feasible an explana¬ 
tion as the effects of a later intrusion. The propylitisation of andesite 
from St. Pauls Mission Station, Banks Island, and Deadraan’s Island 
also admits of either of these explanations. To sum up, several members 
of these acid volcanics display features which could have been produced 
by thermal metamorphism, but in every case there is an equally sound 
alternative explanation and in no case has any indisputable evidence of 
metamorphism been seen. 

Overlying the ignimbrites on Albany Island, Albany Rock and 
Mai Island is a series of sandstones, ferruginous sandstones, grits and 
pebbly sandstones in which angular quartz grains are the chief constituent. 
The beds despite much current bedding appear to be mainly horizontal, 
although locally they dip as much as 15° owing to the uneven nature of 
the floor of ignimbrite on which they were deposited. The presence of 
fragments of ignimbrite in the pebbly sandstone on Albany Rock 
demonstrates conclusively that the sediments are younger than the 
ignimbrite. Richards in his notes emphasised the similarity of the more 
ferruginous of these strata to the ironstone and ferruginous sandstone on 
the mainland, across Albany Pass. These latter are members of the 
Blythesdale Formation of Lower Aptian age; fossils, molluscs and 
plants, typical of this Formation being found “ a few miles south of 
Cape York ” (Whitehouse 1955). 

Economic Notes.—Mineralisation is moderately widespread, but 
has not proved to be of importance except on Banks, Horn and Possession 
Islands. Just over 81 tons of wolfram and 3 tons of cassiterite concen¬ 
trates have been recorded to the end of 1953, while to the end of 1901, 
6,679 ounces of gold were won from Horn Island and 2,480 ounces from 
Possession Island. 

The wolfram occurs on Banks Island in quartz lodes which traverse 
the granites and the quartz porphyry, usually more closely associated 
with and contained in the quartz porphyry. On Horn and Possession 
Islands the gold occurs in quartz veins in the granite. Gold has also 
been recorded from Prince of Wales and Thursday Islands, gold and 
silver from Banks Island, while on Hammond Island, gold occurs in 
quartz veins in association with copper pyrites. Copper is also reported 
from Goode Island and wolfram from Mulgrave Island. 
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SUMMARY AND CONCLUSIONS. 

The rocks of the islands are continental in character, contrasting 
markedly with the oceanic islands to the east. The islands are essentially 
a continuation of the eastern mainland of Australia and most of their 
rocks may well have been deposited or erupted within the Tasman 
geosyncline. They may be divided into four groups. 

1. Schist, known only from one and quartzite from two localities, 
occupying a very small part of the islands. 

2. Granite occurring on about half of the islands and apparently 
extending over the greater part of the large Banks, Mulgrave and Horn 
Islands. 

The series of islands on which the granite outcrops is aligned in an 
approximately north-south direction, suggesting a continuation of the 
granite masses of the mainland. 

3. A silica rich suite of ignimbrites with interbedded crystal and 
stratified tuffs, tuffaceous shales and flows. The considerable collection 
of such rocks from numerous and widespread localities in the Strait 
shows the area to have been one of predominantly acid vulcanicity. 
Even the propylitised andesite from Banks Island and the andesite from 
Deadman’s Island, which from the description by Haddon, Sollas and 
Cole also appears to be propylitised, and which comprise the only 
volcanics which approach basic composition, may be described as quartz 
andesites. 

This predominantly acid character emphasises further the contrast 
to the islands to the east, the Murray Islands with an abundance of 
Cainozoic andesites and basalts, and the coral cays. 

4. Undisturbed sandstones, grits and pebbly sandstones, restricted 
as far as is known to a few islands adjacent to Cape York. 

As regards the ages, either relative or absolute, of these four groups 
very little evidence has come to light. Possibly the oldest rocks are the 
quartzites and/or the schists. Both granite and quartzite have been 
reported on Horn Island by Rands (1896) and by Jackson (1902). Rands 
does not show on his map the boundary between the two rock types, and 
states that he had insufficient time to determine the boundary or the 
relationship between them. Jackson shows a boundary, but does not 
discuss the relationship nor can it be deduced from his map. The absence 
of any conclusive evidence of metamorphism in the ignimbrites, tuffs 
and flows may indicate that the widespread vulcanicity post-dated the 
intrusive activity. The presence of fragmentary plant fossils and 
carbonised wood in the interbedded tuffaceous sediments demonstrates 
their post-Silurian age, but their well-jointed nature suggests that they 
are rather old. The whole suite may possibly be late Palaeozoic. 

Definite evidence of age is found only in the sandstones of the fourth 
group. These appear to overlie the pyroclastics and this relationship is 
confirmed by the presence of fragments of ignimbrite in the pebbly 
sandstones. The lithological resemblence of these sediments on Albany 
Island, Albany Rock and Mai Island to those of the Lower Cretaceous 
Blythesdale Formation on the adjacent mainland has been the subject 
of comment by more than one geologist. 
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EXPLANATION OF PLATES. 

PLATE IX. 

Fig. 1. Rhyodacite from Thursday Island. Note the large embayed quartz 

phenocryst. Plane polarised light, x 16. University of Queensland, 
slide No. 885, ex. R. 4365. 

Fig. 2. Stratified tuff from Thursday Island, showing graded bedding. Ordinary 
light, x 2-4. University of Queensland, slide No. 4743, ox. R. 961. 

Fig. 3. Crystal tuff from Thursday Island. The fragmentary nature of the quartz 

44 phenocrysts ” and the outgrowths of optically continuous quartz are 

clearly shown. Plane polarised light, x 16. University of Queensland, 
slide No. 4737, ox. R. 4350. 

Fig. 4. Ignimbrite (?) from Harvey Rocks. Pseudo-flow structure is well developed 

but definitely recognisable glass shards are absent. Plano polarised 
light, x 16. University of Queensland, slide No. 4746, ox. R. 6653. 
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PLATE X. 

Fig. 1. Ignimbrite from Albany Rock, with pseudo-flow structure. Plane polarised 
light, x 16. University of Queensland, slide No. 4740, ex. R. 1045. 

Fig. 2. Detail of fig. 1 showing the partially devitrified shards whose alignment 

gives rise to the pseudo-flow structure. Plane polarised light, x 100. 

Fig. 3. Spherulites in the groundmass of the ignimbrite from Mai Island. Plane 
polarised light, x 95. University of Queensland, slide No. 1553, ex. R. 4346. 

Fig. 4 The same field as fig. 3 under crossed nicols. x 95. 

PLATE XI. 

Fig. 1. Mildly stressed porphyrit-ic biotite granite from St. Paul’s Mission Station, 
Banks Island. Note the myrmekitic intergrowth and the large crystal of 
allanite in the N.W. corner. Crossed nicols. x 19. University of Queens¬ 

land, slide No. 4749, ex. R. 13202. 

Fig. 2. Mildly stressed aplite from East Strait Island, showing shadow extinction 
in the quartz. Crossed nicols x 12. University of Queensland, slide 

No. 4741, ex. R. 15841. 

Fig. 3. Granite sheared after consolidation, Kubin Village, Banks Island. Violent 
shadow extinction and cataclastic veins in the quartz can be seen. Crossed 
nicols. x 19. University of Queensland, slide No. 4753, ex. R. 5553. 

Fig. 4. Granite sheared before complete consolidation, Kubin Village, Banks 
Island. Note the large fragment of potash folspar with one half of the 
twin extinguished and the large black magnetite crystal. A smaller 

twinned crystal of albite near the middle of the east side is the result of 
regrowth after breakdown of the original plagioclase under stress. The 

absence of shadow extinction is in contrast to Fig. 3. Crossed nicols. x 19. 
University of Queensland, slide No. 4811, ex. R. 13213. 
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NOTES ON THE GEOLOGY OF SOME NORTH QUEENSLAND 

ISLANDS. 

PART II.—CAIRNCROSS ISLAND TO HUDSON ISLAND. 

By Owen A. Jones and J. B. Jones, Department of Geology, 

University of Queensland. 

Plates XII.-XV. 

This second contribution on the geology of some North Queensland 
Islands deals with those lying between 11° S. and 18° 5' S. latitude. 
Although the specimens come from the same collections as those listed 
in Part I., (Jones and Jones, 1956), the coverage of islands is not nearly 
so complete and hence the history and conclusions are even less complete 
than those concerning the Torres Strait islands. 

SUMMARY OF GEOLOGY. 

Table 1. sets out all the islands on which we have been able to obtain 
information from specimens, published accounts, and field notes of H. C. 
Richards and O. A. Jones. The second column gives our interpretation 
of the geology as discussed in the following pages. The sources are given 
in the third column. 

TABLE I. 

Island or other locality. Geology. Source of information and description 
from field notes or published account. 

Cockburn Island 
11° 50'S., 143° 20'E. 

Granitic Crystalline (Rattray 1869) 

Sir Charles Hardy 
Island 

11° 55' S., 143° 28'E. 

Granitic Granitic (Rattray, 1869) ; porphyry 
(Jukes 1847) ; granitic (Richards’ 
notes) 

Sunday Island 
11° 56' S., 143° 13' E. 

?Pegmatite Flesh coloured compact felspar 
(Rattray 1869) 

Clerke Island* 
11° 58'S., 143° 18'E. 

Ignimbrite Quartz felspar porphyry of fine¬ 
grained flinty type (Richards and 
Hedley, 1925). Rhyolitic agglom¬ 
erate with phenocrysts of quartz 
and felspar (O.A. J. notes) 

Haggerstone Island 
12° 02'S., 143° 18' E. 

Granitic Granitic (Richards’ notes) 

* Specimens in Department of Geology, University of Queensland. 

B 
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TABLE I.—Continued. 

Island or other locality. Geology. Source of information and description 
from field notes or published account. 

Eorbes Islets 
12° 18'S., 143° 25' E. 

Granitic Granitic (Rattray 1869) ; granitic 
(Richards’ notes) 

Restoration Island 
and Rock* 

12° 38' S., 143° 26'E. 

Granite Acid granite traversed by dykes of 
porphyry aplite and veins of 
quartz. Granite of Restoration 
Island encloses rounded masses 
of porphyry (Richards’ notes) 

Cape Weymouthf Granite Geol. Map of Queensland, 1953 

Lloyd Island 
12° 46' S., 143° 23'E. 

Granitic Granitic (Richards’ notes) 

Rocky Island 
12° 55' S., 143° 33' E. 

Aplitic granite Aplitic granite (Richards’ notes) 

Cape Directionf Granite Geol. Map of Queensland, 1953 

Clack Island 
14° 5'S., 144° 15'E. 

Blythesdale sandstone Schistose rocks underlying sand¬ 
stone (King, 1827) ; sandstone 
(Richards and Hedley, 1925) 

King Island 
14° 5' S., 144° 20' E. 

* Blythesdale sandstone ► Sandstone (Richards and Hedley, 
1925) 

Stanley Island 
14° 6'S., 144° 13'E. 

Flinders Island 
14° T S., 144° 14'E. 

Denham Island 
14° 8' S., 144° 14' E. 

Blackwood Island 
14° 13'S., 144° 13'E. 

Cape Bathurstf Blythesdale sandstone Shown as Jurassic on Geological 
Map of Queensland, 1953 

Cape Melvillef Granite Geol. Map of Queensland, 1953 

Howick Island 
14° 30' S., 145° 00' E. 

Granitic Granitic (Richards’ notes) 

Lizard Island 
14° 39' S., 145° 28' E. 

Granitic Entirely granite (Jukes, 1847) ; 
granite (MacGillvray, 1852) ; 
granitic (Richards’ notes) 

Saddle Islet* 
14° 41'S., 145° 27'E. 

Granite and Ignimbrite Granite (O.A.J. notes) 

Eagle Islet 
14° 42' S., 145° 23' E. 

Granitic Crystalline (Rattray, 1869) 

Rocky Islet* 
15° 37' S„ 145° 20' E. 

Barron River Me t amor - 
phics 

Very highly metamorphosed slate 
which indicates fairly intense 
pressure and possibly contact 
metamorphism (Richards’ notes) 

* Specimens in Department of Geology, University of Queensland, 

f These localities are on the mainland. 
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Island or other locality. 

Archer Point* f 

Fitzroy Island* 
16° 56' S., 145° 59' E. 

Geology. 

Barron River Metamor- 
phics 

Granite 

Source of information and description 
from field notes or published account. 

Geol. Map of Queensland, 1953 

Granitic (MacGillvray, 1852) ; 
granite (Agassiz 1892, Andrews, 
Richards’ notes, Jones’ notes) 

Cape Graftonf Granite Geol. Map of Queensland, 1953. 

High Island* 
17° 10' S., 146° 01' E. 

Normanby Island* 
17° 13' S., 146° 04'E. 

Russel Island* 
17° 14' S., 146* 06' E. 

Rocky Point*f 

Cooper Point* f 

Flying Fish Point* f 

Hilda Hill*t 

Lindquist Island 
17° 39' S., 146° 06' E. 

Bresnahan Island 
17° 40' S., 146° 10' E. 

Hutchison Island 
17° 40' S., 146° 10' E. 

Jessie Island* 
17° 40'S., 146° 11'E. 

Kent Island* 
17° 40' S., 146° 11' E. 

Stevens Island* 
17° 40' S., 146° 10' E. 

Sisters Island 
17° 44' S., 146* 10'E. 

Tam O’Shan ter 
Point* f 

Dunk Island* 
17° 55' S., 146° 10'E. 

Hudson Island* 
18° 03' S., 146° 13'E. 

(probably all of the 
Family Group) 

► Barnard Metamorphics 
(“ Coastal Series ”). 
Highly altered schists 
and gneisses with 
associated gneissic 
granitic rocks 

For discussion of earlier references 
to these rocks see pp. 48-50 

* Specimens in Department of Geology, University of Queensland, 

f These localities are on the mainland. 
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ROCK TYPES. 

The Barnard Metamorphics.—The name e< Coastal Series ” was 
given by Bryan and Jones (1946, p. 15) to a group of strongly 
metamorphosed rocks outcropping at Gatcombe Head, Stannage Point, 
the Normanby Goldfield, and Dunk, Barnard and High Islands ; the 
last three localities fall within the scope of this paper. The first mention 
of these ancient looking rocks appears to be by MacGillvray (1852, p. 87) 
who states of the Barnards “ I landed upon the two largest, (1 and 111 of 
the charts), on the first only once. I there found nothing of much interest, 
except some very thick beds of conglomerate superimposed upon a 
compact basaltic rock. No. Ill on the other hand, consists of mica slate, 
much contorted, and altered from its usual appearance, and containing 
lead ore (galena), with several veins of quartz, one of which, about two 
feet in thickness, traverses the island from side to side Andrews 
(1902) describes South Barnard as “ a very small island composed of 
basic tuffs strengthened by several great vertical basaltic dykes . . . 
44 The North Barnards are small, tufifaceous in character, densely brushed, 
and present mural fronts at times to the sea 

Bryan (1925, 1928) appears to have been the first author to suggest 
that the rocks are of pre-Cambrian age, chiefly on lithological and 
structural grounds. This age was again suggested by Bryan and Jones 
(1946) where further, the rocks were correlated, on the basis of the degree 
of metamorphism, with the rocks of the Cape River (younger), Charters 
Towers, Etheridge (younger) and Gilbert and Woolgar goldfields. 

There are no new grounds for deciding the age of these rocks, but 
the predominance of gneisses (up to sillimanite grade) and the evidence 
in some cases (see below) for retrograde metamorphism may indicate 
that they are even older than suggested by Bryan and Jones and to be 
correlated with the Dargalong and Einasleigh gneisses and the older 
metamorphics of the Cape River and Etheridge gold fields. 

The name <fi Barnard Metamorphics ” is here proposed for these 
rocks in place of ££ Coastal Series ”, to bring the nomenclature into 
conformity with the stratigraphic code. The term ££ Series ” is not 
applicable in the present state of our knowledge. The term ££ Coastal 
Sand Rock ” or ££ Coastal Sand Rock Formation ” was in use prior to 
££ Coastal Series ”, and ££ Coastal ” is not a strictly geographic locality. 

The Metamorphics were first recorded as outcropping on the Barnard 
Islands (see table for individuals islands, and latitudes and longitudes) ; 
they may be described as gneisses, schists and gneissic granites with some 
metamorphosed ultrabasic intrusions ; the thickness is unknown, as 
neither the bottom nor the top has as yet been observed ; it is thought 
that the age is older Pre-Cambrian. 

The specimens available for examination by us come from Hudson 
Island, Dunk Island, the South Barnards (Sisters and Stevens Islands), 
the North Barnards (Kent, Jessie, Rocky and Egg, the last two apparently 
are local names or they do not appear on charts or in the Australia Pilot), 
the Erankland Islands (Russel and Normanby) and High Island. The 
only strike and dip available is from Dunk Island where Richards (field 
notes) recorded schists, much older in appearance than the Brisbane 
Metamorphics, striking N.N.W. and dipping steeply to the E.N.E. 
However, within each group the islands are arranged along lines running 
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roughly N.W.-S.E., suggesting that the strike is similar throughout. 
This strike is in marked contrast to that of the comparable rocks at 
Gatcombe Head on Facing Island where it is N. 30° E. 

The specimens suggest that the islands are all essentially similar in 
their rock types which include highly altered and contorted sedimentary 
mica schists and gneisses with subordinate granitic gneisses and 
migmatites (see Hedley 1925, pi. ix., lower figure). 

Although profoundly altered, the grade of metamorphism does not 
seem to be higher than the biotite zone, except in the north where biotite 
kyanite gneiss occurs on High Island and sillimanite andalusite cordierite 
gneiss on Russel Island. In some cases a retrograde dynamic metamor¬ 
phism seems to have had far reaching effects giving rise to rocks consisting 
of broken quartz grains with undulose extinction and distorted flakes 
of muscovite and chlorite set in a granulated matrix. 

As regards the age of the orogeny and consequent metamorphism, 
the only area in Queensland in which there is definite evidence of a 
pre-Cambrian orogeny is that of Mt. Isa, where the metamorphies lie 
below fossiliferous Middle Cambrian rocks and where radioactive 
determination of the age of the tantalite of the intrusive Mica Creek 
pegmatites suggests that the orogeny was about the middle of the 
Proterozoic. The Barnard Metamorphies are of considerably higher 
grade of metamorphism than the Mt. Isa shales, quartzites and greenstones, 
hence the orogeny and regional metamorphism which affected the former 

may well have been Archaeozoie. 

While most of the schists and gneisses appear to have been derived 
from rocks of sedimentary origin, one of the specimens from Kent Island 
is a talc antigorite carbonate rock presumably formed from an ultrabasic 
intrusive. It appears to correspond to Harker’s antigorite-talc-magnetite- 
schist, a product of low to medium grade regional metamorphism of 
serpentinous rocks. However, the rock is massive and lacks the distinct 
fissility of typical schists, and therefore the use of the term schist seems 

inadvisable. 

The occurrence of a serpentinous rock in this ancient series is 
interesting. Its mineral assemblage closely corresponds with that 
produced by regional metamorphism and is quite unlike that which 
results from contact metamorphism (Williams, Turner and Gilbert 1954, 
p. 197). It is likely then* that the talc-antigorite-carbonate rock was 
produced by the same metamorphism as was responsible for the formation 
of the schists and gneisses. Hence it cannot be correlated with the other 
known Queensland serpentines which are thought to be mainly of 
Devonian age, and which more-over are unmetamorphosed. In other 
known and suggested areas of pre-Cambrian age in Queensland 
serpentinous rocks are unknown, but south-west of Broken Hill in New 
South Wales serpentines are found within the pre-Cambrian sequence 
(Gustafson, Burrel and Garretty 1950, p. 1377). It seems then that the 
metamorphosed serpentine may well be of pre-Cambrian age as well as 

the rocks into which it was intruded. 

The only unmetamorphosed rock of which we have a specimen from 
these islands is from a basalt dyke on Stevens Island (South Barnards). 
Although no section has been made, it appears to be an unaltered olivine 
basalt and presumably is part of a volcanic episode of much younger age 

than the rocks previously discussed. 
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It is interesting to speculate upon the area over which these ancient 
rocks might be expected to outcrop. Bryan and Jones (1946) note that 
the known outcrops “ although widely separated, are arranged in an 
almost straight line measuring about 600 miles in length and running in 
a general north-westerly direction A more detailed consideration of 
the trends of the island groups in the northerly part of this zone, and the 
strike of the Dunk Island rocks, north-west in each case, reveals a number 
of approximately parallel lines, the prolongations of which cross the 
coast line and continue as one or other of the steep ranges of hills which 
rise abruptly out of the low swampy flats. 

An examination of specimens available from this strip of coast has 
revealed types strikingly similar to those of the Barnard Metamorphics, 
from Tam O’Shanter Point (near Dunk Island) and (on the prolongation 
of the line through the North Barnards) from Hilda Hill, Flying Fish 
Point, Cooper Point and Rocky Point. The hills bordering Etty Bay 
also lie on this line and might be expected to consist of representatives of 
the coastal series. One of us (O. A. J.) has paid a brief visit to Etty Bay, 
describing the deeply weathered outcrops in the road cuttings as “ highly 
micaceous sandstones ” dipping at 60-70° to the south-west in one locality 
and vertical in another. However, large boulders of fresher material 
seen on the beach appeared to have more gneissic characters and the 
rocks may well be part of the Barnard Metamorphics. No specimens are 
available from the Murray Prior Range which forms the prolongation of 
the Frankland Group, but Yorkey’s Knob, ten miles further north on the 
same line, consists of sericite phyllites of much less altered aspect and 
possibility equivalent to the Bunya Phyllites. 

The known outcrops of the Barnard Metamorphics are now expanded 
in numbers from six to fourteen. Those which fall within the area treated 
in this paper are shown on the accompanying map. The existence of the 
series is now well established and it is suggested that they are even older 
pre-Cambrian than wras previously suggested. 

Barron River Metamorphics.—Rocks of this group appear to be 
confined to Rocky Islet near Archer Point. Specimens from each localitj^ 
consist of phyllites, sandy phyllites and hornfels, presumably metamor¬ 
phosed phyllite, since granite outcrops not far to the south and is probably 
at no great depth at Rocky Islet. On the latest geological map of 
Queensland (edited D. Hill, 1953), the phyllites at Archer Point are 
shown as continuous with the Barron River Metamorphics in their type 
locality. The Rocky Islet rocks can thus be included with confidence in 
that group. 

The Granites.—Andrews (1902), in discussing the islands off the 
Queensland coast suggested that the granites, which are found in so 
many of the islands, are probably Carboniferous and Permo-Carboniferous 
in age. While some are probably of Permian age, our study of the islands 
between 11° S. and 18° 5' S. has suggested that there are granites of at 
least two, and possibly three different ages. In addition to the granitic 
gneisses from the Barnard Metamorphics which have already been 
described, there arc a number of specimens which are typical gneissic 
granites in appearance, although they may well be the result of 
granitisation. It is probable that there is complete gradation between 
the two types in the field, but they are clearly differentiated in our 
specimens, the main difference being a higher proportion of the leucocratic 
constituents in the gneissic granites and at the same time a more 
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homogeneous appearance although foliation is still apparent. Abundant 
evidence of strain and of crystallisation under condition of stress suggests 
that these gneissic granites participated in the orogeny which was 
responsible for the metainorphism of the rocks of the Barnard 
Metamorphics. It has already been noted that rocks belonging to the 
sillimanite zone occur in the Frankland group, and the idea of a greater 
intensity of metamorphism to the north which this suggests, is supported 
by the fact that our specimens indicate that the gneissic granites are 
most prominent in the northern islands, there being no specimens from 
further south than Russel Island. Richards noted granite on the eastern 
side of Dunk Island in the southern part of the area, but we have no 
specimen of this rock and hence no knowledge of the extent to which it 
has been deformed. 

Fitzroy Island is composed of granite, and as it lies approximately 
on the trend of the North Barnards, it might be expected that the granite 
would belong with the Barnard Metamorphics. However, although 
there are numerous signs that it has been subjected to tectonic stresses 
(violently undulose extinction, cataclastic twinning and some brecciation) 
it is not gneissic. Thus it would appear that the forces were applied after 
solidification. Further, the absence of any thermal metamorphic effects 
suggests that the batholith was emplaced after the orogeny which 
affected the Barnard Metamorphics. 

The remaining granites (from Restoration Island, Restoration Rock 
and Saddle Islet) show few signs of any stress, and the very slender 
evidence of lithological similarity, suggests that they are of Permian age. 
Certainly the granite at Cape Weymouth, immediately adjacent to 
Restoration Island, is post lower Palaeozoic, for some miles to the west 
at Iron Range it intrudes schists of this age (Shepherd 1936). 

The evidence then suggests granites of three distinct ages :— 

1. The gneissic granites associated with the Barnard Metamorphics, 
deformed by the same forces which produced the regional metamorphic 
effects exhibited by the latter. Probably of older pre-Cambrian age. 

2. The almost unstressed granites of Restoration Island, Restoration 
Rock, Saddle Islet, and probably that of the adjacent Lizard Island 
may be of Permian age. 

In addition, the granites of most of the many granitic islands of the 
area, which we have not had the opportunity of examining, are ve^ 
likely of the same age. 

3. Intermediate between these in amount and land of deformation, 
and hence possibly intermediate in age also, is the granite of Fitzroy 
Island. While it affords no evidence of the regional metamorphism 
which affected the first group, it shows definite cataclastic effects not 
seen in those of the second. It should be noted, however, that the 
Fitzroy Island granite may be of the same age as the second group, 
having been deformed by forces which produced only local effects. 

The Clerke Island Ignimbrite.—Two islands (Clerke Island and 
Saddle Islet) provided specimens of ignimbrite, that from Clerke Island 
conforming closely to Marshall’s Wilsonite type (Marshall, 1935). Fresh 
hand specimens of this latter rock are grey in colour and fine grained, 
but with “ phenocrysts ” of quartz and felspar up to 4 mm. long. Glassy 
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ellipsoidal fragments with their long axes arranged in a preferred 
orientation are a conspicuous feature (Plate XIV., Fig. 2). A further 
distinctive feature is the presence of numerous rounded quartz 
“ phenocrysts ” (Plate XIV., Fig. 2). The rock from Saddle Islet also 
possesses these features, but possibly due to advanced weathering, 
they are less marked and a casual inspection suggests an ordinary 
quartz porphyry. 

A thin section reveals the characteristic features of ignimbrites 
(see Jones and Jones, 1956) developed to perfection in the rock from 
Clerke Island. The glassy fragments, swirling shards and rounded 
quartz “ phenocrysts ” mentioned by Marshall in the original description 
of the Wilsonite type of ignimbrite, dominate the slide. The rock from 
Saddle Islet displays similar features, but they are rather obscured by 
weathering and advanced devitrification. 

The major points of difference between the ignimbrites from Clerke 
Island and those from the Torres Strait islands are that in the former the 
ellipsoidal glassy fragments are much larger and less devitrified, so that 
they are an obvious and striking feature of the hand specimens. In 
field notes (0. A. J.) it was described as agglomerate, and not as quartz 
porphyry as were those from Torres Strait!" Further, the Torres Strait 
rocks are darker in colour and “ phenocrysts ” are more abundant. 

In the first paper of this series, we refrained from naming any of the 
suites of rocks which we described, as the specimens were from scattered 
islands. While we feel that this reason still carries weight, in view of the 
marked lithological dissimilarity between the Torres Strait ignimbrites 
and that at present under discussion, it seems advisable to clearly 
distinguish between them. Hence we suggest that the ignimbrite from 
Clerke Island and Saddle Islet be called the Clerke Island Ignimbrite, and 
those described in Part I. the Torres Strait Ignimbrite. Future work 
may show them to be contemporaneous and suggest that they were 
originally continuous, in which case one of the names should be abandoned. 

Blythesdale Sandstone.—The islands of the Flinders Group and 
Clack and King Islands are composed of current-bedded siliceous 
sandstones. These have been fully described by Richards and Hedley 
(1925) and little comment need be made here. However, Richards and 
Hedley tentatively suggested that they are of Jurassic age because of 
lithological similarity to sandstones of the Walloon Coal Measures. At 
the same time they pointed out the great likeness of these to the 
sandstones on Albany Island near Cape York, and these we have already 
shown to be of Cretaceous age and to belong to the Blythesdale Sandstones. 
Rattray (1869, p. 299) states that this sandstone near Cape York is 
“ prolonged with interruptions onward to Cape Bathurst, where it forms 
a bold cliff overhanging the sea, as well as the mam mass of the adjacent 
Flinders Group.” While the latest Geological Map of Queensland (1953) 
shows the sandstones at Bathurst Head as Jurassic (based on Reid’s 
compilation for the Queensland portion of David’s Geological Map of the 
Commonwealth, 1932), and a small coal seam on Stanley Island, there 
seems little doubt from the specimens and descriptions that both these 
should be placed in the Blythesdale Sandstones. 

Attention may be drawn here to an error in Richards and Hedley’s 
paper (1925). On page 5 they write “ the Fly seems to have made a 
running survey of the Flinders Group. The place names are associated 
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with officers of that ship. Thus Owen Channel and Stanley Island 
evidently refer to Captain Owen Stanley, the commander, after whom 
the Owen Stanley Range hi New Guinea was also called. Captain 
Blackwood was another officer of H.M.S. Fly, while Fly Channel com¬ 
memorated the ship itself”. While it is probably true that Blackwood 
Island was named after Captain Blackwood, it was he who commanded 
the H.M.S. Fly ; Captain Owen Stanley was the Commander of H.M.S. 
Rattlesnake when she made a survey in the Great Barrier Reef region 
five years later. Although MacGillvray makes no mention of it, it seems 
more likely that the islands were named on the later survey trip by the 
Rattlesnake. 

SUMMARY AND CONCLUSIONS. 

In Part I. of this series it was pointed out that, geologically, the 
Islands of Torres Strait considered from east to west, fall neatly into 
three groups, but no such east-west arrangement is apparent in the 
islands dealt with in this paper. However, as is the case with the most 
westerly group of the Torres Strait Islands, they form an extension of 
the continental geology, though in this case to the eastwards, and they 
fall into a northerly and a southerly group, each of which demonstrates 
the continuance of the mainland rocks. 

The northerly group comprises the islands from Cockburn Island 
(11° 5' S., 143° 20' E.) to Fitzroy Island (16° 56' S., 145° 59' E.) and is 
granitic with the exceptions of the Flinders Group which are of sandstones 
similar to those of the adjacent Bathurst Head ; Rocky Islet which is of 
Barron River Matamorphics, adjacent to similar rocks on the mainland 
at Archer Point; and Clerke Isiand which, with part of Saddle Islet, is 
of ignimbrite. 

The southerly group from High Island (17° 10' S., 146° 01' E.) to 
Hudson Island (18° 03' S., 146° 13' E.), consists of schists, gneisses and 
granites, the Barnard Metamorphics, which outcrop at least inter¬ 
mittently on the adjacent coast. The geology of some of the mainland 
capes is included in Table I. to illustrate this twofold division and the 
easterly extension of the continental rocks. This group is also known 
south of the area defined. 

It is interesting to note that no evidence has been found to suggest 
the presence of a Tertiary basalt capping on even the highest of the 
islands, although the olivine basalt dyke from Stephen’s Island (South 
Barnards) could well be of Tertiary age. Possibly older Tertiary basalt 
flows were present, but have been removed by erosion, whereas younger 
flows followed later valley courses, as is commonly the case in North 
Queensland, and have since been submerged by crustal warping. 
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EXPLANATION OF PLATES. 

PLATE XII. 

Fig. 1. Migmatite, Barnard Metamorphics, Russel Island, showing bent and 
distorted crystals of andalusito with sillimanite cores and rims. Crossed 
nicols. x 15. University of Queensland, slide No. 4899, ox. R. 4394. 

Fig. 2. “ Schist ” ; Barnard Metamorphics, Dunk Island. Originally a granite 
or a high grade gneiss, this rock has suffered a later dynamic metamor¬ 
phism. Crossed nicols. x 15. University of Queensland, slide No. 4900, 
ex. R. 1080. 

PLATE XIII. 

Fig. J. Granite; High Island. Typical of the granitic rocks associated with the 
belt of old metamorphics. The anhodral nature of most of the minerals 
is a notable feature. Crossed nicols. x 16. University of Queensland, 
slide No. 4901, ox. R. 1011. 

Fig. 2. Granite ; Restoration Rock. One of the younger granite, probably 
Permian. Note the much coarser and typically granitic texture. Crossed 
nicols. x 16. University of Queensland, slido No. 4902, ox. R. 1037. 

PLATE XIV. 

Fig. 1. Ignimbrite (Wilsonite type), Guillard’s Quarry, Putaruru, New Zealand. 
Polished surface, x 2. University of Queensland, R. 120, for comparison 
with. 

Fig. 2. Ignimbrite, Clerke Island. Polished surfaco. x 2. Universitv of Queens¬ 
land, R. 4362. 

PLATE XV. 

Ignimbrite, Clerke Island, showing largo axiolito. Crossed nicols. x 16. Universitv 
of Queensland, slide No. 4898, ex. R. 1100. 
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