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SDBANTARCTIC ISLANDS OF NEW ZEALAND.

ARTICLE XIX,-ON THE SYSTEMATIC BOTANY OF THE ISLANDS

TO THE SOUTH OF NEW ZEALAND.

By T. F. CHEESEMAN, F.L.S., F.Z.S., Curator of the Auckland Museum.

I. INTRODUCTORY.

The islands to the south of New Zealand consist of six widely separated groups,

situated between the parallels of 48° and 55° S. lat. and 159° and 179° E. long. Their

physiography and geology are fully described by Dr. Marshall and Mr. Speight in

separate memoirs, so that all that need be done here is to briefly indicate their posi-

tion and size.

The most northerly group is that known by the name of the Snares, its nearest

point being within sixty-five miles of the South Cape of Stewart Island. It consists

of two main islands, one much larger than the other, and a number of storm-swept

rocks of small size. The larger of the two islands is barely more than a mile and
a half in greatest diameter, and its extreme altitude does not exceed 500 ft. It is

surrounded by precipitous cliffs, landing being possible only in a little boat-

harbour on the north-east side, and in one or two indentations on the coast-line.

Next in distance to New Zealand is the well-known group to which the name of

the Lord Auckland Islands has been applied. It is situated about 190 miles S.S.W.

from Stewart Island ; Port Ross, at the northern end of the group, being in S. lat.

50° 32'. The entire group is under thirty-two miles in length, and has a greatest

breadth of about fifteen miles. It consists of two large islands of unequal size

—

Auckland Island and Adams Island—separated by a narrow and somewhat tortuous

strait ; and a considerable number of smaller ones, of which Disappointment Island

on the west, and Enderby, Rose, and Ewing Islands to the north, are the most im-

portant. The western side of the two main islands forms an almost unbroken line

oi precipitous cliffs, which in the south of Adams Island attain a vertical height

of 1,400 ft., but which sink to a much lower elevation in the north of the group.

The eastern side is cut up into many deep inlets, forming excellent harbours, some
of thou advancing to within a few miles of the western coast. The whole island is

hilly, but the hills nowhere exceed 2,000 ft., and are usually much less. The lower

part of the island, especially on the eastern side, is mainly covered with forest ; the

upper portion is composed of open meadow or tussock.

Campbell Island lies about 140 miles to the south-east of the Auckland Islands,

or, in round numbers, 330 miles from Stewart Island, its exact position being S. lat.



390 SUBANTARCTIC ISLANDS OF NEW ZEALAND. [Systematic Botany.

52° 22' and E. long. 169° 9'. It is irregularly rhomboidal in outline, and has a greatest

length of about ten miles, with a breadth of nearly eight. With the exception of two
or three inlets, the middle one of which almost divides the island into two, it is walled

round by abrupt rocky cliffs, which Sir J. I). Hooker compared to those of St. Helena.

The hills are steeper and more rugged than those of the Auckland Islands, although

not quite so high, and there is no proper forest, its place being taken by a dense

woody scrub, common at low levels.

About 400 miles E.N.E. from Campbell Island, and about 490 miles from Stewart

Island, lie the Antipodes Islands, consisting of one large island about four miles

long by two broad, and seven small islands or rocks, of which Bollons Island is the

only one of any importance. Although the coast-line is precipitous and rocky, when
the top of the island is reached there is a considerable extent of undulating country.

The Bounty Islands (S. lat. 47° 43', E. long. 179°-5) are situated about ninety

miles north of the Antipodes Islands, and about 490 miles east of Stewart Island.

The group consists of twenty or more small rocks or islets, frequented by penguins

or other sea-birds, but without any land vegetation whatever.

The five groups just mentioned all stand on a comparatively shallow oceanic

plateau, stretching far to the south and south-east of New Zealand, the depth on
which, according to Sir J. Hector, nowhere exceeds 400 fathoms, and, so far as the

Auckland Islands are concerned, is much less than that. The sixth and most remote
group—that of Macquarie Island—lies to the south-west of Stewart Island, from
which it is distant about 570 miles. It is separated both from New Zealand and
the plateau above mentioned by an oceanic depression which is said to have a

depth of nearly 2,000 fathoms, a statement which must be kept clearly in mind
when considering its peculiarities and the history of its flora and fauna. Its

approximate position is S. lat. 54° 30' and E. long. 159° 3'. There is some
uncertainty as to its size, but it is probably from fifteen to eighteen miles long-

by five or six in greatest breadth. Although hilly, the hills are of no great

height, nowhere exceeding 600 ft. or 700 ft., and on many portions of the coast-line

there is a considerable area of flat or gently sloping land near the sea. There are

two outlying islets—one, known as the " Bishop and Clerk," is nearly thirty miles

south of the main island ; the other is about seven miles to the north. According

to Dr. Scott, who visited the island in 1880, its appearance is barren and desolate

in the extreme. There is not a single woody plant, and the facies of the vegetation

is dreary and monotonous to a degree.

II. HISTOEY OF BOTANICAL EXPLOKATION.

The botanical investigation of the islands to the south of New Zealand dates

back to 1840, during which year they were visited by no less than three scientific

expeditions of the first rank. Mentioning these in the order of time, the first was the

well-known United States Exploring Expedition, under the command of Commodore
Wilkes ; the second the elaborately organized and equipped French Expedition, led by
Admiral D'Urville ; and the third the Antarctic Expedition of Sir James Clark Koss,

to which Sir Joseph Hooker was attached as naturalist. As the collections obtained

by Boss's voyage far surpassed in extent and importance those made by the other

two, and as, in addition, the results were the first published and made available to the

scientific world, it will be best to commence this sketch with an account of its work.
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Ross's expedition consisted of two vessels—the " Erebus," commanded by Ross
himself, and the " Terror," under Captain Crozier. To the first-mentioned vessel,

as already mentioned, Sir J. D. Hooker was attached as naturalist ; whilst Dr. Lyall

served in a similar capacity on the " Terror." After calling at the Cape of Good
Hope, Kerguelen Island, and Tasmania, the expedition arrived at the Auckland
Islands on the 20th November, 1840, anchoring in Rendezvous Harbour (now known
as Port Ross), at the northern end of the island. Here the ships remained until

the 12th December, or twenty days in all. During this stay Hooker and Lyall were

actively engaged in investigating the natural history of the group. Nothing was
previously known of the vegetation, and the isolated situation of the group, far

removed from any land except the Islands of New Zealand, promised many im-

portant discoveries, and made its exploration a matter of peculiar interest. That
these anticipations were fully realised the published records of the expedition amply
prove ; but it may be allowable to quote a few sentences from a short account of

the vegetation contributed by Hooker to Ross's " Voyage to the Southern and
Antarctic Regions " (vol. i, p. 144): " Possessing no mountains rising to the limits

of perpetual snow, and few rocks or precipices, the whole land seemed covered with

vegetation. A low forest skirts all the shores, succeeded by a broad belt of brush-

wood, above which, to the summits of the hills, extend grassy slopes, On a closer

inspection of the forest, it is found to be composed of a dense thicket of stag-headed

trees, so gnarled and stunted by the violence of the gales as to afford an excellent

shelter for a luxuriant undergrowth of bright-green feathery ferns and several gay-

flowered herbs, With much to delight the eye, and an extraordinary amount of new
species to occupy the mind, there is here a want of any of those trees or shrubs

to which the voyager has been accustomed in the north." " The woods consist en-

tirely of four or five species of trees, or large shrubs, which are here enumerated
in the order of their relative abundance." (1, Metrosideros lucida ; 2, Dracophyllum

longifolium ; 3, Panax simplex ; 4, Veronica elliptica ; 5, Coprosma foetidissima.)
' Under the shade of these, about fifteen different ferns grow in great abundance,
the most remarkable of which is a species of Aspidium {A. venustum, of the French
South Polar Voyage), with short trunks, 2-3 ft. high, crowned with a tuft of spread-

ing feathery fronds, each 3-5 ft. long : this is one of the most graceful and ornamental
productions of the group. The Aralia polaris, Homb. & Jacq., and the Pleurophyllum

criniferum are two highly remarkable plants, very common near the sea : the former

is allied to the ivy, but has clusters of green waxy flowers as large as a child's head
;

and its round and wrinkled leaves, of the darkest green, measure a foot and a half

across. They form the favourite food of the hogs, which run wild on these islands."
" It is upon the hills, however, that the more beautiful plants abound ; amongst
which the most striking is a liliaceous one, allied to Anthericum (Chrysobactron Rossii),

whose conspicuous racemes of golden flowers are often a span long, and many speci-

mens have three or four such spikes. The Pleurophyllum speciosum resembles a large

Aster, bearing numerous purple flowers, the size of a large marigold. The Celmisia

vernicosa has linear glossy leaves, spread out on the ground like the spokes of a wheel,

and pure-white flowers, with a purple eye, as large as those of the last-named plant.

Finally, the Veronica Benthami may be mentioned ; it is of shrubby growth, with

spikes of flowers of a deep ultramarine blue. Amongst those of humbler stature,

several European genera occur, as species of Cardamine, Ranunculus, Plantago,



392 StTBANTARCTIC ISLANDS OP NEW ZEALAND. [Systematic Botany.

Geranium, and Epilobium, two beautiful white- and red-flowered gentians, and a

forget-me-not with flowers much larger than those of any English species." I have
quoted these passages not only because they give a vivid picture of the salient fea-

tures of the vegetation, but because they evidence the ardour and enthusiasm with
which the two naturalists of the expedition pursued their investigations.

Departing from the Auckland Islands on the 12th December, Campbell Island

was reached on the morning of the 13th, the ships anchoring in Perseverance Har-
bour. A stay of four days only was made, the expedition leaving on the 17th Decem-
ber for a cruise to the Antarctic Circle and the south polar regions ; but notwith-

standing the shortness of the visit a good deal of botanical work was done. Respecting
the character of the vegetation, Hooker remarks, in the publication already quoted
from (p. 158), " Although Campbell Island is situated 120 miles to the southward
of Lord Auckland's Group, and is of much smaller extent, it probably contains fully

as many native plants. This arises from its more varied outline, and from its steep

precipices and contracted ravines, affording situations more congenial to the growth,

of grasses, mosses, and lichens. Its ironbound coast and rocky mountains, whose
summits appear to the eye bare of vegetation, give it the aspect of a very desolate

and unproductive rock, and it is not until the quiet harbours are opened that any
green hue, save a few grassy spots, is seen. In these narrow bays the scene suddenly
changes : a belt of brushwood, composed of some of the trees mentioned as inhabitants

of the last-visited island, but in a very stunted state, form a verdant line close to the

beach. This is succeeded by bright-green slopes, so studded with the Chrysobactron

as to give them a yellow tinge, visible a full mile from the shore. Most of the beauti-

ful plants of Lord Auckland's Group, including the elegant caulescent ferns, are

equally abundant here, and from many of them growing in this higher latitude at a

proportionally lower elevation, their beauty strikes every one on first landing."

In 1843 Ross returned to England. The important scientific results obtained
by the expedition, and the large collections amassed during the voyage, both pointed

to the desirability of speedy publication ; and through the liberality of the Admiralty
this was promptly arranged for. The botanical portion was intrusted to Hooker,
and a special vote of £2,000 was granted to defray the cost of printing and illustrat-

ing the work. The result is found in the two volumes of the superb " Flora Ant-
arctica," a publication in every way worthy of the importance of the subject and
the reputation of its distinguished author. The first volume, issued in 1844-45,

is confined to the plants of the Auckland and Campbell Islands, and will always
remain the foundation for investigations into the botany of the islands. A brief

analysis of its contents (after deducting two or three naturalised plants, and including

some additional species mentioned in the second volume) shows that it records the

occurrence of 105 phanerogams and eighteen vascular cryptogams, or 123 in all. In
addition to this, 277 lower cryptogams are included, making a total flora of exactly

400 species. The illustrations consist of eighty beautifully prepared plates, fifty-six

of which are of phanerogams. The new species are described with the utmost care,

and with an unusual amount of detail ; and the whole work, from beginning to

end, is full of special information upon the relationships, systematic position, and
geographical distribution of the species treated upon. As I have elsewhere remarked,
it is a splendid monument of painstaking exploration and research, and it seems
almost!incredible that the observations and material upon which it is founded should

have been collected in less than a month.



Systematic Botany.] SUBANTARCTIC ISLANDS OF NEW ZEALAND. 393

Second only in importance to Ross's expedition is that of D'Urville in the
" Astrolabe " and " Zelee." Leaving France in 1837, its main purpose was geo-

graphical discovery, and especially the exploration of the little-known antarctic

regions. Returning northwards in the early part of 1840, after an adventurous

voyage to the south polar regions, during which Adelie Land was discovered, D'Ur-
ville called at the Auckland Islands, his ships anchoring in Rendezvous Harbour
on the 11th March, 1840. A stay of nine days was made, the expedition leaving

for New Zealand on the 20th March. During this period important collections were

made, not only by Hombron and Jacquinot, the naturalists of the expedition, but also

by D'Urville himself. The vessels returned to France about the end of 1840. The
French Government, with its usual liberality in such matters, at once authorised

the publication of the results of the voyage, in a style which can only be described

as lavishly sumptuous. The history and cartography, together with memoirs in

all departments of science, were arranged for on an elaborate scale, and publication

was commenced early in 1841. But D'Urville's tragic death in a railway accident,

which occurred within two years of his return, delayed the progress of the work,

and it was not until the end of 1854 that the last memoir of the series appeared.

The work bears the title, " Voyage au Pole sud et dans l'Oceanie sur les corvettes

l'Astrolabe et la Zelee, pendant les annees 1837 a 1840," and consists of eighteen

octavo volumes of letterpress and seven folio volumes of plates. The botanical

portion, with which we are alone concerned, was edited by Hombron and Jacquinot,

and consists of a volume of plates and two volumes of letterpress. The plates,

which were put in hand the first, were several years in preparation, and some of them
must have been separately issued in advance of the rest, for Hooker quotes several

in the " Flora Antarctica," published in 1844-45. Their appearance was further

delayed by the death of Hombron, so that it was 1852 before they were actually

issued as a whole. As representations of the species they are excellent— in fact,

some of them are exquisite works of art ; but the arrangement and nomenclature

are both open to serious criticism. The total number of plates is sixty-five, illus-

trating 170 species, and forty-eight of them are devoted to plants from the Auckland
Islands. The first volume of the letterpress, containing the cellular cryptogams,

was intrusted to the well-known cryptogamist Montagne, and appeared in 1845.

The second volume, containing the phanerogams and vascular cryptogams, was to

have been written by Hombron. After his death a long delay ensued, but the work
was eventually taken up by the eminent botanist Decaisne, and was published in

1853. So far as I can estimate, the total number of species collected by the French
Expedition is about 100, of which seventy-five are lower cryptogams, and twenty-

five phanerogams and vascular cryptogams.

The United States Exploring Expedition, under the command of Commodore
Wilkes, was engaged from 1838 to 1842 in a voyage of discovery in various parts

of the world. On the 26th December, 1839, the expedition, which consisted of four

vessels, left Sydney for a cruise to the south polar regions. During the outward
voyage, the " Peacock," one of the ships comprising the expedition, called at Mac-
quarie Island, and with great difficulty succeeded in landing two men in a small bay
on the western side of the island. Some penguins and other birds were obtained ; but
the only reference made to the vegetation in Wilkes's " Narrative " (vol. 2, p. 290),

is contained in the words, " The island is apparently covered with verdure, although
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a long tufted rank grass was the only plant seen by those who landed." No doubt
this grass was Poa foliosa, which has been recorded by all visitors to the island. On
the return voyage of the vessels, the brig " Porpoise," which had become separated

from the rest, paid a visit to the Auckland Islands, anchoring in Port Ross on the

7th March. A stay of three days only was made, a period altogether insufficient for

any scientific work of importance, especially when it is borne in mind that the whole
of the scientific staff remained in Australia during the cruise. However, the surgeon

of the " Porpoise," Dr. Holmes, collected a few plants, which were the first obtained

on the island. Later on, the expedition proceeded from Australia to the Bay of

Islands, where the scientific staff rejoined it, and made larger collections, with which
Dr. Holmes's Auckland Island plants were incorporated. After Wilkes's return to

the United States, and after many delays, the botanical collections were intrusted

to the eminent American botanist Asa Gray, and ultimately appeared (in 1854) in

two volumes quarto, with a folio atlas of 100 plates. Not one of the Auckland Island

plants is figured, and Ranunculus aucMandicus is the only species described which
had not been previously recorded by Hooker.

For many years after the visits of the three scientific expeditions mentioned
above no addition of any importance was made to our knowledge of the botany of

the southern islands. Now and then they were visited by a British man-of-war,

and on one of these occasions the late General Bolton made a small collection of

plants, which included a few species not noticed by Hooker. These are recorded in

the first part of the Handbook, published in 1864. In 1874 the French Govern-

ment despatched an astronomical expedition to Campbell Island for the purpose

of observing the Transit of Venus, Two of the party, Dr. Filhol and Lieutenant

Rathouis, made collections of plants, Some of the specimens were retained in the

colony, and were examined by Mr. Kirk, who contributed a list of the species to

the " Transactions of the New Zealand Institute " (vol. xiv, p. 287).

In 1880 Professor J. H. Scott visited Macquarie Island for the purpose of in-

vestigating its flora and fauna. Before referring to his visit, however, it should be

mentioned that prior to 1832 Mr. C. Fraser, then Superintendent of the Sydney
Botanical Gardens, sent to Sir W. J. Hooker a few plants which he had obtained

from the island, probably through the master of some vessel. These are Acaena
Sanguisorbae, Acaena adscendens, Azorella Selago, Pleurophyllum Hookeri, Cotula

plumosa, Luzula campestris var. crinita, Poa foliosa, and Aspidium vestitum. The
collection is interesting, as being the first recorded from any of the southern islands.

Professor Scott has published an account of his visit in the " Transactions of the

New Zealand Institute " for 1882 (vol. xv, p. 484), from which an excellent idea of

the physiography of the island and the general character of the vegetation can be

obtained. His catalogue of the plants observed includes the names of sixteen phanero-

gams and three vascular cryptogams, or nineteen in all. But an introduced grass

(Poa annua) must be deducted ; and it is now quite clear that a mistake was made
in including Azorella lycopodioides, the specimens so identified being probably a

form of Colobanthus muscoides. Deducting these two species, the total number
becomes seventeen.

In this place it will be convenient to mention the later visit of Mr. A.

Hamilton, made in 1894. Although much hindered by illness and by excep-

tionally severe weather, he succeeded in materially adding to our knowledge
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of the vegetation. A list of the plants collected will be found in his " Notes on a

Visit to Macquarie Island " (Trans. N.Z. Inst., xxvii, 559). It includes eleven

phanerogams additional to those recorded by Professor Scott, thus bringing up the

total flora to twenty-eight species. At first sight, this seems a small number for so

large an island ; but it is really only in keeping with what is known of the character

of the vegetation in high southern latitudes. Kerguelen Island, which is not only

much larger, but is 5° further north than Macquarie Island, has a flora of only thirty

species. Further, South Georgia, which is in almost the same latitude as Macquarie

Island, has so far only yielded eighteen phanerogams and ferns.

About the end of 1883 the late Mr. John Buchanan visited Campbell Island in

the Government s.s. " Stella," with the view of procuring living plants for various

public gardens in New Zealand, and of further investigating the flora of the island.

His paper on "Campbell Island and its Flora" (Trans. N.Z. Inst., xvi, 398), although

short, contains several observations of value. The most important result of his

visit was the proof which he obtained of the existence of a third species of Pleuro-

phyllum (P. Hookeri, Buch.), which had been confounded with P. criniferum by all

previous collectors.

In 1887 the numerous disastrous shipwrecks which had occurred on the Auckland
Islands, and the hardships experienced by the castaways, induced the New Zealand

Government to provide depots of provisions, &c, and to arrange that a Government
steamer should regularly visit the islands at least twice every year. Since the esta-

blishment of this means of communication it has been possible for naturalists and
others to reach the islands with much greater comfort and certainty. The most
noteworthy visit made in this manner is undoubtedly that of Mr. Kirk in 1890. He
was able to botanize not only on the Auckland and Campbell Islands, but also on

the Snares and Antipodes Island, the vegetation of which was previously altogether

unknown. The results of his journey were embodied in a memoir contributed to the

Report of the Australasian Association for 1891, portions of which were also separately

published in the " Transactions of the New Zealand Institute " and the " Journal

of Botany," and wThich constituted the most important contribution made to the

botany of the southern islands since Hooker's visit exactly fifty years before. The
additional information recorded may be briefly summarised as follows : First, the

addition of at least twelve species to the known flora of the Auckland and Campbell
Islands, and the collection of many fresh facts bearing on the vegetation generally.

Second, the exploration of the Snares, which not only gave us a knowledge of the

general character of the vegetation, and placed upon record a list of twenty-three

indigenous phanerogams and ferns, but which brought to light some totally unex-
pected facts of geographical distribution, such as the occurrence of Olearia Lyallii

and Stilbocarpa Lyallii var. robusta, together with the discovery of the endemic
Ligusticum acutifolium. Third, a similar exploration of Antipodes Island, which
led to a knowledge of the chief features of its florula, and to the recognition of the

important fact that fifty-four species of phanerogams and ferns, two of them endemic,

are found on this remote outlier of New Zealand.

At the same time as Kirk, Mr. F. R. Chapman (now Mr. Justice Chapman) visited

the islands, and made collections of some size, both of living and dried plants. His

paper, entitled " The Outlying Islands South of New Zealand " (Trans. N.Z. Inst.,

xxiii, 491), is replete with interesting matter relating to the flora and fauna, and
should be read by all persons interested in the subject. Among other gentlemen



396 SUBANTARCTlC ISLANDS OF NEW ZEALAND. [Systematic Botany.

who have visited the southern islands and have interested themselves in their vege-

tation, either as observers or collectors, may be mentioned Captain F. W. Hutton
(1901), Mr. H. J. Matthews (1895), and Sir J. Hector (1895).

In June, 1903, Dr. L. Cockayne made his first visit to the islands. All previous

explorers had reached them in spring or summer ; and, as the winter aspect of the

vegetation was absolutely unknown and undescribed, at any rate so far as the endemic
species were concerned, the journey could not fail to be productive of important

results, That this was the case is amply evidenced by his paper on " A Botanical

Excursion during Midwinter to the Southern Islands of New Zealand " (Trans. N.Z.

Inst., xxxvi, 225-330). In this he not only gives a detailed account of the "plant
formations " which make up the flora of the islands visited, but also contributes

a list of the flowering-plants and ferns, and a sketch of the physiography, geology,

climate, &c. The greater portion of the paper is, of course, purely ecological, and
will no doubt be amplified and extended in the memoir which I understand Dr.

Cockayne is to contribute to the series constituting this volume ; but, quite apart

from that portion of the subject, the paper is a most important and accurate contri-

bution to our knowledge of the botany of the various groups of islands, and must be

carefully studied by any one engaged in the investigation of their vegetation.

In the above remarks I have dealt with the history of botanical exploration in

the southern islands prior to the departure of the expedition to illustrate whose work
this series of memoirs has been projected. I understand that the reasons for organ-

izing the expedition, its composition, and the history of its proceedings will all be

fully dealt with in another part of this volume. Nevertheless, I think it incumbent
upon me to particularise the various collections placed in my hands. These are as

follows :

—

1. The collections made by Dr. Cockayne on the Auckland Islands during the

visit of the expedition ; also a more extensive series obtained by him on the Auck-
land, Campbell, and Antipodes Islands during his previous visit of June, 1903.

2. An extensive series of specimens collected by Mr. B. C. Aston ; all, with the

exception of a few plants from the Snares, obtained on the Auckland Islands.

3. A similar collection, also formed on the Auckland Islands, made by Mr. J. S.

Tennant, of Wellington.

4. A series of specimens, partly dried and partly preserved in formalin, obtained

by Mr. B. M. Laing on Campbell Island.

5. A few specimens in formalin obtained on Campbell Island by Messrs. Chambers
and Des Barres.

6. A packet of dried specimens collected on the Auckland Islands by Mr. F. B.

Field.

In addition to the above, I am indebted to Mr. Betrie for the loan of the southern-

island specimens contained in his herbarium. Mr. Kirk's collections, mostly formed
in 1890, and some of Mr. Buchanan's, collected in 1883, I had full opportunities of

studying when engaged in the preparation of my " Manual of the New Zealand

Flora." Finally, I have compared all the above with the specimens in my own
herbarium, obtained from various sources during the previous thirty years.

It is, perhaps, necessary to say that, with the view of making the following

enumeration as complete as possible, I have included all the species that have been

recorded on reliable authority from the islands, whether gathered by the expedition

or not.
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III. ENUMEKATION OF THE PHANEROGAMS, FERNS, AND LYCOPODIACEAE HITHERTO
COLLECTED IN THE ISLANDS TO THE SOUTH OF NEW ZEALAND, INCLUDING
THE SNARES, AUCKLAND AND CAMPBELL ISLANDS, ANTIPODES ISLAND, AND
MACQUARIE ISLAND.

Banunculaceae.

Ranunculus pinguis, Hook. f.

Ranunculus pinguis, Hook, f., Fl. Antarct., i, 3, t. 1 (1844) ; R. pinguis,

var. b, Hook. f., Handb. N.Z. FL, 5 (1864).

Auckland Islands : Not uncommon throughout the whole of the group,

from sea-level to an elevation of 1,400 ft. ; Hooker, Kirk ! Cockayne ! Aston !

Tennant ! Campbell Island : From sea-level to 1,200 ft. ; Hooker, Filhol ! Kirk !

(Endemic.)

Varies greatly in size, attaining its greatest luxuriance in sheltered hollows on

peaty soil. Specimens collected by Dr. Cockayne on the hills above Camp Cove,

Carnley Harbour, are quite 14 in. high, with a stout 2-flowered scape, and the leaves

are considerably more than 2 in. across. On the other hand, I possess two specimens

gathered by Kirk in Campbell Island which barely exceed 1^ in. in total height, and
in which the blade of the leaf is not more than | in. diam., ovate-rhomboid or

cuneate-rhomboid in outline, with 2-3 coarse teeth at the tip. This form is evi-

dently identical with Hooker's variety rhombifolius (" Flora Antarctica," 3), but

it cannot be looked upon as being more than a depauperated state induced by
exposure, &c.

In the " Handbook of the New Zealand Flora " Hooker united R. pinguis with

the New Zealand R. Monroi; but that species differs altogether in the more con-

stantly branched scapes, in the more numerous flowers, in the much larger petals,

which are always considerably longer than the sepals, and in the more slender

style. In the " Manual of the New Zealand Flora " I have therefore followed Mr.

Kirk in reaffirming the distinctness of the two plants.

Ranunculus subscaposus, Hook. f.

Ranunculus subscaposus, Hook, f., Fl. Antarct., i, 5 (1844).

Campbell Island : Banks of streams, not common ; Lyall, Filhol ! Rathouis !

Kirk ! Laing ! (Endemic.)

This is very closely allied to the following species ; in fact, I am not at all sure

that the two are really distinct. Its distinguishing characters, such as they are, lie

mainly in the ovate-deltoid leaves, which are usually 3-partite to the base, the seg-

ments or leaflets being acutely 3-5-lobed. In. R. aucklandicus the leaves are broader
and more cordate, with a reniform or rounded outline, and are seldom completely

3-partite, and the segments are more obtusely lobed. Fruiting specimens of R.

subscaposus gathered by Kirk show the achenes to be ovate, compressed, and dis-

tinctly margined, and the style is short and only very slightly hooked. According
to Asa Gray, the achenes of R. aucklandicus are not margined ; but, as none of the

specimens obtained of late years has ripe fruit, I cannot say whether this statement
is strictly correct.
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Ranunculus aucklandicus, A. Gray.

Ranunculus aucklandicus, A. Gray, Bot. U.S. Expl. Exped., i, 8 (1854) ; Hook,
f., Handb. N.Z. Fl., 723 (1867). R. Hectori, T. Kirk, Students' FL, 16 (1899).

Auckland Islands : Usually in wet ground near the sea ; U.S. Expl. Exped.,

Kirk ! Cockayne ! Aston ! Tennant ! (Endemic.)

Half-ripe fruiting specimens collected by Aston show that the achenes are villous

in the young state. Further study of Kirk's R. Hectori has convinced me that it

can only be regarded as a trivial form of R. aucklandicus, and I have therefore rele-

gated it to that species.

Ranunculus acaulis, Banks & Sol.

Ranunculus acaulis, Banks & Sol. ex D.C Syst., i, 270 (1818) ; Hook, f.,

Fl. Antarct., i, 4, t. 2 (1844).

Auckland Islands : Moist places near the sea ; Hooker, Kirk, Cockayne, Aston

!

Tennant ! (Muddy beaches and sandy or gravelly shores, from the North Cape
to Stewart Island ; also in the Chatham Islands. Very closely allied to the Chilian

R. stenopetalus, Hook., of which it is probably only a recent derivate form.)

The specimens submitted to me are by no means good, but are apparently identi-

cal with the common New Zealand state. Hooker remarks that his specimens " en-

tirely agree with others gathered in the Bay of Islands." R. acaulis is the only

species of Ranunculus which stretches through the whole length of the Dominion,
from the North Cape to the Auckland Islands ; it has thus a latitudinal range of

nearly a thousand miles.

Ranunculus biternatus, Smith.

Ranunculus biternatus, Smith in Rees's Cyclop., xxix, n. 48 (1802) ; Wildem.,

Res. Voy. " Belgica," 89, t. 12, f. 12-2 (1906). R. crassipes, Hook, f.,

Fl. Antarct., ii, 224, t. 81 (1844) ; A. Hamilton in Trans. N.Z. Inst.,

xxvii, 566 (1895).

Macquarie Island : Swampy ground near the sea, usually in the shelter of the

tussocks of Poa foliosa ; A. Hamilton ! (Fuegia ; Falkland Islands ; South Georgia
;

Kerguelen Island ; Crozets; Marion Island ; New Amsterdam.)
I have followed Dr. Schenk in uniting the Macquarie and Kerguelen R. crassipes

with the Fuegian R. biternatus. R. crassipes was originally distinguished on account

of its greater size and less-divided leaves ; but these are characters of small im-

portance, and Mr. Hamilton's Macquarie Island specimens have the leaves almost

as much divided as those of a Fuegian specimen figured as R. biternatus in the
" Botany of the Voyage of the ' Belgica.'

"

Cructferae.

Cardamine glacialis, D.C, var. subcarnosa, 0. R. Schulz.

Cardamine hirsuta, Linn., Sp. Plant, 655, var. subcarnosa, Hook, f., Fl.

Antarct., i, 5 (1844). C. glacialis, D.C, Syst., ii, 268, var. subcarnosa,

0. R. Schulz in Engl. Jahr., xxxii, 542 (1903).

Stout, succulent, glabrous or nearly so, variable in size, 1-5-12 cm. high.

Rhizome perennial, stout, spongy, often branched at the top, each division crowned
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with a rosette of densely crowded radical leaves and with a short and stout flowering-

stem. Radical leaves 1-6 cm. long
;

petiole half the length or nearly so, broadly

sheathing at the base ; leaflets 1-5 pairs, with a terminal one ; terminal leaflet much
the largest, 5-15 mm. diam., entire or angularly sinuate-repand or -lobed ; lateral

similar but usually smaller, sessile or shortly petiolulate. Cauline leaves few, smaller

and on shorter petioles ; leaflets fewer and smaller. Racemes short and dense,

corymbose, probably elongating in fruit. Flowers usually numerous, rather large,

3-5 mm. diam., white, pink, or purple. Sepals sometimes purplish at the tips.

Stigma broad, almost sessile. Ripe fruit not seen ; in an immature state crowded,

very short and broad ; style almost wanting.

Auckland and Campbell Islands : Not uncommon in stony debris or in moist

grassy places ; Hooker, Kirk, Cockayne ! Aston ! Tennant ! Laing ! Macquarie
Island : Swampy places near the coast ; A. Hamilton. (Southern Chili ; Fuegia

;

Falkland Islands.)

But few specimens of this plant were available during the preparation of my
Manual, and most of them were in poor condition. I therefore followed Sir J. D.
Hooker in placing it under C. hirsuta. A much more complete series, mainly col-

lected by Mr. Aston, has now fully convinced me of its distinctness. It differs from
C. hirsuta in the stout and fleshy habit, perennial rhizome, large often coloured

flowers, short and broad often crowded pods, and almost sessile stigma. It is much
more closely allied to the South American C. glacialis, to which it was united by
Schulz in his recent monograph of the genus, and it appears best to follow this

arrangement until a leisurely comparison of specimens can be made.

Cardamine hirsuta, Linn., var. corymbosa, Hook. f.

Cardamine corymbosa, Hook, f., Ic. Plant., t. 686 ; Fl. Antarct., i, 6 (1844) ;

Schulz in Engl. Jahr., xxxii, 561 (1903). G. hirsuta, Linn., Sp. Plant.,

655, var. corymbosa, Hook, f., Handb. N.Z. Fl., 12 (1864).

Auckland Islands : Port Ross ; Tennant ! locality not stated ; Cockayne. Camp-
bell Island : Turfy ground near the sea, common ; Hooker, Laing ! (New Zealand,

from the Tararua Range northwards ; Orange Harbour, Fuegia.)

This was first treated by Hooker as a distinct species, but at a later period he
reduced it to the position of a variety of the northern C. hirsuta, including with it

some mountain forms from New Zealand. Schulz, in his monograph of the genus,

restored it to specific rank, limiting it to the original Campbell Island plant. For
the present I have followed Hooker's arrangement, although I consider it probable

that most, if not all, of the southern forms previously referred to C. hirsuta will

ultimately be separated from that plant.

Schulz describes the flowers of var. corymbosa as being apetalous. But this is

clearly erroneous, for not only are the petals shown in the plate given in the " Icones

Plantarum," and are described in the original diagnosis, but they are also present in

all the flowering specimens I have seen.

In addition to the ordinary inflorescence, var. corymbosa produces very curious

cleistogamic flowers. These were overlooked until quite recently, when they were
detected by Dr. Schulz during an examination of some of Hooker's specimens, col-

lected nearly seventy years ago. I failed to find any traces of them in Mr. Laing's
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specimens, but a single example obtained by Mr. Tennant at Port Ross showed two
or three in excellent condition. They are developed singly at the tip of a short

peduncle springing from the axil of one of the radical leaves, and are so small as to be
only just visible to the unaided eye. There are 4 minute scale-like sepals, no petals,

and 4 small stamens^ the filaments of which are barely as long as the ovate-cordate

anthers. Schulz states that there is only one stamen, but in two flowers examined
by me both had four. There is a short conical 2-celled ovary, each cell containing

2-6 ovules, of which (according to Schulz) only one ripens. After fertilisation the

peduncle elongates and curves downwards, ultimately burying the ripening pod in

the soil. Similar cleistogamic flowers are known in the South American C. cheno-

podifolia, and have been described with considerable detail by Grisebach and other

authors.

Mr. Hamilton, in his notes of a visit to Macquarie Island, records var. corymbosa

as a native of that island. I; have not seen his specimens, but I understand that they

were subsequently identified by Mr. Kirk as C. hirsuta, var. subcarnosa, referred to

C. glacialis in this memoir. For the Fuegian locality I am indebted to Wildemann's
" Results of the Voyage of the ' Belgica,' " p. 98.

Cardamine depressa, Hook, f

Cardamine depressa, Hook, f., Fl. Antarct., i, 6, t. 3 and 4b (1844).

The Snares : Kirk. Auckland Islands : From sea-level to 1,500 ft. ; Hooker,

Kirk ! Cockayne ! Aston ! Tennant ! Campbell Island : Cockayne. (New Zealand ;

in mountain districts from Nelson southwards.)

Cardamine depressa, Hook, f., var. stellata.

Cardamine stellata, Hook, f., Fl. Antarct., i, 7, t. 4a (1844) ; Schulz in

Engl. Jahr., xxxii, 560 (1903). C. depressa, var. stellata, Hook, f.,

Handb. N.Z. FL, 12.

Campbell Island : Usually on rocky debris ; Hooker, Kirk ! Cockayne ! Laing !

(Endemic.)

Schulz considers that both the forms of C. depressa are entitled to specific rank,

and he also excludes the New Zealand mountain forms associated with it by Hooker

;

but specimens which I have gathered in the mountains of Nelson and Canterbury

come so near to the type that I feel compelled to keep them together. Dr. Schulz

omits all mention of these closely allied New Zealand plants in his monograph.

Lepidium oleraceum, Forst

Lepidium oleraceum, Forst., Prod., n. 248 (1786) ; Hook, f., Fl. Nov. Zel.,

i, 15 (1853).

The Snares : Rocky places on the cliffs ; Kirk, Aston ! Auckland Islands :

Exact locality not stated ; General Bolton, Kirk ! (ex Herb. Petrie), Tennant

!

(New Zealand ; rocky places near the sea, from the Three Kings Islands south

wards.)

Mr. Aston's specimens from the Snares have long narrow linear leaves, thus

presenting a somewhat different appearance to the ordinary state of the species.
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Caryophyllaceae.
Stellaria decipiens, Hook. f.

Stellaria decipiens, Hook, f., Fl. Antarct., i, 7 (1844) ; Ic. Plant., t. 680

(1845).

Auckland and Campbell Islands : Not uncommon in the lower portions of the

islands, especially in the woods and near the sea ; Hooker, Kirk ! Chapman ! and
many others. Macquarie Island : A. Hamilton. (Endemic.)

Stellaria decipiens, Hook, f., var. angustata, T. Kirk.

Stellaria decipiens, Hook. f., var. angustata, T. Kirk, Students' Fl., 57

(1899).

Antipodes Island : Tussock meadow, not uncommon ; Kirk ! Chapman !

Cockayne ! (Endemic.)

Hooker compares the typical state of S. decipiens with the naturalised S.

media, which differs in having a pubescent line down each side of the branches,

and in the more distinctly cymose inflorescence. Extreme states of the variety

angustata have a very distinct appearance, but I have seen specimens collected by
Kirk in which the leaves are broader and shorter, thus approaching the ordinary

form.

Colobanthus muscoides, Hook. f.

Colobanthus muscoides, Hook, f., Fl. Antarct., i, 14 (1844) ; Homb. & Jacq.,
" Voyage au Pole sud," Bot., t. 17 (1853).

Snares : Confined to a patch of swampy ground ; Kirk ! Auckland, Camp-
bell, and Antipodes Islands : Maritime rocks and cliffs, abundant ; Hooker and
all collectors. Macquarie Island : Rocky beaches and cliffs ; A. Hamilton.
(Endemic.)

This is evidently an abundant plant on maritime rocks and cliffs, forming large

dense rounded cushions 3-18 in. diam., or even more. Mr. Kirk remarks that these

cushions consist of " the partially decomposed stems and leaves of old plants and
the roots of young plants. The seeds often germinate in the capsule, and it is no
uncommon thing to find capsules still attached to the stem and with apparently

perfect seeds imbedded some 3 in. or 4 in. below the surface of the mass, the old

surface having been covered with a growth of young plants too quickly to allow

of the germination of the buried seeds."

Colobanthus Billardieri, Fenzl

Colobanthus Billardieri, Fenzl in Ann. Wien Mus., i, 49 (1836) ; Hook, f.,

Fl. Antarct., i, 14 (1844).

Auckland Islands : Carnley Harbour ; Kirk ! Campbell Island : Banks near the

sea ; Hooker, Kirk, Laing ! Antipodes Island : Kirk. Macquarie Island : Hamilton.
(New Zealand, from the East Cape southwards ; Victoria ; Tasmania.)

Although this species has been recorded from the whole of the southern islands

except the Snares, it does not seem to be at all abundant, and I have seen but few

27—S.
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specimens. They all belong to an unusually small state, barely more than ^in.

high, but they have the grassy and almost flaccid leaves of the type.

Colobanthus subulatus, Hook. f.

Sagina subulata, D'Urv., Fl. Malouines in Mem. Soc. Linn. Paris, iv, 617

(1826). Colobanthus Benthamianus, Fenzl in Ann. Wien Mus., i, 49

(1836). C. subulatus, Hook, f., Fl. Antarct., i, 13 (1844).

Auckland Islands : Exact locality not stated ; Aston ! Campbell Island : Rocky
places near the summits of the hills ; Hooker, Kirk ! (Victoria ; Fuegia ; Falkland

Islands ; South Georgia.)

Very closely allied to the New Zealand C. acicularis, which differs in the much
longer acicular points to the leaves, and in the much longer and narrower sepals,

which are linear-subulate and considerably exceed the capsule, whereas in C. subulatus

they are about the same length. The New Zealand plants referred by Hooker to

C. subulatus are in all probability small forms of C. acicularis.

The plate of C. subulatus given in the " Flora Antarctica," based on Falkland

Island specimens, represents a plant with a much more lax habit than the Auckland
Island or Campbell Island species, and the sepals are only four in number instead

of five. It appears to me that the specific identity of the two plants is open to

doubt ; but, as I have not seen American specimens, I leave the question in

abeyance for the present.

In the Manual I adopted the specific name of Benthamianus, that being the

oldest name under the genus Colobanthus. But now that the Vienna Congress has

definitely ruled that the oldest name under any genus must take precedence it will

be necessary to go back to the name subulatus, which was published by D'Urville

(under Sagina) in 1826, whereas Benthamianus did not appear until 1836.

PORTULACACEAE.
Montia fontana, Linn.

Montia fontana, Linn., Sp. Plant., 87 (1753) ; Hook, f., Fl. Antarct., i, 13

(1844).

Auckland and Campbell Islands, Antipodes Island, Macquarie Island : Moist

places near the sea ; abundant. (Generally distributed throughout the North and
South Temperate Zones.)

Geraniaceae.

Geranium microphyllum, Hook. f.

Geranium microphyllum, Hook, f., Fl. Antarct., i, 8, t. 5 (1844).

Auckland and Campbell Islands : Not uncommon in moist places ; Hooker,
Kirk ! Aston ! Laing ! (Throughout New Zealand ; and very close to an Australian

plant.)

Judging from Hooker's plate and from the few specimens I have seen, the Auck-
land and Campbell Islands plant is smaller in size and has a more slender habit than

is usual in New Zealand.
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ROSACEAE.

Geum albiflorum, Cheesem., n. comb.

Sieversia albiflora, Hook, f., Fl. Antarct., i, 9, t. 7 (1844). Geum parvi-

florum, Hook. L, Handb. N.Z. FL, 55 (1864), so far as the Auckland
Island locality is concerned, but not of Smith. G. aucklandicum,

Greene, Pittonia, iv, 225 (1895). G. sericeum, T. Kirk, Students' FL,

128 (1899).

Auckland Islands : Rocky places on the hills ; Hooker : highest part of Adams
Island, alt. 1,000-2,000 ft. ; Kirk, Aston ! Tennant ! (Endemic.)

I much regret that the few specimens I have seen of this interesting plant are

in poor condition, and out of flower, so that I am unable to add anything to the

descriptions given by Hooker and Kirk. The foliage looks very different to that

of G. parviflorum, partly owing to the upper surface being much more densely villous

with long soft hairs, and to the very prominent veins of the under-surface, which
give it a strongly rugose appearance. Kirk also mentions as a diagnostic character

of importance that the style is much shorter than the ripe achene, whereas it is much
longer in G. parviflorum.

It is not at all clear why both Greene and Kirk, in recognising that the species

was distinct from parviflorum, should have passed over Hooker's original name of

albiflorum. As it is obviously entitled to precedence, I have adopted it here.

Acaena Sanguisorbae, Vahl.

Acaena Sanguisorbae, Vahl., Enum., i, 294 (1804) ; Hook, f., Fl. Antarct.,

i, 9 (1844).

Auckland and Campbell Islands, Antipodes Island, Macquarie Island.

(Throughout New Zealand ; Australia ; Tristan d'Acunha ; Amsterdam Island.)

Although this species has been recorded from the whole of the southern islands,

it is not quite clear that the typical state is indigenous in any one of them, the

previous records probably referring to the var. antarctica. Dr. Cockayne informs me
that he has collected it only at Port Ross, where it is probably introduced.

Acaena Sanguisorbae, Vahl., var. antarctica, Cockayne.

Acaena Sanguisorbae, var. antarctica, Cockayne in Trans. N.Z., Inst., xxxvi,

319 (1904).

Auckland, Campbell, and Antipodes Islands : Abundant throughout. (En-

demic.)

This is the common Acaena of the southern islands, and the one to which most
of the previous records refer.

Acaena adscendens, Vahl.

Acaena adscendens, Vahl., Enum., i, 297 (1804) ; Hook, f., Fl. Antarct.
5

i, 10 (1844), and ii, 268, t. 96 (1847).

Macquarie Island : Near the sea, Fraser, Scott, Hamilton. (New Zealand
;

Fuegia ; Falkland Islands ; Kerguelen Island ; Crozets ; Marion Island ; South
Georgia.)
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This is one of the few species found on nearly all the widely scattered islands

—

specks in a vast ocean—which girdle the globe between lat. 50° and 60° S., although,

curiously enough, it does not occur on the Auckland and Campbell Islands. Hooker
associated with it a plant not uncommon in subalpine localities in the South Island,

but a comparison with specimens from Macquarie and Kerguelen Island show several

important differences, and I suspect that the New Zealand plant will constitute a

separate species.

Crassulaceae.
Tillaea moschata, D.C.

Crassula moschata, Forst. in Comm. Gott., ix, 26 (1789). Bulliarda mos-

chata, D'Urv., Fl. Malouines in Mem. Soc. Linn. Paris, iv, 618 (1826) ;

Hook, f., Fl. Antarct., i, 15 (1844). Tillaea moschata, D.C, Prodr.,

iii, 382 (1828).

The Snares : Kirk, Aston. Auckland and Campbell Islands : Maritime rocks,

abundant ; Hooker, Kirk ! Cockayne, Laing ! Aston ! Tennant ! Antipodes Island :

Kirk. Macquarie Island : Maritime rocks ; Scott, Hamilton. (New Zealand, from
Cook Strait southwards ; Fuegia ; Falkland Islands ; Kerguelen Island ; Marion

Island.)

One of the commonest plants of the islands, almost invariably present on mari-

time rocks and cliffs.

Droseraceae.
Drosera stenopetala, Hook. f.

Drosera sp., Hook, f., Fl. Antarct., i, 8 (1844). D. stenopetala, Hook, f.,

Fl. Nov. Zel., i, 19, t. 9 (1853).

Auckland Islands : Hooker, Le Guillon (" Flora Antarctica," ii, 246), Kirk,

Cockayne, Tennant ! Campbell Island : Peat bogs ; Laing ! (Mountain districts

in New Zealand, from the Ruahine Range southwards.)

My specimens are all immature, and show no trace of flowers, but are apparently

referable to this species.

Haloragaceae.

Haloragis micrantha, R. Br. ex Sieb. & Zucc, Fl. Jap.

Haloragis micrantha, R. Br. ex Sieb. & Zucc, Fl. Jap. i. 25 (1815) ; Hook, f.,

Handb. N.Z., FL, 66 (1864).

Auckland Islands : Head of Norman's Inlet ; Laing ! (Throughout New Zea-

land ; eastern Australia, and Tasmania ; Malaya ; China ; Japan.)

This is an addition to the florula of the islands. The specimens are mere scraps,

but there seems to be no reason to doubt their identity with the well-known H.
micrantha.

Callitriche antarctica, Engelm.

Callitriche verna, Hook, f., Fl. Antarct., i, 11, non Linn. ; also, var. terrestris,

I.e. (1844). C. antarctica, Engelm. ex Hegelm. in Verh. Bot. Ver.

Brand., ix, 20 (1867).
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The Snares : Kirk ! Auckland and Campbell Islands : Common on the ground

and on wet rocks near the sea ; Hooker, Kirk ! Cockayne, Tennant ! Laing ! Anti-

podes Island : Wet rocks ; Kirk, Cockayne. Macquarie Island : A. Hamilton.

(Fuegia ; Falkland Islands ; Kerguelen Island ; Marion Island ; Heard Island
;

South Georgia.)

Hooker remarks (Phil. Trans. Roy. Soc, 168, p. 20) that two forms of this species

are found in Kerguelen Island and elsewhere—one aquatic, with long stems and pro-

portionally large spathulate leaves ; the other smaller, terrestrial, suberect, with

obovate or oblong leaves. To this latter form he applies the name of var. terrestris

in the " Flora Antarctica." Specimens of the larger form collected by Kirk on the

Snares and on the Auckland Islands bear abundance of ripe fruit, which has the

rounded angles characteristic of the species. The smaller state I have seen only in

young flower.

Myrtaceae.

Metrosideros lucida, A. Rich.

Melaleuca lucida, Forst., Prodr., n. 216 (1786). Metrosideros lucida, A.

Rich, Fl. Nov. Zel., 333 (1832) ; Hook, f., Fl. Antarct., i, 12 (1844).

Agalmanthus umbellatus, Homb. & Jacq., Voy. Astrol. et Zel., 78, t. 1

(1845).

Auckland Islands : Abundant from sea-level up to 500 ft. ; Hooker and all

subsequent collectors. Campbell Island : Extremely rare ; Kirk. (New Zealand,

from Whangarei and the Great Barrier Island southwards.)

The most abundant tree on the Auckland Islands, skirting almost the whole

of the eastern shore with a broad belt of forest. According to Hooker, it reaches a

height of from 20 ft. to 40 ft., with a trunk 2-3 ft. in diameter. It is seldom erect

;

usually the trunks are inclined or almost prostrate at the base, giving off many
naked more or less gnarled and distorted branches. Generally speaking, the branch-

lets of the Auckland Islands plant are stouter and the leaves more coriaceous

than is the case with specimens from the mainland of New Zealand. There is also

a considerable range of variation in the size and shape of the leaves. I have quoted
the Campbell Island locality on the authority of Mr. Kirk, who states that " it is

extremely rare and of very low stature." It does not seem to have been observed

by any subsequent botanist. Mr. Laing has expressly informed me that he searched

for it in vain.

Sir Joseph Hooker was the first to draw attention to the high latitudes reached

by Myrtaceous plants in the Southern Hemisphere. In Auckland Island Metro-

sideros lucida attains the latitude of 52° S., while in South America Myrteola num-
mularia stretches through Fuegia almost as far south as Cape Horn (S. lat. 56°),

and is also found in the Falkland Islands. The monotypic genus T&pualia,

first discovered in southern Chili, and so closely allied to Metrosideros as to be
included in that genus by Hooker (Fl. Antarct., ii, 275), is now known to extend
along the south-western coast of South America as far south as Desolation Island

(S. lat. 53°), where it was collected by Dusen, the botanist of the Swedish Magellanic

Expedition.
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Onagraceae.

Epilobium confertifolium, Hook. f.

Epilobium confertifolium, Hook. 1, Ic. Plant., t. 685 (1844) ; Fl. Antarct.,

i, 10 (1844) ; Haussk., Monog. Epilob., 295 (1884).

Auckland and Campbell Islands : Meadows and open slopes from sea-level to

1,000 ft. alt. ; Hooker, Kirk ! Chapman ! Aston ! Tennant ! Laing ! Chambers !

Antipodes Island : Kirk, Cockayne. (Endemic.)

Although the specimens brought back by the expedition are not so complete

as could be wished, not one of them showing perfectly ripe fruit, they are sufficient

to prove that the species is quite distinct from the New Zealand mountain-plants

associated with it by Hooker. Its distinguishing characters, in the limited sense

in which I now understand it, are the creeping and rooting often densely matted
stems, the young branches alone rising from the ground ; the densely crowded pale-

green and almost fleshy leaves, which are almost sessile, obovate or obovate-oblong,

entire or remotely and obscurely denticulate, the lower ones more or less distichously

placed, the upper spirally arranged ; the few almost sessile flowers, placed at the

tips of the branchlets, and apparently always of a bright-pink colour ; and the strict

and erect perfectly glabrous capsules, the peduncles of which only slightly elongate

after the flowering period.

Epilobium alsinoides, A. Cunn. ?

Efilobium alsinoides, A. Cunn., Precur., n. 540 (1839) ; Hook, f., Fl. Nov.
Zel., i, 59 (1853).

Antipodes Island : Kirk, Cockayne ! (In New Zealand the species ranges from
the North Cape to Stewart Island.)

This plant was originally discovered by Mr. Kirk, who referred it to E. alsinoides.

I have seen only a few flowerless specimens collected by Dr. Cockayne. These agree

with E. alsinoides in the fine even pubescence of the stems, but differ so much in habit

and general appearance that I am compelled to regard Kirk's identification as highly

doubtful. Flowering specimens are required to safely determine the systematic

position of the plant.

Epilobium linnaeoides, Hook. f.

Efilobium linnaeoides, Hook, f., Fl. Antarct., i, 10, t. 6 (1844) ; Haussk.,

Monog. Epilob., 301 (1884).

Auckland and Campbell Islands : Abundant in woods, in scrub, and in open
tussock ; Hooker and subsequent collectors. Antipodes Island : Kirk, Cockayne.

Macquarie Island : A. Hamilton. (New Zealand, in damp mountainous localities

from the Ruahine Mountains southwards.)

A well-marked and easily recognised species, excellently figured by Hooker in

the " Flora Antarctica."
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Epilobium nummularifolium, R. Cunn., var. nerterioides, Hook. f.

Epilobium nerterioides, A. Cunn., Precur., n. 541 (1839) ; Hook, f., Fl.

Antarct., i, 11 (1844). E. nummularifolium, R. Cunn., var. nerterioides,

Hook, f., Fl. Nov. Zel., i, 57 (1853). E. pedunculare, A. Cunn., Precur.,

n. 536; var. aprica, Haussk., Monog. Epilob., 303 (1884).

Auckland Islands : Moist rocky places on the hills ; Hooker, Homb. & Jacq.,

Kirk, Tennant ! Macquarie Island : In swamps ; A. Hamilton. (New Zealand,

from the North Cape southwards.)

The specimens gathered by the expedition entirely agree with the common New
Zealand state.

Umbelliferae.
Azorella Selago, Hook. f.

Azorella Selago, Hook. f., Fl. Antarct., ii, 284, t. 99 (1847).

Macquarie Island : Sides of the hills, forming prominent globular masses often

4 ft. in diameter ; Fraser, Professor Scott ! A. Hamilton ! (Fuegia ; Kerguelen

Island ; Crozets ; Marion Island ; Heard Island.)

Forms large convex masses several feet in diameter, composed of the closely

packed stems and branches of the plant ; the young shoots, with their leaves, form-

ing a bright-green smooth and even crust or surface, so densely compacted as to bear

the weight of a man. Under this living surface, as Sir Joseph Hooker remarks,

lies " a vast mound of debris, the remains of former years' growth, through which
the roots descend to the ground.." According to Dr. Scott, it is comparatively

rare in Macquarie Island ; but in Kerguelen Island it is the most abundant plant,

often forming sheets or hummocks investing the soil for acres in extent with an
elastic green coating. Its apparent absence in the Auckland and Campbell Islands

is a very curious fact, in no way easy to account for.

Azorella reniformis, Hook. f.

Pozoa reniformis, Hook, f., Fl. Antarct., i, 15, t. 11 (1844). Azorella reni-

formis, Benth. & Hook. f. in Gen. Plant., i, 875 (1865).

Auckland and Campbell Islands : Rocky places on the hills ; Hooker, Kirk !

Cockayne, Aston ! Tennant ! (Endemic.)

The New Zealand A. Haastii is so close to this that it is highly doubtful if it

can be maintained as a distinct species, for the characters of the ciliate stipules and
long pedicels to the fruit, relied upon by Hooker, break down when large suites of

specimens are under examination. A. Haastii, however, attains a much larger size

than A. reniformis.

Apium prostratum, Lab.

Apium prostratum, Lab., Relat., i, 141 (1804). A. australe, Thouars, Fl.

Tristan d'Acugn., 43 (1811) ; Hook, f., Fl. Nov. Zel, i, 86 (1853).

Antipodes Island : Maritime rocks, abundant ; Kirk, Cockayne. (Shores of

New Zealand, from the Kermadec Islands to Stewart Island ; Australia, from Queens-
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land to Tasmania, and westward to Swan River ; south Chili ; Fuegia and the

Falkland Islands ; Tristan d'Acunha ; St. Paul's ; Amsterdam Island ; South
Africa.)

So closely allied to the common celery (Apium graveolens, Linn.) that it was
treated as a form of that species by Hooker (Fl. Antarct., ii, 287), although he sub-

sequently regarded it as distinct in the " Flora Novae Zealandiae." Wildemann, in

the recently published " Botany of the Voyage of the ' Belgica,' " has again re-

ferred it to A. graveolens (p. 134). It differs, however, as has been pointed out by
Bentham and other botanists, in the prostrate or decumbent habit, and especially

in the thick and prominent almost corky ribs of the fruit ; and I think it is best

kept as a distinct though closely allied species.

Ligusticum latifolium, Hook. f.

Anisotome latifolia, Hook, f., FL Antarct., i, 16, t. 8, 9, and 10, B (1844).

Calosciadium latifolium, Endl. ex Walp. Ann., ii, 702 (1850). Ligus-

ticum latifolium, Hook, f., Handb. N.Z. FL, 94 (1864).

Auckland and Campbell Islands : From sea-level to the tops of the hills,

abundant ; Hooker and all subsequent collectors. (Endemic.)

A noble species, excellently figured and described by Hooker in the " Flora

Antarctica." He remarks that " it attains a height of 6 ft., bearing several umbels
of rose-coloured or purplish flowers, each compound umbel as large as the human
head. The foliage is of a deep shining green, and the whole plant emits, when
bruised, an aromatic smell."

In the " Genera Plantarum " Mr. Bentham referred to Aciphylla all the plants

from the Southern Hemisphere placed by Hooker in Ligusticum. No doubt he was
influenced by the fact that the floral and carpological characters of the two groups

are very similar. But, on the other hand, the habit of the true Aciphyllae, with

their rigid and coriaceous spinous leaves, and paniculate inflorescence with spinous

bracts, is most distinct, and to me certainly appears to justify their separation as

a distinct genus, which would really be as well characterized as many genera of

Umbelliferae accepted by most botanists. If it be necessary to limit Ligusticum to

the forms found in the Northern Hemisphere (and there is much to be said in favour

of such a course), then it would be far more preferable to revive Hooker's genus

Anisotome for the southern species than to transfer them to Aciphylla.

Ligusticum antipodum, Homb. & Jacq.

Ligusticum antipodum, Homb. & Jacq., Bot. Voy. Astrol. et ZeL, 63, t. 3,

Dicot. (1853). Anisotome antipoda, Hook, f., Fl. Antarct., i, 17, t.

9, 10 (1844). Calosciadium antipodum, Endl. ex Walp. Ann., ii

(1850).

Auckland and Campbell Islands, Antipodes Island : From sea-level to the tops

of the hills, abundant ; Hooker and all subsequent collectors. (Endemic.)

Almost as striking a plant as the preceding, from which it is easily distinguished

by the finely divided leaves with numerous linear segments.
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Ligusticum acutifolium, T. Kirk.

Ligusticum acutifolium, T. Kirk in Journ. Bot. (1891), 237 ; Students' FL,

201 (1899).

The Snares : Bare and local ; Kirk ! Cockayne ! (Endemic.)

This must be considered as one of the rarest plants in the florula. Mr. Kirk

states that it was seen only in one place, at an altitude of about 350 ft. ; and Dr.

Cockayne informs me that, although special search was made, only one plant was
noticed by the recent expedition. As a species, it is very close to L. intermedium,

of which it must be considered a recent derivate form. Its chief differential charac-

ters, according to Kirk, are the total absence of the viscid milky juice so evident in

L. intermedium ; in the upper part of the sheath at the base of the petiole being free,

forming a hooded ligule ; in the more acute segments of the leaves ; and in the

smaller umbels and shorter fruits. I have seen specimens of the foliage only.

Araliaceae.

Stilbocarpa polaris, A. Gray.

Aralia polaris, Homb. & Jacq. MS., ex Hook, f., FL Antarct., i, 19 (1844) ;

Hook, f., Ic. Plant., t. 701 ; Homb. & Jacq., Bot. Voy. Astrol. et

Zel., 55, t. 2, Dicot. (1852). Stilbocarpa polaris, A. Gray, Bot. U.S.

Expl. Exped., 714 (1854).

Auckland and Campbell Islands : Abundant from sea-level to a considerable

height on the hills ; Hooker and all subsequent collectors. Antipodes Island :

Plentiful over the greater portion of the island ; Kirk, Cockayne. Macquarie Island :

Abundant over the whole of the island ; Scott, Hamilton. (Endemic.)

I have nothing to add to the excellent account of this most striking plant pub-
lished by Hooker in the " Flora Antarctica," and to the still more elaborate descrip-

tion given by Decaisne in the " Voyage au Pole sud." Hooker well remarks that it

is " one of the most handsome and singular of the vegetable productions in the group
of islands it inhabits, which certainly contains a greater proportion of large and
beautiful plants, relatively to the whole vegetation, than any country with which
I am acquainted. Growing in large orbicular masses, on rocks and banks near the

sea, or amongst the dense and gloomy vegetation of the woods, its copious bright-

green foliage and large umbels of waxy flowers, often nearly a foot in diameter, have
a most striking appearance."

Stilbocarpa Lyallii, Armst., var. robusta, T. Kirk.

Stilbocarpa Lyallii, Armst. in Trans. N.Z. Inst., xiii, 336 (1881), in part.

Aralia Lyallii, T. Kirk in Trans. N.Z. Inst., xvii (1885), 295, var.

robusta, Journ. Bot., xxix, 237 (1895).

The Snares : Not uncommon ; Kirk ! Cockayne, and other members of the

expedition. (Endemic.)

I very much regret that my acquaintance with this fine plant is confined to a

single imperfect specimen collected by Kirk, no example having been brought back
by the members of the expedition. Kirk states that it differs from the type in being
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more robust and less hispid, and in wanting the curious arcuate stolons, The leaves

are larger and have the teeth strongly mucronate, and the flowers are smaller, with
yellowish petals, I suspect that it will constitute a separate species, but at present

I have not the material from which to form a satisfactory diagnosis.

The late Mr. Kirk removed Stilbocarpa Lyallii to Aralia, mainly on account of

the two -celled ovary and fruit not hollowed at the apex. But in other characters

it approaches very closely to Stilbocarpa polaris, and I now think that Harms was
right (" Natiirlichen Pflanzenfamilien," teil hi, abt. 7, 57) in extending the characters

of Stilbocarpa so as to receive both plants. From the point of view of the plant-

geography of the southern portions of New Zealand, it is a decided gain to be able

to treat the two species as constituting a single endemic genus,

Panax simplex, Forst.

Panax simplex, Forst., Prodr., n. 399 (1786) ; Hook, f., Fl. Antarct., i,

18, t. 12 (1844). Nothopanax simplex, Seem, in Journ. Bot., iv, 296

(1866).

Auckland Islands : Abundant in woods, from sea-level to an altitude of about
500 ft. ; Hooker and all subsequent botanists. (New Zealand, in forests from
Cape Colville southwards.)

Auckland Island specimens agree fairly well with New Zealand examples of this

well-known plant.

RUBIACEAE.

Coprosma parviflora, Hook. f.

Coprosma myrtillifolia, Hook, f., Fl. Antarct., i, 21 (1844). C. parviflora,

Hook, f., Fl.'Nov. Zel., i, 107 (1853) ; Handb. N.Z. Fl., 116 (1864).

Auckland and Campbell Islands : Not uncommon, especially in ravines on the

face of the hills ; Hooker, Kirk ! Cockayne ! Aston ! Laing ! (New Zealand, from
the North Cape to Stewart Island.)

There are two states of this represented in the collections submitted to me.
The first has comparatively large oblong-obovate leaves |—| in. long, and the young
shoots are clothed with whitish shaggy pubescence. The other has smaller and
narrower linear or lanceolate more acute leaves, and the twigs are not nearly so

pubescent. Specimens of the first-mentioned form, collected by Mr. Aston, show
a few imperfect flowers, which in the main agree with those of G. parviflora ; but
neither of the two exactly matches any of the New Zealand forms of C. parviflora,

although the differences are not of a pronounced character. At the same time, it

must be admitted that C. parviflora, as at present defined, is a somewhat elastic

species, including several plants which further research may prove to be worthy of

specific rank. For instance, the northern variety, abundant in the Bay of Islands

and Mangonui Counties, and remarkable for its flat spreading branches, has a very
different aspect to the form so common in the mountain districts of New Zealand.

Should the species be divided in the future, the name parviflora should be retained for

the northern plant, to which it was first applied, and Hooker's original name of

myrtillifolia, as the oldest in date, be kept for the Auckland Island plant and the

allied forms found in the mountains of the South Island.
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Coprosma ciliata, Hook. f.

Coprosma ciliata, Hook, f., Fl. Antarct., i, 22 (1844). C. parviflora, var.

pilosa, Cheesem. in Trans. N.Z. Inst., xix, 241 (1887).

Auckland and Campbell Islands : Abundant, ascending to at least 1,000 ft.,

and often forming almost impenetrable thickets ; Hooker, Kirk ! Aston ! Laing !

Antipodes Island: Kirk! (Probably also, in a slightly different state, in the moun-
tains of the South Island of New Zealand).

Although the flowers of this species have still to be obtained, the specimens

brought back by the expedition leave little doubt that it will prove identical with

my C. parviflora var. pilosa, a plant found in many localities in the central and

western portions of the South Island, and which differs from the Auckland Island

plant only in being more slender and not so copiously branched, and in having

less copiously ciliate leaves.

Coprosma foetidissima, Forst.

Coprosma foetidissima, Forst., Char. Gen. 138 (1776) ; Hook. I., Fl. Antarct.,

i, 20, t. 13 (1844). C. afflnis, Hook, f., Fl. Antarct., i, 21, t. 14(1844).

Auckland Islands : Abundant in woods near the sea, and ascending the valleys

to an elevation of nearly 1,000 ft. ; Hooker and all subsequent collectors. Camp-
bell Island : Quoted in the Handbook by Hooker, and by Kirk in the " Students'

Flora," but I have seen no specimens, and it was not collected by Cockayne in his

visit of 1903, nor by Laing during the recent expedition. (New Zealand, hilly forests

from Cape Colville southwards)
Varies greatly in the size and shape of the leaves, which in luxuriant specimens

may exceed 2 in. in length, with a breadth of over f in., thus exceeding the usual

size in New Zealand. Hooker's C. affinis was separated mainly on account of the

acute or even acuminate leaves, but was subsequently abandoned by its author.

I have not seen specimens which exactly match the plate given in the " Flora Ant-
arctica," although some show a sufficiently close approach to justify the merging of

the two forms.

Coprosma cuneata, Hook. f.

Coprosma cuneata, Hook, f., Fl. Antarct., i, 21, t. 15 (1844).

Auckland, Campbell, and Antipodes Islands : Common from sea-level to a

considerable height, forming much of the subalpine scrub in open gullies and
depressions ; Hooker, Kirk ! Cockayne ! Aston ! Tennant ! Laing ! (New Zealand,

mountain districts from the East Cape and Lake Taupo southwards.)

In the " Manual of the New Zealand Flora " I have followed Hooker and others

in assuming that this is the same as the mountain species so common in New Zealand.

It is well to state, however, that the Auckland Island plant differs in having its

leaves always widest at the upper extremity, which is rounded or almost truncate,

and decidedly refuse or even emarginate, whereas the leaves of the New Zealand
plant are usually broader, subacute, or even acute. Unfortunately, all the speci-

mens I have seen from the islands are out of flower ; but if it should be proved that

the above differences are accompanied by corresponding deviations in the flowers

or fruit, then the New Zealand plant should be separated as a distinct species.
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Coprosma repens, Hook. f.

Coprosma repens, Hook. f., Fl. Antarct., i, 22, t. 16a (1844).

Auckland, Campbell, and Antipodes Islands : Abundant from sea-level to an
elevation of at least 1,200 ft. ; Hooker and all subsequent collectors. Macquarie
Island : Not uncommon ; Scott, Hamilton. (New Zealand, from the East Cape and
Tongariro southwards ; mountains of Victoria and Tasmania.)

The specimens I have examined show no points of difference from the usual

state of the species in New Zealand.

Nertera depressa, Banks & Sol.

Nertera depressa, Banks & Sol. ex Gaertn. Fruct., i, 124, t. 26 (1788) ;

Hook, f., Fl. Antarct., i, 23 (1844).

Auckland Islands : Common amongst moss in the woods, and also on the open
hillsides ; Hooker, Kirk ! Cockayne, Aston ! Tennant ! Campbell Island : Appa-
rently not uncommon ; Buchanan, Cockayne. (New Zealand, mountain districts

from the Ruahine Range southwards ; mountains of Victoria and Tasmania
;

America, from Mexico along the Andes to Peru, Chili, Fuegia, and the Falkland

Islands ; Tristan d'Acunha.)

The distribution of Nertera is most remarkable. In addition to N. depressa,

with the exceptionally wide range quoted above, there are three other species in

New Zealand, one of which is said to occur in the Philippine Islands ; an endemic
species in Australia (N. reptans, F. Muell.) ; another in Tristan d'Acunha (N. assur-

gens, Thouars) ; a species in Java and Borneo, very closely allied to N. depressa ;

and one in China (N. sinensis, Hemsl.). It is worthy of remark that the Bornean
and Javan species (which is considered by Stapf to be identical with N. depressa)

occurs on the summit of Mount Kinibalu, in north Borneo, at an altitude of

over 10,000 ft., associated with such southern genera—" austral-antarctic types," as

Dr. Stapf calls them—as Drimys, Coprosma, Pratia, Gaultheria, Podocarpus, Dacry-

dium, and Phyllocladus ; and, what is equally extraordinary, in company with

alpine species of Vaccinium, Rhododendron, and other northern genera. For fuller

particulars reference should be made to Dr. Stapf's memoir on the " Flora of Mount
Kinibalu " (Trans. Linn. Soc, ser. ii, vol. iv, p. 69 et seq.).

Compositae.

Lagenophora pumila, Cheesem., n. comb.

Calendula pumila, Forst., Prodr., n. 305 (1786). Microcalia australis,

A. Rich., Fl. Nov. Zel., 231 (1832). Lagenophora Forsteri, D.C., Prodr.,

v., 307 (1836).

Auckland Islands : Probably not uncommon : Port Ross and other places
;

Kirk. Enderby Island, on sand-dunes ; Cockayne, Tennant ! Carnley Harbour, at

sea-level ; Aston. Campbell Island : Cockayne, Chambers ! Antipodes Island :

Kirk, Cockayne. (Common throughout New Zealand, from the Kermadec Islands

to Stewart Island.)

Mr. Tennant's specimens, which are the only ones I have seen in flower, are in

poor condition, but agree fairly well with the ordinary form found in New Zealand.
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The closely allied Lagenophora nudicaulis, Dusen (L. Commersonii, Cass.), represents

the species in South America, ranging from Chili to the south of Fuegia and the

Falkland Islands. It is also found in Tristan d'Acunha.

I very much regret to have to change an old-established name like that of L.

Forsteri, but in this case it is unavoidable, Forster's name having fifty years' priority

over De Candoile's. It is worth remarking that A. Richard's name of australis also

antedates that of Forsteri by four years.

Olearia Lyallii, Hook. f.

Olearia Lyallii, Hook, f., Fl. Nov. Zel., i, 116 (1853).

The Snares : The principal tree on the island, and forming the greater portion

of the bush ; Kirk ! Cockayne, Aston, &c. Auckland Island : Rare and local, but

forming a dense forest on Ewing Island, at the entrance to Port Ross ; Lyall, Bolton,

Kirk ! Cockayne ! Aston ! Tennant ! (Endemic.)

I have no new matter to add to the excellent accounts of this noble plant which

have already appeared. I would specially refer the inquirer to Mr. Kirk's paper on

the " Botany of the Snares " (Trans. N.Z. Inst., xxiii, 426) ; to Mr. Justice Chap-

man's interesting " Visit to the Outlying Islands of New Zealand " (I.e., 491) ; and
to Dr. Cockayne's " Botanical Excursion to the Southern Islands " (Trans. N.Z.

Inst., xxxvi, 252).

Pleurophyllum speciosum, Hook. f.

Pleurophyllum speciosum, Hook, f., Fl. Antarct., i, 31, t. 22, 23 (1844).

Auckland and Campbell Islands : Abundant from sea-level to an altitude of

800 ft. or more ; Hooker and all subsequent collectors. According to Hooker, it

is most common in wet ground near the sea. (Endemic.)

Of the many handsome herbaceous plants found in the Auckland and Camp-
bell Islands this is one of the finest. Its rosettes of huge ribbed leaves, pressed

flat to the ground, are frequently more than 4 ft. in diameter, and from the centre

rise from 4 to 6, or even as many as 8-10, tall flowering-stems l|-3 ft. high, each of

them bearing numerous rayed flower-heads 1| in. diameter. The rays are usually

lilac or whitish-purple ; the disc is a deep rich purple. As the plant frequently

covers extensive tracts, the effect, as Mr. Kirk has stated, " is unique, and approaches
the magnificent." Both this and the following species are very fully described and
beautifully figured in the " Flora Antarctica " (plates 22-25). Mr. Kirk's mono-
graph (Trans. N.Z. Inst., xxiii, 431) also contains a full account of the species

constituting the genus.

Pleurophyllum criniferum, Hook. f.

Pleurophyllum criniferum, Hook, f., Fl. Antarct., i, 32, t. 24, 25 (1844).

Albinea oresigenesa, Homb. & Jacq., Bot. Voy. Astrol. et Zel., t. 4,

Dicot. (1852). Pleurophyllum Hombronii, Decne. in Bot. Voy. Astrol.

et Zel, 36 (1853).

Auckland, Campbell, and Antipodes Islands : Abundant in wet peaty ground
from sea-level to 1,100 ft.; Hooker and all subsequent collectors. Has been re-
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corded from Macquarie Island, but apparently in mistake for P. Hookeri. (En-
demic.)

Almost as fine a species as the preceding, from which it differs in its suberect

petiolate leaves, taller scapes, which sometimes are over 4 ft. in height, and in the

flower-heads being without rays. Hooker's plate of the inflorescence (" Flora Ant-
arctica," t. 24, 25) is excellent, but unfortunately the artist has inadvertently figured

the leaf of P. speciosum in mistake for that of this species,

Pleurophyllum Hookeri, Buch.

Pleurophyllum Hookeri, Buch. in Trans. N.Z. Inst., xvi, 395 (1884). P.

Hookerianum, T. Kirk in Trans. N.Z. Inst., xxiii, 435 (1891). P.

Gilliesianum, T. Kirk in Trans. N.Z. Inst., xxiii, 435 (1891).

Auckland and Campbell Islands : Upland meadows, usually above 500 ft. and
ascending to 1,400 ft., not uncommon ; Buchanan ! Kirk ! Cockayne ! Aston !

Tennant ! Laing ! Macquarie Island : Abundant in all suitable localities ; Fraser,

Scott, Hamilton ! (Endemic.)

Easily separated from the preceding by the much smaller size, silvery tomentose
acuminate leaves, and by the shorter rigid scapes with fewer and smaller heads.

Celmisia verrucosa, Hook. f.

Celmisia vernicosa, Hook, f., Fl. Antarct., i, 34, t. 26, 27 (1844).

Auckland and Campbell Islands : From sea-level to at least 1,500 ft., most
abundant in moist grassy places above 500 ft. elevation ; Hooker and all subsequent

collectors. (Endemic.)

An exceedingly handsome plant, but very variable in size. A large series of

specimens collected by Cockayne at the head of the North Arm of Carnley Harbour,

and a similar set obtained by Laing in Campbell Island, contain specimens varying

from
1
J in. diam., with a solitary scape barely 2 in. high, to others quite 6 in. across,

with 8-10 scapes from 6 in. to 8 in. high. The peculiar varnished surface of the leaves

is most remarkable, and unique in the genus. Hooker compares it with the smooth
and shining surface of a shell, or looking as if covered with a thick coat of copal

varnish ; while Mr. Justice Chapman describes it as " gleaming like polished nephrite

newly from the lapidary's hands." The usual colour of the flowers is as described

by Hooker in the " Flora Antarctica "—that is, the ray-florets are pure white, some-

times with a faint tinge of rose at the tips, and the disc-florets are dark purple ; but
I am informed that individual specimens were noticed by members of the expedi-

tion in which the flowers were purple throughout.

Celmisia Campbellensis, F. R. Chapm.

Celmisia Campbellensis, F. R. Chapm. in Trans. N.Z. Inst., xxiii, 407 (1891).

C. Chapmani, T. Kirk in Gard. Chron., ix, 731, t. 146 (1891).

Auckland Islands : North Arm of Carnley Harbour, alt. 600 ft. ; Captain Dor-

rien-Smith and Dr. Cockayne, J. S. Tennant ! (only two plants observed). Camp-
bell Island : Venus Cove, Perseverance Harbour ; F. R. Chapman ! T. Kirk ! (not

more than a dozen specimens observed). (Endemic.)
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The flower-heads and scapes hardly seem to differ from those of C. vernicosa,

but the leaves are altogether different, being broader and not so coriaceous, longi-

tudinally furrowed above and strongly ribbed beneath.

(Note.—Celmisia verbascifolia, Hook, f., has been recorded by Kirk as a native

of Campbell Island, on the strength of specimens said to have been collected in 1874

by Dr. Filhol and Lieutenant Rathouis, of the French Transit of Venus Expedition.

It has not been observed since, although repeatedly searched for, especially by Mr.

Kirk in 1890, by Dr. Cockayne in 1903, and by Mr. R. M. Laing during the present

expedition. I feel sure that some accidental admixture of specimens has been made,
and I have consequently expunged the species from the list.)

Gnaphalium luteo-album, Linn., Sp. Plant.

Gnaphalium luteo-album, Linn., Sp. Plant., 851 (1753) ; Hook, f., Fl. Ant-
arct., i, 37, and ii, 543 (1844-47).

Auckland Islands: On the sea-beach, exact locality not stated; D'Urville

(Fl. Antarct.), Kirk, Cockayne. (Most warm-temperate or tropical countries.)

I have seen no specimens, but there is no reason for doubting the locality. At
the same time, it is singular that the species should extend so far to the south, seeing

that it is mainly a tropical or warm-temperate plant, absent from the extreme north

of Europe and the polar regions, and also wanting in North America and the extreme
north of Asia. In the Southern Hemisphere it is found in South Africa and the

warmer portions of South America, but it does not reach Fuegia or the Falkland
Islands. It occurs on Tristan d'Acunha and Inaccessible Island, but not on Ker-
guelen Island or the Crozets.

Helichrysum bellidioides, Willd., var. prostratum, T. Kirk.

Xeranihemum bellidioides, Forst., Prodr., n. 293 (1786). Helichrysum
'prostratum, Hook, f., Fl. Antarct., i, 30, t. 21 (1844). Gnaphalium
prostratum, Hook, f., Fl. Nov. Zel., i, 137 (1853). Helichrysum belli-

dioides, Willd., Sp. Plant., iii, 1911 ; var. prostratum, T. Kirk, Students'

Fl. 307 (1899).

Auckland, Campbell, and Antipodes Islands : Abundant throughout, ascend-

ing to over 1,500 ft. ; Hooker, Kirk ! Cockayne, and others. (Mountains of New
Zealand, from Mount Egmont southwards, but not nearly so abundant as the type.)

Some botanists will prefer to treat this as distinct from the typical H. bellidioides,

but there is little to separate the two plants, except that bellidioides has long brac-

teate peduncles to the heads and prostratum none at all. But passage forms are not
uncommon, and, on the whole, it is best to treat the plant as a well-marked variety

rather than a separate species.

Cassinia Vauvilliersii, Hook. f.

Ozothamnus Vauvilliersii, Homb. & Jacq. ex Hook, f., Fl. Antarct., i, 29
(1844) ; Decn., Voy. Astrol. et Zel., 38, t. 5, Dicot. (1853). Cassinia
Vauvilliersii, Hook, f., Fl. Nov. Zel., i, 133 (1853).

Auckland Islands : Abundant, often forming a dense scrub, but rarely ascending
to any great height on the hills ; Hooker, D'Urville, and all subsequent collectors.
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Campbell Island : Recorded by Kirk, but not observed by any other botanist. (New-

Zealand, common in mountain districts from the East Cape and Taupo southwards.)

There are no differences of importance between the Auckland Islands plant

and that found in the mountain districts of New Zealand.

Cotula australis, Hook. f.

Anacyclus australis, Sieb. ex Spreng, Syst., ii, 497 (1826). Strongylosperma

australe, Less., Syn. Comp., 261 (1832). Cotula australis, Hook, f.,

Fl. Nov. Zel., i, 128 (1853).

Campbell Island : Buchanan. See Trans. N.Z. Inst., xvi, 399. (Throughout
New Zealand ; east and south Australia and Tasmania ; Tristan d'Acunha.)

Mr. Buchanan's paper on Campbell Island and its flora, quoted above, is the

sole authority for including this species in the florula, no subsequent botanist having
met with it. Its occurrence in Tristan d'Acunha, quite six thousand miles from
its Australian or New Zealand habitats, is one of the most puzzling instances of

disconnected distribution known.

Cotula plumosa, Hook. f.

Leptinella plumosa, Hook, f., Fl. Antarct., i, 26, t. 20 (1844). Cotula

plumosa, Hook, f., Handb. N.Z. Fl., 141 (1864); Phil. Trans. Roy.
Soc, 168, p. 20 (1879).

Auckland and Campbell Islands : Maritime rocks and meadows near the sea,

abundant ; Hooker, Kirk ! and all subsequent botanists. Antipodes Island : Not
uncommon near the sea ; Kirk, Cockayne. Macquarie Island : Plentiful close to

the sea ; Fraser, Scott, Hamilton. (Kerguelen Island and the Crozets.)

This is one of the few New Zealand plants found in Kerguelen Is]and which
does not also extend to Fuegia or the Falkland Islands. In Kerguelen Island it is

the only Composite, and forms immense blue-green patches where the soil is enriched

by the dung of the birds. It is by far the finest species of the genus.

Cotula lanata, Hook. f.

Leptinella lanata, Hook, f., Fl. Antarct., i, 25, t. 19 (1844). L. propinqua,

Hook, f., Fl. Antarct., i, 27 (1844). Cotula lanata, Hook, f., Handb.
N.Z. Fl., 141 (1864).

Auckland Islands : Abundant on rocks near the sea ; Hooker and all subsequent

collectors. Campbell Island : Recorded by Hooker in the Handbook, but not men-
tioned in the " Flora Antarctica "

: North-east Harbour ; Cockayne. (Endemic.)

Varies much in the size and breadth of the leaves and the extent to which they

are divided, also in the degree to which the loose white cottony hairs of the young
stems and leaves are developed. I have seen no specimens of C. propinqua, said

to be intermediate between C. plumosa and C. lanata. It was originally described

by Hooker as a separate species, but in the Handbook he merged it with C. lanata.

Judging from the description, it appears to differ from both species in several im-

portant points, and quite possibly should be restored to specific rank.
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Cotula dioica, Hook. f.

Leptinella dioica, Hook, f., Fl. Nov. Zel., i, 129 (1853). Cotula dioica,

Hook, f., Handb. N.Z. Fl., 143 (1864).

Auckland Islands : Near the shore ; Dr. R. Koettlitz. (New Zealand, from
the Kaipara Harbour southwards.)

I insert this on the authority of Dr. Cockayne. See Trans. N.Z. Inst., xxxvi, 321.

Abrotanella spathulata, Hook. f.

Trineuron spathulatum, Hook, f., Fl. Antarct., i, 24, t. 17 (1844). Abrota-

nella spathulata, Hook, f., Handb. N.Z. FL, 139 (1864).

Auckland and Campbell Islands : Peaty soil from sea-level to 1,500 ft., but
not common below 500 ft. ; Hooker, Kirk ! Cockayne, Aston ! Tennant ! Buchanan !

Laing ! (Endemic.)

Specimens collected by Kirk at Carnley Harbour are much larger than those

figured by Hooker, and have the flower-heads raised on a peduncle sometimes over

2 in. long. On the other hand, those gathered by Aston and Tennant are smaller,

with the inflorescence hidden amongst the uppermost leaves.

Abrotanella rosulata, Hook. f.

Ceratella rosulata, Hook, f., Fl. Antarct., i, 25, t. 18 (1844). Abrotanella

rosulata, Hook, f., Handb. N.Z. Fl., 139 (1864).

Campbell Island : Rocky places on the hills, above 800 ft. elevation, ascending

to the summit of Mount Honey, alt. 1,860 ft., not common ; Hooker, Kirk ! Cockayne,
Laing ! (Endemic.)

Mainly distinguished from the preceding by the smaller size and more compact
habit, smaller and broader rosulate leaves, and 4-horned achenes. Mr. Kirk's speci-

mens are in full flower ; Mr. Laing's are quite immature.

Erechtites, sp.

? Erechtites prenanthoides, D.C., Prodr., vi, 296 (1837); Hook, f., Fl. -Ant-

arct., ii, 544 (1847).

Auckland Islands : Precise locality not stated ; Le Guillon : Enderby Island
;

Cockayne, Tennant ! (New Zealand ?)

A species of Erechtites was gathered by D'Urville's expedition in 1840, and was
referred by Hooker to the widely distributed E. prenanihoides. Probably the same
plant was collected by Dr. Cockayne on Enderby Island in 1903, and again by the

present expedition in 1907. The single specimen I have seen is immature and in

very poor condition, and is quite insufficient for determination ; but it differs from
the usual state of E. prenanihoides in the toothing of the leaf-margin, and can hardly

be referred to that species.

Senecio antipodus, T. Kirk

Senecio antipodus, T. Kirk in Trans. N.Z. Inst., xxiii, 440 (1891), name only ;

Students' Fl., 341 (1899).

Antipodes Island : Abundant over the greater part of the island : Kirk !

Cockayne. (Endemic.)

28— S.
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A remarkably distinct species, not closely allied to any of the New Zealand
forms. Kirk compares it with the Fuegian S. candicans, and no doubt there is a

resemblance in the inflorescence and discoid heads ; but S. candicans has ovate

leaves with crenate toothed margins, widely different in appearance to the deeply

pinnatifid leaves of S. antipodus.

The paucity of species of Senecio in the New Zealand subantarctic islands is

a very remarkable fact, of which no adequate explanation has yet been offered.

In Fuegia, a large portion of which lies in the same latitude as the Auckland Islands,

no less than thirty-three species are recorded in the most recent enumeration, that

given by Wildeman in the " Voyage of the ' Belgica.' " New Zealand contains

thirty ; and Tasmania fourteen. With the genus so well developed in the nearest

large land-masses, its almost total absence in the islands to the south of New Zealand

is one of the most striking peculiarities of their flora, both as compared with that of

New Zealand and with that of subantarctic America.

Senecio Stewartiae, Armstr.

Senecio Stewartiae, Arrrstr. in Trans. N.Z. Inst., xiii, 339 (1881). S. Muelleri,

T. Kirk in Trans. N.Z. Inst., xv, 360 (1883).

The Snares : Not uncommon ; Kirk ! Chapman ! and all subsequent collectors.

(Herekopere Island, in Foveaux Strait.)

A very handsome species, Its nearest ally is doubtless the Chatham Island

S. Huntii, from which it differs in the broader more acuminate leaves, with much
white tomentum beneath, and in the narrow contorted ray-florets. The restricted

geographical range of many species of Senecio has often been remarked ; but hardly

any instance is more striking than that of the present species, which is confined to

two small rocky islets not much more than a square mile in area.

Taraxacum officinale, Wigg.

Taraxacum officinale, Wigg., Prim. Fl. Holsat., 56. T. dens-leonis. Desf.,

Fl. Atlant., ii, 228.

Campbell Island : Not plentiful ; R. M. Laing ! (Throughout the temperate

regions of both hemispheres.)

Mr. Laing is the first to collect this in the southern islands. It is possible

that it may be naturalised ; but his specimens belong to the small mountain form
known to be indigenous in New Zealand, having been collected by Banks and Solander,

and not to the larger state common in pastures and cultivated soil, which is certainly

an importation.

Sonchus asper, Hill.

Sonchus asper, Hill, Herb. Brit., i, 47. S. oleraceus, Linn., var. B, Hook, f.,

Fl. Nov. Zel., i, 153 (1853).

The Snares : Kirk. Auckland Islands : Dr. Koettlitz. Campbell Island : Near
the shore ; R. M. Laing ! Antipodes Island : Kirk. (Cosmopolitan.)

The only specimens which I have seen are Mr. Laing's, which are so immature
as to make their identification somewhat doubtful.
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Stylidieae.

Phyllachne clavigera, F. Muell.

Forstera clavigera, Hook, f., Fl. Antarct., i, 38, t. 28 (1844). F. aretriastri-

folia, Homb. & Jacq., Bot. Voy. Astrol. et Zel., t. 16c (1853). Helo-

phyllum clavigerum, Hook. L, Handb. N.Z. FL, 167 (1864). Phyllachne

clavigera, F. Muell., Fragm., viii, 40 (1873).

Auckland and Campbell Islands : Abundant in moist peaty localities, 500-

1,800 ft. elevation ; Hooker, D'Urville, Kirk ! Cockayne ! Aston ! Tennant ! Laing !

(New Zealand, alpine localities from Canterbury southwards.)

According to all travellers, the bright-green hard cushions of this plant are

familiar objects on the hills of the Auckland and Campbell Islands, particularly above

500 ft. elevation. It is closely allied to the Fuegian P. uliginosa, which represents it

in that country.

Campanulaceae .

Pratia arenaria, Hook, f

Pratia arenaria, Hook, f., Fl. Antarct., i, 41, t. 29 (1844). P. angulata,

var. arenaria, Hook, f., Fl. Nov. Zel., i, 157 (1853).

Auckland Islands : Sandy soil on the shores of Enderby Island ; Lieutenant

Oakely (Hooker, Fl. Antarct.), Cockayne, Aston. Campbell Island : Locality not

stated ; Laing ! Antipodes Island : Kirk ! Cockayne ! (South - eastern coast of

Otago; Chatham Islands.)

This appears to me to differ from all the forms of P. angulata in the peculiar

habit, larger, very obscurely toothed and nearly sessile leaves, and in the very short

peduncles. I have therefore reinstated it as a species, Hooker's description and
plate are excellent.

Epacridaceae.

Cyathodes empetrifolia, Hook. f.

Androstoma empetrifolia, Hook, f., Fl. Antarct., i, 44, t. 30 (1844). Cyathodes

empetrifolia, Hook, f., Fl. Zel., i, 164 (1853).

Auckland Islands : Abundant above the bush-level, ascending to quite 1,500 ft.
;

Hooker, Kirk ! Cockayne, Aston, Tennant ! Campbell Island : Recorded by Hooker
in the Handbook, but not mentioned in the " Flora Antarctica." (New Zealand,

from Cape Colville southwards.)

The Auckland Island specimens of this common plant do not differ in any im-

portant character from the usual state of the species in New Zealand.

Dracophyllum longifolium, R. Br.

Epacris longifolia, Forst., Prodr., n. 68 (1786). Dracophyllum longifolium,

R. Br., Prodr., 556 ; Hook, f., Fl. Antarct., i, 45, t. 31, 32 (1844) ;

Homb. & Jacq., Bot. Voy. Astrol. et Zel., 33, t. 27, Dicot. (1853).

Auckland and Campbell Islands : Abundant from sea-level to about 700 ft.

elevation ; Hooker and all subsequent collectors. (New Zealand, common in moun-
tain districts from the East Cape southwards.)
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One of the chief components of the forest which clothes the lower slopes of the

Auckland Islands, also of the scrub of Campbell Island. According to Hooker, it

sometimes attains a height of 25 ft., with a trunk 1| ft. in diameter. The majority

of the specimens from the Auckland Islands agree with those from Stewart Island

and the sounds of the west coast of Otago, but others, with shorter and narrower
leaves, answering to the var. retortum, figured by Hombron in the " Voyage au Pole

sud," come much nearer to the mountain form so common in the Southern Alps,

and show a marked approach to D. Urvilleanum.

It is curious that neither Gauliheria nor Pernettya occur in the Auckland Islands,

seeing that in South America species of these genera advance as far south as Cape
Horn, S. lat. 56°.

Dracophyllum scoparium, Hook. f.

Dracophyllum scoparium, Hook, f., Fl. Antarct., i, 46, t. 33 (1844). D.
Urvilleanum, var. scoparium, Hook, f., Handb. N.Z. FL, 182, in part

(1853).

Campbell Island : Common near the sea ; Hooker, Kirk ! Cockayne ! Laing !

Chambers ! (Chatham Islands.)

Two forms of the species, as I understand it, occur on Campbell Island: one

is the plant figured by Hooker in the " Flora Antarctica," which has the margins

of the leaves conspicuously ciliate and the upper surface densely pubescent ; the

other has smaller and narrower less-pubescent leaves. Kirk restricted the species

to the first (see his account of the botany of Campbell Is^nd, published in the re-

port of the Australasian Association for 1891) ; the second, which is much the

more common, in many places constituting the greater portion of the scrub, he

referred to D. Urvilleanum. This view can hardly be accepted, for they are

certainly much more closely connected with one another than either of them is

with D. Urvilleanum. That species has decidedly less-pubescent leaves, with less-

evidently-ciliate margins, and the top of the leaf- sheath is much more truncate or

even auricled. I regard it as sufficiently distinct from both of the Campbell Island

plants.

Primulaceae.

Samolus repens, Pers.

Sheffieldia repens, Forst., Char. Gen., 18 (1776) ; Prodr., n. 67 (1786).

Samolus repens, Pers., Syn. Plant., i, 171 (1805) ; T. Kirk in

Report Austr. Assoc, 1891, 222. S. littoralis, R. Br., Prodr., 428

(1810).

Auckland Islands : Rocks on Adams Island, Carnley Harbour ; Kirk ! Cockayne,

Aston. (Shores of New Zealand, from the Kermadec Islands and the North Cape

southwards ; Australia ; Tasmania ; New Caledonia.)

Mr. Kirk's specimens, which are the only ones I have seen, agree very well with

the ordinary state in New Zealand.
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Myrsinaceae.
Myrsine divaricata, A. Cunn.

Myrsine divaricata, A. Cunn., Precur., n. 406 (1838). Suttonia divaricata,

Hook, f., Fl. Antarct., i, 51, t. 34 (1844).

Auckland and Campbell Islands : Abundant in scrub from sea-level to a consider-

able height on the hills, Hooker and all subsequent collectors. (New Zealand, from

Mangonui southwards.)

This, with several species of Coprosma and Cassinia Vauvilliersii, together with

stunted Metrosideros and Dracophyllum, usually form a belt of almost impenetrable

scrub above the level of the rata forest in the Auckland Islands, and with the Co-

prosmas and Dracophyllum in Campbell Island, from sea-level to a height of 500 ft.

Few plants occupy such a range of diverse habitats as M. divaricata. It appears

equally at home in the moist sheltered river-valleys of the North Island, in the moun-
tain forests of the South Island, in the subalpine scrub of the Southern Alps, and
on the wind-swept hills of the Auckland and Campbell Islands. With respect to

its latitudinal range, Hooker has well drawn attention to the fact that it is the only

shrubby plant in the New Zealand area which can be found at or near sea-level in

the respective latitudes of 35° and 52^° S.

Gentianaceae.

(The early period of the season at which the expedition visited the islands made
it impossible to obtain a really good series of the Gentians, G. cerina and G. concinna

were only just coming into bloom on the Auckland Islands, and no flowering speci-

mens of any species were obtained on Campbell Island or Antipodes Island. The
following enumeration is therefore mainly based on the collections made by Mr.

Kirk in 1890. During this visit Mr. Kirk paid special attention to the genus, his

observations being incorporated in his " Revision of the New Zealand Gentians
"

(Trans. N.Z. Inst, xxvii, pp. 330-341.)

Gentiana cerina, Hook. f.

Gentiana cerina, Hook, f., Fl. Antarct., i, 54, t. 36 (1844) ; T. Kirk in Trans,

N.Z. Inst., xxvii, 338 (1895). G. Campbetti, Homb. & Jacq., Bot.

Voy. Astrol. et Zel., 26, t. 31c. (1853).

Auckland Island : Not uncommon from sea-level to over 1,000 ft. elevation
;

Hooker, D'Urville, Kirk ! Chapman ! Cockayne ! Aston ! Tennant ! Campbell Island :

I have seen no specimens, but Hombron and Jacquinot's G. Campbetti clearly be-

longs to this species, judging from the plate. (Endemic.)

Kirk remarks that this is " one of the most beautiful plants in the flora, the

corolla varying in colour from a pure waxy white to white with a vertical red stripe,

purple, reddish-purple, and violet." He also states that " it varies much in habit

and luxuriance, according to the nature of the habitat in which it is growing." Ex-
cluding G. concinna, he admits two forms

—

cerina proper, in which the stems are

prostrate or trailing, and the leaves thick and fleshy, the flowers crowded at the

ends of the branches ; and suberecta, which has more slender suberect or decumbent
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stems, with the leaves more remote and the flowers in rather lax corymbs. Judging

from his own specimens and from those brought back by the expedition, it appears

certain that these two forms are directly connected by intermediates, A remark-

ably slender state collected by Mr. Aston on Disappointment Island, with long and
narrow linear-spathulate leaves, looks more distinct, but it is, unfortunately, not in

flower.

Gentiana concinna, Hook. f.

Gentiana concinna, Hook, f., Fl. Antarct., i, 53, t. 35 (1844). G. cerina,

var. concinna, T. Kirk in Trans. N.Z. Inst., xxvii, 329 (1895).

Auckland Islands : Open places on the hills, abundant ; Hooker, Kirk ! Chap-

man ! Cockayne ! Aston ! (Endemic.)

A charming little plant, excellently figured by Hooker in the " Flora Antarctica.''

Kirk considered it to be a form of the preceding, and it is certainly a close ally
;

but it appears to be sufficiently distinct in the annual duration, the more erect habit

of growth, and the smaller size of all its parts. Kirk remarks that it is usually found

on the surface of the masses of Trichocolea tomentella and other Hepaticae, which

often cover the ground in sheltered localities in the Auckland Islands.

Gentiana antarctica, T. Kirk.

Gentiana antarctica, T. Kirk in Trans. N.Z. Inst., xxvii, 339 (1895). G.

concinna, var. robusta, Hook, f., Fl. Antarct., i, 53 (1844).

Campbell Island : Not uncommon on the hills ; Hooker, Kirk ! Laing ! Cham-
bers ! (Endemic.)

Chiefly distinguished by the pale greenish-yellow hue of the entire plant, by
the stout erect habit, by the minutely verrucose surface of all its parts, and by the

much-branched slender inflorescence, the flowers being almost hidden among the

crowded cauline leaves and bracts. Kirk's var. imbricata is not verrucose, the leaves

are more coriaceous, and the flowers are larger.

Gentiana antipoda, T. Kirk.

Gentiana antipoda, T. Kirk in Trans. N.Z. Inst., xxvii, 340 (1895).

Antipodes Island : Abundant ; Kirk ! Cockayne ! (Endemic.)

Closely allied to the preceding species, from which it mainly differs in the more
numerous stems and narrower Ungulate leaves. Mr. Kirk remarks that there are

two trivial forms or states — one, pallida, with yellow stems and delicate white

flowers ; the other, rubra, with red stems and white flowers longitudinally veined

with red.

BORAGINACEAE.

Myosotis antarctica, Hook. f.

Myosotis antarctica, Hook, f., Fl. Antarct., i, 57, t. 38 (1844).

Campbell Island : Rocky debris at the base of precipices and in clefts on the

summits of the mountains ; Hooker : Venus Cove, Laing ! (specimens very imma-
ture, and possibly not referable to this species). (New Zealand, from the Auckland
Isthmus southwards.)
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I much regret that a good series of specimens of this species was not obtained

by the expedition. A comparison could then have been made with the numerous
New Zealand forms which are at present referred to the species. Hooker's plate,

which must be taken as representing the type, might stand for a common New Zea-

land form, so far as habit and foliage are concerned ; but the flowers are repre-

sented as blue, and the anthers are placed lower down the corolla-tube than is usual

in New Zealand. All the New Zealand specimens I have seen have white flowers,

sometimes with a faint tinge of yellow, and blue or purple flowers are unknown.

Myosotis capitata, Hook. f.

Myosotis capitata, Hook, f., Fl. Antarct., i, 56, t. 37 (1844).

Auckland Islands : Gravelly banks close to high-water mark ; Hooker : open
hillsides and rocky places, ascending to over 1,000 ft. ; Kirk ! Chapman ! Cockayne !

Aston ! Campbell Island : Filhol ! Kirk, Laing. (Endemic.)

This must be a very beautiful plant when fresh, judging from Hooker's plate

and description. He gives the colour of the flowers as " deep violet-blue." The
late Mr. Kirk informed me that it was violet-blue fading to purple, and Mr. Laing
states that on Campbell Island it varies from magenta to light purple.

I now limit this species strictly to the Auckland and Campbell Island plant,

for the excellent specimens brought back by the expedition have fully satisfied me
that the variety albiflora of my Manual is a distinct species, which may be described

as follows :
—

Myosotis albida, Cheesem., n. sp.

Myosotis capitata, Hook, f., Fl. Nov. Zel., i, 200, so far as the New Zealand
localities are concerned (1853). M. capitata, var. albiflora, Armstr.

in Trans. N.Z. Inst., xiii, 340 (1881). M. capitata, var. albida, T. Kirk
in Trans. N.Z. Inst., xviii, 224 (1885).

Perennis. Rhizoma crassum, elongatum, horizontale vel obliquum, fibras crassas

emittens, ad apicem reliquis foliorum emarcidorum vestitum. Caules vel rami
floriferi e rhizomate plurimi, validi, ascendentes, basi plerumque decumbentes,
20-45 cm. alti, undique pilis brevibus mollibus et densis patentibus vestiti. Folia

radicalia numerosa, 10-15 cm. longa, 1^-3 cm. lata, crassa, plana, lineari-obovata

vel lineari - spathulata vel lineari - oblonga, obtusa, in petiolum latum gradatim
attenuata, supra et infra pilis brevibus albidis densissime obsita. Folia caulina

pauca, minora, 2-4 cm. longa. Racemi terminales et in axillis foliorum superiorum,

pedunculati, simplices vel furcati, scorpioidei, capitati. Flores numeros :

ssimi, con-

ferti, breviter pedicellati. Calyx 4-5 mm. longus, pilis albidis densissime obsitus"

;

lobis elongatis, lineari-oblongis, obtusis. Corolla hypocrateriformis, alba ; tubus
elongatus, anguste cylindraceus, calyce sub \ longior, fauce gibbis emarginatis in-

structa ; limbus sub 5 mm. diam., explanatus lobis rotundatis. Stamina 5, fauci

affixa ; filamenta antheris longitudine aequalia ; antherae fauce.n omnino superantes.

Nuculae ovoidae, acutae, atrae, nitidae.

The Snares : Not uncommon on the cliffs ; Kirk ! (South-east coast of Otago,
islets in Foveaux Strait, shores of Stewart Island.)

!
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As Mr. Armstrong's varietal name of albiflora has already been applied to a

Fuegian plant (M. albiflora, Banks and Solander), I have used Kirk's later name of

albida. As a species it differs from M. capitata in the larger size and stouter habit,

and in being more copiously covered with soft white hairs. The leaves are larger,

3-6 in. long, with longer petioles, and are equally hairy (or nearly so) on both surfaces,

whereas in M. capitata the under-surface of the leaves is less hairy than the upper
side, often becoming nearly glabrous in age. The inflorescence is much more de-

veloped, the lateral racemes being more numerous, and on longer peduncles. The
flowers are always white, never blue. They are rather smaller in diameter than

M. capitata, but have a proportionally longer tube. But the most important difference

between the two species is in the stamens. In M. capitata they are inserted some
distance below the corolla-scales, and the filaments are very short, so that the tips

of the anthers just reach above the corolla-scales. In M. albida the stamens are

inserted between the corolla-scales, and the filaments are as long as the anthers, or

a trifle longer, so that the anthers are altogether above the level of the scales. The
position of the stamens is therefore about intermediate between Eumyosotis and
Exarrhena.

SCROPHULARIACEAE.

Veronica elliptica, Forst.

Veronica elliptica, Forst., Prodr., n. 10 (1786) ; Hook, f., Fl. Antarct.,

i, 58 (1844). 7. decussata, Ait., Hort. Kew, i, 20, (1789).

The Snares : Not uncommon ; Kirk ! Cockayne ! Auckland Islands : Fairly

plentiful, especially along the western coast and on Disappointment Island ; also

on the exposed islets of the eastern coast, as Ewing Island, Enderby Island, &c.

;

rarer in the inlets of the eastern shore ; Hooker and all subsequent travellers. Camp-
bell Island : Hooker, Kirk, Laing. (Shores of New Zealand, from Cook Strait

southwards ; South America, from Magellan Strait to Cape Horn (S. lat. 56°)
;

Falkland Islands.)

Two states of this well-known plant are found in the Auckland Islands. One,

with rather small leaves, varying from f in. to 1 in. long, agrees fairly well with

Forster's drawing in the unpublished Banksian plates, which must be taken as repre-

senting the type of the species. The other is much more robust, with larger and
thicker leaves, 1-lf in. long, and with larger flowers and capsules. I understand

that this state always has the flowers pure white ; whereas the other (and especi-

ally in some of the New Zealand localities) frequently has the upper petals finely

pencilled with purple.

Veronica odora, Hook. f.

Veronica odora, Hook, f., Fl. Antarct., i, 62, t. 41 (1844). V. buxifolia,

var. odora, T. Kirk in Trans. N.Z. Inst., xxviii, 524 (1896). V. elliptica,

var. odora, Cheesem., Man. N.Z. Fl., 516 (1906).

Auckland Islands :
" In woods near the sea, not uncommon, forming scattered

bushes "
; Hooker : Norman's Inlet and Port Eoss ; Aston ! (Endemic.)
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This is a plant which is very imperfectly understood, and the systematic position

of which is consequently doubtful. In the " Flora Antarctica " Hooker figured and

described it as a distinct species ; but in the subsequently published Handbook he

merged it with the widely spread V. buxifolia, Benth. Kirk, in his paper on Veronica,

published in the " Transactions of the New Zealand Institute " (vol. xxviii, p. 524),

also referred it to buxifolia, but as a separate variety, comprising Hooker's Auckland

Island plant and a patent-leaved form of buxifolia common in mountain districts

from Nelson to Stewart Island. Looking at the matter solely from the point of view

of Hooker's plate and description, this reduction to Veronica buxifolia has always

appeared to me to be highly doubtful. According to Hooker's description, odora

differs from buxifolia in the delicate fragrance of the flowers, in the shorter corolla-

tube and more obtuse corolla-lobes, in the absence of the large concave bracts so

conspicuous in buxifolia, and in the regularly patent and more distantly placed

leaves. In all these points it shows an affinity with V. elliptica, and in the Manual
I consequently placed it under that species. In this view I was fortified by the

opinion of Dr. Cockayne, who states (Trans. N.Z. Inst., xxxvi, 322) that it " is at

most a form of ellijotica." On the other hand, Mr. N. E. Brown, who examined for

me the whole of the New Zealand Veronicas in the Kew Herbarium, and who had the

advantage of inspecting Hooker's original specimens, informed me that odora was
distinct from buxifolia, and constituted a good species. Unfortunately, the collections

submitted to me for determination do not include any specimens which I can refer

to V. odora. But I am informed by Mr. Aston that a Veronica was observed at

Norman's Inlet and Port Ross which resembled V. buxifolia, but which was not seen

in a flowering state. A living plant is now in cultivation at Wellington, a scrap from
which has been kindly forwarded by Mr. Aston. The material is not sufficient to

form the basis of any opinion, but the foliage certainly comes nearer to the plate of

V. odora than any other specimen I have seen. An approach to V. buxifolia is also

evident, but there are differences which would seem to preclude the union of the

two plants, and until flowering specimens are obtained it is best to treat the two
as distinct.

It may be remarked that should future investigation prove the specific identity

of V. odora and V. buxifolia, then odora must be the name retained. It was described

by Hooker in 1844, whereas V. buxifolia was not published until 1846, two years

later.*

Veronica Benthami, Hook. f.

Veronica Benthami, Hook, f., Fl. Antarct., i, 60, t. 39, 40 (1844).

Auckland and Campbell Islands : In open and rocky places from a short distance

above sea-level to the summit of the hills, abundant ; Hooker and all subsequent
collectors. (Endemic.)

Excellently figured and described by Hooker, and a very distinct and beautiful

plant, with flowers of the deepest blue. Like Hooker, I find that abnormal flowers

frequently occur, in which the calyx and corolla are 6-lobed, with 3 stamens and a
3-celled ovary.

* For further information respecting Veronica odora see page 447.
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Plantaginaceae.

Plantago aucklandica, Hook. f.

Plantago aucklandica, Hook, f., Fl. Antarct., i, 64, t. 42 (1844).

Auckland Islands : Not uncommon on the hills, usually above 1,000 ft. elevation ;

Hooker, Kirk ! Chapman ! Aston ! Tennant ! (Endemic.)

This is a very distinct species, of which Hooker remarks that " it is remarkable

for its numerous leaves, which are generally quite smooth and fleshy, often forming

a dense head, not unlike that of a small cabbage. In the smoothness, thick and
succulent habit, and stout collum it bears some affinity to the caulescent species of

Juan Fernandez and other insular situations."

Plantago Brownii, Rapin.

Plantago Brownii, Rapin in Mem. Soc. Linn. Par., vi, 485 (1827) ; Hook, f.,

Handb. N.Z. Fl., 227 (1864). P. carnosa, R. Br., Prodr., 425 (1810)

;

Hook, f., Fl. Antarct., i, 65 (1844) ; non P. carnosa, Lam., Illust., i,

372 (1791).

Auckland Islands : Abundant on maritime rocks ; Hooker, Kirk ! Cockayne,
Aston ! Tennant ! Campbell Island : A single specimen without locality ; R. M.
Laing ! (As understood in Hooker's Handbook, this is a common mountain-plant in

New Zealand, from the East Cape southwards, and is also found in Victoria and
Tasmania.)

This differs from the New Zealand mountain-plant in having much more fleshy

and more deeply toothed bright-green leaves, and in often being nearly glabrous.

The spikes are also rather larger. I consider that it should be regarded as a distinct

species, probably endemic in the Auckland Islands ; but, as I understand that the

whole family is at the present time being fully worked up for the " Pflanzenreich,"

it is better to avoid proposing names, which would doubtless be anticipated before

publication.

POLYGONACEAE.

Rumex neglectus, T. Kirk.

Rumex cuneifolius, var. alismaefolius, Hook, f., Fl. Antarct., i, 67 (1844),

but not R. cuneifolius, Campd., Monog. Rum., 66, 95. R. neglectus,

. T. Kirk in Trans. N.Z. Inst., ix, 493 (1877).

Auckland Islands : Sandy and pebbly beaches at Port Ross and Enderby Island
;

Hooker, Kirk ! Cockayne, Tennant ! (New Zealand, pebbly and sandy beaches from

Cook Strait southwards.)

The only specimens I have seen from the southern islands are mere scraps in

poor condition ; but they seem to agree with the New Zealand plant.

Ueticaceae.

Urtica australis, Hook. f.

Urtica australis, Hook, f., Fl. Antarct., i, 68 (1844).

Auckland Islands : Margins of woods near the S3a, not common ; Hooker,

Kirk ! Cockayne, Aston, Tennant ! Campbell Island : Near the sea-shore, and also
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in rocky clefts of the western mountains ; Laing ! Antipodes Island : Not un-

common, especially on the eastern side ; Kirk ! (Chatham Islands ; small islands in

Foveaux Strait.)

The apparent absence of this species from Stewart Island and the Snares is

somewhat peculiar. The North Island locality quoted in the Handbook on the

authority of Bidwill is no doubt erroneous.

Urtica aucklandica, Hook. f.

Urtica aucklandica, Hook, f., Fl. Antarct., i, 69 (1844).

This has not been gathered since its discovery by Sir J. D. Hooker in 1840.

Judging from the original description, there is little to distinguish it from the pre-

ceding, except the smaller size and copious greyish-white pubescence, but Hooker
states that it is apparently quite distinct.

Orchidaceae.
Thelymitra longifolia, Forst.

Thelymitra longifolia, Forst., Char. Gen., 98, t. 49 (1776) ; Hook, f., Handb.
N.Z. Fl, 270 (1864). T. stenopetala, Hook, i, Fl. Antarct., i, 69 (1844).

T. Forsteri, Swz. in Vet. Akad. Handb. Stockh., xxi, 228 (1800) ;

Hook. f„ Fl. Nov. Zel., i, 243 (1853).

Auckland Islands :
" In woods and on the bare ground in exposed places, not

uncommon "
; Hooker. (Throughout New Zealand ; Australia ; Tasmania.)

I insert this solely on the authority of Sir J. D. Hooker, no subsequent botanist

having collected it.

Thelymitra uniflora, Hook. f.

Thelymitra uniflora, Hook, f., Fl. Antarct., i, 70 (1844) ; and ii, 544 (1847).

Auckland Islands : On the bare ground and in tufts of moss, Phyllachne, &c.
;

Hooker, Le Guillon (D'Urville's expedition). (New Zealand, upland districts from
Rotorua southwards.)

Like the preceding, this rests entirely on the record given in the " Flora Ant-
arctica." It should be remarked, however, that most of the recent visits to the

southern islands have been either too late or too early in the flowering season to

secure good specimens of Orchidaceae.

Prasophyllum Colensoi, Hook. f.

Prasophyllum Colensoi, Hook, f., Fl. Nov. Zel., i, 241 (1853) ; T. Kirk
in Trans. N.Z. Inst., xxiii, 440 (1891).

Antipodes Island : Exact station not named ; Kirk. (Throughout New Zealand.)

I have seen no specimens.

Lyperanthus antarcticus, Hook. f.

Lyperanthus antarcticus, Hook, f., Fl. Antarct., ii, 544 (1847).

Auckland Islands : Hooker, Le Guillon (D'Urville's expedition), General Bolton.

Adams Island, alt. 1,200 ft. ; Aston ! (New Zealand, upland districts from the Tara-
rua Range southwards )
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Two specimens collected by Mr. Aston are all that I have seen. These are

very immature, but there is no reason for doubting the identification of the species.

Caladenia Lyallii, Hook. f.

Caladenia sp. (4), Hook, f., Fl. Antarct., i, 70 (1844). C. Lyallii, Hook, f.,

Fl. Nov. Zel., i, 247 (1853).

Auckland Islands :
" Amongst moss in the woods near the sea " ; Hooker.

(New Zealand, subalpine localities from Nelson southwards.)

I have seen no specimens. The colour of the flowers, as quoted in the " Flora

Antarctica," hardly corresponds with New Zealand specimens.

Caladenia bifolia, Hooker, f.

Caladenia sp. (5), Hook, f., Fl. Antarct., i, 79 (1844). C. bifolia, Hook, f.,

Fl. Nov. Zel., i, 247 (1853). Chiloglottis Traversii, F. Muell., Teg.
Chath. Is., 51 (1864).

Auckland and Campbell Islands : Amongst moss, &c, not uncommon ; Hooker,
Laing ! Antipodes Island : Kirk. (New Zealand, upland districts from Lake Taupo
southwards.)

Two immature specimens collected by Laing are all that I have seen. So far as

a comparison can be made, they agree fairly well with New Zealand specimens.

Chiloglottis cornuta, Hook. f.

Chiloglottis cornuta, Hook, f., Fl. Antarct., i, 69 (1844).

Auckland and Campbell Islands : Mossy sheltered places, not uncommon

;

Hooker, Kirk ! Aston ! Laing ! Antipodes Island : Kirk. (New Zealand, from Kai-

taia southwards.)

An examination of some flowers preserved in formalin, collected by Mr. Laing,

proves that the calli on the labellum vary in number from 6 to 12, the shape and
size also being very inconstant. Not one of the specimens exactly matches the

description given in the " Flora Antarctica." I find that the calli are equally vari-

able in New Zealand specimens.

Corysanthes rivularis, Hook. f.

Acianthus rivularis, A. Cunn., Precur., n. 312 (1836) ; Hook, f., Fl. Antarct.,

i, 71 (1844). Nematoceras rivularis, Hook, f., Fl. Nov. Zel., i, 251

(1853). Corysanthes rivularis, Hook, f., Handb. N.Z. Fl., 266 (1864).

Auckland Islands: Locality not stated; General Bolton: Norman's Inlet;

Aston ! (New Zealand, wooded ravines from the North Cape southwards.)

Mr. Aston sends numerous fine specimens of this, agreeing exactly with the

New Zealand specimens,

Corysanthes rotundifolia, Hook. f.

Nematoceras rotundifolia, Hook, f., Fl. Nov. Zel., i, 251 (1853). Cory-

santhes rotundifolia, Hook, f., Handb. N.Z. Fl., 266 (1864).

Auckland and Campbell Islands : Hooker, Laing ? (Throughout New Zea-

land.) :

Two specimens in formalin, collected by Laing, apparently belong to this species.
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Corysanthes triloba, Hook. f.

Nematoceras triloba, Hook, f., Fl. Nov. Zel., i, 250 (1853). Corysanthes

triloba, Hook, f., Handb. N.Z. FL, 265 (1864).

Auckland Islands : Camp Cove ; Aston ! Campbell Island : Laing ! Chambers !

(New Zealand, shaded places from the North Cape southwards.).

This is an addition to the florula of the southern islands. Mr. Laing's speci-

mens, preserved in formalin, clearly show the characteristic obtuse upper sepal.

C. macrantha, which is sometimes difficult to separate from C. triloba, always has an
acute or acuminate upper sepal.

Corysanthes macrantha, Hook. f.

Nematoceras macrantha, Hook, f., Fl. Nov. Zel., i, 249 (1853). Corysanthes

macrantha, Hook, f., Handb. N.Z. FL, 266 (1864).

Auckland and Campbell Islands : Shaded mossy places, not uncommon ; Bolton,

Aston ! Tennant ! Laing !

Corresponds with New Zealand specimens.

LlLIACEAE.

Astelia linearis, Hook. f.

Astelia linearis, Hook, f., Fl. Antarct., i, 76 (1844).

Auckland and Campbell Islands : Abundant in open places ; Hooker and all

subsequent collectors, (New Zealand, upland districts from the East Cape and
Ruapehu southwards.)

This is represented in Fuegia by the closely allied A. pumila, R. Br., and in

Victoria and Tasmania by the broader-leaved A. alpina, R. Br. Auckland Island

specimens agree well with the ordinary form of the species in New Zealand.

Astelia subulata, Cheesem., n. sp.

Astelia linearis, var. subulata, Hook, f., FL Antarct., i, 76 (1844).

Herba pusilla, densissime caespitosa, habitu A. lineari sed multo minor. Folia

minora, erecta vel paullo curvata, 1-5-2-5 cm. longa, 0-5-0-75 mm. lata, subulata,

teretia vel superne obscure canaliculata, versus apicem cylindracea ; vaginae mem-
branaceae, hyalinae, paleis argenteis obtectae. Scapus solitarius, terminalis, bre-

visissimus. Flos solitarius, terminalis, simillimus ad A. lineari sed minor. Fructus
ignotus.

Auckland and Campbell Islands : Wet open places on the hills, not uncommon
;

Hooker, Cockayne, Aston ! Tennant ! Laing ! (Endemic.)
This differs so much in foliage from all the states of A. linearis that I am

acquainted with that I feel compelled to grant it the rank of a species. A. linearis

has leaves varying from 1-8 in. long by ^-^in. broad, channelled above and keeled
below, more or less sulcate or grooved, and with the midrib and margins clothed
with narrow hyaline scales. In A. subulata the leaves are seldom over Jin. long
by Jq in. broad, terete or slightly flattened or canaliculate above, smooth, quite

glabrous except the sheaths. I have seen only very imperfect flowering specimens,
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all of them being males. The flowers closely resemble those of A. linearis, but are

rather smaller, and are apparently always solitary. Mr. Aston informs me that

it is often found side by side with typical A. linearis, so that the difference between

the two species can hardly be due to different environment.

Bulbinella Rossii, Benth. & Hook, f

Chrysobactron Rossii, Hook, f., Fl. Antarct., i, 72, t. 44, 45 (1844). Vera-

trum Dubouzeti, Homb. & Jacq., Voy. Astrol. et Zel., t. 4 (1853).

Anthericum Rossii, Hook, f., Handb. N.Z. Fl., 285 (1864). Bulbinella

Rossii, Benth. & Hook, f., Gen. Plant., iii, 784 (1883).

Auckland and Campbell Islands : Abundant in open moist situations ; Hooker
and all subsequent collectors. (Endemic.)

I have nothing to add to the excellent account of this beautiful plant given in

the " Flora Antarctica."

Juncaceae.
Rostkovia magellanica, Hook. f.

Juncus magellanicus, Lam., Encycl., iii, 266 (1789). Rostkovia sphaero-

carpa, Desv., Journ. Bot., i, 327 (1808). R. magellanica, Hook, f., Fl.

Antarct., i, 81 (1844).

Auckland Islands : Exact locality not stated ; Aston ! Campbell Island : Mossy
and spongy places on the hills, especially at the sources of streams; Hooker.

(Fuegia; Falkland Islands; South Georgia.)

Mr. Aston's specimens are the first obtained on the Auckland Islands.

Rostkovia gracilis, Hook. f.

Rostkovia gracilis, Hook, f., Fl. Antarct., i, 83, t. 47 (1844). Marsippo-
spermum gracile, Buchen. in Abh. Nat. Ver. Bremen, vi, 374 (1879)

;

Monog. June, 68 (1890).

Auckland and Campbell Islands : Not uncommon in marshy and rocky places ;

Hooker and most subsequent collectors. (New Zealand, alpine localities from
Nelson southwards.)

The specimens submitted to me correspond fairly well with the ordinary state

found in the mountains of the South Island.

Juncus bufonius, Linn.

Juncus bufonius, Linn., Sp. Plant., 328 (1753) ; Hook, f., Fl. Nov. Zel.,

i, 264 (1853) ; T. Kirk, Report Austral. Ass., iii, 218, 222 (1891).

The Snares : Kirk. Auckland Islands : Port Ross ; Kirk ! (Cosmopolitan.)

Mr. Kirk's specimens, gathered at Port Ross, are the only ones I have seen

from the southern islands,

Juncus effusus, Linn.

Juncus effusus, Linn., Sp. Plant., 326 (1753). J. communis, E. Mey., June,
12 (1822) ; Hook, t, Handb. N.Z. Fl., 290 (1864).

Campbell Island : In a watercourse not far from the sea-shore ; Laing ! (Cos-

mopolitan, or nearly so.)
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This is the first record of the presence of this species in the southern islands.

Possibly it is introduced ; but I have no evidence of this, and consequently give it

the benefit of the doubt.

Hook. £., PL Antarct., ii,

Juncus planifolius, R. Br.

Juncus planifolius, R. Br., Prodr., 259 (1810) :

545 (1847) ; Handb. N.Z. PL, 290 (1864).'

Auckland Islands : Le Guillon (D'Urville's expedition, fide Hooker). (New
Zealand ; Australia and Tasmania ; Chili.)

The inclusion of this species in the florula of the southern islands rests solely on

Hooker's statement in the second part of the " Flora Antarctica "
(p. 545), where

he says, " Specimens very diminutive, but, I think, clearly referable to this species,

which is not uncommon throughout the islands of New Zealand." No subsequent

botanist has met with it, and the doubt naturally arises as to whether a large state

of J. antarcticus (which is very closely allied to J. planifolius) has not been mis-

taken for it.

Juncus antarcticus, Hook, f

Juncus antarcticus, Hook, f., Fl. Antarct., i, 79, t. 46 (1844). /. brevifolius,

T. Kirk in Trans. N.Z. Inst., xiv, 382 (1882).

Auckland Islands : Adams Island ; Kirk ! Tennant ! North Arm of Carnley

Harbour, at sea-level ; Cockayne ! Campbell Island : Exposed summits of the

mountains, alt. 1,000 ft., rare ; Hooker. (New Zealand, mountain districts from

Ruapehu southwards.)

In New Zealand the ordinary state of the species has the culms considerably

longer than the leaves, and this is also the case with Dr. Cockayne's and Mr. Tennant's

Auckland Island specimens. The plate in the " Flora Antarctica," however, repre-

sents a depauperated state (also found in New Zealand), in which the culms barely

exceed the leaves. Mr. Kirk's specimens are intermediate in character.

Juncus scheuchzerioides, Gaud.

Juncus scheuchzerioides, Gaud, in Ann. Sci. Nat., v, 100 (1825) ; Hook, f.,

Fl. Antarct., i, 79 (1844).

Auckland Islands : Marshy places, not uncommon ; Hooker, Cockayne (with

J. antarcticus), Aston ! Campbell Island : Near the sea ; Hooker. Antipodes
Island : Kirk ! (New Zealand, mountains of Central Otago ; South America, from
southern Argentina to Fuegia and the Falkland Islands ; South Georgia ; Ker-
guelen Island.)

The few specimens I have seen of this species are in poor condition, and do
not satisfactorily match the drawing and description given by Buchanan in the
" Pflanzenreich." It is possible that they may represent a distinct variety, or even
species, but a better series must be obtained before the question can be finally

decided.
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Luzula campestris, D.C., var. crinita, Buchen.

Luzula crinita, Hook, f., Fl. Antarot., i, 84, t. 48 (1844) ; Handb. N.Z. Fl.,

293 (1864). L. campestris, D.C., var. crinita, Buchen. in Oesterr. Bot.

Zeit., 215 (1898).

Auckland and Campbell Islands : Not uncommon from sea-level to the sum-
mits of the hills ; Hooker and all subsequent collectors. Antipodes Island : Kirk !

Macquarie Island : Fraser, Scott, Hamilton. (Endemic.)

The distinguishing characters of this variety are the very robust and firm, some-
times almost rigid, habit ; leaves with the margins distinctly thickened and furnished

with very long but somewhat distantly placed cilia ; inflorescence often composed
of a single conglobate head, but sometimes with 1-3 lateral heads ; and very dark-

chestnut bracts, which are usually most densely ciliate.

Luzula campestris, D.C., var. floribunda, Buchen.

Luzula campestris, D.C., var. floribunda, Buchen. in " Pflanzenreich," heft

25, 93 (1906).

Auckland Islands : Port Ross; Aston! Tennant ! (New Zealand.)

Differs from any form of the preceding in the much less rigid habit, much
broader and thinner leaves (sometimes 8 mm. diam.), and especially in the greatly

developed inflorescence, which consists of very numerous (in one of Mr. Aston's

specimens over thirty) pedunculate heads arranged in an umbellate manner, and in

the paler bracts, with almost white margins. The Auckland Island plant suits the

description of var. floribunda better than any other, and comes very close to some
South Island mountain forms collected by myself which Buchenau includes in the

variety.

Centrolepidaceae.

Gaimardia ciliata, Hook. f.

Gaimardia ciliata, Hook, f., Fl. Antarot., i, 85 (1844). Centrolepis viridis,

T. Kirk in Trans. N.Z. Inst., xxiii, 441 (1891). Alepyrum ciliatum,

Hieron., Pflanzenf., teil ii, abt. 4, 13 (1895).

Auckland and Campbell Islands : Abundant in boggy places, in open situations
;

Hooker ! Kirk ! Cockayne, Aston ! Laing ! Chambers ! (New Zealand, upland bogs

from Ruapehu southwards.)

I do not think that either this or the following species ought to be placed in

Centrolepis, as has been done by Kirk and other authors. As pointed out in the

Manual, they differ in the perennial densely pulvinate habit, the shape of the leaves,

the flowers seldom more than one in each floral bract, and in the cells of the ovary

or carpels) being frequently reduced to one. In the " Pflanzenfamilien " Hieronymus
keeps up the genus Alepyrum for their reception, a course which is likely to lead to

confusion, seeing that not one of the species which Robert Brown placed in the

original genus Alepyrum is retained in it by Hieronymus. Until the whole family

receives a careful examination it is best to leave the species in Gaimardia.
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Gaimardia pallida, Hook. f.

Gaimardia 'pallida, Hook, f., Fl. Antarct., i, 86 (1844). Alepyrum pallidum,

Hook, f., Fl. Nov. ZeL, i, 268 t. 62c (1854). Centrolepis pallida,

Cheesm., Man. N.Z. FL, 757 (1906).

Campbell Island : Boggy places on the hills ; Hooker, Kirk ! Laing ! (New-

Zealand, mountain-bogs from Ruapehu southwards.)

This is doubtless found in the Auckland Islands as well, but I have seen no
specimens from thence.

Cyperaceae.

Scirpus aucklandicus, Boeck.

Isolepis aucklandica, Hook, f., Fl. Antarct., i, 88, t. 50 (1844) ; Handb.
N.Z. FL, 302 (1864). Scirpus aucklandicus, Boeck. in Linnaea, xxxvi,

491 (1869-70).

The Snares, Auckland and Campbell Islands, Antipodes Island : Abundant
in moist places from sea-level to a considerable height on the hills ; Hooker, Kirk !

Cockayne, Aston ! Tennant ! Laing ! (Mountain districts in New Zealand, from
Lake Taupo southwards ; Tasmania ; New Amsterdam.)

This appears to be a most abundant plant all through the southern islands.

Scirpus cernuus, Vahl.

Scirpus cernuus, Vahl., Enum., ii, 245 (1806). S. riparius, Poir., EncycL,
v, 103 (1813). Isolepis riparia, R. Br., Prodr., 222 (1810); Hook, f.,

Handb. N.Z. FL, 302 (1864).

The Snares : Kirk. Auckland Islands : Kirk ! Aston ! Tennant ! Antipodes

Island : Kirk ! (Cosmopolitan.)

All the specimens I have seen from the southern islands are in an immature
condition, and it is quite possible that some of them may prove to belong to S. auck-

landicus, some forms of which come very near to S. cernuus.

Scirpus antarcticus, Linn.

Scirpus antarcticus, Linn., Mant., ii, 181 (1766). S. cartilagineus, Poir.,

EncycL, suppl., v, 103 (1813). Isolepis cartilaginea, R. Br., Prodr.,

222 (1810) ; Hook, f., Handb. N.Z. FL, 302 (1864).

The Snares : Kirk. (Throughout New Zealand, but local ; extra-tropical Aus-
tralia ; South Africa ; St. Helena.)

I insert this solely on the authority of the late Mr. Kirk (Trans. N.Z. Inst., xxiii,

430), for no other botanist appears to have met with it in the southern islands.

Carpha alpina, R. Br.

Carpha alpina, R. Br., Prodr., 230 (1810) ; Hook, f., Handb. N.Z. FL, 299

(1864).

Auckland Islands : Carnley Harbour ; Kirk ! Cockayne ! Adams Island : Aston.

(New Zealand, mountain districts from Cape Colville southwards ; Tasmania

;

Victoria ; New Guinea ; Chili ; Fuegia.)

This does not seem to have been observed by Hooker.

29— S.
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Oreobolus pumilio, R. Br., var. pectinatus, C. B. Clarke.

Oreobolus pectinatus, Hook, f., Fl. Antarct., i, 87, t. 49 (1844). 0. pumilio,

R. Br., var. pectinatus, C. B. Clarke ex Cheesem., Man. N.Z. Fl., 797

(1906).

Auckland and Campbell Islands : Abundant in open situations, forming dense

convex masses ; Hooker and all subsequent collectors. (New Zealand, mountain
districts from the East Cape and Taupo southwards.)

The strongly distichous leaves give this variety a very different appearance

from the type ; so much so that it almost deserves recognition as a species.

Uncinia riparia, R. Br.

Uncinia riparia, R. Br., Prodr., 241 (1810). U. Hookeri, Boott in Hook, f.,

Fl. Antarct., 291, t. 51 (1844). U. rupestris, Hook, f., Handb. N.Z.

FL, 310 (1864), in part, but not U. rupestris, Raoul.

Auckland and Campbell Islands : Grassy places in the woods, and among rocks

on the hills ; Hooker, Kirk ! Cockayne, Aston ! Tennant ! Laing ! Macquarie Island :

Hamilton. (Throughout New Zealand ; Victoria ; Tasmania.)

The late Mr. C. B. Clarke referred the U. Hookeri of Boott to Raoul's U. rupestris,

and I adopted this determination in the Manual. But the specimens now placed

in my hands for determination differ so much from Raoul's figure and description,

and at the same time approach so closely to U. riparia, that I feel compelled to place

them under that species, a course which was suggested to me some years ago by
Dr. Kukenthal, who has made a special study of the genus.

Carex appressa, R. Br.

Carex appressa, R. Br., Prodr., 242 (1810) ; Hook, f., Fl. Antarct., i, 90

(1844). C. paniculata, Linn., var. appressa, Cheesm. in Trans. N.Z.

Inst., xvi, 427 (1884).

Auckland, Campbell, and Antipodes Islands : Abundant, especially near the

sea, often forming large tussocks ; Hooker, Kirk ! Cockayne ! Aston, Laing ! (New
Zealand, from Dunedin southwards ; extra-tropical Australia ; Tasmania.)

I have no additional information to record respecting this well-known species.

Carex ternaria, Forst.

Carex ternaria, Forst., Prodr., n. 549 (1786) ; Hook, f., Fl. Antarct., i, 89

(1844) ; Handb. N.Z. Fl., 314 (1864).

Auckland Islands : Margins of woods near the sea, not common ; Hooker.
Campbell Island : Exact locality not stated ; Laing. Antipodes Island : Boggy
places, abundant ; Kirk, Cockayne. (New Zealand.)

No specimens of this were brought back by the expedition, probably on account

of the early period of the season making it impossible to obtain flowering specimens.

Carex trifida, Cav.

Carex trifida, Cav., Ic, v, 41, t. 465 (1799) ; Hook, f., Fl. Antarct., i, 89

(1844).

The Snares : Not uncommon ; Kirk ! Auckland and Campbell Islands : Moist

places near the sea ; Hooker, Kirk ! Aston, Laing ! Antipodes Island ; Kirk. (New
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Zealand, shores of the South Island, from Cook Strait southwards, but local ; Chili

;

Falkland Islands.)

The specimens submitted to me agree perfectly well with others gathered from
various localities in the South Island. The distribution of the species in South
America is remarkable. It was gathered by Darwin at Cape Tres Montes, to the

south of the Chonos Archipelago, and it is abundant in the Falkland Islands, but
so far has not been found in the intervening districts of southern Patagonia and
Fuegia.

Gramineae.

(The grasses collected by the expedition form the subject of a separate memoir,
by Mr. D. Petrie. In all, twenty-five species are recorded, which, following the

enumeration adopted in this article, brings the total number of phanerogams up to

147.* A list of the species will be found in the tabular arrangement of the florula

given towards the close of this article ; for further particulars reference should be
made to Mr. Petrie's memoir, p. 472.)

Filices.

Hymenophyllum rarum, R. Br.

Hymenophyllum rarum, R. Br., Prodr., 159 (1810) ; Hook. L, Fl. Antarct.,

i, 105 (1844). H. semibivalve, Hook. & Grev., Ic. HI., t. 83, (1829).

H. imbricatum, Col. in Tasm. Journ. Nat. Sc, ii, 187 (1844).

Auckland Islands : Woods near the sea, not common ; Hooker, Tennant

!

Campbell Island : A single scrap without locality ; Laing ! (Throughout New Zea-

land ; Victoria ; Tasmania ; extra-tropical South America ; South Africa ; Mauritius
;

Polynesia ; Japan.)

Mr. Tennant sends a dwarf state with fronds less than an inch in height, and
with much imbricated pinnae, evidently answering to Colenso's H. imbricatum. The
range of the species quoted above is that given in the " Synopsis Filicum," but many
authors now separate the American and African plants.

Hymenophyllum polyanthos, Swartz, var. sanguinolentum, Hook.

Hymenophyllum polyanthos, Swartz, Gen. et Sp. Fil., 102 (1801), var.

sanguinolentum, Hook., Sp. Fil., i, 107 (1846). Trichomanes sanguino-

lentum, Forst., Prodr., n. 465 (1786). Hymenophyllum sanguinolentum,

Swartz, Gen. et Sp. Fil., 101 (1801).

Auckland Islands : Amongst moss, &c. ; Kirk ! (The type of the species is

widely distributed ; var. sanguinolentum extends throughout New Zealand.)

Mr. Kirk's specimens are the only ones I have seen from the southern islands.

Hymenophyllum villosum, Col.

Hymenophyllum villosum, Col. in Tasm. Journ. Nat. Sci., ii, 185 (1844) ;

T. Kirk in Trans. N.Z. Inst., x, 395 (1878).

Auckland and Campbell Islands : Not uncommon amongst moss, &c. ; Kirk,

Tennant ! Laing ! (New Zealand, mountain districts from Cape Colville southwards.)

* A few additions to these numbers have been made in the appendices to the papers by Mr. Petrie

and Mr. Cheeseman (see pp. 479 and 446). These additions are included in the Tabular View on
p. 448.—Ed.



436 SUBANTARCTIC ISLANDS OF NEW ZEALAND. [Systematic Botany.

Hymenophyllum dilatatum, Swartz.

Trichomanes dilatatum, Forst., Prodr., n. 467 (1786). Hymenophyllum dila-

tatum, Swartz, Gen. et Sp. Fil, 100 (1801) ; Hook. I, Handb. N.Z.

Fl., 354 (1864).

Auckland Islands : Hooker. (Throughout New Zealand ; Polynesian islands
;

Java.)

I have seen no specimens from the southern islands. Hooker does not quote it

in the " Flora Antarctica," but includes it as a member of the florula in the Handbook.

Hymenophyllum demissum, Swartz.

Trichomanes demissum, Forst., Prodr., n. 468 (1786). Hymenophyllum
demissum, Swartz, Gen. et Sp. Fil., 180 (1801) ; Hook, f., Fl. Antarct.,

i, 104 (1844).

Auckland Islands : Woods near the sea, often covering the ground in large

patches; Hooker. (Throughout New Zealand ; Polynesian islands ; Java.)

Sir J. D. Hooker remarks that his specimens are smaller than those collected

in the North Island of New Zealand, but do not otherwise differ. Curiously enough,

no specimens exist in any of the collections formed by the members of the recent

expedition.

Hymenophyllum flabellatum, Lab.

Hymenophyllum flabellatum, Lab., PI. Nov. Holl., ii, 101, t. 250 (1806) ;

Hook, f., Fl. Antarct., i, 105 (1844).

Auckland Islands : Not uncommon on trunks of trees and rocks, both near the

sea and on the hills ; Hooker, Tennant ! (Throughout New Zealand ; extra-tropical

Australia ; Tasmania ; Polynesian islands.)

Mr. Tennant's specimens, which are all I have seen, belong to a curious form
intermediate between H. flabellatum and H. rufescens, in which the stipes, rhachis,

and costae are furnished with long flexuose hairs exactly as in H. rufescens, but

in which the fronds are not nearly so delicate nor the stipes so long and slender

as in typical rufescens. It could almost be referred to either species, but, on the

whole, it seems best to keep it with H. flabellatum.

Hymenophyllum minimum, A. Rich.

Hymenophyllum minimum, A. Rich., Fl. Nov. Zel., 91, t. 14, f. H (1832) ;

Hook. 1, Fl. Antarct., i, 103 (1844).

Auckland Islands : On trunks of trees in the woods, rare ; Hooker. (New
Zealand, coastal districts from Tasman's Bay southwards ; rare and local.)

This was not collected during the recent expedition. As I have remarked in

the Manual, it is a much misunderstood species, many collectors confusing it with

small states of H. Tunbridgense, from which it differs in the smaller size, in the uni-

formly terminal and solitary sori, and in the indusium being spinose on the faces as

well as on the margins. Hooker's description and remarks, given in the " Flora

Antarctica," amply prove that he was dealing with the typical plant.
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Hymenophyllum Tunbridgense, Smith.

Trichomanes Tunbridgense, Linn., Sp. Plant., 1098 (1753). Hymenophyllum
Tunbridgense, Smith, Engl. Bot., t. 162 (1794) ; Hook, f., Handb.
N.Z. Fl., 352 (1864).

Auckland Islands : Hooker. (Most temperate and subtropical countries.)

This is anoth 3r fern of which I have seen no specimens from the southern islands.

It has been included in the lists on the authority of Hooker's Handbook, where
" Lord Auckland's Group " is quoted as a locality ; but if this is correct it is singular

that it is not included in the enumeration of species given in the " Flora Antarctica."

Hymenophyllum multifidum, Swartz.

Trichomanes multifidum, Forst., Prodr., n. 473 (1786). Hymenophyllum
multifidum, Swartz, Syn. Fil., 146, 378 (1806) ; Hook, f., Fl. Antarct.,

i, 104 (1844).

Auckland and Campbell Islands : "In all situations, from the level of the sea

to the tops of the mountains, growing on the ground, on trunks of trees, and on
rocks "

; Hooker and all subsequent collectors. Antipodes Island : Kirk ! Cockayne.
(Throughout New Zealand ; New South Wales ; Polynesia ; Malaysia.)

This is the most abundant species of the genus in the southern islands, and has

a wonderful range of habitats. When growing in open places, amongst rocks or

grass, the fronds are often curved downwards, and the pinnae rolled inwards, so

that the appearance of the species is very different from that which it assumes when
growing in woods.

Hymenophyllum bivalve, Swartz.

Trichomanes bivalve, Forst., Prodr., n. 466 (1786) ; Hymenophyllum bivalve,

Swartz, Syn. Fil., 146, 372 (1806) ; Hook, f., Handb. N.Z. FL, 353

(1864) ; T. Kirk in Report Austral. Assoc, iii, 222 (1891).

Auckland Islands : Port Ross ; Kirk ! (New Zealand, from Cape Colville south-

wards ; New South Wales.)

I have seen no specimens but Mr. Kirk's.

Hemitelia Smithii, Hook.

Cyathea Smithii, Hook, f., Fl. Nov. Zel., ii, 8, t. 72 (1853). Hemitelia

Smithii, Hook., Syn. Fil., 31 (1874); Cockayne in Trans. N.Z. Inst.,

xxxvi, 246 (1904).

Auckland Islands : Rata forest, Norman's Inlet ; Joss and Cockayne !

(Throughout New Zealand.)

The discovery of this species in the Auckland Islands, first recorded by Dr.

Cockayne in his paper on " A Botanical Excursion to the Southern Islands " (Trans.

N.Z. Inst., xxxvi, 246), is of considerable interest from the point of view of botanical

geography, as it advances the known southern limit of tree-ferns by rather more
than 2 degrees.
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Hypolepis millefolium, Hook.

Hypol&pis millefolium, Hook., Sp. Fil., ii, 68, t. 95b (1858) ; T. Kirk
Trans. N.Z. Inst., xxiii, 441 (1891).

Campbell Island : Kirk, Laing ! Chambers ! Antipodes Island : Kirk, Cockayne.

(New Zealand, mountain districts from the East Cape southwards.)

The apparent absence of this species from the Auckland Islands is remarkable.

Pteris aquilina, var. esculenta, Hook. f.

Pteris esculenta, Forst., Prodr., n. 418 (1786). P. aquilina, Linn., Sp. Plant.,

1075 (1758), var. esculenta, Hook, f., Fl. Nov. Zel., ii, 35 (1855).

Pteridium aquilinum, Kuhn in Deck. Reis. Bot., ii (1879).

Campbell Island : Hooker ? {Pteris aquilina in some of its forms is almost
cosmopolitan ; var. esculenta is widely spread in the Southern Hemisphere.)

I do not find any specimen of this in the collections made by the expedition
;

nor was it gathered by Kirk in 1890 or Cockayne in 1903. It is inserted in the

enumeration on the strength of Hooker's statement in the Handbook, where he says,
" Abundant throughout the islands, from the Kermadecs to Campbell Island." But
he does not mention it in the

;
' Flora Antarctica," and it is quite possible that the

locality found its way into the Handbook by an accidental slip of the pen.

Pteris incisa, Thunb.

Pteris incisa, Thunb., Fl. Cap., 171 (1800) ; Hook, f., Handb. N.Z. Fl.,

364 (1864). P. vespertilionis, Lab., Plant. Nov. Holl., ii, 96, t. 245

(1806) ; Hook, f., Fl. Antarct., i, 110 (1844). Histiopteris incisa,

J. Sm., Hist. Fil., 295 (1875).

Auckland, Campbell, and Antipodes Islands : Not uncommon, usually not far

from the sea ; Hooker, Kirk, Cockayne, Aston, Tennant, Laing ! Chambers ! (Uni-

versal through the tropics and South Temperate Zone.)

This reaches its southern limit in Campbell Island, for although it stretches as

far south as southern Chili, Juan Fernandez, and Tristan d'Acunha, it is not found

in Fuegia, the Falkland Islands, or Kerguelen Island.

Lomaria Patersoni, Spreng.

Stegania Patersoni, R. Br., Prodr., 152 (1810). Lomaria Patersoni, Spreng.,

Syst. Veg., iv, 62 (1827). L. elongata, Blume, Enum. Fil. Jav., ii, 201

(1828) ; Hook, f., Fl. Nov. Zel., ii, 29 (1855). Blechnum Patersoni,

Mett., Fil. Lips,, 64, t. 4 (1856).

Auckland Island : Scrubby forest at the head of the North Arm of Carnley

Harbour ; Cockayne ! Aston ! Tennant ! (Philippine Islands ; India and Malaysia

southwards to Polynesia ; Australia and Tasmania ; New Zealand.)

Now recorded for the first time from the southern islands. L. Patersoni was
formerly separated into two varieties, or even species, according to the different views

of authors—first, the typical Patersoni, which was believed to always have simple
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fronds, and, secondly, elongata, in which the fronds are pinnatifid. But it was long

ago proved that elongata commonly produces simple fronds, and Patersoni has also

been found with pinnatifid ones, so that the supposed distinction falls to the

ground. The specimens brought from the Auckland Islands show both forms of

fronds.

Diels, in the " Pnanzenfamilien," and Christensen in the more recent " Index
Filicum," have both followed Mettenius in reducing Lomaria to Blechnum, and it

must be confessed that the two genera are much too closely allied.

Lomaria discolor, Willd.

Osmunda discolor, Forst., Prodr., n. 413 (1786). Lomaria discolor, Willd.,

Sp. Plant., v, 293 (1810). Hook, f., Fl. Nov. Zel., i, 30 (1855). Blech-

num discolor, Mett., Fil. Lips., 64 (1856).

Auckland and Campbell Islands : Hooker. (Throughout New Zealand ; Nor-
folk Island ; Australia and Tasmania.)

This is not mentioned in the " Flora Antarctica," but both Sir J. D. Hooker,
in the Handbook, and Sir W. J. Hooker, in the " Species Filicum," give it as a native

of the Auckland and Campbell Islands. So far as I am aware, it has not been found
by any recent collector, and the supposition arises that large forms of L. dura (a

species which was not recognised at the time of Hooker's visit) were taken for it.

Lomaria dura, Moore.

Lomaria lanceolata, Hook, f., Fl. Antarct., ii, 110 (1844), not of Spreng.

L. dura, Moore in Gard. Chron., 1866, 290 ; Hook, f., Handb. N.Z.

FL, 748 (1867). Blechnum durum, C. Chr., Ind. Fil., 153 (1905).

The Snares, Auckland, Campbell, and Antipodes Islands : Rocks and woods
near the sea, abundant ; Hooker, Kirk ! and all subsequent collectors. (New
Zealand, coastal localities from Banks Peninsula and the Chatham Islands

southwards.)

I think there can be no reasonable doubt that the Lomaria lanceolata of the
" Flora Antarctica " is identical with Lomaria dura. No subsequent traveller has

met with L. lanceolata ; and L. dura is much too abundant in the islands to have
escaped the notice of such a keen observer as Hooker.

Lomaria penna-marina, Trev.

Polypodium penna-marina, Poir., Encycl., v, 529 (1804). Stegania alpina,

R. Br., Prodr., 152 (1810). Lomaria alpina, Spreng., Syst. Veg., iv,

62 (1827) ; Hook, f., Fl. Antarct., ii, 393, t. 150 (1847). Blechnum
alpinum, Mett., Fil. Lips., 64 (1856). B. penna-marina, Kuhn, Fil.

Afr., 92 (1869). Lomaria penna-marina, Trev., Att. Inst. Ven., 14,

570 (1869).

Antipodes Island : Abundant ; Kirk, Cockayne. Macquarie Island : Scott,

Hamilton. (New Zealand, from the upper Thames and Rotorua southwards ; extra-
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tropical Australia, and Tasmania ; Juan Fernandez ; South America, from Chili

southwards to Fuegia and the Falkland Islands ; Kerguelen Island and the Crozets
;

Tristan d'Acunha ; Amsterdam and St. Paul Islands.)

From the above sketch of the distribution of this species it will be seen that

it occurs in almost all lands between S. lat. 35° and 55°. This makes it all the more
remarkable that it has not yet been detected in Auckland or Campbell Islands.

Lomaria capensis, Willd.

Osmunda capensis, Linn., Mant., 306 (1771). 0. procera, Forst., Prodr., n.

414 (1786). Stegania procera, R. Br., Prodr., 153 (1810). Lomaria
capensis, Willd., Sp. Plant., v, 291 (1810). L. procera, Spreng., Syst.

Veg., iv, 65 (1827); Hook, f., Fl. Antarct., i, 110 (1844). Blechnum
capense, Schlecht, Adumb. Fil., 34, t. 18 (1832).

Auckland, Campbell, and Antipodes Islands : Not uncommon, especially on
the banks of streams, and in a stunted form ascending to a considerable height on
the hills ; Hooker, Kirk, Cockayne, Aston, Chambers ! (New Zealand, from the

Kermadec Islands southwards ; Australia and Tasmania ; Malaysia ; Polynesia
;

South America, from Chili to Mexico ; South Africa.)

Attains its extreme southern limit in Campbell Island, for in America it does

not advance further south than Juan Fernandez and southern Chili. In Fuegia,

the Falkland Islands, and Tristan d'Acunha its place it taken by the closely related

L. Boryana, Willd. (L. tabularis, Mett.).

Lomaria fluviatilis, Spreng.

Stegania fluviatilis, R. Br., Prodr., 152 (1810). Lomaria fluviatilis, Spreng.,

Syst. Veg., iv, 65 (1827) ; Hook, f., Fl. Nov. Zel., ii, 28 (1855). Blech-

num fluviatile, Salom., Nom., 115 (1883).

Auckland Islands : Rata forest near Camp Cove, Carnley Harbour ; Cockayne !

(Throughout New Zealand ; extra-tropical Australia ; Tasmania.)

This was first gathered in Dr. Cockayne's visit of 1903.

Asplenium obtusatum, Forst.

Asplenium obtusatum, Forst., Prodr., n. 430 (1786) ; Hook, f., Fl. Antarct..

i, 108 (1844), in part ; Homb. & Jacq., Voy. au Pole sud, Crypt.,

t. 1, f. B., small specimen (1853).

The Snares, Auckland and Campbell Islands, Antipodes Island : Not uncommon
on rocks near the sea ; Hooker, D'Urville, Kirk, and others. (Coasts of New Zealand,

from the Kermadec Islands southwards ; Australia and Tasmania ; Polynesia
;

Juan Fernandez ; South America, from Peru to southern Chili.)

A. obtusatum is here restricted to Forster's original plant, with short obtuse

pinnae. Hombron and Jacquinot's plate, cited above, exactly represents a small

state of this, and I have seen specimens collected by Mr. Chambers on Campbell

Island which also match the type.
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Asplenium lucidum, Forst., var. obliquum, Moore.

Asplenium obliquum, Forst., Prodr., n. 429 (1786). A. obtusatum, Forst.,

var. obliquum, Hook, f., Fl. Antarct., i, 108 (1844). A. apice-dentatum,

Homb. & Jacq., Voy. au Pole sud, Crypt., t. 1, D (1853). A. obtu-

satum, Homb. & Jacq., I.e., t. 1, B., large specimen (1853). A. lucidum,

Forst., var. obliquum, Moore, Index Fil., 142 (1858).

Auckland and Campbell Islands : Rocks and woods near the sea, not uncommon

;

Hooker, D'Urville, and subsequent collectors. (Throughout New Zealand ; Aus-

tralia ; Polynesia ; extra-tropical South America ; Tristan d'Acunha.)

All botanists agree in considering that Forster's A. obliquum is not entitled

to rank as a separate species ; but, as it stands just half-way between A. obtusatum

and A. lucidum, it becomes very much a matter of taste to decide under which of the

two it should be placed. Personally, as stated in the Manual, I think it falls more
naturally into A. lucidum.

Asplenium lucidum, Forst., var. scleroprium, Moore.

Asplenium scleroprium, Homb. & Jacq. ex Hook, f., Fl. Antarct., i, 109

(1844) ; Voy. au Pole sud, Crypt., t. 1, D (1853). A. flaccidum, Forst.,

var. aucklandicum, Hook, f., Fl. Antarct., i, 109 (1844). A. lucidum,

Forst., var. scleroprium, Moore, Index Fil., 142 (1858).

Auckland Islands : Woods near the sea, abundant ; Hooker, D'Urville, Kirk !

Cockayne ! and others. (Herekopere Island, in Foveaux Strait.)

Hombron and Jacquinot's figure shows the pinnae less-deeply divided than in the

majority of the specimens I have seen. The bright shining green very coriaceous

fronds give it a handsome appearance when fresh.

Asplenium bulbiferum, Forst.

Asplenium bulbiferum, Forst., Prodr., n. 433 (1786) ; Hook. 1, Fl. Nov.
Zel., ii, 34 (1855).

Antipodes Islands : Not uncommon ; Kirk ! Cockayne ! (Throughout New Zea-

land ; Australia and Tasmania, and northwards to Malaysia and India ; Polynesia.)

The Antipodes Island plant is an erect, rather fleshy form, not at all like the

usual state of the species in New Zealand, and in some respects showing an approach

to A. flaccidum.

Aspidium vestitum, Swartz.

Polypodium vestitum, Forst., Prodr., n. 445 (1756). Aspidium vestitum,

Swartz, Syn. Fil., 53, 234 (1806). Polystichum vestitum, Presl., Tent.

Pterid., 83 (1836) ; Homb. & Jacq., Voy. au Pole sud, Crypt., t. 4,

f. S. (1853). P. venustum, Homb. & Jacq. ex Hook, f., Fl. Antarct.,

i, 106 (1844) ; Voy. au Pole sud, I.e., t. 5, f. N (1853). Aspidium
aculeatum, Linn., var. vestitum, Hook, f., Handb. N.Z. Fl., 375 (1864).

The Snares, Auckland and Campbell Islands, Antipodes Islands, Macquarie
Island : Abundant throughout ; Hooker and all subsequent collectors. (New Zea-
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land, from Cape Colville southwards ; Australia and Tasmania ; Juan Fernandez
;

Fuegia and the Falkland Islands.)

By far the most abundant fern of the southern islands ; found abundantly from
sea-level to a height of 1,000 ft. or more. At low levels, and particularly in the

shelter of the rata forest, it often forms a trunk 2-4 ft. high, thus assuming quite

the character of a low-growing tree-fern.

Aspidium mohrioides, Bory.

Aspidium mohrioides, Bory., Voy. Duper., Crypt., 267, t. 35 (1827) ; Hook, f.,

Fl. Antarct., ii, 392, t. 149 (1847) ; T. Kirk in Trans. N.Z. Inst., xiv,

386 (1882). Polystichum mohrioides, Presl., Tent. Pterid., 83 (1836).

Auckland Islands : Kirk. (South America, from Chili southwards to Fuegia and
the Falkland Islands ; Amsterdam Island ; Marion Island ; South Georgia.)

As I have stated in the Manual, Mr. Kirk's notice in the Trans. N.Z. Inst.,

quoted above, is the only authority for including this species in the lists. It was
not seen by any member of the expedition, and but for its very peculiar distri-

bution, which would seem to make its occurrence probable, I should not have in-

cluded it in the present enumeration.

Aspidium cystostegia, Hook.

Aspidium cystostegia, Hook., Sp. FiL, iv, 26, t. 227 (1862) ; Hook, f., Ilandb.

N.Z. FL, 376 (1864). Polystichum cystostegia, Armst. in Trans. N.Z.

Inst., xiii, 364 (1881).

Auckland Islands : Hills above Carnley Harbour ; Kirk, Aston. (New Zealand,

alpine districts from Mount Egmont southwards
)

I have not seen specimens from the southern islands.

Polypodium punctatum, Thunb.

Polypodium punctatum, Thunb., Fl. Jap., 336 (1784) ; Hook. & Bak., Syn.

FiL, 312 (1874). P. rugulosum, Lab., PL Nov. HolL, ii, 92, t. 241

(1806) ; Hook, f., Fl. Nov. ZeL, ii, 41 (1855). P. viscidum, Spreng., Sp.

Plant., iv, 61 (1827) ; Hook, t, Fl. Antarct., i, 110 (1844). Nephro-

dium punctatum, Diels, Natiir. Pflanzf., i, 4, 177 (1905). Dryopteris

punctata, C. Chr., Index FiL, 287 (1905).

Auckland and Campbell Islands : Moist places on the hills, especially under

the shelter of bushes ; Hooker, Chambers ! (Universally distributed throughout the

tropics and the South Temperate Zone, excepting Africa.)

Campbell Island is apparently the most southern station for this species, for

in America it does not reach the Straits of Magellan, and Tristan d'Acunha is its

southern limit in the Atlantic.

Polypodium australe, Mett.

Grammitis australis, R. Br., Prodr., 146 (1810) ; Hook, f., Fl. Antarct.,

i, 111 (1844) ; Homb. & Jacq., Voy. au Pole sud, Crypt., t. 2, f. G.

G. Billardieri, Willd., Sp. Plant., v, 139 (1810). G. rigida, Homb. &
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Jacq., I.e., t. 2, f. F. G. humilis, Homb. & Jacq., I.e., t. 2, f. H. Poly-

podium australe, Mett., Polyp., 36 (1857). P. Billardieri, C. Chr.,

Index ML, 513 (1906), not of R. Br.

Auckland, Campbell, Antipodes, and Macquarie Islands : Not uncommon in

all situations, from sea-level to the tops of the hills ; Hooker and all subsequent

collectors. (Throughout New Zealand ; Australia and Tasmania ; Fuegia ; Falk-

land Islands ; Tristan d'Acunha ; Amsterdam Island ; Kerguelen Island ; Marion

Island.)

The Grammitis rigida of Hombron and Jacquinot, judging from their drawing

and a couple of specimens collected by Dr. Cockayne, has a very distinct appearance,

and should be distinguished as var. rigida. The fronds are often 6 in. long by ^ in.

broad.

Christensen, in his " Index Filicum," proposes to substitute Willdenow's name
of Billardieri for Brown's australe. Both names were published in the same year,

and in the absence of any positive assurance as to which appeared first it seems
highly inadvisable to disturb the present nomenclature, which has received almost

universal acceptance.

Polypodium grammitidis, R. Br.

Polypodium grammitidis, R. Br., Prodr., 147 (1810) ; Hook, f., Fl. Antarct.,

i, 111 (1844). Grammitis heterophylla, Lab., PI. Nov. Holl., ii, 90, t. 239

(1806), not of Linn.

Auckland Islands : Apparently not common ; Hooker, Kirk ! Tennant ! Camp-
bell Island : Hooker (Handbook). (Throughout New Zealand ; extra-tropical Aus-

tralia, and Tasmania.)

I have seen no specimens from Campbell Island, which is not quoted as a habitat

in the " Flora Antarctica," although it is in the subsequently issued Handbook.

Polypodium Billardieri, R. Br.

Polypodium Billardieri, R. Br., Prodr., 147 (1810). P. diversifolium, Willd.,

Sp. Plant., v, 166 (1810) ; C. Chr., Index Fil., 523 (1906). Phymatodes
Billardieri, Presl., Tent. Pterid., 196 (1836) ; Hook, f., Fl. Antarct.,

i, 111 (1844).

Auckland and Campbell Islands : Common on rocks and on trunks of trees,

usually at low elevations. (Throughout New Zealand ; Norfolk Island ; Lord Howe
Island ; Australia and Tasmania.)

Auckland Island specimens show no points of difference from the ordinary form
of the species in New Zealand.

Schizaea fistulosa, Labill., var. australis, Hook. f.

Schizaea australis, Gaud., Fl. Ins. Mai., 98 (1825) ; Hook, f., Fl. Antarct.,

i, 111 (1844). S. palmata, Homb. & Jacq., Voy. au Pole sud, Crypt.,

t. 4, f. 2 (1853). S. fistulosa, Labill., var. australis, Hook, f., Handb.
N.Z. Fl., 749 (1867).

Auckland Islands : Open peaty places on the hills, not uncommon ; Hooker,
D'Urville, Kirk ! Cockayne ! Aston ! Tennant ! Campbell Island : Laing ! (New
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Zealand, cold peaty localities from Cape Colville southwards ; Fuegia ; Falkland

Islands.)

This appears to be more plentiful in the Auckland Islands than in New Zealand,

where it is by no means a common plant.

Todea superba, Col.

Todea superba, Col. in Tasm. Journ. Nat. Sci., ii, 188 (1844) ; Hook. & Bak.,

Syn. Fil., 428 (1868). Leptopteris superba, Hook., Ic. Plant., 910 (1854).

Auckland Islands : Cockayne. (New Zealand, damp hilly forests, from the

upper Thames southwards.)

This is included in Dr. Cockayne's enumeration given in Trans. N.Z. Inst.,

xxxvi ; but I have seen no specimens, and it does not seem to have been observed

by any other collector.

Lycopodium varium, R. Br.

Lycopodium varium, R. Br., Prodr., 165 (1810) ; Hook, f., Fl. Antarct., i,

115.

Auckland, Campbell, Antipodes, and Macquarie Islands : Abundant throughout

;

Hooker and all subsequent collectors. (Throughout New Zealand ; Victoria ; Tas-

mania.)

Forms a very conspicuous portion of the florula. It is somewhat curious that

L. Selago, so common in mountain districts in New Zealand, and also found in

antarctic America, has not yet been observed in the islands to the south of New
Zealand. The closely allied L. Saururus, plentiful in the Falkland Islands, Ker-

guelen Island, Tristan d'Acunha, Juan Fernandez, &c, might also have been

expected.

Lycopodium fastigiatum, R. Br.

Lycopodium fastigiatum, R. Br., Prodr., 165 (1810) ; Bak., Fern Allies, 27

(1887). L. clavatum, var. magellanicum, Hook, f., Fl. Antarct., i, 113

(1844), but not L. magellanicum, Swartz. L. clavatum, var. fastigiatum,

Benth., Fl. Austral., vii, 675 (1878).

Auckland, Campbell, and Antipodes Islands : Not uncommon in open peaty

situations ; Hooker, Kirk, and others. (Throughout New Zealand ; Australia ; Tas-

mania.)

Very closely allied to the northern L. clavatum, and still nearer to L. magellanicum,

which represents it in Fuegia, the Falkland Islands, Kerguelen Island, and Marion

Island.

Lycopodium scariosum, Forst.

Lycopodium scariosum, Forst., Prodr., n. 484 (1786) ; Hook, f., Fl. Antarct.,

i, 112 (1844).

Auckland Islands : Hooker, Kirk, Aston, Tennant ! (Throughout New Zealand
;

Victoria ; Tasmania ; South America.)
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The South American forms of this (L. Jussiaei, Desv., and L. Gayanum, Remy)
are often kept as distinct species.

Tmesipteris tannensis, Bernh.

Tmesipteris tannensis, Bernh. in Schrad. Journ., ii, 131 (1800). T. Forsteri,

Endl., Prodr. Fl. Norfolk, 6 (1831) ; Hook, f., Handb. N.Z. FL, 391

(1864).

Auckland Islands : Not common ; General Bolton, Cockayne, Aston. (Through-

out New Zealand ; Australia ; Polynesia.)

Attains its southern limit in the Auckland Islands.

Naturalised Plants.

No serious attempt has yet been made to collect the naturalised plants of the

southern islands. A few species are recorded in the " Flora Antarctica," and a few

more are casually mentioned in Kirk's papers or in other communications dealing

with the flora. From these references and from information supplied to me by
various members of the expedition I have compiled the following list :

—

Ranunculus repens, Linn. Auckland Islands : Kurtz.

Brassica oleracea, Linn. Auckland Islands : Kurtz.

Cerastium glomeratum, Thuill. Auckland Islands : Aston.

Cerastium triviale, Link. Auckland Islands : Tennant. Campbell Island : Laing.

Macquarie Island : Hamilton.

Stellaria media, Cyr. All the islands, abundant.

Trifolium repens, Linn. Auckland Islands : Aston. Campbell Island : Laing.

Ulex europaeus, Linn. Auckland Islands (Port Ross) : Aston.

Bellis perennis, Linn. Auckland Islands : Kurtz, Aston.

Hypochaeris radicata, Linn. Campbell Island : Laing.

Sonchus oleraceus, Linn. Snares, Auckland Islands, and Antipodes Island : Kirk

and others.

Calluna vulgaris, Salisb. Campbell Island : Kirk, Laing.

Mentha piperita, Linn. Auckland Islands : Kurtz.

Rumex acetosella, Linn. Auckland Islands : Kirk. Campbell Island : Laing.

Phormium tenax, Forst. Auckland Islands : Kirk, Cockayne, Aston. Campbell
Island : Laing.

Anthoxanihum odoratum, Linn. Auckland Islands : Aston. Campbell Island : Laing.

Agrostis alba, Linn. Auckland Islands : Kurtz.

Holcus lanatus, Linn. Snares : Kirk. Auckland Islands : Aston. Campbell Island :

Laing.

Avena fatua, Linn. Auckland Islands : Kurtz.

Dactylis glomerata, linn. Snares : Kirk. Auckland Islands : Aston. Campbell Island :

Laing.

Poa annua, Linn. All the islands, abundant.

Poa pratensis, Linn. Auckland Islands : Aston.

Lolium perenne, Linn. Snares: Kirk. Campbell Island : Laing.
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Appendix to the Enumeration.

Since the preceding enumeration of the species was written, the southern islands

have been again visited by Mr. B. C. Aston, who has succeeded in making considerable

collections, the greater part of which he has kindly placed in my hands for examina-
tion. As this material includes at least five species new to the florula (without

mentioning some grasses, to be dealt with by Mr. Petrie), and as several fresh localities

and other additional information have been obtained, making the total new matter

of considerable importance, the insertion of the following supplementary notes will

be fully justified.

Ranunculus aucklandicus, A. Gray.—I find numerous fruiting specimens of this

in Mr. Aston's collections. The achenes, which are not nearly so much compressed

as those of R. hirtus, are very indistinctly or not at all margined, and are sparingly

villous with long hairs ; and the style is short and broad, slightly hooked at the

tip. As a species, it does not seem to be closely allied to any of those found in

New Zealand.

Lepidium oleraceum, Forst.—Antipodes Island : Near the depot ; Aston !

Claytonia australasica, Hook. f.

Claytonia australasica, Hook, f., in Hook., Ic. Plant., t. 293 (1840).

Auckland Islands : North end of Enderby Island ; Aston ! Campbell Island :

Observed in several localities, ascending to quite 1,500 ft. ; Aston ! (New Zealand,

from Tongariro and Ruapehu southwards ; temperate Australia, and Tasmania.)

Mr. Aston's specimens, which are the first I have seen from the islands, agree

very well with the usual state of the species in New Zealand.

Fuchsia excorticata, Linn. f.

Skinnera excorticata, Forst., Char. Gen., 58 (1776). Fuchsia excorticata,

Linn, f., Suppl., 217 (1781).

Auckland Islands : Common in the rata forest at the head of Laurie Harbour

;

Aston ! (New Zealand, abundant from the North Cape southwards.)

This is an interesting and somewhat unexpected addition to the florula of the

southern islands.

Gnaphalium luteo-album, Linn.—Antipodes Island ; Aston. Not previously re-

corded from any part of the group excepting the Auckland Islands. Perhaps a

recent introduction.

Craspedia uniflora, Forst.

Craspedia uniflora, Forst., Prodr., n. 306 (1786). C. Richea, Cass, in Diet.

Sci. Nat., xi, 353 (1818). G. fimbriata, D.C., Prodr., vi, 152 (1837) ;

Hook, f , Fl. Nov. Zel., i, 131 (1853). Staehelina fimbriata, Forst. ex

D.C., Prodr., vi, 153 (1837).
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Campbell Island : Slopes of Mount Dumas ; Aston ! (Mountain districts in

New Zealand from the East Cape and Taupo southwards ; temperate Australia, and

Tasmania.;

This is the first record from the southern islands. The specimens represent a

rather small state of the species, with small heads ; but similar forms are common
in New Zealand.

Taraxacum officinale, Wigg.—Judge's Chair, Campbell Island ; Aston !

Samolus reopens, Pers.—Enderby Island ; Aston ! Not previously recorded from
this part of the group.

Veronica odora, Hook. f.—In Mr. Aston's collections I find numerous specimens,

in flower and in young fruit, of a Veronica which is clearly identical with Hooker's

V. odora, as described and figured in the " Flora Antarctica "
(p. 63, t. 41). A study

of these specimens has fully convinced me that I was mistaken in referring V. odora

to V. elliptica in the Manual, and that it must be regarded as a distinct species, closely

allied to V. buxifolia, to which it was afterwards referred by Hooker, but differing

in the rather larger and much more laxly placed leaves (which lmve very peculiar

minutely crenulate margins), in the absence of the concave bracts which are so con-

spicuous in V. buxifolia, and in the shorter corolla-tube. There is, however, one
discrepancy. Hooker refers to the " delicious fragrance " of the flowers, but Mr.

Aston informs me that he could detect no scent whatever. This is puzzling, inas-

much as the specimens so exactly correspond in all other respects that no doubt can

be entertained of the identification.

Rumex neglectus, T. Kirk.—Head of Laurie Harbour ; Aston !

Thelymitra longifolia, Forst. — Flowering specimens undoubtedly referable to

this species were collected in the Auckland Islands by Mr. Aston.

Thelymitra uniflora, Hook. f.—Flowering specimens of this were also obtained

by Mr. Aston.

Corysanthes oblonga, Hook. f.

Nematoceras oblonga, Hook, f., Fl. Nov. Zel., i, 250, t. 57b (1853). Cory-

santhes oblonga, Hook, f., Handb. N.Z. Fl., 266 (1864).

Auckland Islands : North Arm of Carnley Harbour ; Aston ! (New Zealand,

from the North Cape southwards.)

Now recorded for the first time from the southern islands.

Uncinia australis, Pers.

Uncinia australis, Pers., Syn., ii, 534 (1805) ; Hook, f., Fl. Nov. Zel., i,

287 (1853).

Auckland Islands : Exact locality not specified ; Aston ! (Throughout New
Zealand ; also said to occur in the Sandwich Islands.)

It is curious that this species has not been previously observed. Can it have
been recently introduced ?
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IV. TABULAR VIEW OF THE DISTRIBUTION OF THE PHANEROGAMS, FERNS, AND

LYCOPODIACEAE FOUND IN THE ISLANDS TO THE SOUTH OF NEW ZEALAND.

•a .

tSTS
a a
D"cS Distribution.H a 6-3 -^ 7/3 ^ 72m 3 M rtM Cm eS ^

«1 o <! s

Ranunculaceae.
Ranunculus pingt/is, Hook. f. .

.

X X Endemic.

,, st/bscaposus, Hook. f. X ,,

AtrcKLANDicus, A. Gray X ,,

,, acaulis, Banks and Sol. X New Zealand.

,, biternatus, Smith X Fuegia, Falkland Islands, South
Georgia, Kerguelen, Crozets, Marion
Island, New Amsterdam.

Crtjciferae.

Cardamine glacialis, D.C., var. subcarnosa, Schulz .

.

X X X Southern Chili, Fuegia, Falkland
Islands.

hirsuta, Linn., var. corymbosa, Hook. f. .

.

X X New Zealand, Fuegia.

,, depressa, Hook. f. X X X New Zealand.

,, ,, ,, var. STELLATA X Endemic.
Lepidium oleraceum, Forst. X X X New Zealand.

Caeyophyllaceae.
Stellaria decipiens, Hook. f. X X X Endemic.

,, ,, ,, var. angtjstata, T. Kirk X ,,

Colobanthus muscoides, Hook. f. .

.

X X X X X ,,

Billardieri, Fenzl . . ,

.

X X X X New Zealand, Victoria, Tasmania.

,, subulatus, Hook, f . .

.

X X Victoria, Fuegia, Falkland Islands,

South Georgia.

PORTOXACACEAE.
Claytonia australasica, Hook, f

.

X New Zealand, Australia.

Montia fontana, Linn. X X X X Universal in the temperate regions of

both hemispheres.
Geraniaceae.

Geranium microphyllum, Hook. f. X X New Zealand.

Rosaceae.
Geum albiflorum, Cheesem. X Endemic.
Acaena sanguisorbae, Vahl. X X X X New Zealand, Australia, Tristan

dAcunha, Amsterdam Island.

,, ,. ,, var. Antarctica, Cockayne X X X Endemic.

,, adscendens, Vahl. X New Zealand (?), Fuegia, Falkland
Islands, South Georgia, Kerguelen,

Crozets, Marion Island.

Crassulaceae.
Tillaea moschata, D.C. .

.

X X X X X New Zealand, Fuegia, Falkland Is-

lands, Kerguelen, Marion Island.

Droseraceae.
Drosera stenopetcda, Hook. f. X X New Zealand.

Haloragaceae.
Haloragis micrantha, R. Br. X New Zealand, Australia, Malaya,

India, China, Japan.

Callitriche antarctica, Engelm. X X X X X Fuegia, Falkland Islands, Kerguelen,

South Georgia, Marion Island,

Heard Island.

Myrtaceae.
Metrosideros lucida, A. Rich. X x(?) New Zealand.

Onagraceae.
Epilobium coneertieolium, Hook, f

.

X X X Endemic.

„ alsinoides, A. Cunn. (?) X New Zealand (?).

,, linnaeoides, Hook, f . .

.

X X X X ,,

,, nummularifolium, R. Cunn., var. nerterioides, X X ,,

Hook. f.

Fuchsia evcorticata, Linn, f . .

,

X »?



Systematic Botany.'] SUBANTARCTIC ISLANDS OF NEW ZEALAND. 449

Tabular View of the Distribution of the Phanerogams, etc.— continued

n .
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Distribution.

Umbellifeeae.
Azorella Selago, Hook. f.

,, RENIFORMIS, Hook. f.

Ligusiicum latifolitjm, Hook. f. .

.

,, antipodum, Homb. & Jacq.

,, actjtifolium, T. Kirk
Apium prostratum, Labi'I.

Araliaceae.
Stilbocarpa polaeis, A. Gray .

.

„ LYALLn, var. robusta, T. Kirk
Panax simplex, Forst.

Rtjbiaceae.

Coprosma parviflora, Hook. f.

,, ciliata, Hook. f.

,, foetidissima, Forst.

,, enneata, Hook. f.

,, repens, Hook. f.

Nertera depressa, Banks & Sol.

Compositae.
Lagenophora pnmila, Cheesem.
Olearia Lyalxit, Hook. f.

PleurophylluiM speciosum, Hook. f.

„ cRrNiFERUM, Hook. f.

,, Hookeri, Buch.
Celmisia vernicosa, Hook. f.

,, campbellensis, F. R. Chapm.
Gnaphalium luteo-album, Linn.

Helichrysumbellidioides, Willd., var. prostratum, T. Kirk
Cassinia Vauvilliersii, Hook. f.

Craspedia uniflora, Forst.

Colula australis, Hook. f.

plumosa, Hook. f.

,, LANATA, Hook. f.

„ dioica, Hook. f. .

.

Abrotanella spathtxlata, Hook, f

,, ROSTJLATA, Hook. f.

Erechtites prenanthoides, D.C. (?) .

Senecio antipodus, T. Kirk

,, Stewartiae, Armstr.

Taraxacum officinale, Wigg

Sonchus asper, Hill

Stylidiaceae.
Phyllachne clavigera, F. Muell.

Campajstulaceae.
Pratia arenaria, Hook. f.

Epacridaceae.
Cyathodes empeirifolia. Hook. f.

Dracophyllum longifolium, R. Br.

,, scoparium, Hook. f.

30— S.

x(?)

x(?)

I X

X

x(?)

Fuegia, Kerguelen, Crozets,

Island, Heard Island.

Endemic.

Marion

New Zealand, Australia, Chili, Fuegia,
Falkland Islands, Tristan d'Acunha,
St. Paul's, Amsterdam.

Endemic.

New Zealand.

New Zealand.
Endemic (?).

New Zealand.

New Zealand, Victoria, Tasmania.
New Zealand, America from Mexico

to Fuegia and Falkland Islands,

Tristan d'Acunha.

New Zealand.

Endemic.

Most warm-temperate or tropical

regions.

New Zealand.

New Zealand, Australia, Tasmania.
New Zealand, Australia, Tasmania,

Tristan d'Acunha.
Kerguelen, Crozets.

Endemic.
New Zealand.

Endemic.

New Zealand.
Endemic.
New Zealand (Herekopere Island, in

Foveaux Strait).

Temperate regions of both hemi-
spheres.

Cosmopolitan.

New Zealand.

South-eastern New Zealand, Chatham
Islands.

New Zealand.

Chatham Islands.
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Tabular View op the Distribution of the Phanerogams, etc.—continued.
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Peimulaceae.
Samolus repens. Pers. X New Zealand, Australia, Tasmania.

Myrsinaceae.
Myrsine divaricata, A. Cunn. X X New Zealand.

Gentianaceae.
Gentiana ceeina, Hook. f. X X Endemic.

„ CONCINNA, Hook. f. X ,,

,, ANTARCTICA, T. Kil'k X ,,

„ antipoda, T. Kirk X »

BORAGINACEAE.
Myosotis antarctica, Hook, f

.

X New Zealand.

,, capitata, Hook. f. X X Endemic.

,, albida, Cheesem. X New Zealand.

ScROPHULARIACEAE.
Veronica elliptica, Forst. .

.

X X X New Zealand, Fuegia, Falkland Is-

lands.

,, ouora, Hook. f. X Endemic.
Benthami, Hook. f. X X »

Plantaginacea k.

Plantago aucklandica, Hook. f. .

.

X Endemic.
„ Brownii, Rap. X X New Zealand, Victoria, Tasmania.

POLYGONACEAE.
Rumex neglectus, T. Kirk X New Zealand.

Urticaceae.
Urtica australis, Hook. f. X X X New Zealand (Foveaux Strait), Chat-

ham Islands.

AUCKLANDICA, Hook f. . . Endemic.

Orchidaceae.
Thelymitra longifolia, Forst. X New Zealand, Australia, Tasmania.

,, uniflora, Hook. f. . ' X New Zealand.
Prasophyllum Colensoi, Hook. f. .

.

. X
Lyperanthus antarcticus, Hook. f. X
Galadenia Lyallii, Hook. f. X ' •

,, bijolia, Hook. f. X X X
Chiloglottis cornuta, Hook. f. X X X
Gorysanihes oblonga, Hook. f. .

.

X

,, rivularis, Hook. f. . . X
rotundifolia, Hook. f. .

.

X X

„ triloba, Hook. f. X X

„ macrantha, Hook, f . .

.

X X

Liliaceae.
Astelia linearis, Hook. f. X x

1 New Zealand.

,, subulata, Cheesem. X X Endemic.
Bulbinella Rossn, Benth. & Hook. f. X X »

Jtjncaceae.
Rosilcovia magellanica, Hook, f. .

.

X X Fuegia, Falkland Islands, South
1 Georgia.

,, gracilis, Hook. f. X X New Zealand.
Juncus bufonius, Linn. . .

,, effusus, Linn.
X X Cosmopolitan.

planifolius, R. Br. x New Zealand, Australia and Tas-

mania, Chili.

,. antarcticus, Hook. f. X
| x

!

New Zealand.
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Tabular A7tew op the Distribution of the Phanerogams, etc.—continued.
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0"c3 Distribution.
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Juncaceae—'ontinucd.

Juncus scheiichzerioides, Gaud. X X X New Zealand, Fuegia, Falkland Is-

lands, South Georgia, Kerguelen.

Luzula. cinipestris, D.C.. var. crinita, Buchen. X X X X Endemic.

,, ,, var. floribunda, Buchen. New Zealand.

Centrolepidaceae.
Gaimardia ciliata, Hook. f. X X New Zealand.

,
pallida, Hook. f. »

Cyperaceae.
Scirpus aucklartdicus, Boeck. X X X X New Zealand, Tasmania, New Am-

sterdam.

,, cernuus, Vahl. X X X Cosmopolitan.

,, antarcticus, Linn. X New Zealand, Australia, South Africa,

St. Helena.

Carpha alpina, R. Br. X New Zealand, Australia and Tas-

mania, New Guinea, Chili, Fuegia.

Oreobolus pumilio, R. Br., var. pectinatus, C. B. Clarke X X New Zealand.

Uncinia australis, Pers. .

.

X New Zealand, Sandwich Islands.

,, riparia, R. Br. X X X New Zealand, Victoria, Tasmania.
Carex appressa, R. Br. .

.

X X X New Zealand, Australia, Tasmania.

,, ternaria, Forst. X X X New Zealand.

„ trifida, Cav. X X X X New Zealand, Chili, Falkland Islands.

Gramineae.
Microlaena Thomsoni, Petrie New Zealand.

,, avenacea, Hook. f. X ,,

Hierochloe redolens, R. Br. X X New Zealand, Australia and Tas-
mania, Fuegia.

„ Brunonis, Hook. f. .

.

X X Endemic.
Agrostis magellanica, Lam. X X X X New Zealand, Chili, Fuegia, Falkland

Islands, Kerguelen, Marion Island,

Heard Island.

,, subulata, Hook. f. (A. Muelleri, Benth.) X X New Zealand, Australia.

Deyeuxia filifonnis, Petrie, var. Lyallii, Hack. X New Zealand.

,, „ „ var. micrathera, Hack. .

.

X X Endemic.
,, setifolia, Hook. f. X New Zealand.

Deschampsia caespitosa, Beauv. X Cosmopolitan.

,, Chapmani, Petrie X X X New Zealand.

GRACILLIMA, T. Kh'k X X Endemic.
,, penicillata, T. Kirk X ,,

Trisetum subspicatum, Beauv. X X New Zealand, Tasmania, Fuegia,

Arctic regions.

Danthonia antarctica, Hook. f. X X New Zealand.

Poa foliosa, Hook. f. .

.

X X X X X New Zealand (Herekopere Island, in

Foveaux Strait).

,, Tennantiana, Petrie X X X Endemic.
,, antipoda, Petrie X X X ,,

,, litorosa, Cheesem. X X ,,

,, Astoni, Petrie X New Zealand.

,, RAMOSISSIMA, Hook. f. • . X X Endemic.
,, Hamtltoni, T. Kirk X ,,

„ aucklandica, Petrie X X ,,

,, incrassata, Petrie .

.

X X ,,

„ BREVIGLTJMIS, Hook, f.* X X ?»

Atropis stricta, Hack. X New Zealand.

„ antipoda, Petrie X Endemic.
Festuca contracta, T. Kirk X

,, rubra, Linn. X Cosmopolitan.
„ ovina, Linn. X „

* Mr. Petrie considers this to be identical with the New Zealand P. imbecilla, Forst.
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Tabular View of the Distribution of the Phanerogams, etc.—continued.

|S

T3 . CD ,

Distribution.H H a» ^>TK
CO 5m 3* Ih c3 £j

<! o < s

FlLICES.

Hymenophyllum rarum, R. Br. X X New Zealand, Victoria, Tasmania,
temperate South America, South
Africa, Mauritius, PoljTiesia, Japan.

,, polyanthos, Swartz, var. sanguinolen- X New Zealand.

tum, Hook.
,, villosum, Col. X X

, dilatatum, Swartz X New Zealand, Polynesia, Java.

, demissum, Swartz X

, flabellatum, Labill. X New Zealand, Australia, Polynesia.

, minimum, A. Rich. X New Zealand.

, Tunbridgense, Smith X Almost cosmopolitan.

, multifidum, Swartz X X X New Zealand, Australia, Polynesia,

Malaya.

,, bivalve, Swartz X New Zealand, Australia.

Hemitelia Smithii, Hook. X New Zealand.

Hypolepis millefolium, Hook. X X ,,

Pteris aquilina, var. escidenta, Forst. .

.

x(?) Throughout the Southern Hemi-
sphere.

„ incisa, Thunb. X X X Tropics and Southern Hemisphere.
Lomaria Patersoni, Spreng. X New Zealand, and widely spread in

the Southern Hemisphere.
,, discolor, Willd. . . X x New Zealand, Australia and Tas-

mania, Norfolk Island.

„ dura, Moore X X X X New Zealand.

„ penna-marina, Trev. X X Throughout the South Temperate
Zone.

„ capensis, Willd. X X X Ditto.

,, fluviatilis, Spreng. X New Zealand, Australia, Tasmania.
Asplenium obtusatum, Forst. X X X X Throughout the South Temperate

Zone.

„ lucidum, Forst., var. obliquum, Moore X X Ditto.

,, ,, ,, var. scleroprium, Moore .

.

X Stewart Island.

,, bidbiferum, Forst. X New Zealand, Australia, Tasmania,
Polynesia, Malaya, India.

Aspidium vestitum, Swartz . . .... X X X X X Throughout the South Temperate
Zone.

,, mohrioides, Bory. x(?) Chili, Fuegia, Falkland Islands, South
Georgia, Marion Island, Amsterdam
Island.

,, cystostegia, Hook. X New Zealand.
Polypodium punctaium, Thunb. X X Throughout the tropics and the South

Temperate Zone.

„ australe, Mett. X X X X Throughout the South Temperate
Zone.

,, grammitidis, R. Br. .

.

X X New Zealand, Australia, Tasmania.
,, Billardieri, R. Br. X X New Zealand, Norfolk Island and

Lord Howe Island, Australia, Tas-

mania.
Schizaea fistulosa, Labill., var. australis X X New Zealand, Fuegia, Falkland

Island.

Todea superba, Col. X New Zealand.

Lvcopodiacbae.
Lycopodium varium, R. Br. X X X X New Zealand, Victoria, Tasmania.

,, fastigiatum, R. Br. . . .

.

X X X New Zealand, Australia, Tasmania.
,, scariosum, Forst. ;: - New Zealand, Australia, Polynesia.

Tmesipteris tannensis, Bernh. X „

Totals 23 158 118 57 28 Total number of species, 194, of which
53 are endemic : percentage, 27-3.
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SUMMARY.
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Snares 23 2 8-7 17 73-9 7 30-4 10 43-4 5 21-7

Auckland Islands 158 6 3-7 117 74-0 47 29-7 35 22-1 16 10-1

Campbell Island 118 4 3-3 79 66-9 33 27-9 30 25-4 13 11-0

Antipodes Island 57 4 7-0 40 70-1 19 33-3 18 31-5 13 22-8

Macquarie Island 28 3 10-7 15 53-6 9 32-1 11 39-0 10 35-7

Southern islands as a whole 194 53 27-3 133 68-5 53 27-3 41 21-1 20 10-3

New Zealand as a whole .

.

1,571 1,143 72-1 366 23-3 108 6-8 23 1-4

V. AFFINITIES OF THE FLOKA, WITH SUGGESTIONS AS TO ITS PREVIOUS HISTORY.

In the enumeration of the species and in the foregoing " tabular view " I have
endeavoured to briefly state the geographical distribution, so far as it is known at

present, of the species constituting the florula of the islands to the south of New
Zealand. Before proceeding further, it will be well to say a few words respecting the

position, physical features, and vegetation of the various land-masses situated within

similar parallels of latitude, or placed contiguous to those parallels, either to the

north or the south. And it will be convenient to commence with the ice-clad lands

surrounding the South Pole, to which the name Antarctic Continent is now com-
monly and appropriately applied.

The great activity with which antarctic exploration has been pursued during the

last ten or fifteen years has resulted in furnishing us with more precise ideas regarding

the extent of the Antarctic Continent, and in disclosing many of its more remarkable
physical features. It is now tolerably certain that the South Pole stands almost

in the centre of a vast land area stretching uninterruptedly from Sabrina Land, far

to the south of Australia, to Graham Land, immediately to the south of Fuegia, a

distance of over 3,000 miles. The smallest diameter of this land-mass cannot be
much less than the distance (about 1,800 miles) separating the head of Ross Sea from
the furthest point reached by Weddell in 1823. These boundaries include an area

considerably larger than that of the great Australian Continent. Although the major
part is yet unexplored, we know that it contains mountain-ranges with peaks rising

from 12,000 ft. to 16,000 ft. in height ; active volcanoes ; and elevated plateaux of

immense extent, in one case reaching a height of at least 10,000 ft. We also know
that it contains the largest snowfields and glaciers in the world—that, in fact, the

whole continent, except a few outlying islands, the faces of cliffs, and the steep

escarpments of the mountain ranges, is covered with an everlasting mantle of snow
and ice. Under such physical conditions a highly organized flora cannot exist, and
it is not at all surprising to learn that a single grass (Descham'psia antarctica), col-

lected on Graham Land and the adjacent islands, is the sole phanerogam yet observed,

the remainder of the land vegetation consisting of mosses, a small number of Hepaticae,

some lichens, and other lowly organized cryptogams.
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But although a phanerogamic flora does not exist at the present time, geologists

have long considered it probable that in the south polar regions, as has long been

known to be the case in the Arctic Zone, a much milder climate once existed, with

its natural accompaniment of a luxuriant vegetation. Proof of this has now been

obtained on opposite sides of the Antarctic Continent—near the head of Ross Sea, in

the veins of carbonaceous matter discovered by Ferrar during the " Discovery " Ex-
pedition, and in the beds of coal observed by Shackleton in his recent adventurous

journey towards the South Pole ; and in the more important, because more complete,

discovery of two fossil floras made by Dr. Anderson on the islands flanking Graham
Land, during the Swedish Antarctic Expedition led by Nordenskiold in the years

1902-3. According to the well-known palaeo-botanist Nathorst, in whose hands the

collections made by Anderson have been placed, and who has contributed a short

preliminary account to the Paris Academy of Sciences, they prove the existence, in

the first place, of a Jurassic flora remarkably rich in species, including Equisetineae,

ferns, and conifers, its general character resembling that of the Jurassic flora of

Europe, and particularly that of the Upper Gondwana in India ; secondly, a Tertiary

flora, including specimens of a Sequoia or of some allied genus, an Araucaria allied to

A. braziliensis, leaves of Fagus, and various small-leaved Dicotyledons. The im-

portance of this discovery can hardly be overestimated, and a full exploration of the

localities will probably throw a flood of light on the composition of the former vege-

tation of the Antarctic Continent, and give great aid in working out the origin of

southern floras generally.

A vast sea, formed by the confluence of the southern portions of the Pacific,

Atlantic, and Indian Oceans, everywhere surrounds the Antarctic Continent, com-
pletely cutting it off from the land-masses to the north. The average depth of the

Southern Ocean at a distance of about 500 miles from the continent las been esti-

mated by Sir John Murray at not less than 1,700 fathoms, or nearly two miles. So
far as is known, this great depth is wonderfully regular and constant ; and, as Sir

John Murray remarks, " There is no trustworthy evidence of ridges, barriers, or

banks extending far northwards from Antarctica." The distances which separate

the Antarctic Continent from the land-areas to the north are also very great, as may
be gathered from the following table :

—

Miles.

Cape Horn to Graham Land . . . . .

.

. . 550
Macquarie Island to Adelie Land . .

.

. . 970
New Zealand (Stewart Island) to Victoria Land .

.

1,625

Tasmania to Adelie Land . . . . ,

.

. . 1,600

Kerguelen Island to Enderby Land . . .

.

. . 1,225

Cape of Good Hope to Enderby Land .

.

.

.

2,150

At the present time, and with our present knowledge, the depth and width of this

ocean are the chief difficulties in the way of accepting any theory of previous land

connection with the Antarctic Continent.

Proceeding northwards from Antarctica, we next arrive at a ring of scattered

islands, all of small size, and placed at vast distances apart, mere dots on an immense
expanse of ocean, which encircle the globe between lat. 45° and 60° S. The islands

to the south of New Zealand, whose vegetation it is the business of this memoir to
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elucidate, may be considered as forming a portion of this ring or zone ; and we shall

find that the whole of the islands composing the ring possess many curious and
remarkable points of agreement, so far as their flora is concerned. For information

respecting the relative position of the islands reference should be made to the map
of the antarctic and subantarctic regions accompanying this volume ; but it is

advisable to give a few details respecting each group.

Considerably more than 4,000 miles to the westward of Macquarie Island and
about 2,200 miles to the south-east of the Cape of Good Hope is Kerguelen Island,

situated between 48° 39' and 49° 44' S. lat., and in long. 70° E., and which thus lies

about 1,250 miles from the nearest part of the Antarctic Continent. Its extreme

length is about eighty-five miles and greatest breadth about seventy-nine, but, as

the coast-line on all sides is much cut up by deep sounds or fiords, no part of

the interior being more than ten or twelve miles from the sea, the total area does

not much exceed 2,000 square miles. Its surface is everywhere rough and moun-
tainous, the highest peak (Mount Ross) attaining a height of 6,120 ft. In the centre

of the island a district of considerable extent is covered by snowfields, from which
small glaciers descend on all sides ; but evidences of more complete recent glaci-

ation are everywhere present. The geological structure is purely volcanic, with the

exception of certain thin beds of coal, interstratified with the volcanic rocks. The
occurrence of these is of considerable interest, from the proof which they give

of the former existence of a much milder climate and more copious vegetation.

Kerguelen lies in the zone of westerly winds, and its climate is tempestuous, chilly,

and wet. At the same time, the range of temperature is not excessive, the

thermometer seldom falling much below 32° F. in winter, or rising much above 60°

in summer.
About 950 miles to the north-west of Kerguelen is a group of several contiguous

islands of small size, known collectively as the Crozets, of which the principal are

Possession, Hog, and East Islands, to which may be added Inaccessible or Penguin
Island. Possession Island, which is situated in 47° S. lat. and 50° 30' E. long., is

the largest of the group, being fifteen or twenty miles in length by about half the

breadth. It is high, bare, and rocky, and attains a height of about 5,000 ft. Nearly
500 miles still further to the west is the Prince Edward Group, consisting of Marion
Island and Prince Edward Island. Marion Island, which is much the larger of the

two, is in S. lat. 46° 52' and E. long. 37° 45'. It is about eleven miles in length by
eight in extreme breadth, its area being about eighty square miles. Like Kerguelen
and the Crozets, it is purely volcanic, and attains a height of 4,250 ft. Rather more
than 300 miles to the south of Kerguelen lies the isolated Macdonald Group, of which
Heard or Young Island is the only one which has been examined. It has an elongated

shape, being about twenty-five miles in extreme length by six in breadth. It is

exceedingly rough and rugged, Big Ben, the highest mountain, attaining a height of

7,000 ft. A considerable part of the island is snow-clad, and numerous glaciers

come down to the shore.

The next island to be considered is South Georgia, which is situated about
3,500 miles south-west of Marion Island and about 1,000 miles to the eastward of

Cape Horn. From the nearest point of the Antarctic Continent it is barely more
than 750 miles distant. New Zealand lies fully 5,300 miles to the eastward. Its

average latitude may be given as 54° 8' S., and the longitude as 37° W. It is much
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larger than any of the above, being about ninety-five miles long by twenty miles in

greatest breadth. It forms a high mountain-chain, rising very steeply out of the sea,

and many of the peaks attain a height of over 6,000 ft. A large portion of the in-

terior is occupied by extensive snowfields, and glaciers discharge into all the fiords.

As there is little low-lying land or level soil, there are few suitable stations for a

phanerogamic flora, even if the cold, wet, and exceptionally boisterous climate did

not necessarily limit plant-growth. The island has been twice carefully explored

—

first by the German Expedition of 1882-83, and then again by Nordenskiold's

Swedish Antarctic Expedition of 1902-3— but only fourteen phanerogams and
four pteridophytes have been observed, not one of them being endemic.

The Sandwich Group, situated to the south-west of South Georgia, and consist-

ing of about sixteen small islands, has never been botanically explored. Cook, who
discovered the group, mentions that he saw two hills free of snow, apparently covered

with green turf, so that probably there is a scanty phanerogamic vegetation, doubt-

less composed of some of the grasses found in South Georgia.

The small group of the Bouvet Islands, situated in the same latitude as South
Georgia, and about midway between it and Marion Island, is also very imperfectly

known. For many years its existence was looked upon as doubtful, but in 1898

the German expeditionary ship " Valdivia " rediscovered it, fixing its position as

54° 26' S. lat. and 3° 24' W. long. Unfortunately, it was impossible to effect a

landing, but no sign of vegetation could be discerned from the ship.

Far to the westward of Cape Horn—in fact, almost a third of the distance between
it and the meridian of New Zealand—is Dougherty or Keates Island, one of the most
isolated spots in the Southern Ocean. Captain Keates gives its position as 59° 20' S.

lat. and 120° 20' W. long., which would make it nearly 1,700 miles from Cape Horn
and about 2,500 from Campbell Island. It has never been landed upon, and nothing

whatever is known of its physical features and natural productions. Its position

with regard to New Zealand and South America is exceptionally interesting, and
it is much to be wished that some of the expeditions now regularly visiting the Ant-
arctic Continent would give it a careful exploration. A group called the Nimrod
Islands is sometimes marked on our charts about 1,000 miles south-east from
Antipodes Island, but it is very doubtful if it has any real existence.*

The general character of the vegetation of the islands described above has been
vividly portrayed by Sir J. D. Hooker in his memoir on the vegetation of Kerguelen
Island (Phil. Trans. Roy. Soc, vol. 168, p. 10), where he says, " The three small

archipelagoes of Kerguelen Island (including Heard Islands), Marion and Prince

Edward Islands, and the Crozets are individually and collectively the most barren

tracts on the globe, whether in their own latitude or in any higher one, except such

as lie within the Antarctic Circle itself ; for no land, even within the north polar area,

presents so impoverished a vegetation." All students of botanical geography know
that this statement is by no means overdrawn. To mention a single proof out of

many that could be quoted, the Island of Spitzbergen, which is situated 30° nearer

the Pole (in N. lat. 77° 80') possesses 120 vascular plants, whereas Kerguelen has

* Since this was written, both Dougherty Island and the Nimrod Group have been unsuccessfully

searched for by Captain Davies, of the Antarctic exploring vessel " Nimrod."
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only twenty-eight. But, although the vegetation is poor and scanty, the few species

which do exist have a distribution so remarkable, and are so closely connected with

those found in the islands to the south of New Zealand, that it is advisable to give

full details respecting them. This is best presented in the following shape :

—

Catalogue of the Phanerogamic Plants and Ferns found in the Kerguelen and South

Georgia Groups of Islands, with their Distribution in Detail.
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1. Ranunculus biternatus, Smith X X X X X X

2. ,, trullifolius, Hook. f. X X

3. „ Moseleyi, Hook. f. X X.

4. Pringlea antiscorbutica, R. Br. . X X X X X

5. Colobanthus kerguelensis, Hook. f. X X X

6. ,, subulatus, Hook. f. • X X X

7. ,, crassifolius, Hook. f. X X
8. Lyallia kerguelensis, Hook. f. X X

9. Montia fontana, Linn. X X X X X X
10. Acaena adscendens, Vahl. X X X X X X

11. ,, laevigata, Ait. X X
12. Callitriche antarctica, Engelm. X X X X X X X
13. Tillaea moschata, D.C. x X X X X
14. Azorella Selago, Hook. f. X X X X X X
15. Galium antarcticum, Hook. f. X X X X
16. Cotula plumosa, Hook. f. . . X X X
17. Limosella tenuifolia, Nutt. X X X

18. Rostkovia magellanica, Hook. i. X X X

19. Juncus novae-zelandiae, Hook. f. X X
20. ,, scheuchzerioides, Gaud. X X X X
21. Uncinia compacta, R. Br. X X
22. Phleum alpinum, Linn. X X
23. Agrostis magellanica, Lam. X X X X
24. Deschampsia antarctica, Hook. i. X X X X X
25. Poa Cookii, Hook. f. X X X X X

26. ,, flabellata, Hook. f. X X
27. Festuca erecta, D'Urville X X X
28. ,, kerguelensis, Hook. f. X X X

29. Hymenophyllum peltatum, Desv. X X X X X X

30. Cystopteris jragiiis, Bernh. X X X X
31. Lomaria penna-marina, Trev. X X X X X
32. Asplcnium obtusatum, Forst. .

.

X X X
33. Aspidium mohrioides, Bory. . . X X X X
34. Polypodium vulgare Linn. X
35. „ australe, Mett. X X X X
36. Lycopodium Saururus, Lam. . . X X X
37. ,, clavatum, Linn. .

.

X X X X X

Total 28 7 17 14 18 27 20 6
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The vascular plants of the Kerguelen - South Georgia group of islands thus
number thirty-seven. From the point of view of their geographical distribution

they can be classed in the following manner :

—

1. Six endemic species, showing a percentage of 16 -

2. Two of these (Pringlea

antiscorbutica and Lyallia kerguelensis) constitute monotypic genera, the first with
no near allies, the second related to the Andine Pycnophyllum. The remaining four

are more or less closely allied to South American (Fuegian) species.

2. Twenty-seven species also found in Fuegia, the percentage to the entire flora

being 70*9. Six of these are absolutely confined to the two localities.

3. Twenty species found in the New Zealand group of islands, a percentage

of 54-1. Of these, three are found nowhere else.

These figures show very clearly that the chief affinity of the florula is with Fuegia,

nearly three-quarters of the whole number of species being found in that country.

Assuming, therefore, that the majority of the vascular plants of the Kerguelen-South
Georgia Islands have been derived from South America, the question at once arises

as to how their transport was affected. Kerguelen Island is situated more than
4,000 miles from Cape Horn, a distance so great that most botanical geographers

have refused to entertain the idea of seeds being carried by the prevailing westerly

winds or floated by ocean-currents. This has led to the supposition that land once

existed between Fuegia and Kerguelen, either directly connecting the two localities,

or in the shape of detached islands placed at comparatively small distances apart.

This view, first advocated by Sir J. D. Hooker in the " Flora Antarctica," has been

wholly or partially accepted by most writers on the subject, apparently more on
account of the absence of any other hypothesis offering a reasonable explanation of

the facts than from any arguments which can be deduced from the present contour

of the ocean-bed, the geological history of the islands, and the precise nature of

their inhabitants. A few years ago, however, the question was attacked by the

late A. F. W. Schimper, the talented author of " Plant Geography upon a Physio-

logical Basis," and, although he did not live to publish the results of his inquiry,

they have lately appeared, under the careful editorship of Dr. Schenck, in one of

the memoirs descriptive of the work of the German Deep-sea Expedition in the
' Valdivia." As Schimper's memoir has a close application to the islands to the

south of New Zealand, it is advisable to give a brief sketch of the conclusions he
arrived at.

He points out, first of all, that the present flora (and also the fauna) consists

of two distinct elements—first, an endemic element of considerable antiquity, com-
prising a fair number of mosses and other cryptogams, but with respect to flower-

ing-plants limited to the isolated Pringlea, and possibly Lyallia and Colobanthus

kerguelensis ; secondly, the remainder of the flora, consisting of species almost

wholly found in Fuegia, and presenting all the appearance of recent immigrants.

He then proceeds to show that the configuration of Kerguelen and its physiography
amply prove that in comparatively recent times, and after it had assumed its

present limits, it has been subjected to glaciation on such an extensive scale that

the island was probably covered by an ice-cap almost as complete as that which now
enshrouds the Antarctic Continent ; and that Heard Island, to the south of Ker-

guelen, is now just emerging from this glacial period. Unable to endure such a severe

climate, the original flora perished, with the exception of two or three flowering-plants
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and a few cryptogams, which now constitute the endemic portion of the present flora.

After the removal of the ice-cap the island again became suitable for the support

of a more numerous vegetation, which, of course, could only reach it by transport

across the ocean. The violent westerly winds, blowing almost continuously through-

out the year, effectually barred any immigration from South Africa, which is much
the nearest continent, or from Australia, which comes next in point of distance,

leaving South America, the most remote of the land-masses, as the only practicable

source of supply.

Schimper admits that the distance is too great to allow the seeds of phanerogams
to be transported by the wind alone, although the spores of certain pteridophytes and
other cryptogams have probably been brought in that manner. Ocean-currents

appear to be out of the question. But in the pelagic birds which exist in such

numbers in the Southern Ocean he finds a more probable means of conveyance, and
concludes that through the agency of albatroses and other large oceanic birds, driven

before exceptionally violent westerly gales, Kerguelen has gradually received the

non-endemic portion of its flowering-plants. In support of this view, he points out

that most of the Kerguelen plants have seeds specially adapted for such a mode of

transport. The " burrs " of Acaena, the barbed utricle of Uncinia, the hooked

style of Ranunculus and Azorella, and the awned spikelets of the grasses are all

suited for clinging to the feathers of birds ; while the minute seeds of Montia, Tillaea,

and Callitriche are very likely to be conveyed in mud adhering to the feet of birds

visiting the marshy localities in which they grow. It will be difficult to explain why
Kerguelen has such a large proportion of plants having seeds suitable for carriage

in this manner, unless the view is adopted that their presence in the island is due to

their possession of these adaptations. Schimper closes his remarks on the history

of the vegetation of Kerguelen by stating his conviction that since the beginning

of the Tertiary period there has been no marked extension of the Antarctic Con-
tinent, and that the supposition so commonly entertained of the former existence of

a vast land-mass uniting it with the other continents is as chimerical as the belief

in the fabled Atlantis, or in the hyf othetical Lemuria of some naturalists.

I have quoted Schimper's views at some length, on account of the clearness and
cogency of his arguments, and the evident bearing which they possess as regards the

vegetation of the islands to the south of New Zealand. But when the numerous
points of difference between the two sets of islands are fully considered, and par-

ticularly when their very different position with respect to other lands is taken into

account—one removed by thousands of miles of barren ocean, the other compara-

tively close to a land well stocked with plants and animals—we shall naturally find

that a different set of facts will require, in some measure, a different set of ex-

planations.

We have found that the origin of the present flora of the Kerguelen - South
Georgia groups of islands can be traced to Fuegia. Now, it is well known that a

Fuegian affinity exists in the New Zealand flora ; and when we come to examine
in detail the vegetation of the islands to the south of New Zealand we shall see that

this affinity is present in a much more pronounced degree. It is therefore necessary

to make a few remarks on the general character of the vegetation of that portion of

South America to the south of the Gulf of Penas (S. lat. 47°), which is usually taken

to mark the northern limit of the typical Fuegian vegetation. The most recent
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enumeration of the species that I am acquainted with is that of Wildemann, in the

"Results of the Voyage of the ' Belgica ' ' (" Botanique les Phanerogames des

Terres Magellaniques "). He catalogues 585 species of flowering-plants, contained

in sixty-eight families and 224 genera. Adding the pteridophytes known to occur in

the same area, we have a total flora of 608 species, included in 235 genera. This

is barely more than one-third of the number known to occur in New Zealand ; but
then it must be borne in mind that the area under consideration lies to the south of

the latitude of the greater part of New Zealand. Cape Horn, the southernmost point

of the American Continent, is in the same latitude as Macquarie Island ; and the

Gulf of Penas, which we have taken as the northern boundary, is in the same latitude

as the middle of Stewart Island. It cannot be expected that the flora of a land

situated in the above position should equal in number of species that of a country

advancing 12° nearer the tropics. In point of fact, however, Fuegia has a much
more varied and luxuriant flora than the Auckland Islands, situated in the same
latitude.

The Fuegian flora presents many important differences from that of New Zealand.

It contains thirteen families of plants not found in that country, and twice that

number represented in New Zealand do not occur in Fuegia proper. This alone

would give a different aspect to the two floras ; but there are n. any other divergences

of a marked character. For instance, the Compositae constitute the largest family

in Fuegia, exactly as in New Zealand, but the genera are almost altogether different

:

out of thirty-four found in Fuegia, only six occur in New Zealand, not one of them,

with the exception of Senecio, forming a noteworthy feature in the vegetation.

Olearia, Celmisia, Raoulia, and Cassinia are all entirely absent. The arborescent

Com'positae, so conspicuous a feature in the New Zealand flora, even as far south as

the Auckland Islands, are practically unknown in Fuegia. Similarly, the arborescent

Rubiaceae (Coprosma), everywhere present in the New Zealand area, are conspicuous

by their absence in Fuegia. Veronica, with its eighty-four species in New Zealand,

has only three or four in Fuegia. Only five orchids occur, against fifty-seven recorded

from New Zealand. On the other hand, there are several remarkable points of agree-

ment. Perhaps the most striking is the presence, almost as far south as Cape Horn,
of forests mainly composed of small-leaved beeches (Fagus), exactly as in the south

of New Zealand, the species, it is true, being different in the two countries. And
on the open mountain-tops, above the level of the beech forest, we find, mixed with

northern types, representatives of the genera Colobanthus, Acaena, Azorella, Nertera,

Abrotanella, Phyllachne, Astelia, Rostkovia, Gaimardia, and Oreobolus—all charac-

teristic of the mountain flora of New Zealand, and all extending as far south as

the Auckland Islands. But in this case, too, although the genera are identical, the

species are in most instances different.

The total number of Fuegian plants found in the southern islands of New Zealand

is twenty-nine. The following is a list, those with an asterisk prefixed being also

natives of the Kerguelen - South Georgia groups of islands :

—

* Ranunculus biternatus, Smith.

Cardamine glacialis, D.C.

„ hirsuta, Linn.
* Colobanthus subulatus, Hook. f.

* Montia fontana, Linn.
* Acaena adscendens, Vahl.
* Tillaea moschata, D.C.
* Callitriche antarctica, Engelm.
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* Azorella Selago, Hook. f. Hierochloe redolens, R. Br.

Apium prostratum, Labill. * Agrostis magellanica, Lam.
Nertera depressa, Banks & Sol. Trisetum subspicatum, Beauv.

Taraxacum officinale, Wigg. Hymenophyllum rarum, R. Br.

Veronica elliptica, Forst. * Lomaria penna-marina, Trev.
* Rostkovia magellanica, Hook. f. * Asplenium obtusatum, Forst.

Juncus planifolius, R. Br. Aspidium vestitum, Swartz.
*

,, scheuchzerioides, Gaud. * ,, mohrioides, Bory.

Carpha alpina, R. Br. * Polypodium australe, Mett.

Scirpus cernuus, Vahl. Schizaea fistulosa, Labill.

Carex trifida, Cav.

If the district between the Gulf of Penas and Valdivia (south Chili) had been

included, twelve species, more than half being ferns, would have been added to the

above list. This would make a total of forty-one species of South American plants

found in the southern islands of New Zealand. But this only deals with specific

identity, and does not fully exhibit the affinity between the vegetation of the two
land-areas. This is shown by the fact that out of the eighty- eight genera found in

the southern islands no less than fifty-six have representatives in Fuegia. Before

passing to another branch of the subject, it is as well to draw attention to the fact

that fourteen of the twenty-nine species mentioned above, or almost one-half, also

occur in the Kerguelen Group. The existence of such a large proportion among the

plants common to Fuegia and the southern islands shows how much their vegetation

partakes of a circumpolar character.

The nearest approach made to the Antarctic Continent by any large land-mass
is that of South America, Cape Horn, its extreme southern point, being little more
than 450 miles from the South Shetlands, a chain of islands running parallel with

the northern coast of Graham Land. Along a straight line between the two localities

the ocean has for a distance of at least 300 miles a greater depth than 2,000 fathoms
;

but a broad submarine bank stretches away to the eastwards of Cape Horn, including

in its course the Falkland Islands, and then, curving southwards and westwards,

passes by way of South Georgia, the Sandwich Group, the South Orkneys, and the

South Shetlands to Graham Land. On no part of this bank is the depth much
greater than 1,200 fathoms, and for most of the distance it is very much less. If

South America and the Antarctic Continent were at some past period united, it is

along this submarine bank that the connection probably took place, the chain of

islands mentioned above still remaining to indicate its course.

The two large land-areas of South Africa and Australia need a passing mention
only. With respect to the first, it will be sufficient to say that its flora shows little,

if any, real affinity with that of New Zealand or of the southern islands, and we can
afford to neglect it in this inquiry. With respect to Australia the case is somewhat
different. Out of the 194 species constituting the flora of the southern islands,

fifty-three are found in Australia or Tasrrania, a proportion of 27*3. No doubt
this shows a considerable degree of relationship ; but on further inquiry it will be
found that every one of the fifty-three species, without exception, is also found in

New Zealand proper. In no case is there any proof of independent migration. It

is therefore best to treat the species found in Australia as forming part of the New
Zealand element in the flora.
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Two small groups of islands remain, respecting which it is necessary to say a

few words. The first is Tristan d'Acunha, situated in the South Atlantic, in' 37° 2'

S. lat. and 12° 18' W. long., together with its satellites, Inaccessible, Nightingale, and
Gough Islands. The second is Amsterdam Island, in the South Indian Ocean, its

exact position being 37° 50' S. lat., and 77° 30' E. long. Fifty miles to the south

is the smaller island of St. Paul. The two groups are about 5,000 miles apart,

Tristan d'Acunha lying about 1,800 miles to the west of the Cape of Good Hope,
Amsterdam about 2,800 miles to the east of the same point. Notwithstanding the

great distance which separates them, however, their vegetation has many points of

agreement. What is still more curious, it shows undoubted traces of an affinity

with that of Fuegia and Kerguelen. I do not propose going into further details,

beyond giving the following list of plants found in the southern islands of New Zea-

land which also occur on one or both of these isolated groups :

—

Scirpus aucklandicus, Boeck.

Lomaria penna-marina, Trev.

Asplenium obtusatum, Forst.

Aspidium mohrioides, Bory.

Polypodium australe. Mett.

Ranunculus biternatus, Smith.

Acaena Sanguisorbae, Vahl.

Apium prostratum, Labill.

Nertera depressa, Banks & Sol.

Cotula australis, Hook. f.

Juncus ejfusus, Linn.

The most interesting of these are Acaena Sanguisorbae and Cotula australis,

neither of which has been found in Fuegia or the Kerguelen - South Georgia group

of islands.

With the above facts before us we are better prepared to discuss the relation-

ships existing between the vegetation of the southern islands of New Ze?,land and
that of other lands. From the summary appended to the " tabular view

"

(p. 453), it will be seen that the total number of species enumerated is 194, of

which fifty-three are endemic—a proportion of 27*3. In the " Manual of the New
Zealand Flora " I have estimated the total number of phanerogams and ferns known
to exist in the whole colony at 1,571, of which 1,143 are endemic, showing a per-

centage of 72*1. From this it is evident that the proportion of endemic species in

the southern islands is much less than what it is in New Zealand as a whole ; or, in

other words, the flora of the whole Dominion is much more distinct from that of any
other country than that of the southern islands is from New Zealand.

The number of families represented in the southern islands is thirty-four. The
number of species in the chief families, and the percentage which each family has

to the total flora, both in the islands and in New Zealand, are as under :

—

Filices .

.

No. of

Species.

33

Percentage to

the Flora.

17-0

Percentage to the

Flora in New Zealand

8-1

Gramineae 30 154 7-2

Compositae

Orchidaceae

22

11

11-3

5-6

14-0

3-6

Cyperaceae

Juncaceae

10

9

5-1

4-6

7-5

1-5

Rubiaceae 6 3-1 2-9

Umbelliferae

Ranunculaceae

6

5

3-1

2-5

3-9

31
Onagraceae

Cruciferae

Caryophyllaceae .

5

5

5

2-5

2-5

2-5

1-9

1-4

1-1
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The Compositae, which occupy the first place in New Zealand, with a percentage

of 14, in the southern islands take the third place, with a percentage of 11*3. In the

islands the leading position is occupied by the Filices, with a percentage of 17, against

8*1 in New Zealand ; while the second place is taken by the grasses, with a percentage

of 154. In New Zealand the grasses take the fifth place, with a percentage of 7"2.

A remarkable feature is that the Orchidaceae take the fourth place, with a percentage

of 5*6
; whereas in New Zealand they stand seventh, with a percentage of only 3*6.

Orchids are so rare in insular floras (see Mr. Hemsley's remarks in the " Botany of

the ' Challenger ' Expedition," Introduction, p. 27) that it is a most singular circum-

stance that they are relatively more numerous in the islands to the south of New
Zealand than they are in New Zealand itself. They are absent from the whole of

the Kerguelen - South Georgia group of islands, and only two genera, with five

species, are known from Fuegia. The Cyperaceae, which stand third in New Zealand,

are fifth in the islands ; the Scrophulariaceae, fourth in New Zealand, with a per-

centage of 7*2, cannot possibly be placed higher than sixteenth in the islands, and
consequently do not find a place in the above table ; Umbelliferae, sixth in New
Zealand, are eighth in the islands. On the other hand, the Cruciferae and Caryo-

phyllaceae occupy a higher position in the southern islands than on the mainland of

New Zealand.

It will be as well to give a few particulars respecting the relationships of the

fifty-three endemic species, among which I have included a few well-marked varieties.

The information is best presented in the following manner :

—

1. Ranunculus pinguis, Hook. f.

2. ,, subscaposus, Hook. f.

3. „ aucklandicus, A. Gray

4 Cardamine depressa, Hook. L, var.

stellata

5. Stellaria decipiens, Hook. f.

6. ., var. angustata,

T. Kirk
7. Colobanthus muscoidcs, Hook. f. . .

8. Geum albiflorum, Cheesem.

9. Acaena Sanguisorbae, Vahl., var.

antarctica, Cockayne

10. Epilobium confettifolium, Hook. f.

11. Azorella reniformis, Hook. f.

12. Ligusticum latifolium, Hook. f.

13. ,, antipodum, Hornb. &
Jacq.

14. Ligusticum acutifolium, T. Kirk ..

Very closely allied to the New Zealand R. Monroi, Hook, f.,

which was united with it by Hooker.

These two species are nearly related to one another, but are by
no means closely allied to any of the New Zealand or South
American forms.

Schulz, in his monograph of the genus, places C. depressa in

his section Cardaminella, which, with the exception of

C. corymbosa, Hook. f. (C. hirsuta, var. corymbosa), is re-

stricted to a few species from the Northern Hemisphere, and
of which 0. bellidifolia is taken as the type. In the " Flora

Antarctica " Hooker draws attention to the relationship of

C. depressa to C. bellidifolia.

Of the species found in the Southern Hemisphere, the New
Zealand S. parviflora is probably the nearest to these two
plants.

The closest ally of this appears to be the Kerguelen Colobanthus

herguelensis, Hook, f., which, however, is a much larger and
finer plant.

Close to G. parviflorum, Smith, which occurs in New Zealand,

Fuegia, and Chili.

Only a trivial variety of the New Zealand and Australian A.
Sanguisorbae, which extends to Tristan d'Acunha and Am-
sterdam Island, but not to Fuegia or the Kerguelen Group.

Nearest to the New Zealand species of the genus.

A very close ally of the New Zealand A. Haastii, small states

of which can hardly be separated from it.

Very distinct, with no near allies, but probably closer to

L. intermedium, L. Lyallii, and L. Haastii of New Zealand
than to any other species.

Probably a recent derivate form of L. intermedium, which
ranges from Stewart Island to south-west Otago.
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Stilbocarpa polaris, A. Gray

., Lyallii, Armstr., var.

robusta, T. Kirk

Coprosma ciliata, Hook. f.

Olearia Lyallii, Hook. f.

Pleurophyllum speciosum, Hook. f.

,, criniferum, Hook. f.

„ Hookeri, Buch.

Celmisia vernicosa, Hook. f.

„ campbellensis, Chapm. . .

Cotula lanata, Hook, f . . .

Abrotanella spathulata, Hook. f.

„ rosulata, Hook. f.

Senecio antipodus, T. Kirk.

Gentiana eerina, Hook. f.

,, concinna, Hook. f.

,, antipoda, T. Kirk

,, antarctica, T. Kirk
Myosotis capitata, Hook. f.

Veronica odora, Hook. f.

Veronica Benthami, Hook. f.

Plantago aucklandica, Hook. f.

Urtica aucklandica, Hook. f.

Astelia subulata, Cheesem.

Bulbinetta Rossii, Benth. & Hook f.

39.

40.

Luzula campestris, D.C., var. crinita,

Buchen.
Hierochloe Brunonis, Hook. f.

\Stilbpcarpa has no near relatives in New Zealand, Australia,

or South America, and must be looked upon as the most
isolated genus in the flora of the southern islands, occupying

a similar position to that of Pringlea in Kerguelen Island.

Its occurrence is a most remarkable fact in botanical

geography, and no satisfactory explanation of its origin has

yet been advanced.

Very close to a mountain state of C. parviflora, abundant in

the mountains of the South Island.

Very nearly related to the New Zealand 0. Colensoi, but a

larger-leaved and more robust plant, with the scales of the

involucre in many series.

i An endemic genus of very distinct habit, but with the floral

characters of Aster, Erigeron, Olearia, Celmisia, &c. It has

been compared with the section Oritrophium of Erigeron, but
in my opinion its nearest allies are the macrocephalous

' Olearias of New Zealand.

I Two species remarkably distinct from the rest of the genus,

although very near to one another. Hooker's name of

I Ionopsis should be retained for them as a subgenus.

Allied on the one hand to C. plumosa, which extends to

Kerguelen, and on the other to the Stewart Island C. Traillii

and the Chatham Island C. Muelleri.

)
These seem to be quite as near to the Fuegian A. emarginala,

i Cass., as to the New Zealand species of the genus.

A very distinct species, not closely allied to any other.

!

These four plants form a closely connected series, endemic in

the southern islands but related to the New Zealand forms

through G. saxosa, some forms of which come very near to
' G. eerina.

Allied to the New Zealand species of the genus through

M . albida and M . explanata.

A near relative of the New Zealand V. buxifolia, with which it

was united by Hooker.
A very distinct species, the nearest relative of which is the

almost equally handsome V. macrantha of the Southern Alps.

A remarkably isolated species, the affinities of which are very
obscure. Hooker compared it with the caulescent P.

fernandezia, from Juan Fernandez, but this view has been
objected to by other botanists. It has no near allies in

Australia or New Zealand.

This has not been obtained of late years. It is probably a

mere form of V. australis, Hook. f.

Probably a recent derivative form of A. linearis, which ranges

from Campbell Island northwards to Ruapehu.
The nearest relative of this fine plant is the New Zealand

B. Hookeri. These two species are often quoted as evi-

dencing an alliance between the New Zealand and the South
African floras, to which latter country Bulbinetta belongs.

But I am inclined to think that the New Zealand species

are sufficiently distinct to warrant the re-establishment of

Hooker's genus Chrysobactron.

Not far removed from several New Zealand forms of the

species.

A well-marked species, quite distinct from any other found in

the Southern Hemisphere,
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41. Deyeuxia Forstcri, Kunth, var. mi- No doubt a recent variation from D. Forstcri, var. Lyallii.

crathera, Hack.

42. Deschampsia gracillima, T. Kirk . . This seems to be nearest to the New Zealand species of the

genus.

43. ,, penicillata, T. Kirk . . I have seen only two very imperfect specimens of this, and
cannot express any definite opinion as to its relationships.

44. Poa Tennantiana, Petrie . . Very close to Poa foliosa, Hook, f., of which it is probably a

recent derivative form, and belonging to the same group as

the Kerguelen P. Cookii, Hook, f., and the Fuegian P. ftabel-

lata, Hook. f.

45. „ antipoda, Petrie . . . . The nearest ally of this is given by Mr. Petrie as the northern

P. trivialis.

46. ,, litorosa, Cheesem. . . . . A well-marked species, not closely resembling any other.

47. ,, ramosissima, Hook. f. . . The nearest relative of this appears to be the Kermadec
Island P. polyphylla, Hack.

48. ,, Hamiltoni, T. Kirk. . . . I have seen no specimens of this, and Mr. Kirk's description is

not sufficiently precise to allow its relationships to be made
out.

49. ,, aucklandica, Petrie . . .. Appears to be a very isolated form, of doubtful affinity.

50. ,, incrassata, Petrie .

.

. . The New Zealand P. exigua is probably the nearest ally to this.

51. ,, breviglumis, Hook. f. . . Most probably a mere variety of the New Zealand P. imbecilla,

Forst., from which it differs only in the more minute outer

glumes.

52. Atropis antipoda, Petrie.

.

. . A near ally of the New Zealand A. stricta, Hack.
53. Festuca contractu, T. Kirk . . Very imperfectly known, but clearly distinct from any New

Zealand plant.

A study of the " tabular view " will show that only a small proportion of the

endemic species occurs in all the islands. As a rule, they have a more limited dis-

tribution, and there are several which do not extend beyond the confines of a single

island. For instance, two species are confined to the Snares, and are found in no
other part of the group ; six to the Auckland Islands ; four to Campbell Island

;

four to Antipodes Island ; and three to Macquarie Island. This must be regarded

as an important fact, proving a considerable amount of independent development in

the vegetation of the separate islands, and pointing strongly towards their probable

lengthened isolation.

A careful scrutiny of the endemic species proves that they can be readily divided

into two distinct groups. First, a group consisting of species not closely related to

any other—some of them, in fact, so distinct as to make it difficult to assign their

true relationships. These must be looked upon as ancient and long-isolated types,

relics of what was once a numerous and widely spread flora, regarding the origin

and extent of which we have no precise knowledge, and the history of which is alto-

gether a matter of conjecture. In this category I should include Stilbocarpa (two

species), Pleurophyllum (three species), two species of Celmisia, Senecio antipodus,

Ligusticum latifolium and L. antipodum, Abrotanella rosulata and A. spathulata,

Cotula lanata, Gentiana (four species), Veronica Benthami. Colobanthus muscoides,

Ranunculus subscaposus and R. aucklandicus, Plantago aucklandica, and a few others,

including six or eight species of grasses. Speaking approximately, I should place

about thirty-two species in this group. The second group, containing the remaining
twenty-one species, would include Ranunculus pinguis, Azorella reniformis, Veronica

odora, Coprosma ciliata, Ligusticum acutifolium, Olearia Lyallii, Myosotis capitata, &c,
all very closely allied to species at present living in New Zealand, and which conse-

31— S.
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quently may be reasonably looked upon as of much more recent origin than the

species composing the previous group.

We have seen that the flowering-plants and ferns found in the southern islands

number 194, and that fifty-three of them are endemic. Of the remaining 141 species,

no less than 133 are found in New Zealand, leaving only eight which do not exist

therein. The names and geographical distribution of these are given below :

—

1. Ranunculus biternatus, Smith . . Fuegia, Falkland Islands, South Georgia, Kerguelen, Crozets,

Marion Island, New Amsterdam.

2. Cardamine glacialis, D.C., var. sub- South Chili, Fuegia, Falkland Islands.

carnosa, Schulz

3. Colobanthus subulatus, Hook. f. . . Victoria, Fuegia, Falkland Islands, South Georgia.

4. Callitriche antarctica, Englm. . . Fuegia, Falkland Islands, Kerguelen, South Georgia, Marion
Island, Heard Island.

5. Azorella Selago, Hook, f . .

.

. . Fuegia, Kerguelen, Crozets, Marion Island, Heard Island.

6. Cotula plumosa. Hook, f . .

.

. . Kerguelen, Crozets.

7. Rostkovia magellanica, Hook. f. . . Fuegia, Falkland Islands, South Georgia.

8. Aspidium mohrioides, Bory. . . Chili, Fuegia, Falkland Islands. South Georgia, Marion
Island, Amsterdam Island.

It is probable that the last-mentioned species should be expunged, its reported

occurrence in the Auckland Islands resting on very doubtful evidence. On the

other hand, Acaena adscendens should possibly be added, the New Zealand plant

usually referred to it being in all likelihood distinct. With the single exception of

Cotula plumosa, all the above species are found in Fuegia and in some of the islands

of the Kerguelen - South Georgia group. Their existence in the southern islands of

New Zealand is evidently due to comparatively recent migration ; and if Schimper's

view is accepted, that their presence in Kerguelen is to be attributed to the agency of

pelagic birds, then I see no reason why the same mode of transport should not be

considered sufficient to carry them to the southern islands as well. After all, the

distance from Kerguelen to Macquarie Island is not so great as that from Fuegia to

Kerguelen. As to Cotula plumosa, I am prepared to accept Schimper's suggestion

that it properly belongs to the southern islands of New Zealand, and that in some
unexplained manner it has been conveyed from thence to Kerguelen and the Crozets.

I would suggest that an analogous case exists in Veronica elliptica, found both in

New Zealand and Fuegia, but which is evidently a stranger in the latter country, far

removed from all its immediate allies. I cannot doubt but that in some way it has

been conveyed from New Zealand across the vast waters of the Pacific. Similarly,

Sophora tetraptera, the pods of which are specially adapted for floating, has doubtless

been carried from New Zealand to Chili and Juan Fernandez.

What conclusions can be drawn from the 133 species found in New Zealand ?

In the first place, sixty-eight, or rather more than one-half, are absolutely confined

to the; two countries. The remaining sixty-five can be tabulated as under :

—

Species.

L. Found in Australia or Polynesia as well as New Zealand, but in no other countries .

.

24

2. Found in temperate South America (Fuegia in an extended sense) as well as in New Zealand.

Of the species placed under this heading, four are confined to the two countries, four also

extend to the Kerguelen - Tristan d'Acunha groups, while four more are found in Aus-

tralia in addition .

.

.

.

.

.

. . .

.

.

.

.

.

16

3. Species of very wide range, most of them almost cosmopolitan .

.

.

.

.

.

25

Total .

.

.

.

.

.

... .

.

.... . . 65
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In the foregoing pages a large number of facts dealing with the composition and
affinities of the flora of the islands to the south of New Zealand have been arranged

and tabulated. I think that the study of this material proves that there are three

main elements in the flora. These we may particularise as under :

—

First, an endemic element. This clearly consists of two parts, the first and
most important comprising plants like Slilbocarpa, Pleurophyllum, the lonopsis

section of Celmisia, &c, which are probably the remnant of an ancient flora

which ages ago occupied the islands, and possibly other lands in the vicinity ; the

second consisting of species closely allied to others at present living in New Zea-

land. Whether the presence of the latter is to be accounted for by an immigra-

tion of old date from New Zealand over an intervening ocean, or whether it is

due to an ancient land connection between the two countries, is not at all easy to

decide.

Second, an element which includes by far the greater portion of the flora, and
which is composed of species at present living in New Zealand. These have all the

appearance of recent immigrants, and, in my opinion, have arrived from New Zealand

since the islands were separated from one another and had assumed much of their

present size and configuration. This element shows affinities with Australia, and, in

the case of certain ferns, with Polynesia also. But, as has been previously pointed

out, the Australian relationship, so far as living species are concerned, is a conse-

quence of the connection of the flora of the islands with that of New Zealand, and
not an independent factor.

Third, a Fuegian element. This also consists of two parts, one much older

than the other, and resting on the presence of species of such genera as Colobanthus,

Abrotanella, Phyllachne, Rostkovia, &c, the introduction of which cannot be of much
later date than that of the Stilbocarpa-Pleurophyllum element of the flora. The
second portion, including plants living at the present time in both countries, such

as Ranunculus biternatus, Azorella Selago, &c, is of much more recent origin. I have
already stated my belief as to the manner in which these'j'species have found their

way into the southern islands.

The occurrence of several species (at least twenty-five) with an exceptionally

wide distribution, although highly interesting from the point of view of plant-

dispersal, is not of much use in explaining the origin of the flora, and I do not

propose to take their presence into consideration in this inquiry. Nor do I intend

to bring in any conclusions based upon the cryptogamic portion of the flora, apart

from the ferns and lycopods. Their spores are so easily spread by the agency of

the wind that no difficulty exists in accounting for their presence in any country,

however remote.

The conclusion to be derived from the above facts is that the flora of the islands

to the south of New Zealand is in its main characters and alliances nothing more
than a branch of the New Zealand flora, to some extent changed and modified by
long ages of isolation. Its history, so far as we can read it, shows clear evidence

of successive immigrations from New Zealand—some tolerably ancient, others of

recent date. These immigrations overshadow in numbers and importance those

of a comparatively small number of Fuegian or South American plants. The
ancestors of some of these may have been derived from the Antarctic Continent
at the time when it possessed a copious vegetation; the remainder have mostly
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reached the islands by the circuitous route of the South Georgia - Kerguelen group,

and have probably been conveyed by the agency of birds.

As to the manner in which the colonisation from New Zealand has been effected,

I think that the recognised agents of plant-dispersal across the ocean—the wind,

ocean-currents, and the birds—are ample, even on the assumption, which I consider

most probable, that the islands have not been united with New Zealand since the

early part of the Tertiary period. All naturalists agree that it is exceedingly im-

probable that the Azores, Bermuda, St. Helena, the Galapagos, and the Hawaiian
Islands have ever been connected with any of the continental land-masses. Yet all

these islands support a numerous fauna and flora, the ancestors of which must have
been carried across the ocean for distances far greater than that separating the

southern islands from New Zealand.

Having shown how closely the flora is associated with that of New Zealand,

and having described its points of resemblance and divergence, I ought perhaps to

close this inquiry. To proceed much further would involve a consideration of the

origin of the New Zealand flora itself, a matter far too extensive to touch in this

memoir. There is, however, one branch of the subject on which a few words may
be expected. I allude to the presence in the three land-masses of South America,

New Zealand, and Australia of a considerable number of identical genera, constitut-

ing what Sir J. D. Hooker has called " antarctic types." To explain this fact, Hooker
suggested that these were the remains of a flora that was once spread over a larger

and more continuous tract of land than now exists. This supposition was accepted

and extended by Hutton ; and more lately Forbes, Woodward, and others have
advocated a land connection including the Antarctic Continent as well as the three

land-masses mentioned above. Wallace (" Island Life," pp. 488-91) considers that

the plants in question probably reached Australia and New Zealand by way of the

Antarctic Continent, but does not think that an actual land connection is necessarily

implied thereby, the distances from Cape Horn to Graham Land and from the Ant-

arctic Continent to Macquarie Island being considerably less than those which must
have been traversed by plants and land-anirnals in other parts of the world. The
recent proofs that have been obtained of the former existence of a warmer climate

in the Antarctic Continent, and the presence of a varied vegetation thereon, con-

stitute a powerful argument in favour of a probable intercommunication between
the three southern floras. It appears in every way likely that the ancestors of our

species of Colobanthus, Donatia, Phyllachne, Fagus, and many others, may have
arrived by the source indicated above, probably in very early Tertiary times. It is

possible that the Antarctic Continent may have been connected with South America
(see the remarks on page 461 of this memoir), but I regard it as exceedingly im-

probable that the broad and immensely deep ocean separating Antarctica from the

southern islands of New Zealand has been completely bridged by a land connection

during Tertiary times, although the breadth of the ocean may have been less.

The assumption so often made of a previous land connection between the

southern islands and New Zealand is in a somewhat different position. With the

exception of Macquarie Island, which is said to be separated from the rest by a broad
oceanic depression, they stand on a comparatively shallow plateau, so that no great

amount of elevation would be required to unite them with New Zealand and with

one another. We have seen that the presence of certain South American (or ant-



Systematic Sola hi/.] SUBANTARCTIC ISLANDS OF NEW ZEALAND. 469

arctic) types in the New Zealand flora is best explained on the supposition that,

under more favourable climatic conditions than at present exist, they once occupied

the now barren Antarctic Continent, and have spread northwards to New Zealand

and Tasmania. And even if the great depth of the ocean to the northwards of

Antarctica should seem to preclude the possibility of a continuous land bridge, it

is legitimate to speculate on the probability of the Antarctic Continent having ex-

tended considerably to the northwards of its present limits, and of New Zealand

having stretched southwards over the plateau on which the southern islands now
stand. On this supposition we provide a practicable route for the passage of the

so-called " antarctic types " northwards, and we supply a sufficiently large land-

area for the gradual development of the endemic portion of the flora of the southern

islands.

But, granting the previous southwards extension of New Zealand, there are

good reasons for believing that it occurred far back in geological time. The large

percentage of endemic plants in the flora of the islands, and the very distinct character

of many of them, unmistakably point to a lengthened period of isolation. Again,

each of the separate islands possesses its peculiar species, a fact just as distinctly

indicating a prolonged isolation of the individual islands. In other words, the peculi-

arities of the endemism of the islands go far to prove that they have not only been
isolated from New Zealand for a long period, but that their separate existence has also

been of lengthened duration. I do not mean by this to imply that the islands may not

have been of larger size during comparatively recent times. On the contrary, the

abundant signs of denudation everywhere visible around their shores show that their

area has been greatly reduced by the stormy waves of the Southern Ocean. Sir James
Hector has calculated, for instance, that the Auckland Islands had a diameter of not

less than fifty miles in early Tertiary times.

Another argument against any recent land connection can be drawn from the

composition of the New Zealand element in the flora of the islands. Over 68 per

cent, of the total flora consists of species at present living in New Zealand. But
when these are examined in detail it is impossible not to feel surprised at the absence

of many well-known New Zealand plants, to all appearance quite as well adapted
for existence on the islands as any that now live there. If the New Zealand element

had travelled across a continuous land bridge, the absence of these plants is inex-

plicable ; but if, on the other hand, the immigration was trans-oceanic, then only

those species would cross that possessed adaptations favouring their dispersal in that

manner.

One important fact has not yet been referred to : it is the influence on the

character of the flora which must have been exercised by vicissitudes of climate.

Palaeontological facts prove that the Antarctic Continent once supported a numerous
phanerogamic flora, the existence of which, under its present climate, has become
an utter impossibility. There is little doubt that the Kerguelen - South Georgia

groups of islands have recently passed through a climatic period so severe as to

warrant the belief that they were covered by an ice-cap almost as complete as that

which now enshrouds the Antarctic Continent. In the case of South Georgia, the

whole of the phanerogamic flora perished ; while in Kerguelen only a few species

survived, now constituting the endemic portion of the present flora. Unfortunately,

previous visitors to the southern inlands do not seem to have specially attended to
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this very important point. I am informed, however, that the geologists attached
to the expedition concerning which this series of memoirs has been prepared found
unmistakable evidence of recent glaciation on an extensive scale, although not
sufficient to prove that the islands were covered by a continuous ice-cap. But a

more severe climate than that which now exists must have adversely affected the

phanerogamic flora. We can hardly expect that an arboreal vegetation could exist

under such circumstances, or that we should find such a large proportion of

pteridophytes as is now the case. It is a suggestive fact that the whole of the

shrubby vegetation of the islands, with the single exception of Olearia Lyallii,

which is so closely allied to the New Zealand 0. Colensoi as to be looked upon as

a recent derivate form, consists of species living at the present time in New Zea-

land, and that the same is the case with the pteridophytes. In all probability the

endemic species, or that portion of them to which I have applied the name of the
" Stilbocarpa-Pleurofhyllum group," were the only survivors of this period of glaci-

ation. The remainder of the present flora, mostly consisting of species either living

in New Zealand at the present time or closely allied to such, must be looked upon
as immigrants which made their appearance in the islands when the climatic con-

ditions became more favourable.

But any cold period which existed in the Auckland and Campbell Islands must
have been much more severely felt in Macquarie Island, lying more than 2 degrees

to the south of Campbell Island. Unfortunately, no geological exploration has ever

been made of this remote outlier of the southern islands ; but it is impossible to read

the descriptions of its physical features given by Dr. Scott and Mr. Hamilton without

suspecting that it has been heavily glaciated within a recent period, and possibly

covered with an almost continuous ice-sheet. I regard it as almost certain that

during this period of glaciation the phanerogamic flora perished, with the exception

of two or three grasses ; and that the present vegetation, obviously a collection of

waifs and strays, has since arrived through trans-oceanic migration—some, in accord-

ance with the direction of the prevailing westerly winds, from Kerguelen ; the re-

mainder from the much nearer Auckland and Campbell Islands. Under this view,

the chief peculiarities of its flora receive a probable explanation. We can understand

the presence of the Fuegian and Kerguelen Azorella Selago and Ranunculus biternatus,

which have failed to reach any other of the southern islands ; and we can recognise

that Macquarie Island may have been an important stepping-stone in other migra-

tions of an older date to the southern islands, or even to New Zealand.

In conclusion, I desire to express my great indebtedness to the following authors,

from whose writings I have drawn many of the facts upon which this memoir is

based. First of all, to Sir Joseph Hooker, whose splendid " Flora Antarctica " must
always remain the foundation of our knowledge of the vegetation of those land-areas

which most nearly approach the south polar regions, and whose speculations on the

origin and distribution of southern floras have illuminated the path of all subsequent

workers. Also to Dr. A. R. Wallace, whose " Geographical Distribution of Animals,"

and particularly his " Island Life," contain much original matter and many valuable

suggestions bearing on the origin and relationships of the New Zealand fauna and
flora. Captain Hutton's memoirs on the " Origin of the Fauna and Flora of New
Zealand " and on the " Geological History of New Zealand " have been of great use

to me. I am also much indebted to Dr. Cockayne's paper " On a Botanical Excursion
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to the Southern Islands." I must also state my obligations to Dr. Guppy's book on
" Plant-dispersal in the Pacific," which, though dealing with a different area, is

replete with valuable and novel facts. Finally, I desire to express my high apprecia-

tion of Dr. Schenck's memoir (one of the publications of the " Deutschen Tief See

Expedition ") dealing with the plant-geography of the subantarctic islands, and
which includes Schimper's researches on the subject, upon which I have so largely

drawn. More especially do I mention this, on account of my conviction that the

views expressed therein are the most philosophic, and the most in accordance with

the known facts, of any recent researches into the subject.



ARTICLE XX.-GRAMINA OF THE SUBANTARCTIC ISLANDS OF

NEW ZEALAND.

By Donald Petrie, M.A., Ph.D. (sometime a Fellow of the Lirmean Society, London).

Microlaena, R. Brown.

Distribution.—Australia and New Zealand.

Microlaena Thomsoni, Petrie.

Ehrharta Thomsoni, Petrie, Trans. N.Z. Inst., xii (1880), 356, pi. 10.

Auckland Islands ; F. R. Chapman ! (January, 1890).

No specimen of this grass was met with on the expedition. Endemic in the

New Zealand area, and ranging on the main islands from Mount Rochfort (south-

west Nelson) to the south of Stewart Island, where it descends to sea-level.

Dr. Stapf has pointed out that the New Zealand grasses hitherto referred to

the genus Ehrharta, Thunb., do not belong to that genus. Mr. T. F. Cheeseman,

F.L.S., F.Z.S., was, I believe, the first to indicate their true position, in the genus

Microlaena.

Microlaena avenacea (Raoul), Hook. f.

Microlaena avenacea, Hook, f., Handb. N.Z. Flora, 320. Diplax avenacea.

Raoul, " Choix de Plantes de la Nouvelle Zelande," 11, t. 3; Hook, i,

Fl. Nov. Zel., i, 289.

Auckland Islands ; J. S. Tennant

!

A single specimen, in fair condition, was collected. This is the first time the

species has been observed on the subantarctic islands. The leaves are inrolled, and
not broad and flat, as in the typical form.

It ranges from Mangonui (Auckland Peninsula) to the Auckland Islands. The
species is endemic in the New Zealand area.

Hierochloe, Gmel.

Distribution.—The temperate and frigid zones of both hemispheres.

Hierochloe redolens (Forster), R. Brown.

Hierochloe redolens, R. Brown, Prodr., 209 ; Hook, f., Fl. Antarct., i, 92.

H. antarctica, R. Br., Prodr., 209. Holcus redolens, Forster, Prodr., n. 563.

Torresia redolens, Roem. & Schult., Syst., ii, 516.

Auckland Islands ; J. S. Tennant ! (a single specimen was collected ; now re-

corded for the first time from this habitat). Campbell Island ; R. M. Laing (these

specimens were not in flower) ; J. Buchanan.
The species occurs also in Tasmania, Victoria, and Fuegia.
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Hierochloe Brunonis, Hook. f.

Hierochloe Brunonis. Hook. f. in FL Antarct., i, 93, t. 52.

Auckland Islands (Camp Cove) ; B. C. Aston ! J. S. Tennant ! H. C. Field !

Campbell Island ; W. R. Chambers ! (from this habitat only a single viviparous

specimen was secured).

Endemic in the Auckland and Campbell Islands.

Agrostis, Linn.

Distribution.—All parts of the world, penetrating into the arctic and antarctic

zones.

Agrostis magellanica, Lam.

Agrostis magellanica, Lam., 111., i, 160 ; Hook. f. in Phil. Trans, clxviii (1879),

21. A. antarctica, Hook, f., Fl. Antarct., ii, 374, t. 132. A. multicaulis,

Hook, f., Fl. Antarct., i, 95.

Auckland Islands ; L. Cockayne ! Campbell Island ; W. R. Chambers !

The species has been already recorded from the Antipodes and Macquarie

Islands, and from the head of the Clinton Valley (Lake Te Anau).

It occurs in Chili, Fuegia, the Falkland Islands, Kerguelen Island, Marion Island,

and Heard Island. Its remarkable distribution makes it one of the most interesting

grasses known. It varies greatly in length and robustness.

Agrostis subulata, Hook. f.

Agrostis subulata, Hook. f. in Fl. Antarct., i, 95, t. 53. A. gelida, F. Mueller in

Trans. Vict. Inst. (1855), 43 (not of Trinius). A. canina, var., Hook, f.,

Handb. N.Z. Flora, 328. A. Muelleri, Benth., Fl. Austral., vii, 576.

Auckland Islands ; T. Kirk ! F. R. Chapman ! (January, 1890). Campbell

Island ; Hook. f. (loc. cit.).

This grass was not met with on the expedition. In the writer's herbarium

there are several very small specimens, received in 1890 from T. Kirk and F. R.

Chapman. These evidently belong to the species described and figured under the

above name in Fl. Antarct., vol. i. I consider Bentham's A. Muelleri—a species

published in 1878—identical with Hooker's plant.

The Auckland Island specimens have a shorter ligule than tnat present in

specimens from the mountains of the main islands of New Zealand, but in no other

respect, except reduced size, do they differ from typical forms of the species. I

have seen no trace of a palea in the florets dissected by me.

This species occurs on the highest mountains of Victoria ; in New Zealand it

ranges from the Ruahine and Tararua Mountains to Campbell Island.

Deyeuxia, Clarion.

Distribution.—Temperate regions of both hemispheres ; especially abundant in

Andine South America. Many authors place the species herein noted in the genus

Calamagrostis, Rotb.
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Deyeuxia filiformis (Forster), Petrie.

Deyeuxia Forsteri, Kunth, Rev. Gram., i, 77. Avena filiformis, Forster, Prodr.,

n. 46. Agrostis avenacea, G-mel., Syst., i, 171. A. Forsteri, Roem. &
Schult., Syst., ii, 359. A. aemula, R. Br., Prodr., 172. A. Solandri, F.

Mueller, Veg. Chatham Islands, 60.

Var. Lyallii.

Var. Lyallii, Hackel in Cheeseman's Man. N.Z. Flora, 869. Agrostis Lyallii,

Hook. f., Fl. Nov. Zel., i, 297.

Carnley Harbour, Auckland Islands ; T. Kirk !

No specimen of this was collected on the expedition.

Var. micrathera.

Var. micrathera, Hackel in Cheeseman's Man. N.Z. Flora, 869.

Campbell Island ; W. R. Chambers ! Antipodes Island ; T. Kirk !

Var. Lyallii occurs on the southern coast of the South Island of New Zealand
;

var. micrathera is endemic in the Campbell and Antipodes Islands.

The species is plentiful and widespread on the main islands of New Zealand,

and is equally plentiful in Australia and Tasmania.

[Agrostis l&ptostachys, Hook, f., Fl. Antarct., i, 94, is most likely identical with

this.]

Deyeuxia setifolia, Hook. f.

Deyeuxia setifolia, Hook. f. in Fl. Nov. Zel., i, 299, t. 65b. Agrostis setifolia,

Hook, f., Handb. N.Z. Flora, 329.

Camp Cove, Auckland Islands ; J. S. Tennant ! H. C. Field ! B. C. Aston

!

Now first recorded from outside the main islands of New Zealand. The form

figured by Hooker does not represent the common and typical state of the species,

which is much shorter and stiffer, and has more robust spikelets.

Plentiful on the mountains of the North and South Islands of New Zealand,

and descending to quite low levels in Otago, Southland, and Stewart Island.

[Agrostis aucklandica, Hook, f., Fl. Antarct., i, 96, is probably identical with

this, and, if so, the specific name then applied will have priority.]

Deschampsia, Beauvais.

Distribution.—In most temperate and cold regions of the earth. Six species

inhabit Fuegia and the Falkland Islands, and one of these extends to Kerguelen

Island.

Deschampsia Chapmani, Petrie.

Deschampsia Chapmani, Petrie in Trans. N.Z. Inst., xxiii (1891), 401. D.

Hookeri, T. Kirk in Journ. of Bot., xxiv (1891), 237 (in part). Catabrosa

antarctica, Hook, f., Fl. Antarct., i, 102, t. 56. Triodia antarctica, Benth.

in Journ. Linn. Soc, xix (1881), 111.
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Auckland Islands ; T. Kirk ! F. R. Chapman ! Campbell Island ; Hook, f.,

T. Kirk ! Antipodes Island ; Hook, f., T. Kirk !

No specimen of this grass was collected on the expedition.

The species is also widely spread in elevated mountain-valleys of the South
Island of New Zealand. It is endemic in the New Zealand botanical region.

Deschampsia gracillima, T. Kirk.

Deschampsia gracillima, T. Kirk in Journ. of Bot., xxiv (1891), 237.

Auckland Islands ; J. S. Tennant ! Carnley Harbour ; T. Kirk

!

Mr. Tennant's specimens showed only the remains of last season's panicles, and
one very young panicle of the current season.

The species has now been found to extend to Campbell Island, where specimens

were collected by Mr. B. C. Aston in January, 1909.

Deschampsia penicillata, T. Kirk.

Deschampsia penicillata, T. Kirk in Trans. N.Z. Inst., xxvii (1895), 354.

Macquarie Island ; A. Hamilton !

Endemic in Macquarie Island, which was not visited by the expedition.

Trisetum, Pers.

Distribution.—North temperate zone, high mountains of the tropics, South
America, and Australasia.

Trisetum subspicatum, Beauv.

Trisetum subspicatum, Beauv., Agrost., 88 ; Hook, f., Fl. Antarct., i, 97.

Auckland Islands ; T. Kirk ! J. S. Tennant ! Campbell Island ; T. Kirk !

R. M. Laing ! H. C. Field !

Mr. Laing's specimens doubtless belong here ; they have rather broad, acute,

softly silky leaves, but are not in flower.

A well-known alpine grass, ranging into both the arctic and the antarctic regions.

Danthonia, D.C.

Distribution.—Widely dispersed in both hemispheres, but chiefly in the south

temperate zone
;

particularly plentiful in South Africa, Australia, and New Zealand.

Danthonia antarctica, Hook. f.

Danthonia antarctica, Hook, f., Fl. Nov. Zel., i, 302 (in part). D. bromoides,

Hook, f., Fl. Nov. Zel., i, 303, t. 68a. Bromus antarcticus, Hook, f., Fl.

Antarct., i, 97, t. 54. Danthonia antarctica, var. data, Hook, f., Fl. Nov.
Zel., i, 302.

Auckland Islands ; B. C. Aston ! J. S. Tennant ! L. Cockayne ! T. Kirk

!

H. C. Field ! Campbell Island ; Hook, f., Buchanan, T. Kirk.

This grass has been found in various widely scattered spots on the coast of the

North Island of New Zealand ; but it has not been reported from the South Island

or Stewart Island. Its remarkable discontinuous distribution has excited the sus-
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picion that the mainland plant may be distinct from the Auckland Island one. After

careful study I conclude that the grasses are not specifically distinct.

The subantarctic forms attain much greater luxuriance of growth, their flowering

glumes are more membranous and have a less-developed hairy covering, and the

lateral awns at the top of the flowering-glume are broader, shorter, and less rigid.

In the North Island stations it is everywhere a denizen of coast cliffs.

[In the writer's herbarium there is a somewhat aberrant specimen of Danthonia
australis, J. Buchanan, contributed by the author of the species, and stated to have
been collected on Campbell Island. I suspect that the specimen came from some
other habitat.]

Poa, Linn.

Distribution.—All temperate and cold climates ; in the tropics confined to high

mountains.

Poa foliosa. Hook. f.

Poa foliosa, Hook, f., Handb. N.Z. FL, 338 (excl. var. b). Festuca foliosa,

Hook, f., PL Antarct., i, 99, t. 55.

Auckland Islands ; L. Cockayne ! B. C. Aston ! J. S. Tennant ! H. C. Field !

T. Kirk ! Campbell Island ; R. M. Laing ! T. Kirk ! Antipodes Island ; T. Kirk.

Macquarie Island ; A. Hamilton ! The Snares ; T. Kirk ! F. R. Chapman ! Here-

kopere Island (off Stewart Island) ; T. Kirk !

This species has unisexual flowers, and is most likely dioecious. It is very
singular that this condition escaped the notice of Sir Joseph Hooker. The staminate

florets bear no trace of a pistil ; on the other hand, the pistillate florets generally

have abortive stamens, which produce no pollen.

The species is highly variable in size and luxuriance of growth ; in the form
of the panicle, which may be short dense and spike -like, or thin and lax, or have
the typical form figured in the " Flora Antarctica "

; in the size, outline, and cover-

ing of the spikelets ; and in the length and texture of the ligule. Probably well-

marked varieties occur, but the material available for examination is too scanty

and imperfect to allow of their being correctly characterized at present.

Poa Tennantiana, sp. nov.

Gramen validum, caespitosum, foliosum, 3-6 dcm. altum.

Culmi foliis paullo breviores, panicula tenus foliosi, glabri, striati, nodis a parte

inferiore approximatis.

Vaginae breves, latae, culmo appressae, subfulvae ; ligula oblonga, fere duplo
longior quam lata, subacuta, lacera, membranacea ; foliorum laminae 3-5 dcm.
longae, 8 mm. latae, planae, leviter striatae, glabrae v. a parte inferiore pilis tenuis-

simis retrorsum curvatis fimbriatae ; carina inconspicua.

Panicula diffusa, ramosa, multiflora, lanceolata, 14-20 cm. longa, 3-7 cm. lata.

Paniculae rami plerumque sex, in sex v. septem fasciculis alternis dispositi, glabri,

subteretes, tenues, longitudine inaequales ; longiores superne in ramulos breves

divisi, inferne nudi.

Spiculae paululum parvae, ovatae, 3 mm. longae, 1 mm. latae, confertae, sub-

virides, brevissime pedicellatae, 2 (rarius 3) flores gerentes. Grlumae vacuae anguste
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ovatae, acuminatae, subaequales, spicula tertia parte breviores ; inferior 1-nervata,

superior 3-nervata.

Glumae floriferae ovatae, acuminatae, dorso ubique molliter scabridae, basi

haud lanatae, plerumque 5-nervatae, nervo intermedio saepe obscuro.

Flosculi hermaphroditi ; stamina 3 parva.

Auckland Islands ; B. C. Aston ! J. S. Tennant ! The Snares ; T. Kirk !

Three specimens were collected at Carnley Harbour. Mr. Kirk's specimen is

solitary.

Hybrids between this and Poa foliosa, Hook, f., are probably not uncommon,
as intermediate forms collected (in 1909) by Mr. Aston show.

This is probably the plant referred to Poa anceps, Forst., by T. Kirk in Trans.

Austral. Soc. for Advancement of Science, vol. iii (1891), 231.

Mr. B. C. Aston has now (January, 1909) collected a number of specimens of

this species on the Snares, and also on Antipodes Island.

Poa Hamiltonii, T. Kirk.

Poa Hamiltonii, T. Kirk in Trans. N.Z. Inst., xxvii (1895), 353.

Macquarie Island ; A. Hamilton.

I am unacquainted with this species, which Mr. Kirk considers to be allied to

Poa foliosa, Hook. f. There is no specimen of it in the Kirk herbarium, now de-

posited in Victoria College, Wellington. Macquarie Island was not visited by the

expedition.

Poa litorosa, Cheeseman.

Poa litorosa, Cheeseman, Man. N.Z. Flora, 1156. Festuca scoparia, Hook. f.

(in part), Fl. Antarct., i, 98 ; Fl. Nov. Zel., i, 308.

Auckland Islands ; B. C. Aston ! J. S. Tennant ! L. Cockayne ! H. C. Field.

Campbell Island ; W. R. Chambers ! (an ergotised state).

Endemic in the Auckland and Campbell Islands, where it appears to be the

dominant upland tussock-grass.

The species is very closely allied to Poa novarae, Reichardt, of which I have
seen only two small specimens, from the St. Paul and New Amsterdam Islands, lent

me for examination by Mr. Cheeseman.

Poa Astoni, Petrie.

Poa Astoni, Petrie in Trans. N.Z. Inst., xxxviii (1906), 423 ; Cheeseman, Man.
N.Z. Flora, 1155. Festuca scoparia, Hook. f. (in part), Fl. Antarct., i, 98

;

Fl. Nov. Zel., i, 308 (in part).

Auckland Islands ; B. C. Aston ! J. S. Tennant ! T. Kirk ! L. Cockayne
(1,000 ft.) !

The species extends to the main islands of New Zealand, where it is plentiful

on the coasts of the South and Stewart Islands.

The Auckland Island form has long acuminate flowering-glumes that recall

those of the fescues.
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On the main islands the species occurs only on littoral rocks and cliffs. Its

occurrence at 1,000 ft. in the Auckland Islands is unexpected, but salt-bearing spray

is doubtless conveyed to all the higher parts of these stormy islands.

Poa ramosissima, Hook. f.

Poa ramosissima, Hook, f., Fl. Antarct., i, 101.

Auckland Islands ; B. C. Aston ! J. S. Tennant ! L. Cockayne ! H. C. Field !

Campbell Island ; W. R. Chambers ! R. M. Laing !

So far as is known, endemic in the Auckland and Campbell Islands.

Poa antipoda, sp. nov.

Gramen gracile, foliosum, subrepens, ramosum. Culmi graciles, infra decum-
bentes, 2-5 dcm. longi, striati, leves, panicula tenus foliis vestiti ; nodis subfuscis,

constrictis, striatis.

Folia paullo remota, longe vaginantia, plus minus 3 dcm. longa (folio summo
paniculam aequante), striata, glabra, tenuia, plana, linearia, gradatim apice tenus

attenuata ; ligula lata, oblongo-acuta, scariosa, plus minus lacera.

Panicula 2 dcm. longa, anguste oblonga ; rachis gracilis ; rami complures,

capillares, simplices aut compositi, stricti, scabridi, plerumque multos flores gerentes,

rachi alternatim in circa sex fasciculis insiti. Spiculae parvae, 3 mm. longae, anguste

ovatae, compressae, 3 (rarius 4) nosculos gerentes
;

pedicellis brevibus, scabridis.

Glumae vacuae inaequales, spiculo dimidio breviores, membranaceae, ovato-

lanceolatae, acutae, glabrae aut leviter scabriusculae ; carina scabrida
; gluma

inferior 1-nervata, superior 3-nervata.

Flosculi paullo remoti, sessiles.

Glumae florigerae anguste ovatae, acutae, membranaceae, glabrae aut leviter

scabriusculae ; 5-nervatae, basi et dorso parce lanatae ; carina scabrida.

Palea gluma florigera parum brevior.

Stamina et pistillum parva, palea dimidio breviora.

Auckland Islands ; F. R. Chapman ! H. C. Field ! Campbell Island ; W. R.

Chambers ! Antipodes Islands ; T. Kirk !

The present species is very closely allied to Poa trivialis, L. Endemic in the

subantarctic islands mentioned above.

Poa aucklandica, sp. nov.

Gramen caespitosum, tenue, breve, permultis fibrosis radicibus praeditum.

Culmi a basi ramosi, gracillimi, 12-16 cm. longi, foliis confertis vestiti.

Folia culmis subaequilonga, a parte inferiore angusta, superne setacea ; ligula

oblonga, plus minus lacera.

Panicula anguste oblonga, 5 cm. longa, 1^-2 cm. lata, flores paucos gerens
;

rachis gracillima, scabrida ; ramulis paniculae paucis, capillaribus, teretibus, leviter

scabridis, curvatis, apice incrassatis.

Spiculae obovatae, glabrae, compressae, pallidae, 7 mm. longae.

Glumae vacuae floriferis similes, fere aequales, spiculis tertia parte breviores,

lanceolatae, acutae, membranaceae, 3-nervatae.
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Glumae floriferae angustae, acutae (rarius acuminatae), glabrae, carinatae

(carina leviter scabrida), conspicue 5-nervatae ; rachilla perpaucis crispis pilis munita

aut paene glabra.

Palea glumis floriferis tertia parte brevior ; nervis scabrido-ciliatis.

Auckland Islands, on hills above Carnley Harbour ; B. C. Aston ! Campbell

Island ? R. M. Laing (not in flower)

!

Endemic as above. The specimens examined were transplanted to Wellington,

where they flowered. A knowledge of wild specimens may require some modifica-

tion of the above description.

Poa incrassata, Petrie.

Poa incrassata, Petrie in Trans. N.Z. Inst., xxxiv (1902), 394 ; Cheeseman,
Man. N.Z. Flora, 911.

Auckland Islands ; F. R. Chapman ! Campbell Island ; B. C. Aston !

Endemic as above, so far as is known.

Festuca, Linn.

Distribution. — The temperate regions of the Northern Hemisphere ; less

abundant in the south temperate zone, but reaching a high latitude in the case of

the undermentioned species.

Festuca contracta, T. Kirk.

Festuca contracta, T. Kirk in Trans. N.Z. Inst., xxvii (1895), 353 ; Cheeseman's
Man. N.Z. Flora, 919.

Macquarie Island ; A. Hamilton !

The expedition did not visit Macquarie Island, where this species is endemic.

[A number of specimens of grasses that had not begun to flower were also col-

lected, some of which may prove to be new. The date of the expedition was too

early for getting satisfactory material of any of these.]

APPENDIX.

In January, 1909, Mr. B. C. Aston made a hurried visit to the Auckland, Camp-
bell, and Antipodes Islands, and, owing to favourable weather and the more advanced
season, succeeded in making a fine collection of the grasses indigenous to the islands.

As the results of his exploration are of considerable importance, they are embodied
in this appendix.

Poa incrassata, Petrie. (Amended description.)

Poa incrassata, Petrie in Trans. N.Z. Inst., xxxiv (1902), 394 ; Cheeseman,
Man. N.Z. Flora, 911.

Culms slender, densely tufted, quite smooth and glabrous, leafy, 3-6 in. high,

slightly exceeding the leaves and sometimes twice as long.
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Leaves erect or slightly spreading, slender, smooth, flaccid, complicate, almost

setaceous ; sheaths rather lax, membranous, striate or grooved ; ligules short, mem-
branous, truncate, and irregularly erose.

Panicle l-l|in. long, lax, ovate ; branches solitary, partly enclosed in the top-

most sheath, slender, smooth, glabrous, bearing 2-4 spikelets towards their tips.

Spikelets ^-§- in. long, broadly oblong, 2-4 flowered, in age brown or purplish.

Empty glumes nearly equal, about half as long as the flowering-glume immedi-
ately above, oblong, subacute, 3-nerved, glabrous.

Flowering-glumes ovate-lanceolate, obtuse or subacute, prominently 5-nerved,

glabrous save for a scanty tuft of short slender hairs at the base of the glumes ; when
flowering, green with purplish border and scarious margin.

Palea slightly shorter than the flowering-glume, linear-oblong, with minutely

ciliate nerves.

Port Ross (a taller and more slender form) ; B. C. Aston ! Campbell Island
;

B. C. Aston !

The species, which I consider closely allied to P. pusilla, Berggren, is endemic as

above.

Poa imbecilla, Forster.

Poa imbecilla, Forster, Prodr., n. 499 (name only) ; Hook, f., Fl. Nov. Zel.,

i, 306 ; Cheeseman, Man. N.Z. Flora, 913. Eragrostis imbecilla, Benth.,

Fl. Austral., vii, 643. Poa breviglumis, Hook, f., Fl. Antarct. i, 101.

Enderby Island ; B. C. Aston ! Campbell Island ; B. C. Aston !

The species also occurs in the North and South Islands of New Zealand, and
on Stewart and Chatham Islands.

The specimens collected by Mr. Aston all appear to me to belong to this species.

I consider Poa breviglumis, Hook, f., nothing more than a form of Poa imbecilla,

Forster.

Atropis, Rupr.

Distribution.—Temperate regions of both hemispheres, but most abundant in

the Northern.

Many authors place the species here noticed in the genus Glyceria, Br.

Atropis stricta, Hackel.

Atropis stricta, Hackel, in Cheeseman's Man. N.Z. Flora, 914. Glyceria stricta,

Hook, f., Fl. Nov. Zel., i, 304 ; Fl. Tasm., ii, 123, t. 162b.

Enderby Island, Auckland Group ; B. C. Aston !

The species occurs in littoral stations throughout the main islands of New Zea-

land, as well as in Tasmania and Australia.

Atropis antipoda, sp. nov.

Gramen caespitosum, foliosum, pallide viride, 12-20 cm. altum.

Culmi stricti, foliosi, glaberrimi, 2-nodosi, nodo superiore infra culmi medium
disposito.

Folia culmum panicula tenus vaginantia et partem inferiorem amplectentia,

stricta, striata, glaberrima ; vaginae laxae, latiusculae, pallidae ; laminae apud
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vaginae apicem attenuatae, complicatae, subteretes, setaceae, longitudine vaginam
raro superantes ; ligula oblonga, subconica, membranacea, irregulariter truncata

v. subacuta.

Panicula tenuis, contracta, 5-8 cm. longa, summo folio paullo brevior. Pani-

culae rami inaequales, bini v. trini in fasciculis distantibus dispositi, stricti, simplices

v. parce divisi.

Spiculae 8 mm. longae, angustae, glabrae, pallide virides, 5-7 subdistantes

flores gerentes.

Glumae vacuae inaequales, superior florem aequans, anguste lanceolatae,

acuminatae ; inferiore 1-, superiore 3-nervata, nervis obscuris.

Glumae floriferae anguste lanceolatae, subacutae, demum delicatule mucronatae,

5-nervatae, nervo medio solo ad apicem continuato, leves, glabrae nisi quod nonnulli

subtilissimi pili imam partem vestiunt.

P?Jea glumam floriferam aequans, membranacea, a lateribus valde incurvata,

2-nervata, nervis delicatule ciliatis et excurrentibus.

Antipodes Island ; B. C. Aston !

The species is, so far as is known, endemic as above.

Festuca ovina, Linr.

Festuca ovina, Linn., Sp. Plant., 73. F. duriuscula, Hook, f., Fl. Nov. Zel.,

i, 309.

Campbell Island ; B. C. Aston !

The species occurs in montane stations in the South Island of New Zealand,

and is common in the temperate regions of the Northern Hemisphere. It is most
likely native to the island, though it may quite possibly be introduced.

Festuca rubra, Linn.

Festuca rubra, Linn., Sp. Plant., 74. F. duriuscula, Hook, f., Fl. Nov. Zel.,

i, 309.

Antipodes Island ; B. C. Aston !

The species has a wide range in altitude in the main islands of New Zealand.

It is widely spread in Europe and northern Asia. It may be truly native here, but
I consider it more likely to be introduced.

I have omitted Deschampsia caespitosa, Beauv., there being no evidence that

it reaches these islands. Mr. Aston writes me, " I did not see anything like

Deschampsia caespitosa anywhere on the islands."

I cannot guess what Agrostis aucklandica, Hook. f. (Fl. Antarct., i, 96), may be.

32— S.



ARTICLE XXI.—THE CHIEF PLANT FORMATIONS AND

ASSOCIATIONS OF CAMPBELL ISLAND.

By Robert M. Laing, M.A., B.Sc.

State of the Season.

About a week in the latter part of November, 1907, was spent on Campbell Island,

during which time Mr. Crosby Smith and myself examined the plant covering on
the greater portion of its surface. It was too early to find most of the plants in full

flower. However, we were fortunate enough to find an occasional early flower on
plants of a good many species, though the season was two or three weeks behind

that of the Aucklands. I particularly noticed that in several cases the flowers were
further advanced on the tops of the hills than near the sea—for example, specimens

more luxuriant in growth and fuller in flower of Ranunculus pinguis and Cardamine
glacialis var. subcarnosa were found near the summit of Mount Fizeau than at sea-

level. It is true that the plants of the mountain-top were sheltered in rocky crevices

and holes, where they may have been actually warmer during the day than those

near the base, yet, as is well known, plants grown at a height often flower earlier

than the same species at a lower altitude.*

Portion of the Island examined.

A short account of the routes taken by myself, in company with Mr. Crosby
Smith and others, whilst on Campbell Island will probably be of assistance in point-

ing out to subsequent observers what are the portions of the island still unexplored
botanically. Our first trip was from the camp on the north side of Perseverance

Harbour, round the south end of the harbour, past the western side of Mount Filhol,

thence round the eastern side of Monument Bay, nearly to its outlet. A similar

route was followed in returning, except that the shoulder lying between Mount
Filhol and Mount Honey was crossed. On the following day an attempt was made
to reach North-west Bay, but the party was driven back to camp by very severe

weather, after getting about half-way from the camp to the nearest point of the

bay. Another excursion was over the saddle on the western side of Mount Lyall,

thence along the edge of the western cliffs, and by way of the saddle between Mount
Azimuth and Mount Fizeau, across the north-eastern slopes of Mount Faye, to a point

about half a mile from the north-eastern corner of the island. A day was spent in

examining carefully the flora of Mount Beeman and of the immediate neighbourhood
of the camp. The southern side of Perseverance Harbour, particularly the coast-

line for a distance of from two to three miles east of Venus Cove, was also carefully

searched at another time. A few plants were brought in from other parts of the

* Vide " Les vegetaux et les milieux cosmiques," J. Costantin, p. 58,
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island by members of the geological and magnetic survey parties. Mr. Smith visited

independently Mount Lyall Pyramid. The portions of the island still unvisited by
botanists are therefore the south-west peninsula, including Mount Menhir, Mount
Paris, and Mount Yvon Villarceau ; Point Courrejolles, in the north-east; and por-

tions of the southern and eastern coast-line. Judging from the general uniformity

of the vegetation of the island, it seems unlikely, however, that new species or new
plant-associations w'll be found in these localities.

Absence of Trees on the Island.

The most striking characteristic of the vegetation of Campbell Island is the

absence from it of all trees. The average height of the Draccphyllum scrub is perhaps

3-4 m. ; and this is the tallest vegetation on the island. The explanation of the

absence of forest from the island is not very far to seek. It is clearly not due to the

winter cold, for this at sea-level is not greater than that of Christchurch or Ashburton.

Forests in many parts of the world are subjected to much greater extremes of tem-
perature than those of Campbell Island. One need only refer to the forests of Siberia

and Canada, in which the thermometer often falls below zero Fahrenheit ; or, to come
to the Southern Hemisphere, to the forests of Patagonia, which grow in the same
latitude as Campbell Island, in a climate which, as far as temperature is concerned,

is certainly not less severe than that of the locality under consideration. Indeed,

the Gaya Lyallii forests that are found at an altitude of from 2,500 ft. to 3,000 ft.

along the Southern Alps must often be subjected to heavier snowfalls and lower tem-

peratures than are experienced at the lower levels of Campbell Island. Further, if

we take the mean annual temperature of the island at 40° F., we find that it cannot

account for the absence of forest, for forests are found in the Northern Hemisphere in

regions where the mean annual temperature is considerably below this. In certain

forest-clad districts of Siberia the mean annual temperature is below 32° F. The
absence of trees, therefore, in this case cannot be due to lack of warmth, but is

obviously to be attributed to some other cause.

This clearly cannot be absence of moisture, for the rainfall approximates to

50 in. per year. It can scarcely be doubted that the real explanation is to be found
in the violent salt-laden westerly winds that sweep over the island. On Auckland
Island Dr. Cockayne found definite proof that in many places trees could grow only

in lines in the direction of the prevailing wind. One found a little shelter that enabled

it to grow, and the next one grew in the lee of the first, and so on, until a row was
formed. Now, although we have no definite evidence on the subject, there is every

reason to believe that westerly gales on Campbell Island are, on the whole, rather

more severe than on the Aucklands. If this is so, we have an obvious reason for the

lack of trees on the former island. Wind causes the death of the plant by producing
excessive transpiration ; and the ordinary mesophyte forest is unable to withstand

the drying effect of a continual gale. Hence, we should expect such shrubs and
leaves as do occur on Campbell Island to be xerophytes, or at least small-leaved

;

and this is, of course, the case : the Dracofhyllums are distinctly xerophytic, and the

Myrsines and Coprosmas are all small-leaved. The large-leaved herbaceous plants

seem to require a different explanation ; but in many cases they grow in somewhat
sheltered positions, and their large roots and rhizomes must be capable of supplying

immense quantities of moisture to their correspondingly large leaves. The presence
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of a high percentage of salt in the air probably also has a prejudicial effect on the

vegetation.*

Were there a large number of deciduous trees in the Southern Hemisphere, it is,

of course, possible there might be found some species amongst these which would be
able to grow in a place like Campbell Island in spite of the westerly gales ; and in

that case the absence of trees in this area might be attributed to the fact that it does

not lie in a zone of deciduous trees ; but experience elsewhere is against this suppo-

sition. It has been shown that even in the Northern Hemisphere, where deciduous

trees are the rule and not the exception, strong winds will prevent tree-growth.

Two cases differing in character may be cited in illustration of this. Thus, accord-

ing to Mr. F. J. Lewis, who writes of the Shetlands,f " Trees are now entirely absent

from the land, although many attempts have been made to form plantations in

sheltered spots. Planted in gardens, ash, rowan, and birch grow as high as the

surrounding wall, and are then stunted by the winds, so that the trees appear
to be shorn off at the level of the protecting wall. ... As the mean annual
temperature of the Shetlands is perhaps higher than many parts of Britain which
are tree-clad, the absence of trees in these islands must be due not to temperature,

but to the force of salt-laden winds."

Again, the absence of trees from the American prairies, in situations which in

most respects are eminently suitable to their growth, has long been a puzzle to

American botanists. The original theory to account for their absence was that the

prairies were liable to be fire-swept, and that their forests had disappeared in con-

flagrations. This explanation, however, is not accepted at present, and Professor

Coulter says, J " A possible explanation is as follows : The extensive plains of the

west develop the strong and dry winds which prevail over the prairie region. And
this brings about extremes of heat and drought, in spite of the character of the soil.

In such conditions a tree in a germinating condition could not establish itself." Here
again a wind, but in this case a dry one, is the cause of treelessness.

Taking all facts into consideration, it may, I think, be said with a fair amount
of certainty that the absence of trees on Campbell Island is due to the westerly gales

which sweep over it almost unceasingly. Possibly a thorough investigation of the

peat would give information as to the past climatic history of the island, as similar

excavations have done in Europe ; but we had no time for any such systematic

digging and excavation as this would require, and so it is impossible at present to

say whether trees have at one time occurred on Campbell Island, as in Kerguelen

Island and elsewhere, in districts where they are now absent.§

* Vide page 487. f Science Progress, October, 1907, p. 307. ± " Plant Kelations," p. 236.

§ Mr. J. Crosby Smith asks me to insert the following observations made by him : He made several

examinations of the soil, and found it to consist, almost in every case on the lower levels, of layers of

brown peaty vegetation. A striking peculiarity was the formation of these layers. One layer would

be 1| in. to 2 in. thick, and then a very thin film of loamy soil, sufficient to keep the peaty layers from

adhering, so that each layer could be almost as easily separated as the leaves of a book ; the next layer

below would be only \ in. thick, and the one below that 1 in. ; then again a thicker one, and so on for

the whole depth of the spade-cut. The inference which he drew from this was that each layer repre-

sented a period of continuous good growing-conditions, followed by a period of bad weather, when
a stoppage of growth and a dying-down of vegetable life would occur, and before any further growth

ensued a deposit of sandy loam was deposited by wind and rain from the mountain-tops, and thus layer

after layer was found in alternating periods,
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On certain Species previously erroneously recorded from the Island.

It is clear that several species have in error been asserted to grow on the island.

These are mostly plants which occur on the Auckland Islands, and doubtless the

confusion of habitats has arisen from the fact that observers' visits to the islands

have been short and hurried. All naturalists know how easily mistakes are made
under such circumstances.

The following passage from the pen of Mr. T. Kirk* contains the names of several

species which are almost certainly not to be found on the island :
" The vegetation

is less varied than that of the Auckland Islands, and is much less luxuriant. The
rata (Metrosideros lucida), the characteristic tree of those islands, is extremely rare

on Campbell Island, and of very low stature. In fact, the ligneous vegetation is

limited to four species of Coprosma—C. foetidissima, C. cuneata, C. parviflora, C.

ciliata—and Myrsine divaricata, which form the bulk of the scrub, with occasional

specimens of Dracophyllum longifolium and D. Urvilleanum, Cassinia Vauvilliersii,

and Veronica elliptica, the two last, together with the true Dracophyllum scoparium,

being found only in open places."

I have found this passage puzzling. Of the above species, three at least have
apparently been recorded from Campbell Island by Mr. Kirk alone—viz., Metrosideros

lucida, Coprosma foetidissima, and Cassinia Vauvilliersii. Moreover, I could find

only two species of Dracophyllum, which have been identified by Mr. Cheeseman as

D. longifolium and D. scoparium. These, not the Goprosmas referred to, constitute

the bulk of the scrub. Dr. Cockaynef considers that there are possibly three species

of Dracophyllum on the island, and has shown me specimens in confirmation of his

view. Although I searched the Dracophyllum scrub of the island with this theory

in mind, I was able to make out only two species, as above, but observed that in

certain forms or states of D. longifolium it approached in foliage at least to D. Urville-

anum, and, as the two types of foliage appear on the one tree, I consider that Dr.

Cockayne's D. Urvilleanum, A. Rich (?), is probably only a state of D. longifolium.

CheesemanJ recognises the existence of Metrosideros lucida on Campbell Island,

but not of Cassinia Vauvilliersii or Coprosma foetidissima. None of the three species

just mentioned is recorded from Campbell Island by Hooker in the " Flora Ant-

arctica " or by Decaisne in the Botany of the " Voyage au Pole sud," nor do any of

them appear in the list of species from Campbell Island drawn up by Kirk§ himself

from specimens collected by the French Transit of Venus Expedition. Buchanan
makes no mention of them in his article on Campbell Island and its flora.) | It would
seem, therefore, as if they had by some error crept into Kirk's notes. The three

species are all marked with queries in Dr. Cockayne's list.lj He himself failed to

find them, and, according to Mr. Gordon, who was then head shepherd, and who
seems to have known these species on the mainland, they did not occur on the island.

Mr. Nicholson, the head shepherd during the visit of the " Hinemoa " in 1907, had

* Eep. Austr. Ass., vol. iii, p. 223.

| " Botanical Excursion," Trans. N.Z. Inst., vol. xxxvi, p. 322.

% Manual N.Z. Flora, p. 163.

§ Trans. N.Z. Inst., vol. xiv, p. 387.

||
Trans. N.Z. Inst., vol. xvi, p. 398.

If Loc. cit„ p. 320.
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some specimens of rata (Metrosideros lucida), perhaps 2 ft. high., growing inside a

ring fence of dead Dracophyllum branches. He informed us that the specimens came
from the mainland, and grew nowhere on the island. The specimens were not in

vigorous growth, and probably would not have survived without the protection they

were receiving. It seems, therefore, scarcely likely that the plant could exist on the

island. It is, of course, possible that Mr. Kirk may have visited some portion of

the island unseen by any other observer ; but this is extremely unlikely, though he

gives no details of his exact routes. However, we learn from Mr. Justice Chapman's
account of the same trip* that the places visited were North-west Harbour, Mount
Honey, and a portion of Perseverance Harbour nearer the heads. The heads of

Perseverance Harbour have not been visited since by any botanical observer, but
there is nothing in Mr. Kirk's description to lead one to suppose that the plants

under discussion were believed to be confined to this locality. Mr. Justice Chapman
(loc. cit.) incidentally mentions Cassinia as occurring on the island, but does not give

any definite habitat. On the whole, therefore, the evidence is against the occurrence

of Metrosideros lucida, Coprosma foetidissima, and Cassinia Vauvilliersii on Camp-
bell Island. Kirk also records "j* Celmisia verbascoides, Hook. f. (probably Celmisia

verbascifolia, Hook, f.), as occurring on Campbell Island. This, as is recognised by
Mr. Justice Chapman (loc. cit.), is almost certainly Pleurophyllum Hookeri (Pleuro-

phyllum Gilliesianum, T. Kirk), which has some external resemblance to C. verbasci-

folia.

Uniformity op Plant Covering.

Dr. Cockayne J has already fully described the plant formations of the island

under the following heads : (1) Stony shore, (2) scrub, (3) lower tussock meadow
[see fig. 1], (4) subalpine rocks, (5) subalpine tussock meadow, (6) Rostkovia forma-

tion ; and it will be well for me in my remarks to follow his classification as far as

possible, particularly as it, though ostensibly descriptive of a small portion of the

island only, practically applies to the great portion of it. Indeed, the vegetation is

much more uniform on Campbell Island than has perhaps been anticipated.

Although there are a number of distinctly littoral forms, yet it is probable that

the amount of salt in the soil is everywhere greater than would be found in most
other lands at corresponding distances from the sea-shore, as the westerly winds
must blow fine spray and salt evaporated from spray right across the island. Evi-

dence of this is given by the fact that, whilst we were there, in most of the water-

courses on the island, even near the tops of the mountains, the water was saltish

to the taste.

Again, above the scrub -line, which is roughly about 500 ft., any given plant

may be found in almost any situation—bog, meadow, rock, or watercourse. Every-
where—at least, during our visit—the soil was saturated with moisture, and down
the rock-faces water streamed.§ There are, of course, a few exceptions to the general

rule—thus, Drosera was found only in the bog at the back of the homestead. But

* Trans. N.Z. Inst., vol. xxiii, p. 511.

f Trans. N.Z. Inst., vol. xiv, p. 388.

% " Botanical Excursion to the Southern Islands," Trans. N.Z. Inst., vol. xxxvi, p. 225.

§ But see Cockavne, loc. cit., p. 275.
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little of the ground on the island is firm; even on steep hillsides it is peaty and
soft. Probably the firmest ground is to be met with in some of the warmer valleys

on the north-eastern side of the island. Here the vegetation was found to be some-
what more luxuriant and further advanced than on the southern and western side

of the island ; however, it was unaltered as to its component species. The scrub

was more difficult of penetration than in other parts, and, being by myself, I was,

unfortunately, unable to reach the beach there.

The Littoral Vegetation.

This was carefully examined on both sides of the upper part of Perseverance

Harbour. Here, unfortunately, however, the greatest changes have ensued from the

introduction of sheep and through the removal of the scrub, much of which in

the neighbourhood of the harbour has been cut down and burnt. One result of this

has been to cause some of the peaty soil on the southern side of the bay to slip towards
the sea. In this way certain littoral plants are being brought within the range of

action of the waves, and are thus being destroyed. This is particularly the case

with Veronica elliptica. I did not find this plant at all common on Campbell Island.

Some fine specimens were growing near the homestead, and there had been a belt of

it on the southern side of Perseverance Harbour ; but, owing to the slipping of the

peat, nearly all of these specimens had been brought down to high-water mark and
destroyed. It seems to be a disappearing species on Campbell Island. The coastal

vegetation was examined also at Monument Harbour. I noticed carefully the species

of Cotula to be found on the coastal rocks in both places, but did not observe C. lanata,

which Dr. Cockayne observed in North-east Bay. The two species found were
C. plumosa, which was growing plentifully in a little creek a few yards from high-

water mark on the western side of the home paddock, and C. propinqua, which was
everywhere common on the rocks a few feet above high-water mark. Colobanthus

muscoides, Tillaea moschata, Montia fontana (on damp ground and in rain-pools),

and Scirpus aucklandicus appeared in similar situations. A little higher up the rock-

faces Sonchus asper, Stellaria decipiens, and Juncus sp. were also found in places near
the sea-shore. Ranunculus pinguis, too, is sometimes a coastal plant, but is also

found in rock-crevices at the mountain-tops. In the latter situation, as already

stated, it was flowering earlier and more luxuriantly than when growing near the

water's edge. Cardamine glacialis var. subcarnosa, with white flowers, and white
flowers only, was occasionally found on the shingly beach. It also grew more luxu-

riantly in sheltered holes in the screes near the mountain-tops, and here its flower was
often pink. Poa foliosa, Poa ramosissima, and Hierochloe redolens were also found
on the coastal rocks. P. ramosissima was, however, not nearly so fully grown as I

saw it later on Enderby Island. Urtica australis occurred within a few feet of the

beach at our camp, and again at Otara Point, but, as it was also obtained from the

cliffs on one of the western hills (? Mount Paris) by the geological-survey party, it

is probably not to be included in the littoral species.

The Coprosma Scrub.

Distinct from the Dracophyllum scrub is the Coprosma scrub. This was seen

most fully developed on the north-eastern slopes of Mount Faye. It apparently



Plant Formations.] SUBANTARCTIC ISLANDS OF NEW ZEALAND. 489

requires more shelter than the Dracophyllum. Here the constituents of the scrub

were the same as before, only the proportions were different. The Dracophyllum
trees were isolated or in groups, whilst the Coprosmas and Myrsines formed an almost

impenetrable thicket.

The Pleurophyllum Hookeri Formation.

The most distinct formation, hitherto undescribed, that we saw may be termed
the " Pleurophyllum Hookeri formation." In the neighbourhood of Perseverance

Harbour, and in the district to the south and west of it, I met with Pleurophyllum

Hookeri only in one or two places, chiefly on rocky ledges near the tops of the hills
;

but on the uplands on the northern side of Mount Lyall, on the slopes of Mount
Faye, Mount Azimuth, and Mount Fizeau, it is almost as plentiful as Bulbinella

in the neighbourhood of Perseverance Harbour ; indeed, it largely replaces the

lily, for there is comparatively little Bulbinella on this part of the island, and very

often large areas are dotted with specimens of P. Hookeri, placed perhaps 2-4 m.
apart, with little or no growth between them. Here and there are patches of Rost-

kovia, and occasionally specimens of Astelia linearis and A. linearis var. subulata,

Coprosma repens, Celmisia vernicosa, and a few mosses and liverworts ; but seen

from a short distance the only things conspicuous are the aloe-like clumps of P.

Hookeri, intermingled in many places with the soggy stumps of the large tussock

Danthonia bromoides.

The Subalpine Tussock Meadows.

This leads us to a short consideration of what Dr. Cockayne has termed the
" subalpine tussock meadow." Danthonia bromoides has at one time apparently

disputed the ground on the northern uplands of the island with Pleurophyllum

Hookeri, and in the neighbourhood of Perseverance Harbour with Bulbinella Rossii

;

but this condition of things is fast changing, and the handsome tussock is rapidly

disappearing from the island, and will probably soon be extinct except in rocky and
inaccessible places. The sheep with which the island is now fully stocked are very

fond of it, and eat it down to the stump. Water then accumulates in the stems and
between them. These, no longer protected by the hairy ligule, soon rot, and the plant

dies, and does not seem to be replaced. Much of the upland on the northern side

of Mount Lyall has previously been covered with this magnificent tussock. Now in

place of the tussock meadows there are hundreds of acres of barren ground, with the

saturated half-peaty stumps of Danthonia bromoides dotted over the countryside at

distances of 50-70 cm. apart. In between these stumps there is little growing, except

occasional plants of Phyllachne clavigera (see fig. 2), Coprosma repens, Luzula crinita,

Epilobium confertifolium, and a few mosses, with scattered specimens of Bulbinella

Rossii. In the less-elevated portions, however, the Bulbinella soon outdistances all

competitors, and covers the ground thickly, almost to the exclusion of everything

else. In a few places, where the soil is hard and dry, the Danthonia bromoides is being

replaced to a small extent by a turf of the smaller native grasses, which doubtless

afford a good pasture for sheep. This is particularly the case near the summit of

the western cliffs, where they pass behind the western end of North-east Harbour.
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To a smaller extent, in localities near the homestead, English grasses {e.g., cocksfoot,

rye, sweet vernal grass, Yorkshire fog) are growing, but not in such abundance as

to give any hope that they will at any time form a considerable portion of the

pasture of the island.

It is possible, of course, that with extensive sowings certain specially suited

foreign grasses might be prevailed upon to flourish even on this inclement island.
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Fig. 2. — Cushion of Phyllachne clavigera (Campbell Island).

The Effect of Sheep on the Vegetation of the Lower Tussock Meadows.

The smaller and more common tussock of the island, Poa litorosa (see fig. 3),

is also eaten out by the sheep, but tends to some extent to replace itself. There

are, of course, large areas, particularly near the coast-line and on the southern end
of the island, where it still flourishes in considerable abundance ; but in enclosed

paddocks where the sheep are collected it almost disappears. In the large home-
stead paddocks there is little to be seen in most parts but a few tussock-stumps

and vast quantities of Bulbinella. At a short distance they might be taken for

cultivated fields closely planted with leeks. The ground between the lilies is bare,

and these plants themselves are often not more than from 15 cm. to 25 cm. apart.

They frequently here grow on cushions 30 cm. or more high, consisting of their own
dead roots, or even of tussock-stumps. In other parts of the paddock on the bare

brown peaty soil there are a few specimens of Yorkshire fog, Marchantia, Carex
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ternaria, Acaena, Rumex acetosella (sorrel), Geranium microfhyllum, Stellaria media
(chickweed), and Epilobium conjeriifolium. The last two mentioned are amongst the

first plants to appear between the bunches of Bulbinella. Not only does the Bulbi-

nella, under these circumstances, replace the tussock, but where the Dracofhyllum has

been cleared the ground is at first occupied by it, though afterwards, as the ground
dries and if it is not heavily stocked, the Bulbinella is to a large extent replaced in

turn by the common tussock. It is clear, therefore, that if the lower tussock

Fig. 3.

—

Sheep in Paddock (Campbell Island) with Poa liturosa and Bulbinella.

meadows were kept free from sheep for a year or two, and were drained where
possible, the tussock would probably recover itself. Failing some such treatment,
the greater portion of the island is likely to become barren within the next decade.
In a few places, where the ground has become hardened and is not saturated with
water, several of the smaller native grasses are beginning to form a turf.

The Effect of the Sheep on the Larger Herbaceous Plants.

It is perhaps worthy of note that most of the larger herbaceous plants which are

the glory of the island are being especially attacked by the sheep, which are reported
to eat greedily of Ligusticum latifolium, and grow fat upon it. Hence this plant is

becoming more and more confined to the faces of rocky cliffs and other inaccessible

places. Apparently they are as fond of it as of its New Zealand congener Angelica
Gingidium. L. antipodum is also attacked, but not so readily at L. latifolium. It
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is, in any case, a much less abundant plant, and mostly confined to the tops of rocky
hills. Pleurophyllum criniferum is eaten down whenever found, and killed, and it is

rare to find a perfect plant wherever stock has been. Pleurophyllum speciosum is

also destroyed by them, but escapes to a greater extent than P. criniferum, as it is

often found on the inaccessible faces of moist banks and cliffs. Pleurophyllum

Hookeri, though eaten occasionally, is to a large extent unharmed by the sheep.

The tomentum of this plant is reported to cause stoppage of the bowels, and thus

to kill the animal. Bulbinella apparently escapes altogether, and hence one of the

reasons why it nourishes so exceedingly.

There are now some eight thousand sheep on Campbell Island, and at least two-

thirds of its surface is open to them, so that the transformation and destruction of

the native vegetation noted by Dr. Cockayne* is going on at an increased rate of

speed, and soon the only portions of the island left in a virgin condition will be the

parts occupied by remnants of the scrub which sheep cannot penetrate, the tops

of rocky hills, and the faces of cliffs.

Introduced Plants.

A few words should be said about the introduced plants on the island. These
at present show but little sign of spreading, and are still very few in number.

The following were noted on the beach near the homestead, at the edge of a little

watercourse :

—

(1.) Holcus lanatus, Linn., Sp. Plant., 1048.

(2.) Dactylis glomerata, Linn., Sp. Plant., 71.

(3.) Lolium perenne, Linn., Sp. Plant., 83.

(4.) Anthoxanthum odoratum, Linn., Sp. Plant., 28.

(5.) Phormium tenax, Forst., Char. Gen., 48.

(6.) Rumex acetosella, Linn., Sp. Plant., 338.

(7.) Trifolium repens, Linn., Sp. Plant., 767.

(8.) Cerastium sp.

(9.) Stellaria media, Cyr., Char. Comm., 36.

(10.) Hypochaeris radicata, Linn., Sp. Plant., 810.

(11.) Calluna vulgaris, Salisb.

The New Zealand flax and the ling (or heather) are garden-escapes, and are

growing close to the ruins of a hut said to have been once inhabited by a Scotch-

woman who is erroneously stated in local legend to have been a descendant of the

Young Pretender, Prince Charles. Both species have been there for many years,

but neither is spreading fast. The flax, indeed, seems to be just holding its own,

though the heather is apparently spreading slowly. It is perhaps as well to

point out that the New Zealand 'flax is not indigenous to Campbell Island. The
New Zealand connection with Campbell Island may have been before the intro-

duction of Phormium on the mainland, which, as its presence on Norfolk Island

shows, may have come to us from the north. Such speculations, however, lie out-

side of the scope of this article.

* " Botanical Excursion," Trans. N.Z. Inst., vol. xxxvi, p. 305.



ARTICLE XXII.—THE MARINE ALGAE OF THE SUBANTARCTIC

ISLANDS OF NEW ZEALAND.

By R. M. Laing, M.A., B.Sc.

PLATES XXI, XXII, XXIII, and XXIV.

Unfortunately, little time could be given to the collection of marine algae during

the trip of the " Hinemoa," and the collections made were therefore necessarily

very fragmentary. Most of the specimens collected by myself were sent Home to

the British Museum, and were there kindly identified by Mr. A. Gepp, of the Crypto-

gamic Department. The specimens, however, gathered by Mr. J. Crosby Smith
were retained in New Zealand, and have been examined by myself. Both Mr. Gepp
and I have, unfortunately, up to the present been unable to determine some of

the plants collected. Several present unusual difficulties, and it has not yet been
possible to give them the minute examination they require ; others are too badly

preserved, or infertile, and so cannot be identified. It is hoped, however, that on
further examination it will be found possible to identify some of the material ex-

cluded from this list. I have to thank Mr. Crosby Smith for much kind assistance

in the preparation of specimens for examination.

Species marked with an asterisk (*) are now recorded for the first time from
the group of islands to which the asterisk is attached. The plants from the Snares

are the first recorded species for that group of islands.

Class CHLOKOPHYCEAE.
Fam. ULVACEAE.

Ulva (L.), Wittrock, 1866.

Distribution.—All seas.

Ulva lactuca, var. latissima (L.), Le Jolis.

Ulva latissima, Hook. f. & Harv., Fl. Nov. Zel., ii, p. 265, 1855. U. lactuca,

/3 latissima, Le Jolis, Alg. Mar. de Cherb., p. 39, 1880.

A plant which has many forms and states ; but all these are probably reducible

to one species (which is often, indeed, considered identical with the following) and a

few varieties. (Identified by A. Gepp.)
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Auckland Islands ; Hooker, R. M. L. Campbell Island ; Hooker, R. M. L.

(All seas.)

Ulva rigida, C. Agardh.

Ulva rigida, C. Agardh, Spec. Alg., p. 410, 1823-28 ; Hook. f. & Harv., Fl.

Nov. Zel., ii, p. 265. 1855. U. lactuca, var. rigida, Le Jolis, Alg. Mar. de

Cherb., p. 38, 1880.

* Auckland Islands ; J. C. S. ! (All seas.) The form U. lobata also occurs in

the specimens from Enderby Island collected by Mr. Crosby Smith.

Enteromoepha (Link), J. Ag., Till. Alg. Syst., pt. vi, 1890.

Distribution.—All seas.

Enteromorpha compressa (L.), Greville.

Enteromorpha compressa, Greville, Alg. Brit., p. 180, 1830 ; Hook. f. & Harv.,

Fl. Nov. Zel., ii, p. 264, 1855.

Auckland Islands ; R. M. L. (All seas.) (Identified by A. Gepp.)

Amongst Mr. Smith's Campbell Island specimens there are fragments of an
Enteromorpha, possibly belonging to a different species.

Enteromorpha clathrata, Greville.

Enteromorpha clathrata (Grev.), var. erecta, Mont., Voy.au Pole sud., Bot., i,

p. 31, 1845.

Lord Auckland Group ; d'Urville.

I know nothing of this variety, and it would probably be impossible to re -identify

it unless some of the original specimens were obtainable. The species recorded

by Hooker from the mainland as E. clathrata, var. ramulosa, Harv., has sometimes
been re-identified as E. acanthophora, Kutz. ; but there is apparently no doubt
that E. clathrata, var. ramulosa, does occur among the New Zealand specimens col-

lected by Hooker( 1
). This plant is now known as E. ramulosa (Engl.), J. Ag.( 2

).

Farm CLADOPHORACEAE.

Cladophora, 1843.

Distribution.—All seas.

Cladophora verticillata, Harvey.

Cladophora verticillata, Hook. f. & Harv., Fl. Antarct., vol. i, p. 193, 1847.

* Campbell Island, * Snares ; R. M. L. Auckland Islands ; Hooker. (Stewart
Island.)

H A. D. Cotton, " Marine Algae from the Chatham Islands," Kew Bulletin No. 2, 1907.

(

2
) J. Ag., Till. Alg. Syst., iii, p. 154.
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Cladophora pacifica, Kiitzing.

Conferva pacifica, Mont., Voy. au Pole sud., Bot., i, p. 7, 1845. Cladophora

pacifica, Kiitz., Sp. Alg., p. 419, 1849.

Auckland Islands ; d'Urville, R. M. L. (Kerguelen, Falklands.) (Identified by
A. Gepp.)

The South African C. virgata, Kiitz., Sp. Alg., p. 388, is also recorded by d'Urville

from Auckland Islands, but has not since been collected.

Rhizoclonium, Kiitzing, 1843.

Distribution.—All seas.

Rhizoclonium Hooked, Kiitzing.

Rhizoclonium Hookeri, Kiitz., Sp. Alg., p. 383, 1849. R. ambiguum (?), Kiitz.,

Sp. Alg., p. 387, 1849. Conferva ambigua (?), Harv., Lond. Journ., p. 295,

1845 ; Hook. f. & Harv., Fl. Antarct., vol. ii, p. 494, 1847.

* The Snares ; J. C. S. * Enderby Island ; J. C. S. Monument Harbour,
* Campbell Island ; J. C. S. (New Zealand, Kerguelen Land, Tierra del Fuego.)

This is the same plant as one that I collected at the mouth of the Kaikorai,

near Dunedin, some years ago, and forwarded to Major Reinbold for identification.

He returned it as Rhizoclonium Hookeri, Kg. (= R. africanum, Kg., = (?) R. am-
biguum, Hooker). Rhizoclonium ambiguum was collected by Sir James Ross's

expedition at Kerguelen Land, and is figured in the " Flora Antarctica," tab. exci,

and scarcely seems to be different from the plant under discussion. A Rhizoclonium

from Tierra del Fuego has also been identified as R. ambiguum{ A
). Recently the

numerous and badly discriminated species of Rhizoclonium have been subjected to a

careful revision by S. Stockmayer( 2
). Mr. Stockmayer reduces the large number

of species described to five. R. Hookeri is retained, but not R. ambiguum. Un-
fortunately, I have not yet a copy of Stockmayer's paper, but presume that R.

ambiguum has become a synonym for R. Hookeri.

The only other species yet recorded from New Zealand is Rhizoclonium hierogly-

phicum, Kiitz. f. waikitensis, F. Hauck., from the Waikato River. A few notes on
the form obtained during the " Hinemoa " trip may be useful. Rhizoclonium Hookeri,

Kiitz. : A small tufted filamentous alga, sending up long unbranched filaments

from a creeping rhizome, which gives off a few usually colourless unicellular rhizoids,

narrower than the filaments. Occasionally, however, a slight stream of endochrome
is seen passing into the rhizoids. The chromatophores in each cell become waisted

like an hour-glass before division. They are of a deep olive-green. Dissepiments

between the cells are only faintly visible in the glycerine-prepared specimens, and
not visible at all where the cells are young, or have only recently divided. In the

centre of the branches the cells are about one and a half to twice as long as broad.

(Plate XXIV, figs. 5, 6.)

i

1
)
" Mission scientifique du Cap Horn, Alques," Hariot, p. 18, 1886.

(-) " Ueber die Algengattung Rhizoclonium," S. Stockmayer. K. K. Zoologiscli-botanisclien

Gesellschaft, Wien, 1890.
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Fam. CODIACEAE.

Codium (Stackhouse), C. Ag., 1823.

Distribution.—All seas.

Codium tomentosum, Stackhouse.

Codium tomentosum, Stackhouse, Nereid. Brit. (1795-1801) ; C. Ag., Sp. Alg.,

p. 452, 1823 ; Hook. f. & Harv., Fl. Nov. Zel., ii, p. 261, 1855 ; J. Ag.,

Till. Alg. Syst., viii, p. 41, 1886.

Auckland Islands ; Hooker, R. M. L. (All seas.)

The cosmopolitan species C. tomentosum has been divided into several sub-

species by various writers, especially Agardh (loc. cit.). It is impossible to say to

which of these the Auckland Island form should be assigned, as no specimens of

it were brought home by us. It doubtless occurs at Campbell Island and the Snares,

though not observed by us at these places. The New Zealand species is termed by
Agardh (loc. cit., p. 43) Codium mucromatum, var. y novae-zelandiae.

Fam. CAULERPACEAE.
Caulerpa, Lamouroux, 1809.

Caulerpa Brownii, Endlicher.

Caulerpa Brownii, Endlicher, Gen. Plant. Suppl., 1837-45 ; Hook. f. & Harv.,

Fl. Nov. Zel., ii, p. 260, tab. 121a, 1855.

* The Snares ; R. M. L. (South-western Australia, New Zealand, Tasmania.)

Class PHAEOPHYCEAE.
Fam. SPHACELARIACEAE.

Stypocaulon, Kiitzing, 1843.

Distribution.—North America, Mediterranean, Southern Ocean.

Stypocaulon funiculare, Kiitzing.

Sphacelaria funiculare, Mont., Voy. au Pole sud., Bot., i, p. 38, tab. 14, 1845.

Stypocaulon funiculare, Kiitz., Sp. Alg., p. 467, 1849. Sphacelaria funiculare,

Hook. f. & Harv., Handb. N.Z. Flora, p. 661, 1864.

Auckland Islands; Hooker, R. M. L. (New Zealand.) (Identified by A. Gepp.)

Fam. DESMARESTIACEAE.

Desmarestia, Lamouroux, 1813.

Distribution.—Most temperate seas.

Desmarestia ligulata, Lamouroux.
Fucus ligulatus, Turn., Hist. Fuc, ii, p. 74, 1809. Desmarestia ligulata, Lamx.,

Ess. s. Thallassophytes, p. 25, 1813 ; Hook. f. & Harv., Fl. Nov. Zel., ii,

p. 217, 1855.

Lord Auckland Group ; Hooker. Enderby Island ; R. M. L. (Australasia, Chili,

Fuegia, South Africa, North Atlantic, North Pacific).
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Desmarestia Willii, Reinsch.

Desmarestia viridis (Lamx.), Hook. f. & Harv., Fl. Antarct., vol. ii, p. 178, 1847.

D. Willii, Reinsch, Meeresalgen Flora von Sud-Georgien, p. 401, 1890
;

Skottsberg, Subant. und Antark. Meeresalgen, p. 16, 1907.

Auckland Islands. (Tierra del Fuego, Falkland Islands, South Georgia, Ker-

guelen Land, Victoria Land, Franklin Island.)

This species, obtained by Hooker at the Auckland Islands, was not collected

by us. By the earlier investigators it was considered to be identical with D. viridis

of the Northern Hemisphere ; but Skottsberg, following Reinsch, considers that,

though the two plants closely resemble each other, the southern form is worthy of

specific rank. He has examined some of the southern forms collected by Hooker,
and considers they must be assigned to this species.

Fam. DICTYOSIPHONACEAE.

Dictyosiphon, Greville, 1830.

Distribution.—Widely distributed in northern and southern seas.

Dictyosiphon fasciculatus, Hook. f. & Harv.

Dictyosiphon fasciculatus, Hook. f. & Harv., Fl. Antarct., vol. i, p. 178, tab. 69, 1847.

Auckland Islands ; Hooker, R. M. L. (Kerguelen Land, Falkland Islands.)

(Identified by A. Gepp.)

This species appears in Hariot's list of the seaweeds of Cape Horn, but does not
seem to have been recently collected in Kerguelen Land, as it is included neither

in Dickie's nor Reinbold's( 1
) list of the algae of that region. Moreover, Skotts-

berg, who has examined some of Hooker's type specimens, considers that this species

is either Scytothamnus australis or must at least be brought within the limits of the

genus Scytothamnus. Unfortunately, the specimens of D. fasciculatus named by
Mr. Gepp, and collected by myself, have not yet been returned to me, when the

point might be definitely decided. Scytothamnus australis is found in Tierra del

Fuego, Falkland Islands, South Africa, New Zealand, Chatham Islands.

Fam. CHORDARIACEAE.

Chokdaria, C. Agardh, 1823.

Distribution.—All extra-tropical seas.

Chordaria flagelliformis, C. Agardh.

Chordaria flagelliformis, C. Ag., Syst. Alg., i, p. 166, 1823 ; Hook. f. & Harv.,
Fl. Antarct., vol. i, p. 180, 1847.

Campbell Island ; Hooker (not recorded from New Zealand or Auckland Islands).

(North Atlantic, Kamschatka, Japan, Cape of Good Hope, Chili.)

The above distribution shows that the Campbell Island habitat requires con-

firmation.

(

1
)
" Die Meeresalgen der Deutschen Tiefsee Expedition, 1907."

33—S.
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Fam. ENCOELIACEAE.

Asperococcus, Lamouroux.

Distribution.—Probably all temperate seas.

Asperococcus echinatus, Greville.

Asperococcus echinatus, Grev., Alg. Brit., p. 50, 1830 ; Hook. f. & Harv., Fl.

Antarct., vol. i, p. 180, 1847.

Lord Auckland Group ; Hooker. (Europe, King George's Sound, Western
Australia.)

The specimens from habitats in the Southern Hemisphere are much in need

of re-identification. It is quite possible that the plant obtained is distinct from
the northern form. Such a species as Corycus prolifer, Kjellman, might even pos-

sibly have been confused with the northern Asperococcus echinatus.

Fam. LAMINARIACEAE.

Chorda, Stackhouse, 1795-1801.

Distribution.—All temperate seas.

Chorda lomentaria, Lyngbye.

Chorda lomentaria, Lyngb., Tent. Hydroph. Danic, p. 74, tab. 18, 1819

;

Hook. f. & Harv., Fl. Nov. Zel., ii, 218, 1855.

Auckland Islands ; Hooker, J. C. S. (Atlantic, Mediterranean, Southern and
Subantarctic Oceans.)

Adenocystis, Hook. f. & Harv., 1845.

Distribution.—Subantarctic South America, South Georgia, Kerguelen Land,
Tasmania, New Zealand, Auckland and Campbell Islands, South Orkney Islands,

Graham Land.

Adenocystis utricularis (Bory), Hook. f. & Harv.

Asperococcus utricularis, Bory in d'Urville, " Flore des Malouines," p. 594, 1826.

A. Lessonii, Bory, " Voyage de la Coquille," Botanique, p. 199, 1828.

Adenocystis Lessonii, Hook. f. & Harv., Fl. Antarct., vol. i, p. 179,

1847.

Auckland Islands ; Hooker, R. M. L. Campbell Island ; Hooker, R. M. L.

(Distribution as for the genus.)

Specimens were not brought back, but the species was observed both at Camp-
bell Island and at the Aucklands.

Lessonia, Bory, 1828.

Distribution.—Sea of Ochotsk, Tahiti (? growing), Patagonia, Falkland Islands,

South Georgia, Kerguelen Land, Heard Island, Graham Land.
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Lessonia variegata (?), J. Ag.

Lessonia fuscescens (partim), Bory, "Voyage de la Coquille," tab. 2, fig. 2, 1828;

Hook. f. & Harv., Fl. Nov. Zel., ii, p. 217, 1855. L. variegata, J. Ag., Alg.

Mar. Nov. Zel., p. 6, 1877 ; Laing, Trans. N.Z. Inst., vol. xxvi, p. 304,

1894.

* Snares ; K. M. L. Auckland Islands ; K. M. L. Campbell Islands ; J. C. S.

(New Zealand, Chili.)

A species of Lessonia was observed at Enderby Islands. Fragments of a

Lessonia were also collected at Monument Harbour, Campbell Island, by Mr. J.

Crosby Smith. They are, unfortunately, in a poor state of preservation, but seem to

belong to the species L. variegata. I also noted the presence of L. variegata at the

Snares, but brought back no specimens.

Macrocystis, C. Agardh, 1823.

Distribution.—West coast of South America to the Galapagos, South California

to Sitka, Alaska, Ochotsk Sea, east coast of South America to 45° S. lat., Magellan

Straits, Falkland Islands, South Georgia, Cape of Good Hope (? growing), Prince

Edward Islands, Crozets, St. Paul, Kerguelen Land, south coast of Australia and
Tasmania, New Zealand, Tahiti (? growing).

Macrocystis pyrifera (L.), C. Ag.

Fucus pyriferus, L., Mant. Plant., p. 311, 1771 ; Turn., Hist. Fuc, ii, p. 104,

1809. Macrocystis pyrifera, C. Ag., Rev. Algengattung Macrocystis, 1839
;

Hook. f. & Harv., Fl. Nov. Zel., ii, p. 217, 1855.

Auckland Islands ; Hooker, E,. M. L. Campbell Islands ; Hooker and Harvey,
R. M. L. (Distribution as for the genus.)

The immense length formerly assigned to this well-known species was un-

doubtedly a mistake. Specimens of more than 100 ft. in length are very uncommon.
A variety with almost spherical bladders was observed at Monument Harbour,
Campbell Island, but unfortunately no specimens of it were brought to New Zealand.

Fam. FUCACEAE.

Durvillaea, Bory, 1826.

Distribution.—South America—Cape Horn to Valparaiso and the east coast as

far north as 50° S. lat. ; Falkland Islands, South Georgia, Kerguelen Land, Tahiti

(? growing), New Zealand, Chatham Islands, Auckland and Campbell Islands.

Durvillaea antarctica (Cham.), Skottsberg.

Fucus antarcticus, Chamisso (Choris, Voy. Pitt., pp. 7-8, 1822). Durvillaea

utilis, Bory, " Flore des Malouines," p. 588, 1826 ; Hook. f. & Harv., Fl.

Nov. Zel., ii, p. 216, 1855. D. antarctica, Skottsberg, Subant. und Antark.
Meeresalgen, p. 140, 1907.
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* The Snares ; E. M. L. Auckland and Campbell Islands ; Hooker and Harvey,
R. M. L. (External distribution as for genus.)

As Skottsberg points, out (loc. cit.), Bory incorrectly replaced Chamisso's specific

name by one of his own.

Xiphophora, Montagne, 1845.

Distribution.—Australia, Tasmania, New Zealand, Chatham, and subantarctic

islands of New Zealand.

Xiphophora gladiata (LabilL), Mont.

Fucus gladiatus, Labill., Fl. Nov. Holl., ii, p. Ill ; Turn., Hist. Fuc, iv, p. 102,

1819. Xiphophora Billardieri, Mont., Voy. au Pole sud, tab. 1, 1845.

Fucodium gladiatum, J. Ag., Spec. Alg., i, p. 202, 1844. F. gladiatus,

Hook. f. & Harv., Handb. N.Z. Flora, p. 652, 1864. Xiphophora
gladiata, Kjellman, Engler und Prantl's " Pflanzenfamilien," Algae, p. 281,

1897.

* The Snares ; R. M. L., J. C. S. Auckland Islands ; Montagne, Hooker,

R. M. L. * Campbell Island ; R. M. L., J. C. S. * Antipodes ; Dr. Cockayne !

(External distribution as for the genus.)

Two species have been described, X. gladiata and X. chondrophylla ; but they

seem to have been so completely confused as to defy separation (vide J. Ag., Alg.

Nov. Zel. mar, p. 7). The first-recorded species, X. gladiata, was originally described

in a publication (Labill., loc. cit.) not available in New Zealand. X. chondrophylla

is described by R. Brown in Turner's Hist. Fuc, vol. iv, p. 64, where X. gladiata

is also described (p. 102) ; but the descriptions given there are naturally very

crude, and the plates obviously from very imperfect specimens. Agardh (loc. cit.)

expresses doubt as to the authenticity of the specimen of X. gladiata depicted

by Turner, and also of the figure given by Montagne (Voy. Pole sud, tab. vii)
;

and further states that a specimen from the Auckland Islands sent to him by
Harvey as Fucodium gladiatum should, in his opinion, be referred to F. chondro-

phyllum.

Under these circumstances, it is clearly impossible for a worker in New Zealand,

without type specimens, and without access to the earliest description, to state

definitely which species we have here ; but I feel assured, after the examination of

hundreds of specimens from all parts of New Zealand, that, though there may be a

good many states of the plant dependent upon the season and environment, there

is only one species in New Zealand, and this appears to approach more closely to

Turner's figure of F. gladiatus than to that of F. chondrophyllus. I therefore feel

inclined, with Harvey and Montagne, to call the plant of our southern islands

X. gladiata rather than X. chondrophylla.

It is, indeed, possible that both these species are the same. Mrs. A. Gepp (Miss

E. S. Barton) (!) states, "There are, however, many intermediate forms, showing

Fucus gladiatus with comparatively short receptacles, approaching more nearly

i

1
)
" Phycological Memoirs of the British Museum," pt. ii, p. 35,
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to the short dichotomous branches of F. chonduroiphyllus." The Antipodes and
Snares specimens that I have possess the long narrow sword-like receptacles that

are supposed to be characteristic of F. gladiatus, but which I think are merely typical

of a state of the species. All things considered, it seems better to use the first

specific name given to the original plant of the genus.

Marginaria, A. Richard, 1832.

Distribution.—New Zealand and its outlying islands.

Marginaria Urvilliana, A. Richard.

Marginaria Urvilliana, A. Rich., " Voyage de 1'Astrolabe," Botanique, p. 9, 1832.

Sargassum Urvillianum, A. Rich., " Voyage de 1'Astrolabe," Botanique,

Sert. Astrolab., p. 138, 1834. Marginaria Urvilleana, Hook. f. & Harv., Fl.

Nov. Zel., ii, p. 213, 1855.

Auckland Islands ; d'Urville, R. M. L. (New Zealand.)

It will be noticed that Hooker and Harvey misspell the specific name, and insert

an " e " where there is an "
i
" in the original description.

Marginaria Boryana (A. Rich.), Mont.

Sargassum Boryanum, A. Rich., " Voyage de 1'Astrolabe," Botanique, Sert.

Astrolab., p. 138, 1834. Marginaria Boryana, Mont., Voy. au Pole sud,

tab. ii, 1845 ; Hook. f. & Harv., Fl. Nov. Zel., ii, p. 213, 1855.

* The Snares ; R. M. L. (New Zealand.)

Carpophylltjm, Greville, 1830.

Distribution.—South Atlantic, Indian Ocean, and South Pacific.

Carpophyllum macrophyllum, Montagne.

Carpophyllum macrophyllum, Mont., Voy. au Pole sud, Bot., i, p. 76, 1845.

Auckland Islands ; d'Urville.

A doubtful species, not collected since d'Urville's time.

Cystophora, J. Agardh, 1841.

Distribution.—Australasia.

Cystophora retroflexa (LabilL), J. Agardh.

Fucus retroflexus, LabilL, Fl. Nov. Holl., p. 113. Cystophora retroflexa, J. Ag.,

Spec. Alg., i, p. 242, 1848 ; Hook. f. & Harv., Fl. Nov. Zel., ii, p. 214, 1855.

Auckland Islands ; Hooker. (Australasia.)

In the " Pflanzenfamilien " of Engler and Prantl (Algae, p. 286) the genus Lands-

burgia is recorded from the Auckland Islands, on what authority I do not know.

As I have not found L. quercifolia (Harvey) south of Banks Peninsula, it seems

scarcely probable that it should be found so far south as the Auckland Islands.
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Class RHODOPHYCEAE.

Fam. BANGIACEAE.

Porphyra, C. Agardh, 1824.

Distribution.—All seas.

Porphyra perforata, J. Agardh.

Porphyra perforata, J. Ag., Till. Alg. Syst., iii, p. 69, 1882.

* The Snares ; E. M. L. Campbell Island; R. M. L. (California, Valparaiso ?)

The New Zealand species of Porphyra are inadequately defined, and until the
species and subspecies of the mainland are properly delimited in the light of modern
research it will be impossible to do more than state more or less crudely the species
of the outlying islands. As is well known, the older investigators were content to
define by means of their external shape and other superficial characteristics the
species of Porphyra obtained by them ; but the form, and sometimes even the con-
sistency, of the plant frequently depend upon the environment and upon the accidents
of its life, so that in many cases they are quite unreliable for diagnostic purposes

;

and until the type specimens of the older writers have been examined with modern
thoroughness it is impossible to give anything like an accurate synonymy of the
species. What follows is therefore only to be regarded as an endeavour to get a
little closer to a correct appreciation of the New Zealand forms than has hitherto
been attempted.

Harvey attributed three species of Porphyra to New Zealand waters P.
laciniata, C. Ag. ; P. vulgaris, C. Ag. ; and P. capensis, Kiitzing. Of these, P.
laciniata and P. vulgaris are probably the New Zealand forms or subspecies of the
common cosmopolitan species, called by many names. P. capensis does not occur
in New Zealand, but was reported because Harvey wrongly identified P. columbina,
Mont., with the South African P. capensis, Kiitz. These two species are undoubtedly
quite distinct. An authentic specimen of P. capensis which I have, collected by
Becker, differs widely from any local form, and therefore P. columbina, Mont., must
be restored to specific rank.

In J. G. Agardh's( l
) list of New Zealand seaweeds, P. laciniata and P. vulgaris

are again recognised as local species; but subsequently( 2
) P. laciniata is defined as

a variety of P. umbilicalis, L., and its habitat is restricted to the North Atlantic
waters ; whilst P. vulgaris appears as a synonym for the variety a purpurea, Roth.,
of P. umbilicalis. In his classification of the genus, Agardh divides the species
into two divisions—those that are monostromatic and those that are distromatic.
This distinction, however, is admittedly to be used with circumspection, as a species
at one stage monostromatic may at another stage or in another part be distromatic.
On page 62, Agardh {loc. cit.) creates for New Zealand a new monostromatic species,
P. nobilis, and revives P. columbina, Mont., for certain distromatic forms from our
coast.

(*) De Algis Nov. Zel. marinis, p. 1, 1877.

(

2
) Till. Alg. Syst. (vol. iii), vi, p. 63, 1882.
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Now, the most careful and elaborate discussion of any of the species of Porphyra
yet put forth is that of H. T. Hus.( l

) Under the direction of Professor W. T. Setchell,

he has described the forms of Porphyra of the north-west Pacific coast. Taking
advantage of the kind offer of Professor Setchell, I forwarded to him specimens of

one of the common forms of Porphyra from our coast. He defined it as P. perforata,

f. lanceolata, Setchell and Hus, and stated, " The specimens agree perfectly with a

form on our Californian coast which we call P. perforata, f. lanceolata. It is probably

only a subspecies of P. umbilicalis (P. laciniata, P. vulgaris, &c), the common, and
as I believe thoroughly cosmopolitan, species." We are thus apparently left with

three species of Porphyra in New Zealand waters

—

P. nobilis, J. Ag. ; P. perforata,

J. Ag. ; and P. columbina, Mont. The first and third of these species will be found
marked as " common " in my revised list of New Zealand seaweeds. I now consider

that I was at least premature in identifying certain forms of Porphyra on the New
Zealand coast as P. nobilis( 2

). I had examined them, and found them to be mono-
stromatic, and otherwise agreeing with Agardh's description of P. nobilis. A fuller

investigation of them has shown me that some at least of those I thought to be mono-
stromatic are monostromatic only at the edges of the frond and in the younger por-

tions, and in identifying these with Agardh's P. nobilis I was doubtless in error.

(It may perhaps be mentioned here that a very distinct and still undescribed species

of Porphyra is to be found in most parts of New Zealand, growing on Durvillaea

antarctica.)

Specimens of Porphyra were collected both by Mr. Crosby Smith and myself

during the " Hinemoa " expedition. Those collected by myself at the Snares and at

Campbell Island have been identified by Mr. A. Gepp as Porphyra perforata, J. Ag.,

and he gives as synonyms P. capensis, Hook. f. & Harv., and P. Kunthiana, Rahenh.
As I have already stated, I believe P. capensis, Kutzing, is a distinct species.

P. Kunthiana, Kiitz., is a form from Valparaiso of which I know nothing, but which

Agardh thinks may possibly be identical with P. perforata.

Porphyra nobilis, J. Agardh.

Porphyra nobilis, J. Ag., Till. Alg. Syst. (vol. iii), vi, p. 62, 1882.

Campbell Island ; J. C. S. Antipodes ; Dr. Cockayne ! (New Zealand, St.

Paul Island ?)

Amongst the specimens collected at Perseverance Harbour, Campbell Island,

by Mr. Crosby Smith are some that I think must be referred to this species. The
mature plants are 35-40 cm. in length, broadly elliptical in outline, and from dull

lilac to purple in colour. They are monostromatic, and the tetrads are separated

from each other by a broad hyaline margin, exceeding in breadth the endochrome

itself. The conspicuous cell-walls mentioned by Agardh I have not seen ; but this

is a point on which little stress can be laid, as it depends largely upon the method

of preparation of the slide. The microscopic appearance of the cells on the surface

of the frond closely resembles that of the plant shown in tab. ii, 49, / (Agardh, loc.

cit.) ; and the plant agrees well in other respects with Agardh's description.

(

1
)

" An Account of the Species of Porphyra found on the Pacific Coast of North America." Cali-

fornia Academy of Science, Botany, vol. ii, No. 6, 1902.

(

2
)
Trans. N.Z. Inst., vol. xxxii, p. 61.
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I have also some specimens from the Antipodes collected by Dr. Cockayne,

and identified by Major Reinbold as P. nobilis (?), which may, I think, be well

included in the species.

Porphyra columbina, Mont.

Porphyra columbina, Mont., Voy. au Pole sud, Bot., i, p. 33, tab. 9, fig. 2, 1845.

P. laciniata, Hook. f. & Harv., Fl. Nov. Zel., ii, p. 264, 1855. P. capensis,

Hook. f. & Harv., Handb. N.Z. Flora, p. 715, 1864.

Auckland and Campbell Islands ; d'Urville, Hooker. (New Zealand.)

This species, originally described from the Auckland and Campbell Islands, is,

I believe, common on the New Zealand coast. It, however, does not appear
to have been collected either by Mr. Smith or myself during the " Hinemoa "

expedition.

Fam. CHAETANGIACEAE.

Chaetangium, Kiitzing, 1843.

Distribution.—Cape of Good Hope, southern America, Kerguelen Land, Falk-

land Islands.

Chaetangium variolosum (Mont.), J. Ag.

Nothogenia variolosa, Mont., Voy. au Pole sud, Bot., i, p. 109, tab. 10, fig. 3,

1845 ; Hook. f. & Harv., Fl. Antarct., vol. i, p. 188, 1847. Chaetangium
variolosum, J. Ag., Sp. Alg., ii, pt. i, p. 461, 1851. Chondrus variolosus,

Hook. f. & Harv., Handb. N.Z. Flora, p. 702, 1864.

Auckland Islands ; d'Urville, Hooker, R. M. L. * Campbell Island ; R. M. L.

(Kerguelen, Falkland Islands.) (Identified by A. Gepp.)

Fam. GIGARTINACEAE.

Gigartina, Stackhouse (Mem. Soc. Mosc, ii, p. 54-74).

Distribution.—All seas.

Gigartina tuberculosa, Grunow.

Chondrus tuberculosus, Hook. f. & Harv., Fl. Antarct., vol. i, p. 188, 1847.

Gigartina tuberculosa, Grunow, " Reise der Novara," Bot., teil i, 1870.

Auckland Islands ; Hooker, R. M. L. (Identified by A. Gepp.)

Gigartina divaricata, Hook. f. & Harv.

Gigartina divaricata, Hook. f. & Harv., Fl. Antarct., vol. i, p. 187, 1847. G.

pistillata (partim), Hook. f. & Harv., Handb. N.Z. Flora, p. 699, 1864.

G. divaricata, J. Ag., Epicr. Florid., p. 195, 1876 ; J. Ag., Anal. Algol.,

cont. v, p. 10, 1899.

Campbell Island ; Hooker, R. M. L. Auckland Islands ; J. C. S. ! (New Zea-

land.)
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Gigartina Kroneana, Rabenh.

Drift-weed and rocks, Monument Harbour, Campbell Island ; R. M. L.

Mr. Gepp has thus named specimens Nos. 5 and 7 sent by me, and adds the

note, " Apparently. No authentic specimen seen by me.—A. Gepp."

The following is Rabenhorst's description, kindly extracted by Mr. Gepp from

a paper entitled " Beitrage zur Meersalgen-Flora der Auckland Inseln," Hedwigia,

xvii (1878), p. 70. This paper I have, unfortunately, not seen :

—

" Gigartina Kroneana, Rabenh., nov. sp.—Vage ramosissima, durissima cornea,

dilute vel obscure brunnea ; stipite e basi dilatata ramis ramulisque 2-4 millim,

latis, tereti-compretsis, ramulis ultimis (ordinis tertiae vel quartae) subulatis nunc
brevibus nunc elongatis (ad 3 cm. longis) rectis vel plus minus curvatis, axillis

obtuse angularibus ; cystocarpis subgloboso-capituli-formibus, singulis in ramellis

ultimis,

" Einige, giite instructive Exemplare. Ihre nachste Verwandschaft diirfte sie

wohl in G. flabellata (Ktz,, Tabul, phycol., xviii, Tab. 5) und in Sphaerococcus vagus

(Ktz,, I.e., Tab. 76, fig. a) finden, zumal entspricht sie habituell letzterer (aus der

Mittelmeere) unserer Pflanzen ausserordentlich."

Gigartina radula, J. Ag.

Gigartina radula, J. Ag., Sp. Alg., ii, p. 278, 1851 ; Hook. f. & Harv., Handb.
N.Z. Flora, p. 700, 1864.

Auckland Islands ; Hooker, R. M. L. Campbell Islands ; Hooker, R. M. L.

(Antarctic, North and South Pacific Oceans.)

Gigartina macrocarpa, J. Ag.

Gigartina pistillata, Hook. f. & Harv., Fl. Nov. Zel., ii, p. 252, 1855. G. macro-

carpa, J. Ag., Epicr. Florid., p. 683, 1876.

* The Snares ; R. M. L. (New Zealand.) (Identified by A. Gepp.)

Iridaea, Bory.

Distribution.—Colder seas of both hemispheres.

Iridaea micans, Bory.

Iridaea micans, Bory, " Voyage de la Coquille," Botanique, p. 110, tab. 13,

1828 ; Hook. f. & Harv., Fl. Nov. Zel., ii, p. 252, 1855 ; J. Ag., Epicr.

Florid., p. 181, 1876.

Auckland Islands ; d'Urville. (Falkland Islands, Cape Horn, Valparaiso,

McMurdo Strait.)

Iridaea laminarioides, Bory.

Iridaea laminarioides, Bory, " Voyage de la Coquille," Botanique, p. 105,

tab. 11, fig. 1, 1828 ; Hook. f. & Harv., Handb. N.Z. Flora, p. 701, 1864.

Auckland Islands ; d'Urville. (California to Alaska and southern America
;

apparently not found in New Zealand.)
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Callophyllis, Kutzing, 1843.

Distribution.—Chiefly in the southern seas, but a few species in the North
Atlantic and North Pacific.

Callophyllis variegata (Bory), Kutzing.

Halymenia variegata, Bory, " Voyage de la Coquille," Botanique, p. 179, 1828.

Callophyllis variegata, Kiitz., Phyc. Gen., p. 400, 1843 ; Hook. f. & Harv.,

Fl. Nov. Zel., ii, p. 250, 1855.

Auckland Islands ; Hooker, R. M. L., J. C. S. ! (New Zealand, New Guinea,

Chili, Tierra del Fuego, Kerguelen Land, St. Paul Island.)

Callophyllis calliblepharoides, J. Ag.

Rhodomenia Hombroniana, Hook. f. & Harv., Fl. Antarct., vol. i, p. 186, tab. 72,

fig. 2, 1847. Callophyllis calliblepharoides, J. Ag., Epicr. Florid., p. 231,

1876.

* Auckland Islands ; J. C. S. ! (New Zealand, Chatham Islands.)

Harvey confused this form with the following.

Callophyllis Hombroniana (Mont.), Kutzing.

Rhodymenia Hombroniana, Mont., Voy. au Pole sud, Bot., i, p. 156, tab. i, fig. 2,

1845. Callophyllis Hombroniana, Kiitz., Spec. Alg., 746, 1849 ; J. Ag.

Epicr. Florid
, p. 232, 1876.

Auckland Islands ; Hombron, R. M. L. (New Zealand.)

C. Hombroniana of Hook. f. and Harv. is C. calliblepharoides.

Callophyllis ornata (Mont.), Kutzing.

Rhodymenia ornata, Mont., Voy. au Pole sud, Bot., i, p. 160, 1845. Calophyllis

ornata, Kiitz., Spec. Alg., p. 746, 1849.

Frond stipitate, subpalmately pinnate, with the segments linear-cuneate, margin
often proliferous, terminal segments obovate, conceptacles immersed in the disc

of the frond.

Auckland Islands ; d'Urville.

This species does not appear to have been collected since the time of d'Urville,

and does not appear to have been known to Harvey. Agardh (Epicr. Florid.) sug-

gests that it may have been a form of Hymenocladia lanceolata, but this scarcely

seems probable.

Callocolax, Schmitz, 1895.

Distribution.—British Isles, New Zealand, Chatham Islands, Auckland Islands.

Callocolax neglectus, Schmitz.

Callocolax neglectus, Schmitz ex Batters in Annals Bot., vol. ix, p. 316, 1895.

* Auckland Islands ; J. C. S. ! On Callophyllis calliblepharoides. (Distribution

as for the genus.)

This remarkable little parasite is now known on C. laciniata, C. Hombroniana,
and C. calliblepharoides.
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Rhodoglossum, J. Agardh, 1876.

Distribution.—Australasia, Kerguelen Land, California, and south-west America.

Rhodoglossum latissimum (Harvey), J. Agardh (?).

Halymenia latissima, Hook. f. & Harv., Fl. Antarct., vol. i, p. 189, 1847.

Rhodoglossum latissimum, J. Ag., Epicr. Florid., p. 187, 1876 (?).

Enderby Island ; J. C. S. ! Hooker. Campbell Island ; Hooker.

In Engler and Prantl's " Pflanzenfamilien," this genus is submerged in Iridaea ;

but, as Setchell and Gardner^) point out, it is sufficiently distinct in the structure

and position of the sorus to be kept apart. Unfortunately, it is doubtful whether
the plant now known from New Zealand and California as R. latissimum, J. Ag., is

that originally described by Harvey as Halymenia latissima. Amongst the plants

collected by Mr. J. Crosby Smith at Enderby Island are two specimens which seem
to me to agree well with Harvey's original description and with the figure given in

the " Flora Antarctica," tab. 73, fig. i ; but this plant, though a Rhodoglossum,

must, I think, be regarded as distinct from Rhodoglossum latissimum, J. Ag. In

R. latissimum, J. Ag., of the mainland the sori are minute, almost punctiform
(" Sorisque sphaerosporarum punctiformibus per totam fere superficiem sparis":

J. Ag., Epicr., loc. cit.). In the Auckland Island specimen the sori, though superficial,

and containing the cruciate tetraspores of the genus, are elliptical in outline, from
2 mm. to 3 mm. in length, and sometimes become confluent. The tetraspores them-
selves are long and narrow. The plant also in its length (50-60 cm.), cuneate base,

and lanceolate segments, agrees better with Harvey's Halymenia latissima than with

the R. latissima of J. Ag., in which the segments are generally shorter and broader,

and often ovate in outline. It is quite possible that it may be found on a com-
parison of the New Zealand and Californian forms with that of the southern islands

that R. latissima, J. Ag., is distinct from H. latissima, Harvey, in which case, of

course, a new specific name will have to be found for the former.

Rhodophyllis, Kutzing, 1846.

Distribution.—Most temperate seas.

Rhodophyllis bifida (Turn.), Kutzing.

Fucus bifidus, Turn., Hist. Fuc, iii, p. 45, 1811. Rhodophyllis bifida, Kiitz.,

Spec. Alg., p. 786, 1849; Hook. f. & Harv., Handb. N.Z, Flora, p. 693, 1864.

Lord Auckland Group ; d'Urville. (North Atlantic and Mediterranean.)

It may be doubted whether this northern species has been found in the southern
islands. It was reported by d'Urville, but has not since been collected, and is not,

I believe, definitely known from New Zealand or from the southern seas.

Rhodophyllis acanthocarpa (Harv.), J. Ag.

Callophyllis acanthocarpa, Harv., Fl. Nov. Zel., ii, p. 251, 1855 ; J. Ag., Epicr.

Florid., p. 364, 1876.

* Auckland Islands ; R. M. L. (New Zealand.) (Identified by A. Gepp.)

(*) " Algae of North-western America," p. 300, 1902.
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Fam. RHODYMENIACEAE.

Rhodymenia, Greville, 1830 (?).

Distribution.—Almost all seas.

Rhodymenia linearis, J. Ag.

Rhodymenia linearis, J. Ag., Spec. Alg., ii, p. 379, 1851 ; Hook. f. & Harv.,

Fl. Nov. Zel., ii, p. 248, 1855.

Auckland and Campbell Islands ; Hooker. (Australasia.)

Rhodymenia corallina (Bory), J. Ag. (?)

Sphaerococcus corallina, Bory, " Voyage de la Coquille," No. 66, 1828. Rhody-
menia corallina, J. Ag., Spec. Alg., ii, p. 379, 1851 ; Hook. f. & Harv., Fl.

Nov. Zel., ii, p. 248, 1855.

Auckland Islands ; Hombron. (New Zealand, Tasmania, Kerguelen Land,
Chili.)

J. Ag. (Epicr. Florid., p. 331) states that he is unable to decide whether this

plant occurs on the shores of New Zealand, as the specimens he has seen which
perhaps belong to this species are all sterile. It may therefore be doubted whether
our species is the same as the Chilian one. It has not been recently collected in

New Zealand ; and this adds to one's hesitation in identifying the New Zealand and
Chilian forms.

Rhodymenia dichotoma, Hook. f. & Harv.

Rhodymenia dichotoma, Hook. f. & Harv., Fl. Antarct., vol. i, p. 186, tab. 72,

fig. i, 1847. Callophyllis dichotoma, Kiitz., Spec. Alg., p. 746, 1849.

* Auckland Islands ; R. M. L. Campbell Island ; Hooker, R. M. L., J. C. S. !

(Queen Charlotte's Sound; Lyall.)

Kutzing has transferred this species to the genus Callophyllis ; but specimens

of the plant collected by Mr. Crosby Smith at Campbell Island, and examined by
me, show the structure of a Rhodymenia, and not of a Callophyllis, in cross-sections

of the frond {vide Plate XXIV, fig. 3). Specimens collected by myself have been com-
pared with type specimens in the British Museum by Mr. Gepp, and also identified

as Rhodymenia dichotoma. I have seen no New Zealand examples of this species.

Epymenia, Kiitz., 1849.

Distribution.—The Subantarctic Ocean, South Orkneys.

Epymenia Wilsonis, Sonder.

Epymenia obtusa, Kiitz., Sp. Alg., p. 787, 1849 ; Hook. f. & Harv., Fl. Nov.
Zel., ii, p. 249, 1855. E. Wilsonis, Sond. in Linnaea, p. 516, 1853.

Auckland Islands ; Hooker. (Australasia.)

Epymenia obtusa is a South African species, with which Harvey considered the

New Zealand form identical. Agardh, however, identifies the New Zealand species

with E. Wilsonis, Sonder (Anal. Algol., p. 92), (see also Laing, " List of New Zealand
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Seaweeds," No. 213, Trans. N.Z. Inst., xxxiv, p. 340). We did not collect this plant

on the " Hinemoa " trip ; but it is more likely that the Auckland Island species

will be found to be the same as the New Zealand form than to be the same as the

South African variety. It may therefore for the present be regarded as E. Wilsonis.

Plocamium, Lamouroux.
Distribution.—All seas.

Plocamium cruciferum, Hook. f. & Harv.

Plocamium cruciferum, Hook. f. & Harv., Fl. Nov. Zel., ii, p. 246, 1855 ;

J. Ag., Epicr. Florid., p. 345, 1876.

* Enderby Island ; J. C. S. ! (New Zealand, Chatham Islands.)

Plocamium brachiocarpum, Kutzing.

Plocamium coccineum (partim), Hook. f. & Harv., Fl. Nov. Zel., ii, p. 246, 1855.

P. brachiocarpum, Kiitz., Spec. Alg., p. 885, 1849 ; J. Ag., Epicr. Florid.,

p. 341, 1876.

* Enderby Island ; J. C. S. !
* Campbell Island ; J. C. S. ! (New Zealand,

Chatham Islands.)

Plocamium coccineum, Lyngbye.

Plocamium coccineum, Lyngb., Tent. Hydroph. Danic, p. 39, tab. 9, 1819
;

(partim), Hook. f. & Harv., Fl. Nov. Zel., ii, p. 246, 1855.

Auckland Islands ; Hooker, R. M. L. Campbell Island ; Hooker. (North and
South Atlantic, Mediterranean, North Pacific, Cape of Good Hope, Australia, Tas-

mania, Antarctic Ocean, Coulman Island.)

Mr. A. Gepp reports this species amongst those collected by myself at Auckland
Islands. It may possibly turn out to be the preceding species.

Plocamium Hookeri, Hook. f. & Harv.

Plocamium Hookeri, Harv., Fl. Antarct., vol. ii, p. 474, 1847 ; J. Ag., Epicr.

Florid., p. 337, 1876.

Macquarie Island ; A. Hamilton ! (Kerguelen's Land, Heard Island, South
Georgia, South Orkneys.)

Fam. DELESSERIACEAE.

Platyclinia, J. Agardh, 1898.

Distribution.—Australasia.

Platyclinia crispatum (Hook. f. & Harv.), J. Ag.

Nitophyllum crispatum, Hook. f. & Harv., Fl. Antarct., vol. i, p. 185, tab. 71,

fig. 1, 1845. Platyclinia crispatum, J. Agardh, Mant. Deless
, p. 110, 1898.

* Auckland Islands; R. M. L. (identified by A. Gepp). Campbell Island;

Hooker.
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Hypoglossum, 1843.

Hypoglossum crassinervium (?) (Mont.), Kiitz.

Delesseria crassinervia, Mont., Voy. au Pole sud, Bot., i, p. 164, tab. 8, fig. 1,

1845 ; Hook. f. & Harv., Fl. Antarct., vol. i, p. 184, 1847. Hypoglossum
crassinervium, Kiitz., Sp. Alg., p. 876, 1849. Delesseria crassinervia, Laing,

Trans. N.Z. Inst., vol. xxix, p. 447, 1896, and vol. xxxiv, p. 347, 1902.

Campbell Island ; Hooker, J. C. S. ! Auckland Islands ; Hooker. New Zealand

;

R. M. L. (The plants from Fuegia and Kerguelen Land described under this name
are probably distinct species

—

vide J. Ag., Epicr. Florid., p. 486 : Delesseria phyllo-

phora and note thereon.)

A fragment of a plant very similar to the one described by me (Trans. N.Z.

Inst., vol. xxix, p. 447) was brought by Mr. J. Crosby Smith from Campbell Island.

It differs in certain points, which may be of varietal or even specific importance,

but, for the present at least, both plants may be considered as one species. The
costa is much broader than in the New Zealand form of the plant, being 4-5 mm. in

breadth, while in the local form it is only 2-3 mm. ; the wings of the pinnae are also

much better developed in the Campbell Island form, whilst its ultimate pinnules are

much shorter and less numerous than in the mainland variety. These may possibly

be differences due to the different ages of the plants and to varying local con-

ditions. My previous description (loc. cit.) of the sori is inaccurate, and I would
like to amend it now. The tetraspores are arranged in narrow bands along both
sides of the costae of the pinnae and pinnules in both the Campbell Island and New
Zealand forms. I am not at all satisfied that my plant is the same as Montagne's
species, which will perhaps never be definitely re-identified, but, as I have already

described it under the specific name crassinervia, it will be well to retain this until

the various forms and stages have been more fully collected and more closely ex-

amined, and the genus redetermined. (Vide Plate XXI, figs. 1, 2.)

Schizoneura, J. Agardh, 1898.

Distribution.—Subantarctic Ocean.

Schizoneura dichotoma.

Delesseria dichotoma, Hook. f. & Harv., Fl. Antarct., vol. i, p. 184, tab. 71,

fig. 2, 1847 ; J. Ag., Epicr. Florid., p. 480, 1876. Schizoneura dichotoma,

J. Ag., Sp. Alg., vol. iii, pt. iii, p. 168, 1898.

Auckland and Campbell Islands ; Hooker. (Foveaux Strait, Kerguelen Land,
St. Paul Island.)

Fam. RHODOMELACEAE.

Heterosiphonia, Montagne, 1842.

Distribution.—Almost all seas.

Heterosiphonia Berkleyi, Montagne.

Heterosiphonia Berkleyi, Mont., Voy. au Pole sud, Bot., i, p. 137, tab. v,

fig. 1, 1845. Dasya Berkleyi, J. Ag., Sp. Alg., ii, p. 1179, 1852 ; Hook. f. &
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Harv., Handb. N.Z. Flora, p. 673. Heterosiphonia Berkleyi, Falk, " Die
Rhodomelaceen," 1901.

Auckland Islands ; Hooker, Hombron. (Magellan Straits, Falkland Islands,

Marion Island, Kerguelen Land, South Georgia.)

Laurencia, Lamouroux, 1813.

Distribution.—Nearly all seas.

Laurencia pinnatifida, Lamouroux.

Laurencia pinnatifida, Lam., Ess. sur Thalassophytes, p. 48, 1813 ; Hook, f. &
Harv., Fl. Antarct., vol. i, p. 184, 1847.

Auckland Islands ; Hooker. (North Atlantic, North Pacific, South Africa,

Magellan Straits.)"5*

Laurencia perforata, f. tenuissima (?), Montagne.

Laurencia perforata, Mont., Fl. Can., p. 155 ; J. Ag., Spec. Alg., vol. ii, pt. iii,

p. 748, 1852.

* Antipodes Island ; Dr. Cockayne. (Identified by Major Reinbold.)

A doubtful species, of which Major Reinbold writes, " Laurencia ! resembles in

habit and ramification L. perforata, Mont, (syn., L. vaga, decumbens, radicans, Kg.
Tab. Phyc, xv, tab. 49-51). I should regard it [as] a very thin form of this species

(200-100 fi thick), L. perforata, f. tenuissimia (if not a new species ??)."

Agardh's description of L. perforata (loc. cit.) is as follows : Genus Laurencia,

section 3—" Fronde tereti subvage ramosa ; sterile caespites depressos intricatos-

pannosos formante, fertile pinnato-ramosa, ramis suboppositis. L. perforata pur-

purea, fronde tereti filiformi quoquoversum et vage intricato-ramosa, ramis recurvis

radicantibus sursum ranulos seriatos secundos emittentibus, ramulis clavates, fruc-

tiferis."

Laurencia caespitosa, Lamouroux, is also reported by Hooker from Auckland
Islands, but has not been recently collected, and its occurrence there may be con-

sidered doubtful, as it seems to be confined to the warmer waters of the Atlantic.

Polysiphonia, Greville.

Distribution.—All seas.

Polysiphonia decipiens, Montagne.

Polysiphonia decipiens, Mont., Voy. au Pole sud, Bot., i, p. 131, 1845 ; Hook,
f. & Harv., Fl. Antarct., vol. i, p. 184, 1847.

Auckland Islands ; Hombron, Hooker. (New Zealand.)

This is a little-known species. The plant described by Agardh as P. decipiens

is P. aterrima, Hook. f. & Harv. (vide under P. aterrima Falkenberg, " Die Rhodo-
melaceen," p. 126).

34— S.
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Polysiphonia dumosa, Hook. f. & Harv.

Polysiphonia dumosa, Hook. f. & Harv., Fl. Antarct., vol. i, p. 182, tab. 75,

fig. 1, 1847 ; J. Ag., Sp. Alg., vol. ii, p. 950, 1852.

Campbell Island ; Hooker.

A little-known and doubtful species.

Polysiphonia Lyallii, Hook. f. & Harv.

Polysifhonia Lyallii, Hook. f. & Harv., Fl. Nov. Zel., ii, p. 230.

Auckland Islands ; Hooker. Enderby Island ; J. C. S. !

Agardh( 1
) seems to have been deceived as to the identity of this plant by

erroneously named specimens distributed by Haivey. He describes the plant as

having seven siphons, whereas it has only four. (See for a full discussion of its

affinities Falkenberg, " Die Bhodomelaceen," p. 143.)

Brogniartella, Bory, 1822.

Distribution.—Chiefly in Australasian seas.

Brogniartella australis (C. Ag.), Schmitz.

Cladostephus australis, C. Ag., Syst. Alg., p. 169, 1824. Polysiphonia clado-

stephus, Mont., Ann. Sci. Nat., 1843 ; Mont., Voy. au Pole sud, Bot., i,

p. 132, tab. 13, f. 4, 1845. P. australis, J. Ag., Spec. Alg., p. 1044, 1863.

Brogniartella australis, Falk., "Die Rhodomelaceen," p. 546.

Auckland Islands ; Hombron, Hooker. * The Snares ; R. M. L. (New Zea-

land, Australia, Tasmania.)

Euzoniella, Falkenberg, 1901.

Distribution.—Australasian seas.

Euzoniella cuneifolia (Mont.), Falkbg.

Polyzonia cuneifolia, Mont., Voy. au Pole sud, Bot., i, p. 143, 1845 ; Hook. f. &
Harv., Fl. Nov. Zel., ii, p. 226, 1855. Euzoniella cuneifolia, Falk., " Die
Rhodomelaceen," p. 368, 1901.

* The Snares ; R. M. L. Auckland Islands ; Hooker, R. M. L. Campbell
Island ; Hooker, J. C. S. ! (Southern New Zealand.)

The specimens from Perseverance Harbour collected by Mr. Crosby Smith are

unusually well developed, from 8 cm. to 10 cm. in length, not epiphytic, but attached

to the rocks by holdfasts. (Plate XXII, fig. 2 ; Plate XXIII, fig. 3.)

Euzoniella flabellifera (J. Ag.), R. M. L.

Polyzonia flabellifera, J. Ag., Till. Alg. Syst., vi, p. 74.

* The Snares ; R. M. L., J. C. S. ! Campbell Island ; J. C. S. !

(

l
) J. G. Agardh, " Species Algarum," p. 1021.
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The following is Agardh's description of the species :
" P. flabettifera foliis ad

geniculum quodque secundum alterne egredientibus, ambitu flabelliformibus, margine
inferiore et superiore rectis integerrimis, petiolum versus cuneatim adproximatis,

antico margine arcuato saepius argute dentato cellulis paginalibus rectangularibus,

primariis a petiolo radiantibus, radiis novis superne formatis bifurcationem folii

properantibus."

The genus Euzoniella was established by Falkenberg( 1

) for the insertion of

various species previously included under the genus Polyzonia. He seems to have
overlooked the species Polyzonia flabettifera, J. Ag.,(-) which, belonging to the same
section as P. cuneifolia, should also have been transferred to Euzoniella. Further,

E. flabettifera is probably to be identified with Polyzonia cuneifolia, var. bifida,

from Port Preservation, of Hooker and Harvey( 3
), but, as no type specimens of

this variety are available in New Zealand, a certain opinion on this point cannot
be given. I have, however, New Zealand specimens of E. flabettifera, identified by
Agardh, and the plants from the Snares and Monument Harbour agree with these in

all details. The leaflets are double throughout ; the divisions vary much in relative

size— sometimes they are equal or nearly so, sometimes the inner leaflet is the

smaller, though it is occasionally the outer one which is the less. The upper
margin of the outer leaflet is usually much more erose than the upper margin
of the inner leaflet, which is dentate, the teeth running out into short hyaline

points. But there seems to be a good deal of variation in the matter. I have
a form from Dunedin, also collected by Mr. Crosby Smith, in which most of the

leaflets are trifid. The plant is, on the whole, rather smaller than E. cuneifolia,

and usually the adjacent leaflets are more widely apart in E. flabettifera than
in E. cuneifolia. However, the large non-epiphytic forms of E. cuneifolia from
Perseverance Harbour have in parts the upper margin of one leaflet separated

from the lower margin of the one above by a space equal to the breadth of the

leaflet.

Falkenberg considers the plant E. cuneifolia, var. bifida, as not even a variety

of E. cuneifolia. He states that bifid leaflets are chiefly characteristic of the fertile

and certain other portions of the shoots of E. cuneifolia, whereas the leaflets on the

creeping stems are unsplit. He further points out that, as bifid leaflets and un-

divided ones are sometimes to be found on the same shoot, they cannot be considered

to mark even a variety. He thus identifies E. cuneifolia, var. bifida, with the normal
form of E. cuneifolia. It is, to my mind, much more likely that the variety bifida

is really E. flabettifera, which is not unlike E. cuneifolia in many of its characteristics,

and has its leaflets normally bifid. It is true that an occasionally bifid leaf may be
found on E. cuneifolia ; on the other hand, an occasionally entire leaflet may
be found on E. flabettifera ; but the two forms

—

{a) with single leaflets, (b) with

double leaflets—are typically quite distinct. It will, however, be seen from the

figures given that forms of E. flabettifera from Campbell Island, the Snares, and the

Bluff differ somewhat. (Vide Plate XXII, figs. 3, 4, 5 ; and Plate XXIII, figs. 4,

5, 6, 7, 8.)

i

1
)
" Die Khodomelaceen," p. 360.

(

2
)
Till. Alg. Syst., vi, p. 74.

(

3
) Fl. Nov. Zel, ii, p. 226.
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Microcolax, Schmitz, 1897.

Distribution.—As for species.

Microcolax botryocarpa, Schmitz.

Microcolax botryocarpa, Falkenberg and Schmitz, Engler and Prantl's " Pflan-

zenfamilien," Algae, p. 458, 1897 ; Falk., " Die Rhodomelaceen," p. 357,

1901.

The plant described by Hooker and Harvey in the " Flora Antarctica " as Poly-

siphonia botryocarpa was really a combination of a plant resembling a Polysiphonia

and a little parasite. The host plant has been described by Schmitz as Streblocladia

neglecta, and the parasite as Microcolax botryocarpa. The parasite appears as little

bundles of filaments about \ mm. high on all parts of the host. In the " Pflanzen-

familien " the distribution of the genus Microcolax is given as the Antarctic Ocean,

but there is no definite evidence that it has yet been collected elsewhere, except

the Auckland Islands. Its distribution, however, will probably be found to be the

same as the host.

Dipterosiphonia, Schmitz and Falkenberg, 1897.

Distribution.—New Zealand, Australia, Brazil, Mediterranean Sea.

Dipterosiphonia heteroclada (J. Ag.), Falkenberg.

Polysiphonia dendritica, Hook. f. & Harv., Fl. Nov. Zel., ii, p. 232, 1855. P.

heteroclada, J. Agardh, Till. Alg. Syst., iv, p. 98. Dipterosiphonia hetero-

clada, Falk., " Die Rhodomelaceen," p. 320, 1901.

* Antipodes Island; Cockayne (identified by Major Reinbold). (Also known
from New Zealand and (?) Australia.)

As the specific name dendritica is preoccupied for the Brazilian Polysiphonia

(Dipterosiphonia) dendritica, C. Ag., it must be replaced by the specific name hetero-

clada, proposed by J. Agardh.

Hekposiphonia, Naegeli, 1846.

Distribution.—Widely distributed, especially in warmer seas.

Herposiphonia ceratoclada (Mont.), Falkenberg.

Polysiphonia ceratoclada, Mont., Voy. au Pole sud, Bot., i, p. 130, tab. 5, fig. 2,

1845 ; Hook. f. & Harv., Fl. Antarct., vol. i, p. 183, tab. 85, fig. 2, 1847.

Herposiphonia ceratoclada, Falk., " Die Rhodomelaceen," p. 313, 1901.

Auckland Islands ; d'Urville, Hooker.

Streblocladia, Schmitz, 1897.

Distribution.—As for species^ 1
)

Streblocladia neglecta (Mont.), Schmitz.

Rhodomela (?) botryocarpa (partim), Mont., Voy. au Pole sud, Bot., i, p. 140,

1845. Polysiphonia botryocarpa (partim), Hook. f. & Harv., Fl. Antarct.,

(

1
) There is another doubtful species from the Mediterranean Sea.
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vol. i, p. 69, tab. 70, 1847. Rhodomela glomerulata (partim), Hook. f. &
Harv., Handb. N.Z. Flora, p. 665, 1855. Streblocladia neglecta, Schmitz

and Falkenberg, Engler and Prantl's " Pflanzenfamilien," Algae, p. 457,

1897 ; Falk., " Die Rhodomelaceen," p. 354, 1901.

Auckland Islands ; d'Urville, Hooker, R. M. L. (New Zealand.) (Identified

by A. Gepp.)

Fam. CERAMIACEAE.

Griffithsia, C. Agardh, 1817.

Distribution.—All seas.

A fragment of an alga probably belonging to this genus was collected by Mr,

Crosby Smith at Enderby Island. (Vide Plate XXIII, figs. 1, 2.)

Callithamnion, Lyngbye.
Distribution.—All seas.

Callithamnion cryptopterum (Hook. f. & Harv.), Kiitz.

Callithamnion micropterum, Hook. f. & Harv., Fl. Antarct., vol. i, p. 192, 1847.

C. cryptopterum, Kiitz., Sp. Alg., p. 646, 1849.

Auckland Islands ; Hooker.

A little-known and not recently collected species. As Montagne had previously

described a distinct species from the Canaries as C. micropterum, Kiitzing altered

the specific name of this plant to C. cryptopterum.

Callithamnion gracile, Hook. f. & Harv.

Callithamnion gracile, Hook. f. & Harv., Fl. Antarct., vol. i, p. 191, tab. 78,

fig. 1, 1847.

Campbell Island ; Hooker.

A little-known and not recently collected species.

Ptilothamnion, Thuret, 1877.

Distribution.—Probably in many seas.

Ptilothamnion pectinatum (Mont.), Pv. M. L.

Callithamnion pectinatum (?), Mont., Voy. au Pole sud, Bot., i, p. 90, 1845
;

Hook. f. & Harv., FL Antarct., vol. i, p. 191, 1847. Ptilothamnion pectin-

atum, Laing, " New Zealand Species of Ceramiaceae," Trans. N.Z, Inst.,

vol. xxxvii, p. 388, 1905.

Auckland Islands ; d'Urville. The Snares ; J. C. S. ! (Stewart Island.)

I previously described (loc. cit.) this plant from specimens obtained from Half-

moon Bay, Stewart Island, and identified it somewhat doubtfully with Montagne's
C. pectinatum. My previous specimens were somewhat immature ; and the present

ones, collected at the Snares by Mr. Crosby Smith, are much larger, and present
various differences in branching from the Stewart Island specimens.
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They are densely tufted, 1-2 cm. high, and much branched. In dried specimens

the thallus is dull brown in colour. The pinnae are themselves irregularly pinnately

and occasionally dichotomously branched. In the Stewart Island specimens, from
towards the upper ends of each cell of the pinnae spring two ultimate distichous

pinnules of limited growth. In the Snares specimens the ultimate pinnules are less

regularly arranged. Perhaps the most common and characteristic arrangement is

for them to be in alternate pairs. Two joint-cells in succession give rise to a pinnule

on the same side ; then the two cells above them give rise to a pair of pinnules on
the opposite side. This arrangement, however, is by no means the only one, though
perhaps the most common. Occasionally joint-cells may be found without pinnules

;

and at other times three pinnules will spring out in succession from one side of the

pinna ; or sometimes a cell will give rise to a pair of pinnae, as in the Stewart Island

specimens. I have seen as many as four pinnules in succession on one side without

corresponding ones on the other side.

The tetraspores are the same as those of the Stewart Island specimens, and
similarly placed.

Pleonosporium, Naegeli, 1861.

Distribution.—Northern and southern extra-tropical seas.

Pleonosporium hirtum (Hook. f. & Harv.), R. M. L.

Callithamnion hirtum (partim), Hook. f. & Harv., Fl. Antarct., vol. i, p. 192,

tab. 78, fig. 2, 1847. Pleonosporium hirtum, Laing, " New Zealand Species

of Ceramiaceae," Trans. N.Z. Inst., vol. xxxvii, p. 393, 1905.

Auckland Islands ; Hooker. (New Zealand.)

If, as I think probable, Harvey confused several species under the name
C. hirtum, it may be doubted which of these is represented by the plant collected

by Hooker at the Auckland Islands. As, however, in New Zealand at least, P.

hirtum is much more common than the others (Spongoclonium sp.), the Auckland
Island plant is perhaps this species. Indeed, the figure in the " Flora Antarctica

"

almost certainly represents P. hirtum, or the very closely allied P. Brounianum,
rather than a Spongoclonium.

Euptilota, Kiitzing, 1847.

Distribution.—South temperate and subantarctic seas.

Euptilota formosissima (Mont.), Kiitz.

Ptilota formosissima, Mont., Voy. au Pole sud, Bot., i, p. 98, tab. 9, fig. 3, 1845
;

Hook. f. & Harv., Fl. Antarct., vol. i, p. 190, tab. 77, 1847. Euptilota

formosissima, Kiitz, Sp. Alg., p. 671, 1849. Ptilota formosissima, Hook,

f. & Harv., Handb. N.Z. Flora, p. 708, 1864.

* The Snares ; R. M. L. Auckland Islands ; d'Urville, Hooker, J. C. S. !

R. M. L. (New Zealand.)



Marine Algae.] SUBANTARCTIC ISLANDS OF NEW ZEALAND. 519

-J

N,

B. Broadhead del.

PLATE XXTI1.



520 SUBANTARCTIC ISLANDS OF NEW ZEALAND. [Marine Algae.

Ballia, Harvey, 1843.

Distribution.—All subantarctic seas.

Ballia callitricha (C. Ag.), Kiitz.

Sphacelaria callitricha, C. Ag., Syst. Alg., p. 166, 1824. Ballia Brunonia, Harv.
in Hook. Journ. of Bot., ii, p. 191, 1843. B. Hombroniana, Mont., Voy. au
Pole sud, Bot., i, p. 94, 1845. B. Brunonia, Hook. f. & Harv., Fl. Antarct.,

vol. i, pp. 78, 182, 1847. B. callitricha, Kiitz., Sp. Alg., p. 663, 1849
;

Hook. f. & Harv., Handb. N.Z, Flora, p. 710, 1864.

* The Snares ; J. C. S. ! Auckland Islands ; Hooker and Harvey, J. C. S. !

Campbell Islands ; Hooker. (Australia, Tasmania, New Zealand, Cape Horn, Falk-

land Islands, Kerguelen Land.)

Ceramium, Both.

Distribution.—Abundant in all seas.

Ceramium rubrum, C. Ag.

Ceramium rubrum, C. Ag., Spec. Alg., ii, p. 146, 1820-27 ; Hook. f. & Harv.,

Fl. Nov. Zel., ii, p. 256, 1855.

Auckland Islands ; Hooker, J. C. S. ! Campbell Island ; Hooker, B. M. L.

(Common in all temperate seas.)

Ceramium diaphanum, Lightfoot.

Ceramium diaphanum, Lightfoot, Scot., p. 996 ; Hook. f. & Harv., Fl. Nov. Zel.,

ii, p. 256, 1855 ; J. Ag., Epicr. Florid., p. 98, 1876.

So many ill-defined species have been included under this caption that it may
well be doubted whether amongst the diaphanous forms occurring on the New Zealand

coast we have any which belong to C. diaphanum in the stricter sense. The distribu-

tion given below can only be regarded as true of C. diaphanum, as understood in a

wide sense.

Auckland Islands ; Hooker. (Atlantic Ocean, Cape of Good Hope, New Zea-

land, Australia.)

Ceramium aucklandicum, Kiitzing.

Ceramium aucklandicum, Kiitz., Sp. Alg., p. 686, 1849 ; J. Ag., Anal. Algol.,

cont. ii, p. 36, 1894.

Auckland Islands ; Hooker, J. C. S. !

" Ceramium pollicare vage et crebre dichotomum ramulis superioribus gra-

cilibus forcipatis, forcipibus apertis ; articulis diametro aequalibus. Tetrocharpia

in ramis mediis numerosa nodiformia, semi-erumpentia." (Kiitz., loc. cit.)

Amongst the specimens of Ceramium collected by Mr. Crosby Smith at Enderby
Island is a fragment of a plant which agrees well with Agardh's description of

Ceramium aucklandicum (loc. cit.). The specimen bears cystocarps. I have not seen

the tetraspores. The cystocarps generally replace one of the terminal segments,

are often in pairs, and are enclosed by one to four involucral branchlets, or by none.

The joint-cells are from two-thirds as long as broad to as long as broad.
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Ceramium virgatum, Hook. f. & Harv.

Ceramium virgatum (?), Hook. f. & Harv., Fl. Nov. Zel., ii, p. 256 ; J. Ag., Anal.

Algol., cont. ii, p. 45, 1894.

* Auckland Islands ; J. C. S. ! (New Zealand.)

A fragment apparently belonging to this species occurs amongst those sent

me by Mr. Crosby Smith. It bears tetraspores, but is almost too small for certain

identification.

Ceramium apiculatum (Hook. f. & Harv.), J. Ag

Ceramium cancellatum (partim), Hook. f. & Harv., Fl. Nov. Zel., ii, p. 256, 1855.

C. apiculatum, J. Ag., Epicr. Florid., p. 105, 1876 ; J. Ag., Anal. Algol.,

cont. ii, p. 20, 1894.

Auckland Islands ; Hooker. (New Zealand; J. Ag.)

Ceramium cancellatum is a species from the Cape of Good Hope, considered by
Agardh to be quite distinct from the New Zealand plant, which he describes as fol-

lows (Epicr. Florid., loc. cit.) :
" C. apiculatum fronde elatiore compressa distiche

pinnata pinnis dichotomo-pinnulatis subcorymbosis, segmentis patentibus, terminali-

bus eximie divaricatis apiculatis, articulis inferioribus diametro subbrevioribus ubique
corticatis, sphaerosporis strato corticali immersis in segmentis antepenultimis cir-

cumcirca verticillatis, in verticillo pluribus, parum prominulis favellis."

Ceramium vestitum (?), Hook. f. & Harv.

Ceramium vestitum, Hook. f. & Harv., Fl. Nov. Zel., ii, p. 256, 1855.

Antipodes ; Cockayne !

I forwarded a species of Ceramium collected by Dr. Cockayne at Antipodes, and
it was returned as Ceramium vestitum, Harv. (?) (C. Stichidiosum affine), {vide also

J. Ag., Epicr. Florid., p. 106). Agardh has also identified doubtfully some sterile

specimens collected by Berggren at Dunedin and Banks Peninsula as belonging to

this species (Anal. Algol., cont. ii, p. 40). His plants are minute, more slender than
C. rubrum, but completely corticated, the lower internodes apparently showing the

characteristic reticulated appearance of C. rubrum. The joint-cells are a little longer

than broad. The primary pinnae branch outwards in all directions, and the thallus

is densely clothed on all sides with prolifications. This characteristic he thinks may
have led to the specific name vestitum. Harvey's original specimens came from
Stewart Island ; his diagnosis, however, is not sufficiently discriminative to enable

the species to be identified with certainty without comparison with his type speci-

mens. He considered his species as perhaps a state of C. rubrum.

Ceramium stichidiosum (?), J. Ag.

Ceramium stichidiosum, J. Ag., Epicr. Florid., p. 105, 1876 ; J. Ag., Anal. Algol.,

cont. ii, p. 21, 1876 ; C. stichidiosum, J. Ag., var. Smithii, R. M. L. (var.

nov.), 1909. C. stichidiosum, J. Ag., var. scopulorum, R. M. L. (var.

nov.), 1909.

I had originally intended to describe certain specimens of Ceramium from
Enderby Island and the Snares, collected by Mr. J. Crosby Smith, as a new species,
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under the name C. Smithii ; however, after much consideration, it seems to me
better to retain them under Agardh's specific name stichidiosum, and to call the

Enderby Island specimens C. stichidiosum, var. Smithii, and those from the Snares

C. stichidiosum, var. scopulorum. If, however, they should hereafter be considered

to constitute a distinct species I would recommend that the specific name Smithii

be adopted, in honour of Mr. J. Crosby Smith, who collected them, and who has
also collected the algae of eastern and southern Otago with great care and much
enthusiasm.

Unfortunately, I have seen no authentic specimens of C. stichidiosum, and am
therefore not certain whether these plants can be retained under this specific name.
I can, however, find in them no characteristic to separate them distinctly from C.

stichidiosum, as described by Argardh. However, in both the specimens from the

Snares and those from Enderby Island the tetraspores are more or less confined to

the ultimate and penultimate segments of the pinnules, and do not form the complex
stichidiose-like organs described by Agardh (Anal. Algol., loc. cit.). It is possible,

if they were more fully developed, or growing in warmer seas, the fertile segments
would be more luxuriantly developed, when they would apparently agree in all

respects with those described by Agardh. As, however, there may be some doubt
of the identity of my plants with those described by Agardh, I give a fairly full

description of them.

Ceramium stichidiosum, var. Smithii.

A small densely tufted filiform plant 2-4 cm. high, nearly black (Klinksieck's
" Code des Couleurs," No. 65) in dried specimens, irregularly alternately subdis-

tichously pinnately branched in the lower portion of the plant. Main pinnae almost

squarrose, with simple more or less branched prolifications. Terminal and sub-

terminal pinnules more or less dichotomous, and somewhat apiculate ; ultimate

pinnules usually divaricating, at other times, when very young, sometimes slightly

incurved. Branching of pinnae takes place at somewhat irregular intervals, but
generally a ramulus is given off from about every fifth joint-cell, the forks being

strict at the axils.

The whole plant is completely and nearly regularly corticated by a layer of

minute, irregularly shaped, angular, rounded, or elongated cells, rather more densely

arranged over the nodes than over the internodes. A transverse section of the

stem shows a few somewhat larger internal cortical cells, quite distinct, however,

from the large internal cortical cells of a Microcladia.

The tetraspores are large and numerously developed in irregular lines on both

sides of the terminal and subterminal pinnules. They are first immersed, but after-

wards protruded by about half their extent from the cortex, giving the pinnules a

swollen and somewhat stichidiose appearance. They are occasionally developed on
the face as well as on the edge of the pinnule. Cystocarps not seen.

The species C. stichidiosum comes nearest aficulatum, from which, however,

it may be distinguished by its abundant prolifications, by its much more slender

and less -flattened stems, by its long, narrow, and almost acuminate terminal seg-

ments. (In C. apiculatum the ultimate pinnules are almost truncated. (Vide

Plate XXII, fig. 1 ; Plate XXIV, figs. 1, 4.)

* Enderby Island ; J. C. S.

!
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Ceramium stichidiosum, var. scopulorum.

General description as for C. stichidiosum, var. Smithii, but differing in the

following points : A larger plant, 4-6 cm. high, dark red in colour (Klinksieck's
" Code des Couleurs," No. 578), much more luxuriant, denser in growth, and differing

much in general appearance from the preceding, but scarcely to be distinguished

from it by any important diagnostic character. The tips of the pinnae end in a

pencil of acuminate pinnules, owing to the repeated dichotomous branching of the

terminal and subterminal segments, the forks remaining very narrow, not so densely

clothed with prolifications as the preceding.

The cortication seems to present certain differences from the preceding, but
these are perhaps due to the more luxuriant growth of the plant. The whole plant,

except the young pinnules and prolincations, is completely corticated by threads

consisting of minute cells which are developed upwards and downwards from the

larger cells covering the nodes. The interspaces between the cells give to the inter-

nodes a more or less longitudinally veined appearance. On the internodes of the

young pinnules transverse hyaline lines are sometimes seen. Tetraspores as in

C. stichidiosum, var. Smithii. Cystocarps solitary or in pairs in the axils of the sub-

terminal pinnules, (Plate XXIV, fig. 2, represents a fragment of frond of C. stichi-

diosum, var. scopulorum, magnified to show cystocarps.)

* The Snares ; J. C. S. !

Microcladia, Greville.

Distribution.—Most seas.

Microcladia pinnata, J. Ag., Anal. Algol., cont. iv, p. 34, 1897.

Enderby Island ; J. C. S. ! (New Zealand ; R. M. L.)

The species is scarcely to be distinguished from the northern M. Coulteri ; but,

as no description of it has been given in any publication dealing with New Zealand
plants, I append one.

Thallus 15-20 mm. long, filiform, compressed, the whole distichously, rather

laxly, alternately decompound. Lower pinnae rather distant, 1-2 cm. apart, alternate

elongate, generally not much branched, and with the secondary pinnae and pinnules

about lanceolate in outline. Ultimate pinnules acute, and coming off at an angle of

about 45° or more from the pinnae. The lower pinnae are set at about right angles

to the main stem, but the upper ones become less and less divergent. The main
stem and pinnae are sometimes provided with two series of distichous simple or

subsimple prolincations 1-3 mm. in length. In some forms these are wanting, and
the main stem is completely glabrous. The tetraspores (not hitherto described) are

in tetrads, subterminal in the ultimate pinnules, at first completely immersed, but
afterwards partially extruded, and more or less irregularly arranged, generally in

irregular longitudinal series along both margins of the thallus, sometimes appearing
to be pseudo-verticillate and at other times scattered, the arrangement varying
in different parts of the same frond. The cystocarps are terminal or subterminal,

sessile or shortly stalked, black in dried specimens, and surrounded by a more or less

completely developed involucre of ramuli.
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Fam. GRATELOUPIACEAE.

Pachymenia, J. Agardh, 1876.

Distribution.—Cape of Good Hope, New Zealand.

Pachymenia lusoria (Hook. f. & Harv.), J. Agardh.

Iridaea lusoria, Hook. f. & Harv., Fl. Nov. Zel., ii, p. 252> 1855. Pachymenia
lusoria, J. Agardh, Epicr. Florid., p. 146, 1876.

* The Snares ; R. M. L., J. C. S. * Antipodes ; Cockayne ! (Abundant in the

southern parts of New Zealand.)

Grateloupia (?) aucklandica, Mont. (Voy. au Pole sud, Bot. i, p. 115, tab. 110,

fig. 1) is a very doubtful and not recently collected species.

Fam. DUMONTIACEAE.

Dumontia, Lamouroux.

?? Dumontia filiformis, Grev.

This plant is recorded from Campbell Island by Hooker, but is a distinctly

northern species. Agardh (Epicr. Florid., p. 150), writing under Grateloupia pro-

lifera, thinks it possible that this may have been the plant identified by Hooker as

D. filiformis.

Dumontia cornuta, Hook. f. & Harv. (Fl. Antarct., vol. i, p. 189) is another not

recently collected plant of very doubtful identity. It is reported only from Camp-
bell Island.

Fam. CORALLINACEAE.

Literature for a proper description of the Corallinaceae, including Foslie's recent

papers, is not available in New Zealand, and no attempt has yet been made to identify

the species collected during the " Hinemoa " trip. The following species were ob-

tained by previous collectors :

—

Corallina (Tournefort), Lamouroux.

Distribution.—All seas.

Corallina Hombronii (Mont.), J. Ag.

Jania Hombronii, Mont., Voy. au Pole sud, Bot., vol. i, p. 145, 1845. Coral-

lina Hombronii, J. Ag., Sp. Alg., ii, p. 574, 1852.

Auckland Islands ; Hombron, Hooker.

A not recently collected species closely allied to the better known C. Cuvieri of

the South Temperate Ocean.
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Corallina virgata, Zanardini.

Corallina virgata, Zan., " Rivista Sulle Corallineae," 1844. C. granifera, J. Ag.,

Sp. Alg., ii, p. 569, 1852.

Antipodes ; Cockayne (identified by Reinbold). (Mediterranean, Africa, Queens-
land.)

As there is no published description accessible in New Zealand, the following

from Areschoug (J. Ag., Sp. Alg., loc. cit.) may be quoted :

—

" C. granifera, fronde pollicari flaccida filiformi capillari, primaria inferne ramosa,
ramis bipinnatis, pinnis patentibus irregulariter pinnatis, pinnulis simplicibus 1,

dichotomo-ramosis, articulis ramiferis cuneatis, 1 subclavatis, eramiferis subcylin-

draceis utrisque diametro 3 plo. - 4 plo. longioribus, Keramidiis apicalibus suburnae
formibus poro producto biquadricorniculatis, cornibus attenuatis."

Melobesia, Lamouroux.

Distribution.—In nearly all seas.

Melobesia antarctica, Hook. f. & Harv.

Melobesia antarctica, Harvey, " Nereis Australis," p. Ill, 1847 ; Hook. f. &
Harv., Handb. N.Z. Flora, p. 681, 1864.

Auckland Islands ; Hooker. (Cape Horn, Falkland Islands, Kergulen Land.)

INCERTAE SEDIS.

Apophloea, Harvey, 1855.

Distribution.—New Zealand.

A genus of uncertain position, perhaps belonging to the Sphaerococcaceae.

Apophloea Sinclairii, Harvey.

Apophloea Sinclairii, Hook. f. & Harv., Fl. Nov. Zel., ii, p. 244, tab. 116b, 1855.

* The Snares and * Campbell Island ; R. M. L. (Otago, Stewart Island.)



526 SUBANTARCTIC ISLANDS OF NEW ZEALAND. [Marine Algae.

EXPLANATION OF PLATES XXI-XXIV.

Plate XXI.

Fig. 1. Portion of specimen of Hypoglossum crassinervium (?) from Campbell Island. (Natural size.)

Fig. 2. Portion of specimen of Hypoglossum crassinervium, St. Clair, Dunedin. (Natural size.)

Plate XXII.

Fig. 1. Portion of a frond of Ceramium stichidiosum, var. Smithii, showing divaricating pinnules.

(Magnified.)

Fig. 2. Fragment of frond of Euzoniella cuneifolia. ( x 20.)

Fig. 3. Fragment of frond of Euzoniella flabellifera. ( x 20.) (Form from St. Clair, Dunedin.)

Fig. 4. Fragment of same from Snares. ( x 20.)

Fig. 5. Fragment of same from Campbell Island. ( x 20.)

Plate XXIII.

Fig. 1. Portion of frond of species of Griffithsia (?) from Enderby Island. ( x 15.)

Fig. 2. Node of same. ( x 150.)

Fig. 3. Portion of stem and base of pinnule of Euzoniella cuneifolia, to show shape and arrangement
of cells. ( x 100.)

Fig. 4. Portion of stem and pinnule of Euzoniella flabellifera, to show shape and arrangement of cells.

Specimen from Snares. ( x 100.)

Fig. 5. Fragment of frond of Euzoniella adiantiformis, from the Bluff (collected by Berggren, type
specimen of J. Agardh), given for comparison with E. cuneifolia and E. flabellifera. ( x 20.)

Fig. 6. Portion of stem and pinnule of above. ( x 100.)

Fig. 7. Portion of stem and pinnule of E. flabellifera. Specimen from St. Clair, Dunedin. ( x 100.)

Fig. 8. Portion of stem and pinnule of E. flabellifera. Specimen from Campbell Island. ( x 100.)

Plate XXIV.

Fig. 1. Fragment of Ceramium stichidiosum, var. Smithii, showing joint-cells and cortication. ( x 500.)

Fig. 2. G. stichidiosum, var. scofulorum, showing cystocarps. ( x 50.)

Fig. 3. Rhodymenia dichotoma : Transverse section of frond. ( x 240.)

Fig. 4. 0. stichidiosum, var. Smithii, showing tetraspores. ( x 100.)

Fig. 5. Rhizoclonium Hookeri : Portion of creeping rhizome, showing rhizoid and young filaments.

( x 50.)

Fig. 6. R. Hookeri : Tip of an older filament. ( x 50.)
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PLATE XXIV.



ARTICLE XXII [.-LIST OF CRYPTOGAMS (EXCLUDING ALGAE AND

PTERIDOPHYTA)

COLLECTED BY MEMBERS OF THE EXPEDITION TO THE SUBANTARCTIC
ISLANDS OF NEW ZEALAND.

The numbers correspond to those of the specimens in the collectors' herbaria and
in the Royal Botanical Museum of Berlin. The Antipodes Island cryptogams are

here recorded for the first time ; they were collected by Cockayne in July, 1903. It

may be noted that no Snares species are in this list, this group, strange to say, being

almost without bryophytes, as pointed out by Kirk in 1891 (Rep. A.A.A.S., iii,

p. 217). The absence of these plants probably depends upon the close covering

of the ground by tussocks, the constant destruction of the vegetation by penguins,

and the absence of rata forest, with its hygrophytic interior.

FUNGI, L.

(Identified by Mr. G. Massee, F.R.S., Royal Gardens, Kew.)

PYRENOMYCETES, Fries.

Lachnea, Fries, 1823.

Distrib.—Temperate and subtemperate zones of both hemispheres.

Lachnea scutellata, Gillet.

Campbell Island ; rare (J. B. Mayne). No. 2.

Distrib.—Europe, Java, Tasmania, United States, Fuegia.

BASIDIOMYCETES, Fries.

Omphalia, Fries, 1821.

Distrib.—Temperate and subarctic regions of both hemispheres.

Omphalia umbellifera, Fries.

Campbell Island
;

plentiful in all the meadows (J. B. Mayne). No. 1.

Distrib.—Europe, Greenland, Ceylon, Tasmania, and United States.

Lentinus, Fries, 1836.

Distrib.—Cosmopolitan.

Lentinus strigosus, Fries.

Campbell Island ; on Dracophyllum (J. B. Mayne).

Distrib.—Ceylon, Tasmania, and United States.
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Fomes, Fries, 1851.

Fomes lucidus, Fries.

Campbell Island ; on dead Dracophyllum (J. B. Mayne). No. 4.

Distrib.—Common everywhere, except in the Arctic Zone.

Fomes annosus, Fries.

Auckland Island (J. B. Mayne). No. 7.

Distrib.—Europe, United States, and Cuba.

A very destructive wound-parasite to conifers in Europe.

Stereum, Persoon, 1796.

Stereum vellereum, Berk.

Campbell Island ; on dead wood of Dracofhyllum (J. B. Mayne). No. 3.

Distrib.—Australia and New Zealand.

LICHENES.
(Identified by Mr. G. Massee, F.R.S., Royal Gardens, Kew.)

Collema, Wigg, 1780.

Collema flaccidum, Ach.

Campbell Island ; common on Dracophyllum (Chas. Chilton). No. 10.

Distrib.—Europe, Australia, New Zealand, and United States.

MYXOGASTRES, Fries.

Trichia, Haller, 1768.

Trichia affinis, De Bary.

Auckland Island (J. B. Mayne, Chas. Chilton). Nos. 8 and 9.

Distrib.—Europe, Tasmania, Australia, United States, and Cuba.

FUNGI.
(Ident fled by Professor Dr. G. Lindau, Botanisches Museum, Berlin.)

PERISPORIACEAE.

Antennaria, Link., 1809.

Distrib.—Subcosmopolitan.

Antennaria scoriadea, Berk.

Auckland Islands (J. S. Tennant). Nos. 65 and 73.

35— S.
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THELEPHOKACEAE.

Stereum, Pers., 1796.

Distrib.—Cosmopolitan.

Stereum hirsutum (WillcL), Pers.

Auckland Islands (J. S. Tennant). No. 72.

LICHENES.
(Identified by Professor Dr. G. Lindau, Botanisches Museum, Berlin.)

SPHAEROPHORACEAE.

Sphaerophorus, Pers., 1794.

Distrib.—Nearly cosmopolitan, but most species on the Southern Hemisphere.

Sphaerophorus fragilis (L.), Pers.

Auckland Islands (J. S. Tennant) ; No. 63. Campbell Island (Dr. Cockayne)
No. 841.

Sphaerophorus argus, Hook. f. et Tayl.

Auckland Islands (J. S. Tennant). No. 68.

Sphaerophorus tener, Laur.

Auckland Islands (J. S. Tennant). No. 60.

Sphaerophorus stereocauloides, Nylander.

Campbell Island (R. M. Laing).

Sphaerophorus australis, Laur.

Auckland Islands (J. S. Tennant). Nos. 55 and 62.

LECIDEACEAE.

Lopadium, Korb., 1855.

Distrib.—Lopadium is a nearly cosmopolitan genus.

Lopadium pezizoideum (Ach.), Korb., var. muscicola (Smf.), Korb.

Campbell Island (Dr. Cockayne). No. 843.

PANNARIACEAE.

Pannaria, Delis., 1827.

Distrib.—Cosmopolitan.

Pannaria mariana (E. Fr.), Mull. Arg.

Auckland Islands (J. S. Tennant). No. 82.
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STICTACEAE.

Sticta, Schreb., 1791.

Distrib.—Cosmopolitan ; most abundant in warmer countries.

Sticta Freycinetii, Del.

Antipodes Island (Dr. Cockayne). Nos. 828 and 832.

Sticta filicina (Ach.), Nyl.

Antipodes Island (Dr. Cockayne) ; No. 822. Auckland Island ; No. 824.

Sticta orygmaea, Ach.

Auckland Islands (J. S. Tennant) ; Nos. 69 and 70. Antipodes Island (Dr.

Cockayne) ; No. 837. Campbell Islands (R. M. Laing).

Sticta fragillima.

Auckland Islands (J. S. Tennant) ; No. 67. Campbell Island (R. M. Laing).

Of both localities the material is defective and the identification not certain.

PARMELIACEAE.

Usnea (Dill.), Pers., 1794.

Distrib.—A subcosmopolitan genus.

Usnea articulata (Hoffm.), Nyl.

Antipodes Island (Dr. Cockayne). Nos. 839 and 840.

CLADONIACEAE.

Cladonia, Wiggers, 1780.

Distrib.—Cosmopolitan.

Cladonia furcata (Huds.), Schrad., var. a racemosa (Hoffm.), Fr.

Habitat and collector uncertain.

Cladonia gracilis (L.), Willd., var. e Campbelliana, Wun.

Antipodes Island (Dr. Cockayne). No. 834.

Cladonia pycnoclada (Gaud.), Nyl.

Antipodes Island (Dr. Cockayne). No. 830.

Cladonia firma, Laur.

Campbell Island (Dr. Chilton). No. 27.

Cladonia aggregata (Sw.), Ach.

Auckland Islands (J. S. Tennant) ; No. 83. Campbell Island (R. M. Laing).

Antipodes Island (Dr. Cockayne) ; Nos. 819, 820, and 838.
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Cladonia retipora (Lab.), Fr.

Auckland Islands (J. S. Tennant) ; Nos. 64 and 70. Campbell Island (R. M.
Laing).

Cladonia verticillata, Hofim.

Antipodes Island (Dr. Cockayne). No. 844.

Cladonia fimbriata (L.) Fr., var. a simplex, Flot.

Auckland Islands (J. S. Tennant). No. 66.

Cladonia cornuta (L.), Schrad.

Campbell Island (R. M. Laing).

Stekeocaulon, Schreb., 1791.

Distrib.—Cosmopolitan.

Stereocaulon ramulosum, Ach.

Antipodes Island (Dr. Cockayne). Nos. 821 and 842.

Stereocaulon argodes, Nyl.

Antipodes Island (Dr. Cockayne). No. 835.

HEPATICAE.
(Identified by F. Stephani, Leipzig, Germany.)

MARCHANTIACEAE.

Marchantia (L.), Eaddi, 1818.

Distrib.—Cosmopolitan.

Marchantia cephaloscypha, Steph.

Auckland Island (Dr. Cockayne). Nos. 84 and 820.

JUNGERMANNIACEAE.

Metzgeria, Raddi, 1820.

Distrib.—Almost cosmopolitan.

Metzgeria glaberrima.

Antipodes Island (Dr. Cockayne). Nos. 827 and 831.

Metzgeria pinnata, Steph.

Auckland Islands (J. S. Tennant). No. 46.
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Pallavicinia (S. F. Gray, 1821), Steph., 1892.

Distrib.—Subcosmopolitan.

Pallavicinia connivens (Col.), Steph.

Antipodes Island (Dr. Cockayne). No. 823, partly.

Tylimanthus, Mitt., 1867.

Distrib.—On the Southern Hemisphere.

Tylimanthus homomallus, Steph.

Antipodes Island (Dr. Cockayne). No. 826.

Tylimanthus saccatus (Tayl.), Mitt.

Auckland Islands (J. S. Tennant) ; Nos. 35, 44, and 56. Campbell Island

(R. M. Laing).

Plagiochila, Spruce, 1885.

Distrib.—Subcosmopolitan, but more abundant in the tropics and the Southern

Hemisphere.

Plagiochila Howeana, Steph.

Auckland Islands (J. S. Tennant). No. 52, partly.

Plagiochila ramosissima, Lindb.

Auckland Islands (J. S. Tennant). No. 58.

Plagiochila strombifolia (Tayl.), Lehm.

Auckland Islands (J. S. Tennant). Nos. 48 and 53.

Leioscyphus, Mitt., 1855.

Distrib.—On the Southern Hemisphere and in the mountainous parts of the

tropics.

Leioscyphus chiloscyphoides, Mitt.

Auckland Islands (J. S. Tennant). No. 57, partly.

Lophocolea, Dum., 1835.

Distrib.—Cosmopolitan, but more abundant in the temperate Southern Hemi-
sphere.

Lophocolea pallida, Mitt.

Auckland Islands (J. S. Tennant) ; No. 2. Auckland Island (Dr. Cockayne) ;

Nos. 814 and 822. Antipodes Island ; No. 823, partly.

Lophocolea fulva, Steph.

Auckland Island (Dr. Cockayne). Nos. 813 and 815.
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Cheiloscyphus, Corda, 1829.

Distrib.—Most species on the Southern Hemisphere, few on the Northern.

Cheiloscyphus ciliatus, Steph.

Campbell Island (R. M. Laing).

Mastigobryum, Nees, 1838.

Distrib.—Almost cosmopolitan.

Mastigobryum involutum, Lindb.

Auckland Islands (J. S. Tennant) ; Nos. 1, 14a, 15a, 50. Auckland Island

(Dr. Cockayne) ; Nos. 84 and 817.

Lepidozia, Dum., 1831.

Distrib.—Almost cosmopolitan.

Lepidozia asperifolia, Steph.

Campbell Island (R. M. Laing).

Lepidolaena, Dum., 1835.

Distrib.—In the temperate and cold parts of the Southern Hemisphere.

Lepidolaena Menziesii (Hook.), Dean.

Antipodes Island (Dr. Cockayne). No. 836.

Trichocolea, Dum., 1822.

Distrib.—Cosmopolitan.

Trichocolea tomentella (Huds.), Nees.

Auckland Islands (J. S. Tennant) ; No. 52, partly. Auckland Island (Dr.

Cockayne) ; No. 86.

Schistochila, Dum., 1835.

Distrib.—On the Southern Hemisphere and in the mountains of the tropics.

Schistochila Lehmanniana, Nees.

Auckland Island (Dr. Cockayne). No. 818.

Schistochila pinnatifida, Hook.

Auckland Islands (J. S. Tennant). Nos. 42 and 45.

Madotheca, Dum., 1821.

Distrib.—In all parts of the world ; abundant in the tropics.

Madotheca Stangerii, L. et G.

Auckland Islands (J. S. Tennant). No. 57, partly. Mixed with Leioscyphus

chiloscyphoides

.
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M U S C I.

(Identified by Dr. W. F. Brotherus, Helsingfors, Finland.)

DICRANACEAE.

Dicranoloma, Ren., 1897.

Distrib.—Most species on the Southern Hemisphere.

Dicranoloma Billardieri (Schw.), Brotherus.

Auckland Islands (J. S. Tennant) ; Nos. 3, 9, 11, 18, 23, and 34. Campbell
Island (R. M. Laing). Auckland Island (Dr. Cockayne) ; Nos. 81, 812, and 816.

Dicranoloma Menziesii (Tayl.), Brotherus.

Auckland Islands (J. S. Tennant). Nos. 12 and 25.

Dicranoloma Menziesii (Tayl.), Brotherus, forma nana.

Auckland Islands (J. S. Tennant). Nos. 14, 15, and 30.

Dicranoloma setosum (Hook. f. et Wilson), Brotherus.

Auckland Islands (J. S. Tennant). No. 28.

Campylopus, Brid., 1819.

Distrib.—Nearly cosmopolitan.

Campylopus introflexus (Hedw.), Mitt.

Auckland Islands (J. S. Tennant) ; Nos. 17 and 36. Forma brevipila : Auckland
Islands (J. S. Tennant) ; Nos. 224 and 29.

DITRICHACEAE.

Ditrichum, Timm., 1788.

Distrib.—Subcosmopolitan.

Ditrichum affine, C. Mull.

Auckland Island (Dr. Cockayne). No. 819.

Ditrichum strictum, Hook. f. et Wils.

Auckland Islands (J. S. Tennant). Nos. 26 and 27.

SPLACHNACEAE.

Tayloria, Hook., 1816.

Distrib.—Scattered on both hemispheres.

Tayloria purpurascens, Hook. f. et Wilson.

Auckland Island (Dr. Cockayne). No. 811.
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BRYACEAE.

Leptostomum, E. Br., 1811.

Distrib.—South Asia, Polynesia, east Australia, New Zealand ; one species in

Chili.

Leptostomum inclinans, R. Br.

Antipodes Island (Dr. Cockayne). No. 833.

Leptostomum gracile, R. Br.

Auckland Islands (J. S. Tennant). No. 5.

Rhizogonium, Brid., 1827.

Distrib.—Warmer countries ; not represented in Europe.

Rhizogonium bifarium, Hook.

Auckland Islands (J. S. Tennant). No. 8.

Bartramia, Hedw., 1789.

Distrib.—Cosmopolitan.

Bartramia robusta, Hook, f . et Wils.

Auckland Islands (J. S. Tennant). No. 7.

Breutelia, Schimp., 1856.

Distrib.—Rare on the Northern Hemisphere ; more common on the tropical

mountains and in the Southern Hemisphere.

Breutelia pendula, Hook.

Auckland Islands (J. S. Tennant) ; No. 10. Campbell Island (R. M. Laing).

Breutelia comosa, Mitt.

Auckland Islands (J. S. Tennant). Nos. 19 and 33.

Ptychomnium, Hook. f. et Wils.

Distrib.—
Ptychomnium aciculare, Brid.

Auckland Islands (J. S. Tennant) ; No. 20. Campbell Island (R. M. Laing).

Auckland Island (Dr. Cockayne) ; No. 85.
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LEMBOPHYLLACEAB.

Camptochaete, Reichardt, 1870.

Distrib.—Only on the Southern Hemisphere—Melanesia, eastern Australia, Tas-

mania, New Zealand, Chili.

Camptochaete deflexa (Wils.), Jacq.

Campbell Island (R. M. Laing).

Lembophyllum, Lindb., 1872.

Distrib.—Eastern Australia, Tasmania, New Zealand.

Lembophyllum cochlearifolium (Schwaegr.), Lindb.

Auckland Island (Dr. Cockayne). No. 810.

HOOKERIACEAE.

Distichophyllum, Doz. et Molk., 1846.

Distrib.—Most species in south-eastern Asia, Polynesia, eastern Australia, New
Zealand, Fuegia.

Distichophyllum pulchellum, Hook. f. et Wils.

Auckland Islands (J. S. Tennant). No. 21.

HYPOPTERYGIACEAE.

Cyathophorum, Palis., 1805.

Distrib.—From eastern and southern Asia, through Malaysia, to eastern Australia

and New Zealand.

Cyathophorum bulbosum (Hedw.), C. Mull.

Auckland Islands (J. S. Tennant). No. 51.

HYPNACEAE.

Campylium (Sull.), Bryha., 1893.

Distrib.—More temperate regions ; the nearest relatives of the New Zealand
species in eastern Australia.

Campylium relaxum, Hook. f. et Wils.

Auckland Islands (J. S. Tennant). No. 4.
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Stereodon (Brid.), Mitt., 1869.

Distrib.—Through the more temperate parts of the globe.

Stereodon chrysogaster, C. Mull.

Auckland Islands (J. S. Tennant) ; No. 41. Auckland Island (Dr. Cockayne)
;

No. 87.

Acrocladium, Mitt., 1869.

Distrib.—

Acrocladium chlamydophyllum, Hook f. et Wils.

Auckland Islands (J. S. Tennant) ; No. 22. Campbell Island (R. M. Laing).

Mniodendron, Lindb.

Distrib.—
Mniodendron comosum, Labill.

Auckland Islands (J. S. Tennant). No. 6.

Mniodendron Sieberi, C. Mull.

Auckland Islands (J. S. Tennant). No. 32.

Mniodendron Kroneanum, C. Mull.

Auckland Islands (Dr. Cockayne). No. 89.



ARTICLE XXIV.-TWO SPONGES FROM CAMPBELL ISLAND.

By H. B. Kirk, M.A., Professor of Biology, Victoria College, Wellington.

PLATE XXV.

Leucosolenia, Bowerbank, 1862.

Leucosolenia echinata.

Leucosolenia echinata, Kirk, Trans. N.Z. Inst., xxvi, 177.

This sponge was found between the tide-marks in Perseverance Harbour,

Campbell Island. The sponge has not been reported outside New Zealand.

Stylohalina, n. gen.

Halichondrine sponges, in which the skeleton consists entirely of styli.

Stylohalina conica, n. sp. (Plate XXV.)

Sponge forming flattened or conical masses, each cone having at its apex a

single large oscule. The surface of the sponge shows numerous minute elevations,

between which lie definite pore-areas, irregular in outline. In each area there are

from 5 to 20, or more, small round or oval pores. At times several pore-areas are

confluent. The dermal membrane is glossy, and of close texture, but quite thin.

The surface is echinated by projecting spicules. Diameter of one of the two speci-

mens, 2*5 cm. ; height from base of sponge to summit of oscule-bearing cone, 1 cm.

The other specimen has a diameter of 4 cm., and is less regular in shape. Colour,

yellowish-white.

Skeleton entirely of styli (figs. 2, 3). The basal end of the spicule is usually

evenly rounded, and from this end for about two-thirds of the length of the spicule

there is little or no tapering ; then the spicule tapers slightly, and presently more
noticeably, terminating in a sharp point. Occasionally there is a slight approach
to the tylostylote condition, a slight swelling developing close to the base. This

swelling does not always extend right round the spicule, but sometimes suggests a

short, blunt, feebly developed spinule. All, or nearly all, the spicules are very
slightly curved, and usually, near the apex, there is a still slighter curve in the

opposite direction. Thus the curvature of the spicule is, on the whole, slightly

sigmoid. Average size of spicules 0-36 mm. by 0-01 mm.
In the dermal membrane the spicules are numerous on the papillae, where

many spicules have the apical portion projecting at almost any angle. A few
spicules lie parallel to the surface. In the pore-areas there are fewer spicules, the

membrane being very thin. In the body of the sponge spicules are not numerous,
and are usually scattered irregularly ; sometimes arranged in small irregular groups,
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or making some approach to forming spiculo-fibres. In some of the larger inhalent

canals, particularly those that terminate under the papillae, the wall is strengthened

by spicules, with the apical ray directed towards the surface of the sponge. Spicules

seldom project into the canals or subdermal spaces; never into the small spherical

flagellated chambers.

Under the pore-areas there lie subdermal cavities varying in size and shape.

From these cavities run branching inhalent canals—sometimes one, sometimes
many—starting from a single cavity.

Sponge found in Perseverance Harbour, Campbell Island, between the tide-

marks.

It is with reluctance that I propose a new genus for this sponge. Its affinities

appear to me to be almost entirely with Halichondria ; but Ridley and Dendy's
classification (1), which I prefer to follow as nearly as may be, expressly limits the

family Homorrhaphidae to sponges whose spicules are oxea or strongyla. It seems
to me impossible to refer this sponge to the Suberitidae. In von Lendenfeld's classi-

fication also (2) the sponge would have to be placed in the Suberitidae. If the genus

Stylohalina becomes recognised, it will involve the founding of a new family, Stylo

-

halinidae, for Halichondrine sponges without spongin and with a skeleton consisting

of styli only.

Bowerbank's Halichondria simplex (3) was described from a single dried speci-

men. I cannot be sure that the Campbell Island sponge is not identical with it.

WORKS REFERRED TO IN TEXT.

1. "'Challenger' Reports." Monaxonida. Ridley and Dendy.
2. " Sponges in the Australian Museum." Von Lendenfeld. 1888.

3. " Monograph of the British Spongiadae." Bowerbank. 1864.

4. Contribution to a Knowledge of the New Zealand Sponges. Kirk. Trans. N.Z.

Inst., vol. xxvi.

DESCRIPTION OF PLATE XXV.

Stylohalina conica, n. sp.

Fig. 1. Section at right angles to surface.

Figs. 2, 3. Spicules.
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ARTICLE XXV -VERTEBRATA OF THE SUBANTARCTIC ISLANDS OF

NEW ZEALAND.

By Edgar R. Waite, F.L.S., Curator, Canterbury Museum, Christcturcli.

Though the southern islands of New Zealand have been occasionally visited by
members of scientific expeditions, and frequently by persons interested in animal-

life, it cannot be said that the vertebrate fauna is even yet adequately known.
The mammalia, represented by species of cetaceans, by two kinds of resident

seals, and occasional visitors or stragglers of the order, are tolerably known, but
their seasonal or accidental occurrences need further investigation.

It would appear at first sight that the birds have received a full share of atten-

tion : this may be somewhat true of certain of the land-birds, but even a casual

visit will convince the ornithologist that very much remains to be done to elucidate

the avifauna of the several groups of islands. The species and habits of the penguins

are easily studied, and these birds are tolerably well known, as are also, though in

a less degree, the albatroses. The smaller species—mollymawks, or mollyhawks—are

still little known, and, though these birds breed in immense colonies, we are not

aware of the nesting-grounds of all the different species, for many of the islets have
not yet been visited by the zoologist. The same is even more true of the various

petrels which surround the islands in myriads and resort to the land for breeding

purposes. The number of species which nest on these southern lands must be very

great indeed.

There are no reptiles on the islands.

I have note of thirteen species of fishes recorded from the islands, two of

which are fresh-water forms. It may confidently be predicted that, when the deeper

waters off the islands are netted, additional species will be found, though it is

improbable that the fish fauna is anything but a poor one.

I am indebted to Captain J. Bollons, of the N.Z. Government steamer
" Hinemoa," for the several notes associated with his name.

MAMMALIA.

Order CARNIVORA.
Fam. OTARIIDAE.

Arctocephalus, Cuvier, 1824.

Arctocephalus hookeri, Gray. (Sea-lion, sea-bear.)

Arctocephalus hookeri, Gray, Brit. Mus. Cat. Seals & Whales, 1866, p. 53.

These seals are quite numerous at the Snares, Auckland, and Campbell Islands,

and at certain seasons are to be seen at every beach or other part affording a
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landing. This circumstance is due to the fact that the under-fur as found in the fur-

seals is not developed, and the species is therefore a " hair-seal," and, being regarded

of small commercial value, has not been subjected to the reducing influences which

have well-nigh exterminated the fur-seal.

As a colony was approached by a boat-party the seals shuffled about uneasily,

but, as the men landed, the animals showed more forcible objection. The females, or

sea-bears, generallv made off, but the larger shaggy males stood their ground until

actually beaten off, grunting, barking, and biting in a very ferocious manner. Their

Fig. 1.— Sea-lions (Arctocephalus hooJceri), Endeeby Island, Auckland Islands.

onslaught consists of a rapid shuffle for a few yards, accompanied by a roaring or

barking, which is sufficiently alarming ; but ordinarily there is small difficulty in

avoiding them, and there is no evidence on the part of the seals to give any lengthened
chase. Most of them took to the sea, but others retreated beneath the Olearia trees,

where the ground was so soft as to make further pursuit after an angry bull too
dangerous to be entertained, to say nothing of the filthy and odorous condition

of these tracks, used by generations of seals. At the Snares we came across

a blind bull, and it was pitiable to see it wildly charging in all directions ; at

one time it came into violent contact with a tree, and finally rushed over a bank
falling heavily on to the ground beneath. Every one wondered how it was able

to exist.



544 SUBANTARCTIC ISLANDS OF NEW ZEALAND. [Mammalia.

On the occasion of my former visit, in February, 1907, the females had retired

far into the bush, often to considerable heights, and we frequently came across them
long distances from the shore. The breeding season was evidently close at hand,

and we found a mother on the beach with her cub. The sailors of the " Tutanekai
"

attempted to secure the young one, but it was so determinedly defended by
the mother that only the overwhelming number of men, who by diverting her

attention first in this direction, then in that, enabled them to carry off the

baby. The mother was driven into the waves, but kept close to the shore. On

Fig. 2.

—

Sea-lion (Arctoeephalus hookeri), the Snares.

being liberated, the young one attempted to hide itself under a rock, and, as

we moved away, the mother came ashore to her offspring. During my later

visit, in November, the females had not secluded themselves ; the young are

evidently, therefore, born early in the year. Hutton states that the seal breeds

in February.

The male, or sea-lion, is a large bulky animal of dark-brown colour, and the

old bulls have a thick mass of long hair, disposed mane-like over the neck and

shoulders. The female, or sea-bear, is smaller and sleeker, and grey in colour. She

is not so ferocious as the male, unless she has a young one by her side, when she
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defends it with true maternal instinct. The young of both sexes are similar to the

female in colour.

On land the seal is clumsy and slow, and the hind limbs appear to be unneces-

sarily joined together, so that little independent movement is possible ; a waddling

gait is therefore produced. In the water, however, the seal is active and graceful,

and will glide past one just beneath the surface of the water for a long distance without

the slightest movement of its limbs after its initial impetus.

Pig. 3.

—

Young Sea-lion [Arctocephalus lioolwri), Cabnley Habboub, Auckland Islands.

The seals are very inquisitive, and will closely follow a boat until a blow from
an oar speeds them away without protest.

As my quest for fishes led me to spend much time alone on the shore, I had
especial opportunities of watching the seals. I have seen them, unaware of my
presence, systematically searching the crannies of rocks, much after the manner
of a dog hunting for food. The stomach of the animal examined at Enderby Island

contained remains of octopi and fish.* They were possibly taken among the rocks

as above indicated. As mentioned in my article on fishes, the rock-living fishes

are extremely wary, doubtless owing to this habit of the seals.

* Captain Bollons tells me that he nearly always finds remains of the octopus in their stomachs.

36— S.
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Two seals rose together in Carnley Harbour at a considerable distance from
the beach. One held what appeared to be a large red - coloured fish. A lively

struggle ensued for half a minute, when the possessor of the prize managed to swallow

its prey.

Though, when in a hurry, a seal swims under the water, it can throw its huge
body quite into the air, but more frequently rolls over, precisely after the manner
of a porpoise ; and it is interesting to note that the penguins behave in a similar

manner when making rapid progress.

Fig. 4.

—

Sea-bear and Cub (Arctocep)talus hookeri), Enderby Island, Auckland Islands.

The presence of a seal is usually indicated by the noise made when it reaches

the surface for breath, but often I have been startled by one raising its head out of

the water close beside me. If the seal has been similarly surprised at one's presence

its curiosity will cause it to linger and take stock for some time ; occasionally a

bull will give vocal demonstration disapproving of an intruder's presence. Fishing

from a rock surrounded with deep water, I was once considerably scared by a bull

seal rising within a few yards of me, and barking in a very savage manner. He
lessened the distance to 6 ft., then, jumping half out of the water, made a dash
towards me, and I nearly stepped backwards off the rock into deep water. I am
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confident, however, that the seal merely intended to frighten me, and had no desire

to take a piece out of my leg. However, I wound up my line, and moved to a less-

exposed situation. It is only necessary to throw a stick or a stone at a seal when
in the water, and, though he may not be hit, he at once makes off.

Fig. 5.

—

Seai,-track, Masked Island, Auckland Islands.

Seals appear to haunt particular areas of the coast, and one old bull lived in a

quiet bay near our camp, where he could be seen at almost any time. He was never

disturbed by our party, and I am confident that he would have become quite tame
in time, for he was much more tolerant of our presence after an acquaintance of a

few days.
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Beddard* has published an interesting paper on this seal, and I have followed

him in retaining the name Arctocephalus for the genus.

Filholf records isolated individuals of Otaria cinerea, Peron, from Campbell
Island, but this species is not certainly known from New Zealand seas.

Hob.—Snares, Auckland, and Campbell Islands.

Arctocephalus forsteri, Lesson. (Fur-seal.)

Otaria forsteri, Lesson, Diet. Class. Hist. Nat., xiii, 1828, p. 421.

This animal was at one time hunted almost out of existence. " It has been
calculated that in 1824 ten vessels touched on the New Zealand coast and at the

islands, and took away seventy or eighty thousand skins, forty or fifty thousand
going to Sydney, and the remainder to England. In those days a seal-skin in Sydney
was worth about 15s. It is recorded that the industry was carried on so assiduously,

and the south-west portions of the coast were hunted so industriously by sealers,

who killed the females and their young for food, that there was fear of the seal in

these parts becoming extinct. Two years later a vessel spent six months in a cruise

searching for new sealing-grounds, and took back only 449 skins. Stewart Island

was a specially favoured spot for sealers, and many of them also established stations

in Dusky Sound and in bays and inlets on the coast. "J
It is pleasing to be able to report that during recent years the numbers of the

fur-seal have increased, and if the poaching, which undoubtedly takes place, can be

stopped, there is no reason why the animal should not again people its old haunts.

When steaming past the Bounties in 1907 one or two seals were noticed on the rocks,

and Captain Bollons tells me that there is now quite a small colony of them. A
smaller number are to be found at the Snares, and a few individuals occur at places

on the west coast of the South Island, notably at Steeple Rock and The Cascades,

while a few others are occasionally met with in the Sounds.
1 Hob.—Australian and New Zealand seas.

[if

-
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Fam. PHOCIDAE.

Macrorhinus, Cuvier, 1824.

Macrorhinus leoninus, Linnaeus. (Sea-elephant.)

Phoca leonina, Linnaeus, Syst. Nat., ed. x, 1758, p. 37.

Writing on the mammals of the National Antarctic (" Discovery ") Expedition,

Dr. Edward A. Wilson makes some interesting and valuable observations on the

sea-elephant, and points out that in its general bearing and life-history it approaches

the Otariidae, but that its osteological characters, as described by Flower, ally it

with the Phocidae. Respecting its distribution, Wilson § writes, 'The Macquarie
Islands have long been known as a stronghold of this seal, but it has from time to

time been reported as equally abundant in the Kerguelen, Marion, Heard, and Crozet

* Beddard, Trans. Zool. Soc, xii, 1890, p. 369.

f Filhol, " Mission de l'lle Campbell," Zool., 1885, p. 28.

% Hutton and Drummond, " Animals of New Zealand," 1904, p. 39.

§ Wilson, Nat. Ant. Exped. Zool., ii, 1907, p. 53.
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Islands. It is said not to come so far north as the Campbell and Auckland Islands

in the direction of New Zealand, although in other directions it has been taken at

Tristan da Cunha, Juan Fernandez, the Falkland Islands, South Georgia, and Inac-

cessible Islands ; also from the Cape of Good Hope and the ' Antarctic seas.' It is

therefore a seal of wide distribution, occurring abundantly in South Indian and South

Pacific Oceans, and wandering as much to the north as to the south."

The sea-elephant has occurred at Campbell Island, for Mr. Nicholson, who re-

sides there, told members of our expedition how he had secured one at Perse-

verance Harbour, and exhibited the skull, which he had preserved. Filhol* also

records having obtained two individuals there.

Lonnbergf considers that Mirounga, Gray, 1827, is the correct name of the genus.

Hob.—Campbell Island, and as above noted.

Hydrurga, Gistel, 1848.

Hydrurga leptonyx, Blainville. (Sea-leopard, leopard seal.)

Phoca leptonyx, Blainville, Journ. Phys., xci, 1820, p. 288.

Though, properly speaking, this seal is a southern form, it wanders as far north

as the shores of Australia, generally in pairs. In 1907 I picked up the skull of a

leopard seal in Venus Cove, at Campbell Island, and members of our expedition

saw an example near the same place, and photographed it.

TrouessartJ points out that Hydrurga, Gistel, 1848, has priority over Ogmo-
rhinus, Peters, 1875.

Hob.—Southern seas.

Order C E T A C E A.

Fam. BALAENIDAE.

Balaena, Linnaeus, 1758.

Balaena australis, Desmoulins. (Southern right whale.)

Balaena australis, Desmoulins, Diet. Class. Hist. Nat., ii, 1822, p. 161.

The whaling industry, at one time prosecuted off the coasts of New Zealand
from the Chatham to the Campbell Islands with some vigour, has entirely ceased,

but I understand that, as whales are becoming more plentiful again, the industry
may in a slighter degree be renewed. A party recently visited Campbell Island for

the purpose of prospecting the waters of the neighbourhood, as a result of which
" a syndicate is being formed to establish a depot at Campbell Island to hunt the
right whale, and it is hoped to be able to commence operations at the beginning
of next year's season. The intention is to fit out a whaling-steamer with a heavy
bow gun, firing an explosive shell, as at the Norwegian stations. "§ Though whales

* Filhol, he. tit., p. 30.

\
Lonnberg, K. Svensk. Vet. Akad. Handl., xl, 1906, p. 9.

% Trouessart, Mammalia, Exped. antarct. francaise, 1907, p. 20.

§ News item, 16th April, 1909.
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are nearly always seen during the southern cruises of the Government vessels, it is

doubtful if they are sufficiently numerous to pay for the hunting of them.

Hab.—Southern seas.

Balaenoptera, Lacepede, 1804.

Balaenoptera musculus, Linnaeus. (Blue whale.)

Balaena musculus, Linnaeus, Syst. Nat., ed. x, 1758, p. 76.

Though more commonly known under the name of B. sibbaldii, Gray, I have
followed Mr. F. W. True* in considering this as a synonym of B. musculus. Wilson-j*

regards the blue whale as one of the commonest species in Antarctica, and writes,
" We saw a pair of these whales in Table Bay on our voyage out ; again, a pair off

the coast of New Zealand, but nowhere did we see them in numbers till we reached

the ice."

I may here refer to the large example stranded near Okarito, on the west

coast of the South Island of New Zealand, in February, 1908, the skeleton of which

is now in the Canterbury Museum. A short notice, together with an illustration of

the tail-flukes, appeared in Nature,% but the following particulars may be of interest:

The total length of the whale was 87 ft., that of the skull 21 ft. ; the direct length

of the mandible is 20 ft. 8 in., and that of the hand 12 ft. The width of the tail-

flukes together was 21 ft. The total weight of the skeleton is estimated at 9 tons,

while the ascertained weight of the cranium, exclusive of the maxillae, &c, is 1 ton

9 cwt. The mandibles together weigh 1 ton 5 cwt.

When I first arrived' at the stranded whale I found that some men had com-
menced to remove the blubber, and the exuding oil had saturated the sand all around.

The effect of this was very noticeable on the would-be breakers—far from the vicinity

of the whale they were smoothed down ; and an attempt to wash the hands in the

sea-water only resulted in adding a little more oil to them.

The whale was a cow, and the characteristic furrowed throat and chest pre-

sented an appearance not unlike corrugated iron, the folds having become some-

what lax, and having lost their sharp edges. A noticeable feature of the dead whale
was the number of pits in certain portions of the skin ; these were each the size of

a crown-piece and | in. in depth. They marked the positions of the host of barnacles,

which had dropped off ere the animal had been washed ashore. With the exception

of the right maxilla, which it is hoped may still be recovered, the whole of the bones

were secured, including the vestiges of the pelvis, &c, the chevrons, the digital and
the terminal tail-bones. There are sixty-four vertebrae, as usual with the species

;

but there has been some difference of opinion as to the number of ribs possessed by
the blue whale, some authors giving fifteen, others sixteen pairs. While our example
has the lower number, it is significant that the transverse process of the sixteenth

dorsal vertebra has an articular surface, so that if we did not know that all the ribs

were secured and preserved we should, by examination of the vertebrae alone, pro-

nounce the number of ribs to be sixteen pairs,

Hab.—Arctic, temperate, and Antarctic seas,

* True, Proc. U.S. Nat. Mus., xxi, 1898, p. 629.

f Wilson, he. cit., p. 4.

X Waite, Nature, 26th November, 1908, p. 98.
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Fam. PHYSETERIDAE.

Physeter, Linnaeus, 1758.

Physeter macrocephalus, Linnaeus. (Sperm whale.)

Physeter macrocephalus, Linnaeus, Syst. Nat., ed. x, 1758, p. 76.

This whale is an intertropical species, and, though it ranges into temperate

seas, it is unknown in colder areas. It is known to occur off the coast of New
Zealand, and Captain Bollons informs me that he has seen it as far south as

Campbell Island. He has never met with the killer (Orca) nor any of the smaller

dolphins in the neighbourhood of the southern islands.

Rah.—As above noted.

Fam. DELPHINLDAE.

Globiocephalus, Lesson, 1842.

? Globiocephalus melas, Traill. (Blackfish.)

Delphinus melas, Traill, Nicholson's Journ., xxii, 1809, p. 21.

When members of the Transit of Venus Expedition arrived at Perseverance

Harbour, Campbell Island, in 1874, they found the remains of two cetaceans ; these

were identified by Filhol* as Physeter macrocephalus, and Globiocephalus macro-

rhynchus, Gray. The latter was more probably G. melas, well known from New
Zealand waters.

In February, 1907, I saw hundreds of bodies of blackflshes lying on the beach
at Petrie Bay, Chatham Islands, where they had been stranded some months pre-

viously.

AVES.

The following account of the birds is a very inadequate one, principally for the
following reasons : While most of the subjects to be studied had been allotted to

different members of the expedition, the arrangements made in respect to the birds

had fallen through ; it was not, therefore, until after our return that I was asked
to write the account. While on the islands I did not pay the special attention to

the birds I would have done had I known what would later have been required of

me, nor—and what was almost equally important—had I acquainted myself with
the literature of the subject beforehand. It was, further, one of the rules of the

expedition that neither birds nor their eggs were to be taken ; consequently, I have
little material for purposes of identification or description. The report, therefore,

consists of an enumeration of the species recorded from the islands, together with
some notes made on birds which attracted my attention. Some of these notes, more
especially those dealing with the avifauna of islands other than the Aucklands,
were made in February, 1907, when, by courtesy of His Excellency the Governor, I

had the privilege of accompanying him on a tour through the southern islands,

* Filhol, loc. cit., p. 34.
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embracing the Snares, Aucklands, Campbell, Antipodes, and Chathams. In June,

1907, I visited Stewart Island ; and the following somewhat uneven accounts are

compiled from my notes made on the several occasions referred to.

As Stewart Island was regarded as outside the scope of the expedition, such

birds as Octhodromus obscurus, Gmelin; Herodias timoriensis, Lesson; Catharacta

maccormicki, Saunders ; and Phalacrocorax stewarti, Buller (all recorded from Stewart

Island), are not included in the following list.

Order
L
P A Sj3E|R|E S.

Fam. SYLVIIDAE.

Petroica, Swainson, 1832.

Petroica macrocephala, Gmelin. (Yellow-breasted tit.)

Parus macrocephalus, Gmelin, Syst. Nat., ed. xiii, i, 1788, p. 1013. *

Though this bird was everywhere met with in the Auckland Island bush, it

can scarcely be said to be common. Found in the South Island and the Chathams,
it has not been recognised from the Snares.

Hab.—South Island of New Zealand, Chatham Islands, and Auckland Islands.

Miro, Lesson, 1831.

Miro dannefordi, Rothschild. (Snares robin.)

Miro dannefordi, Rothschild, Nov. Zool, i,

1894, p. 688.

This species was quite common at the Snares,

and was met with everywhere among scrub and timber.

A nest of the species was found in the scrub by a

member of the ship's crew. It contained four eggs; „,..,•, ,.
, -,

*•
. ^ . -, . i , iii • j i Fig. 6.

—

Egg of Miro dannefordi,
they are pale cream m colour, thickly spotted with Rothschild,

small purplish markings, principally at the larger end.

Tqe dimensions taken by Mr. G. R. Marriner were—length, 0-9 in. ; breadth, 0*65 in.

Hab.—Snares.

Fam. TIMELIIDAE.

Bowdleria, Rothschild, 1896.

Bowdleria fulva, Gray. (Fern-bird.)

Sphenoeacus fulvus, Gray, Ibis, 1862, p. 221.

This bird is common at the Snares. It runs along the ground, and rapidly

crosses open spaces to the cover of tussock or other shelter. It is comparatively

fearless of man, and will pass close to one's feet ; if alarmed, it flies heavily for a

short distance, and settles either on the ground or on a low bush. The fern-bird

builds in the heart of a fern, and Mr. G. A. Buddie, a passenger on the " Hinemoa,"

found a nest in such situation at the Snares. Captain Bollons recently found a
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number of the birds on Taumaki Islets, off the Haast River, on the west coast of the

South Island of New Zealand. Buller* distinguishes the Snares Island bird under

the name Sphenoeacus caudatus.

Hab.—Snares ; South Island of New Zealand.

Fam. MOTACILLIDAE.

Anthus, Bechstein, 1802.

Anthus steindachneri, Reischek. (Antipodes Island pipit.)

Anthus steindachneri, Reischek, Trans. N.Z. Inst., xxi, 1889, p. 388.

The pipits are extremely tame, and run almost at one's feet. I found them to

be most numerous on the beach, feeding probably upon Amphipoda and other small

creatures peopling the broad Durvillaea which is washed ever to and fro by the

waves. They also ran among the penguins, apparently for the sake of the flies

which rise in clouds from the guano of these birds.

The pipits paid such small heed to my presence that I had no difficulty in

catching them in a hand-net.

Hab.—Antipodes Island.

Anthus novae-zealandiae, Grmelin. (Auckland Island pipit.)

Alauda novae-zealandiae, Gmelin, Syst. Nat., ed. xiii, i, 1788, p. 799.

It is unlikely that the habits of this bird differ from those of A. steindachneri,

but I certainly noticed its absence from the beaches, while it was numerously met with

on the higher lands. It frequented the deserted camps of the survivors of the
' Dundonald," at Disappointment Island, in large numbers, being attracted by the

insect-life which gathered around the remains of dead birds, &c, left by the sailors.

Mr. F. R. Chapman, writing in 1891, records this bird from the Snares ; a pipit,

presumably this species, was also seen there by members of our party.

Buller! would regard A. aucklandicus, Gray, as distinct from A. novae-zealandiae.

Hab.—INew Zealand, Snares, Chatham and Auckland Islands.

Fam. MELIPHAGIDAE.

Zosterops, Vigors and Horsfield, 1825.

Zosterops caerulescens, Latham. (Blight-bird, white-eye, silver-eye.)

Certhia caerulescens, Latham, Ind. Orn., Supp., 1801, p. 38.

Originally self-introduced into New Zealand from Australia, this bird has not
only spread throughout the greater part of the Dominion, but has also extended to

the outlying islands.

Hab.—Australia, New Zealand, Snares, Auckland, Campbell, and Chatham
Islands.

* Buller, Trans. N.Z. Inst., xxvii, 1895, p. 128.

t Buller, Supp. Birds of N.Z., ii, 1905, p. 153.
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Prosthemadera, Gray, 1* 1840.

Prosthemadera novae-zealandiae, Gmelin. (Tui, parson-bird.)

Merops novae-zealandiae, Gmelin, Syst. Nat., ed. xiii, i, 1788, p. 799.

Tuis are really common at the Auckland Islands, and much more confiding

than on the mainland ; as they fly within a few yards of one's head their wings make
a distinctly harsh noise. Many times I watched individuals feeding, after the manner
of a fly -catcher. The bird would choose the dead limb of tree, make a short erratic

flight, catch an insect, and return to the same branch time after time.

Hob.—New Zealand, Chatham and Auckland Islands.

Anthornis, Gray, 1840.

Anthornis melanurus, Sparrman. (Bell-bird.)

Certhia melanura, Sparrman, Mus. Carls., 1786, pi. v.

Considering how rare this bird is becoming on the mainland, it is most pleasurable

to find it really common at the Auckland Islands. Its tameness there is equal to

that of the other birds unmolested by man and other enemies. Its wings make a

harsh sound as it flits from bush to bush, and at the time of our visit it was feeding

largely on the flowers of Dracophyllum, then in bloom. The birds also searched

the bark of trees for insects, ascending much after the manner of a creeper, but
they pick off the insects with the sticky tongue.

The ordinary note is a single toll, as on a high-pitched sweet-toned gong. The
bird also makes a series of sounds like the whirr of a miniature watchman's rattle.

Another common call is :

—

I can give the intervalsi'jonly, not. the pitch.

Hob.—New Zealand and Auckland Islands.

Order PSITTACI.
Fam. PSITTACIDAE.

Cyanorhamphus, Bonaparte, 1854.

Cyanorhamphus unicolor, Vigors. (Antipodes Island parrakeet.)

Platycercus unicolor, Vigors, P.Z.S., 1831, p. 24.

In February, 1907, during a visit to the southern islands, I met this bird in

company with C. erythrotis. Both species were found on the belt of Coprosma scrub,

walking over the dense mat-like summits. They are careless of the presence of

man, and examples were caught by means of a noose at the end of a stick. All the

island parrakeets breed in holes excavated in the thick matted bases of the tussocks.

Hab.—Antipodes Island.
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Cyanorhamphus erythrotis, Wagler. (Macquarie Island parrakeet.)

Platycercus erythrotis, Wagler, Mon. Psitt., 1832, p. 526.

Of the two parrakeets inhabiting Antipodes Island, this is the smaller, and
by far the commoner species. It frequents the Coprosma scrub, and I noticed it

feeding upon the heads of club-mosses (Lycopodium).

Hob.—Antipodes and Macquarie Islands.

Cyanorhamphus novae-zealandiae, Sparrman. (Red-fronted parrakeet.)

Psittacus novae-zealandiae, Sparrman, Mus. Carls., 1787, pi. xxviii.

During the ten days I was on the Auckland Islands I saw but two parrakeets,

and I find that but few were noticed by other members of the party. Captain

Bollons says the bird is really scarce. I have not regarded C. aucklandicus, Bona-
parte, as a distinct species.

* *Hab.—New Zealand and Auckland Islands.*

Order RAPTOKES.
Fam. FALCONIDAE.

Nesierax, Oberholser, 1899.

Nesierax australis, Hombron and Jacquinot. (Bush-hawk.)

Falco australis, Hombron and Jacquinot, Ann. Sci. Nat., 1841, p. 312.

One or more of these birds visited our camp at the Auckland Islands at different

times, and proved to be most impudent. When shouted at the bird simply hopped
on to a higher branch of the tree, and was slow to quit even when pelted with sticks.

I saw examples in various parts of the bush, and once surprised a larger bird on the

ground. This may have been merely a female, or the larger quail-hawk (N. novae-

zealandiae), if, indeed, the two are distinct. Both species are recorded from the

Auckland Islands. A member of a party of botanists caught one of the birds on
Adams Island, where it attacked him. Professor Benham noted the colour of the

skin as below : Eyelids, cere, legs, and feet, yellow ; iris, dark purplish brown.
Hob.—New Zealand, Stewart, and Auckland Islands.

Order RALLIFORMES.
Fam. RALLIDAE.

Hypotaenidia, Reichenbach, 1852.

Hypotaenidia muelleri, Rothschild. (Auckland Island rail.)

Rallus muelleri, Rothschild, Bull. Brit. Orn. Club, viii, 1893, p. xl.

Presumed to be extinct, This bird was not seen by members of the expedition,

and neither this nor the following species has ever been observed by Captain Bollons.

Hob.—Auckland Islands.

* Martens includes the Chatham Islands (Erg. Hamb. Magalhaen. Sammelreise, i, Vogel, 1900, p. 12).
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Order LIMICOLAE.
Fam. CHABADRIIDAE.

Thinornis, Gray, 1845 ?

Thinornis rossii, Gray. (Auckland Island plover.)

Thinornis rossii Gray, Voy. " Erebus " and " Terror,' Birds, 1846,* p. 12,

pi. xi.

Not seen by members of the expedition.

Hab.—Auckland Islands.

Limosa, Brisson, 1760.

Limosa novae-zealandiae, Gray. (Godwit.)

Limosa novae-zealandiae, Gray, Gen. Birds, iii, 1847, p. 570.

Captain Bollons tells me that when he was ashore at Campbell Island collecting

birds and seals for the Christchurch Exhibition in 1906 he saw two godwits on the

shore, and that the shepherds informed him that they had haunted the vicinity for

some time previously.

Hab.—Eastern Asia to New Zealand.

Fam. SCOLOPACIDAE.

Gallinago, Leach, 1816.

Gallinago aucklandica, Gray. (Snipe.)

Gallinula aucklandica, Gray, List of Grail. Brit. Mus., 1844, p. 112.

When crossing swampy ground both at the Snares and Auckland Island many
snipe were flushed ; they run quickly in and out of clumps of fern or tussock, and
if hard pressed they rise on the wing, but drop again after labouring a very few yards.

It is not impossible for one man to catch them unaided, as I proved, while by using

my fish-landing net I had no difficulty in securing a number, though the sport over

rough and treacherous ground was not without excitement.

Hab.—Auckland Islands, and Snares {Gallinago huegeli, Tristram) ; Antipodes

Island (G. tristrami, Rothschild).

Order G A V I A E.

Fam. STEECOEARIIDAE.

Catharacta, Briinnich, 1764.

Catharacta antarctica, Lesson. (Sea-hawk, skua gull.)

Lestris antarctica, Lesson, Traite, Ornith., 1831, p. 616.

The impudence and agressiveness of the sea-hawk surpasses anything I have
seen among wild birds, and it is this bird more than any other which I believe to be

* This date is probably incorrect, and is copied from the Brit. Mus. Catalogue ; the reference to

Sterna frontalis is therein rendered as 1844, though it occurs on a later page of Gray's work. I cannot

now place my hand on Mr. Sherborne's " Dates of the Publication of the ' Voyage of the Erebus and
Terror.'

"
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responsible for the destruction of other birds on the islands. We found it to be
common at the Snares, Aucklands, and Campbell Islands, while I had good oppor-

tunity of examining it at Antipodes Island during the breeding season.

Everywhere on the higher lands the ground was strewn with skeletons of petrels.

Some bones were bleached by long exposure, others were recently picked, while

several were found from which the feathers had not yet been stripped. All of these

were without doubt the work of skua gulls, many of which we surprised at their

meals.

Fm. 7.

—

Feathers of Petrel plucked by a Skua Gull, Disappointment Island, Auckland Islands.

The entrances to many of the burrows of the petrels were enlarged, and it seems
probable that the skuas actually enter the holes and drag the birds out. Mr. F. R.
Chapman got one out of a burrow on Antipodes Island in 1891. These parasites

are ever on the watch : they chase other birds for the sake of their dinners, which
the unfortunate victims disgorge ; they hover among the penguins on the chance of

picking up a young or disabled bird, and they dance close attendance on the sitting

albatroses. If one of these birds leaves its egg for but a dozen yards the skuas
pounce upon it. Such a case happened while two of our party held an albatros

for the purpose of photographing its nest ; its egg was pierced by an impudent
marauder in a moment. We also discovered two albatroses sitting upon eggs
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thus destroyed, the resulting odour apparently not seriously inconveniencing the

birds.

At the period of my visit to Antipodes Island most of the birds had hatched
their eggs, and the young ones attempted to hide themselves by crouching close to

the ground or crawling into a crevice. Meantime the parent birds swooped down
quite close to us, and with loud screams essayed to drive us away. I struck one
with the rim of my hand-net as it flew past, but another bird whose young one I had
picked up knocked off my cap, which I hastily replaced.

Eig. 8.

—

Skua Gulls (Catharacta antarctica) at the Carcase of a Seal, Endebby Island, Auckland Islands.

When drawing the seine net we were always objects of interest to the skuas.

They alighted close to us, and walked over the net as it lay on the beach. When
driven away they flew but a short distance, and soon returned. It was not safe to

leave anything in the way of specimens on the beach : a shag obtained by a member
of the party being rendered useless by a couple of sea-hawks after a few minutes'

engagement.

A member of the party having obtained a special permit to secure a seal for

scientific purposes, one of these animals was killed at Enderby Island, and the carcase,

minus the head, was left on the beach. This immediately attracted a number of

skua gulls. One bird took possession by standing on the carcase, and in the most
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determined manner possible drove away all other comers. I approached the bird

within 4 ft. or 5 ft., and took the photograph here reproduced. As a good instance

of the disregard of the presence of man, I may mention that the bird then hopped
off the carcase between it and myself, and I very much surprised it by catching it

by the legs. I released it, but it soon returned, to find its position usurped by another

bird. Filhol found remains of rats in the stomachs of the skuas.

The following is clipped from a recent issue of the Otago Daily Times :
" The

skua gull, we are told, is following on the evil courses of the kea, and is making sad

havoc amongst the island flocks. His delinquencies have been specially noted at

Campbell Island. There he is understood to have relinquished his customary sea-

faring pursuits, and devoted attention exclusively to the pastoral interest. No
sooner does a sheep get down on its back than he is down upon it like a flash, picking

out its eyes and otherwise assisting it to a rapid despatch. As we understand it,

this is altogether a new departure, and the probabilities are that we may hear more
about it in the lambing seasons."

_L6nnberg* has drawn attention to the following passage published by Hutton
and Drummondj" :

" But the southern skua, although it is called sea-hawk by sailors,

shows no disposition to attack other birds. Indeed, it may often be seen being

attacked and driven away by Gulls. It has been given the name of Sea-Hawk on
account of its powerful beak and claws, and not on account of a ferocious disposi-

tion." Mr. Drummond has rightly omitted the passage from the third edition of

the book.

The habits of this bird in New Zealand waters in no wise differs from those

of its congeners in other southern lands, while it appears to be as aggressive as its

northern relative.

Hah.—Southern Ocean, New Zealand, and all outlying islands.

Fam. STEENIDAE.

Sterna, Linnaeus, 1758.

? Sterna vittata, Gmelin. (Swallow-tailed tern.)

Sterna vittata, G-melin, Syst. Nat., ed. xiii, 1788, p. 609.

Not having obtained examples of the terns seen during the voyage, it is im-

possible to be certain of the species ; they are therefore probably referable to

S. vittata, recorded from the southern islands, and represented in the Canterbury
Museum by examples from Campbell Island.

Small black-headed, white-tailed terns were frequently seen at the Snares and
in Carnley Harbour, Auckland Islands, during our visit, and, as far as noted, the

characters agree with those of the species indicated.

Mr. Marriner records a tern from Monument Harbour, Campbell Island.

Hob.—Auckland, Campbell, Antipodes, and Bounty Islands.

* Lonnberg, K. Svensk. Vet. Akad. Hand., xl, 1906, p. 60.

f Hutton and Drummond, " Animals of New Zealand," 1904, p. 222.
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Sterna frontalis, Gray. (White-fronted tern.)

Sterna frontalis, Gray, Zool. Voy. " Erebns " and " Terror," Birds, 1844,*

p. 19, pi. xx.

A specimen in the British Museum is reported to be from the Auckland Islands.

Bullerj" has characterized a larger form under the name S. bethunei.

Hob.—Australia, New Zealand, Chatham and Auckland Islands.

rJi. *^gr, ..•

Fig. 9.

—

Nest and Eggs of Larus dominicanus (Black-backed Gull), Masked Island, Auckland Islands.

Fam. LAEIDAB.

Larus, Linnaeus, 1758.

Larus dominicanus, Lichenstein. (Black-backed gull.)

Larus dominicanus, Lichenstein, Verz. Doubl., 1823, p. 82.

This bird was nesting at the Auckland Islands at the time of our visit, and we
found several breeding on Masked Island.

* See footnote, p. 556.

t Buller, Trans. N.Z. Inst., xxviii, 1896, p. 349.
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The nests were built just above high-water line, generally in a fissure in the

rocks, overhung with tussock and fern. The nest is made of dry tussock-leaves and
is raised slightly above its surroundings. The eggs are three for a sitting, a clutch

being shown in the photograph. The bird was seen at all the islands visited by me.

At the North Arm of Carnley Harbour, Auckland Islands, we saw one carry a mussel

into the air and drop it on to the rocks, when it descended to feed upon the mollusc.

Hob.—Antarctica, New Zealand, and all its southern islands.

DHH^^B
Fig. 10.

—

Mackebel-uulls (Lams scopulinvs), Caknlly Habboub, Auckland Islands.

Larus scopulinus, Forster. (Mackerel-gull.)

Larus scopulinus, Forster, in Gray, Dieffenbach's Travels in N.Z., ii, 1843,

p. 200.

Even in the immediate vicinity of our seaports this little gull proves to be of

most confiding temperament, and is much more approachable than its larger relative.

At the southern islands, where the presence of man is almost unknown, the
tameness of these birds is striking indeed. The accompanying photograph was
taken from the shore at the Auckland Islands as the birds paddled past within 4 ft.

of me. They were my constant companions when fishing, and half a dozen would
squabble for the bit of bait I threw them. The best illustration of the fearlessness

37— S.
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of these gulls was afforded at the Snares. I was fishing in a deep gulch, seated

on the rocks some 50 ft. or 60 ft. above the water, and as I hauled up the bait

for a fresh cast a party of mackerel-gulls attempted, while on the wing, to seize

the bait. They also picked up spare bait lying within arm's length, and in order to

ascertain the limit of their confidence I dropped food at successively closer range,

until finally they actually took it from my fingers, screaming at and jostling each

other in their attempts to secure the coveted morsel.

These birds commonly associate with the shags (Phalacrocorax campbelli and
P. colensoi), and numbers of them are generally to be noticed among parties on land.

Mr. Marriner remarks that this species was fairly numerous at Perseverance Inlet

and Monument Harbour, Campbell Island.

Hob.—New Zealand ; Stewart, Auckland, Campbell, and Chatham Islands.

Order TUBINARES.
Fam. PROCELLARIIDAE.

Garrodia, Forbes, 1881.

Garrodia nereis, Gould. (Storm-petrel.)

Thalassidroma nereis, Gould, P.Z.S., 1840, p. 178.

The only opportunity of determining the species of storm-petrel which frequently

skimmed along the crests of the waves at short distances from the vessel occurred

at Disappointment Island.

Passing through the belt of Ligusticum plants, dotted with sitting mollymawks,
a little bird darted out of a burrow at my feet, and, becoming entangled in one of

the plants, I secured it with my hand ; on examination it proves to be an example
of Garrodia.

Dr. Godman* writes, " The Earl of Ranfurly found the species at the Auckland
Islands, where Captain Hutton asserts that it breeds (Buller, ' Birds of New Zealand,'

Suppl., i, p. 98). It certainly does so on the Chatham Islands, as Mr. Travers

obtained young birds there (Buller, I.e.), and Dr. H. 0. Forbes procured the egg

(Ibis, 1893, p. 542)."

Hah.—Southern Ocean, Australia, New Zealand, Chatham and Auckland
Islands.

Pelagodroma, Eeichenbach, 1852.

Pelagodroma marina, Latham (White-faced storm-petrel.)

Procellaria marina, Latham, Ind. Orn., ii, 1790, p. 826.

Of this species Dr. Godman'f writes, " In the Auckland Islands it was met with

by the Antarctic Expedition, and a specimen from Enderby Island, presented by
Mr. Oakley, is in the British Museum. Dr. H. O. Forbes also obtained eggs in the

Chatham Islands."

* Godman, Monog. Petrels, i, 1907, p. 50.

t Godman. he. cit.. p. 54.
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Fam. PUFFINIDAE.

Puffinus, Brisson, 1760.

Puffinus griseus, Gmelin. (Mutton-bird.)

Procellaria grisea, Gmelin, Syst. Nat., ed. xiii, i, 1788, p. 564.

This bird is known from the Auckland Islands, and I found remains of the species

killed, presumably, by the skuas at Disappointment Island. I am unaware of the

species we saw off the Snares, but in places the sea was black with myriads of shear-

waters, which rose in clouds as the steamer's siren was sounded for the benefit of

possible marooned sailors.

Under the name P. tristis, Forster, Filhol says that this species breeds in

thousands on Campbell Island.

Hob.—North and South Atlantic, Southern Ocean, Australia, Tasmania, New
Zealand, Stewart Island, Snares, Chatham, Auckland, and Campbell Islands.

Puffinus gavia, Forster. (Forster's shearwater.)

Procellaria gavia, Forster, Descr. Anim. ed. Licht., 1844, p. 148.

There is an example of this shearwater in the Rothschild Museum, collected by
Henry Travers at the Snares. It is a common species in New Zealand seas.

Priocella, Hombron and Jacquinot, 1844.

Priocella glacialoides, Smith. (Silvery-grey fulmar.)

Procellaria glacialoides, Smith, 111. Zool. S. Afr., Aves, 1840, pi. v.

The only reference I have seen of this species in our subantarctic islands is the

following, by Dr. Godman :* " Three examples from the islands to the south of New
Zealand are in the Rothschild collection."

Oestrelata, Bonaparte, 1855.

Oestrelata lessoni, Garnot. (White-headed petrel.)

Procellaria lessoni, Garnot, Ann. Sci. Nat., vii, 1826, p. 54, pi. iv.

This bird is known to breed on the Kerguelen and Antipodes Islands. I found
it nesting on Disappointment Island, Auckland Group, where it makes burrows
under shelter of the Ligusticum plants. I also found remains of adults killed by
skua gulls, for one of these marauders was engaged in pulling one to pieces when
disturbed.

Hob.—Indian Ocean southward, Australia, New Zealand, Auckland and Anti-

podes Islands.

Oestrelata gularis, Peale. (Mottled fulmar.)

Procellaria gularis, Peale, U.S. Explor. Exp., 1848, p. 299.

Buller identified this species from the Auckland Islands.

* Godman, he. cit., iii, 1908, p. 167.
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Majaqueus, Reichenbach, 1852.

Majaqueus aequinoctialis, Linnaeus. (Stink-pot ; Cape hen ; white-chinned petrel.)

Procellaria aequinoctialis, Linnaeus, Syst. Nat., ed. x, 1758, p. 132.

I noticed this bird at the Antipodes Islands in February, 1907, and saw it on
the Auckland Islands during the visit of the expedition. It appears to nest on
Disappointment Island, for I drew a half-rotted specimen from a burrow much
larger than the majority of holes in the vicinity, though there were other large

burrows which I took to be the work of this petrel.

Several dead birds were also found lying about, most of them represented by
skeletons only. It is conceivable that the skuas had picked the flesh off the bones,

but it was not clear how the birds had met their death.

Hah.—Southern Ocean, south of latitude 30° S.

Macronectes, Richmond, 1906.

Macronectes giganteus, Gmelin. (Giant petrel ; nelly.)

Procellaria gigantea, Gmelin, Syst. Nat., ed. xiii, i, 1788, p. 563.

Though this large bird, of dark-brown colour, was in frequent attendance on the

boat after we left the Snares, on one occasion only during our visit did I notice it

on land. As we were leaving Enderby Island (Auckland Group) in the whaleboat,

a nelly sailed over our heads and alighted on the beach some distance from the car-

case of a seal already under discussion by a mob of skuas. The nelly stepped in

the direction of the body, and I was interested to see the result, but, unfortunately,

the boat passed behind a promontory, and further observation was debarred.

The interesting observations made by Dr. Edward A. Wilson* on the birds of

the " Discovery " Expedition show that the so-called white varieties are much more
common within the Antarctic Circle than in more temperate regions, and he makes
some interesting deductions thereon. Describing an excursion to the southern

islands, Mr. F. R. Chapman,'!' referring to the Snares, writes, " We headed up a

great herd of nellies, and chased them awhile. One of them, instead of being nearly

black, was a pure-white albino, a case which, though rare, is not unique." Captain

Bollons tells me that there are extensive rookeries of these birds on both Campbell
and Antipodes Islands, and that he not infrequently sees white examples among
the dark-coloured birds.

This bird will be better known under the generic name Ossifraga, Hombron and
Jacquinot, 1844 ; antedated by W^ood in 1835.

Hab.—South temperate and Antarctic seas.

Daption, Stephens, 1825.

Daption capensis, Linnaeus. (Cape pigeon.)

Procellaria capensis, Linnaeus, Syst. Nat., ed. x, 1758, p. 132.

This species joined us soon after we left Stewart Island, and thence to the Snares
forward, flocks were constantly in attendance.

* Wilson, Nat. Antarctic Exped., Zool., ii, 1907, p. 93.

t Chapman, Trans. N.Z. Inst,, xxiii, 1891, p. 492.
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Though this bird is so common and well known, its egg had not been described

until the Scottish Expedition discovered the birds breeding on Laurie Island, in the

South Orkneys, in 1904.

The Cape pigeon is said to breed on the western Snares, but we had no oppor-

tunity of verifying the statement. An effort was made to investigate the shores,

but as we approached the land a heavy fog was encountered, which rendered further

progress unwise.

Hutton and Drummond* write, " The Cape pigeon evidently breeds on the

Snares, Auckland, and Antipodes Islands, as large numbers may be seen there in

the summer."
Captain Bollons informs me that sealers assure him that Cape pigeons breed

in myriads on the western Snares, and that they have eaten their eggs in hundreds.

He has never been in the vicinity during the breeding season when the sea was suffi-

ciently calm to enable him to land on the wild and rocky coast.

Hob.—Southern seas, Snares, Auckland, Antipodes, and Chatham Islands.

Prion, Lacepede, 1799.

? Prion banksii, Gould. (Whale-bird.)

Pachyptila banksii, Smith, 111. Zool. S. Africa, Birds, 1840, pi. lv.

As the vessel approached the various islands visited, numbers of birds rose from
the water, noticeable among them being species of Prion.

On the evening of the day on which we pitched our camp at the Auckland Islands

we noticed some pale-coloured birds flying close to us in the moonlight, but as silently

as owls. Next morning we discovered that the whole of the peat along the coast-

line was riddled with holes, whence proceeded a crooning kind of sound. After

several failures in attempting to reach the end of a burrow I succeeded in securing

the tenant or owner. It was a whale-bird, and was identified with the noiseless

flier of the previous night. On subsequent examination this bird proves to be Prion

banksi or P. viltatus, Gmelin, the two species being difficult of determination. We
afterwards unearthed others, all adult birds. They apparently occupy the burrows
both day and night, long before the laying season, possibly to establish and main-

tain their claim to certain coveted nesting-sites.

In his account of this species Dr. Edward A. Wilsonf writes, " On Shoe Island,

one of the Auckland Islands, we found the ground covered with the bones of Prion

banksi, and honeycombed with the burrows of some petrel. We could not satisfy

ourselves as to which species they belonged, for the nesting season was over. The
arch-enemy of this bird is evidently the quail-hawk, Nesierax aucklandicus, but
probably numbers fall victims to the rapacious Catharacta antarctica, so abundantly
common in that locality." From my observations I very strongly doubt if the

quail-hawk is chiefly responsible for the destruction of Prion banksii, remains of

which strew parts of the main island, and also of Disappointment Island, in com-
pany with those of species of Puffinus, Oestrelata, &c.

Time after time we disturbed the skuas at their dinners, a subject I have men-
tioned under Catharacta, but never did we see the hawk in such situations. It was

* Hutton and Drummond, " Animals of New Zealand," 1904, p. 252.

t AVilson, he. cit
, p. 107.
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always observed in timbered country, and was, indeed, so little in evidence that

if it does occasionally molest the sea-birds its depredations must be almost a neg-

ligible quantity. The absence of trees from Campbell Island may, in a measure,

account for the non-occurrence of the hawk.
I am told by Captain Bollons that a whale-bird, probably this species, breeds in

holes on the Taumaki Islets, off the Haast River, in Westland, South Island of New
Zealand.

Hob.—Southern oceans.

Prion desolatus, Gmelin. (Dove petrel.)

Procellaria desolata, Gmelin, Syst. Nat., ed. xiii, i, 1788, p. 562.

An example obtained at Antipodes Island in February, 1907, proves to be of

this species, and specimens in the Canterbury Museum were taken from the same
locality.

Lonnberg* asks, "Is Prion desolatus only the immature P. banksi ? " but leaves

the answer open.

Captain Bollons tells me that this Prion breeds in crevices in rocks at the

Bounty Islands.

Hab.—Eastern portion of the Southern Ocean southward to the ice-barrier.

Fam. PELECANOIDIDAE.

Pelecanoides, Lacepede, 1799.

Pelecanoides sp. (Diving-petrels.)

As the " Hinemoa " neared the land we found the water to be dotted with little

diving-petrels, but as specimens were not procured I am unable to say what species

we fell in with. Two are known from our waters—namely, P. urinatrix, Gmelin,

and P. exsul, Salvin. Mr. F. R. Chapman mentions the former one as occurring

at the Auckland Islands.

Lonnbergf suggests that P. urinatrix and P. exsul represent seasonal forms

of the same species, or that the former is the adult and the latter the immature bird.

By repeatedly diving and swimming under water these little birds failed to

increase their distance from the boat, and they took to wing. In rising from the

water they used their legs with a paddling action, flew a short distance with a seem-

ingly laboured or erratic flight, and then dropped on to the water at a supposedly

safe distance.

Fam. DIOMEDEIDAE.

Diomedea, Linnaeus, 1758.

Diomedea exulans, Linnaeus. (Wandering albatros.)

Diomedea exulans, Linnaeus, Syst. Nat., ed. x, 1758, p. 132.

This bird breeds at the Auckland Islands, including the western end of Adams
Island, the eastern end being occupied by the royal albatros. This, as far as I

* Lonnberg, loc. cit., p. 77.

f Lonnberg, ib., p. 74.
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know, is the only island inhabited by both species. We found one-year-old wander-

ing albatroses at Disappointment Island, but it was at the Antipodes, in February,

1907, that I had the best opportunity of observing the bird.

The following notes are reprinted from an article I contributed to the Christ-

church Press on my return from His Excellency's tour :

—

" Having climbed the steep face of the cliff, and leaving the rocks and penguins

below, we reached a belt of Coprosma scrub, thence ascended to a table-land dotted

with sitting albatroses. Leaving the rest of the party here, Professor Benham and

Fig. 11.

—

Wandebing Albatbos (Diomedea exulans) on Nest, Antipodes Island.

I decided to make for the top of Mount Galloway ; but we had not counted on the

rough nature of the ground to be traversed. The tussocks of grass grow upon an
ancient base, to which each succeeding crop adds its quota, so that the head of the

tussock is often 6 ft. from its base. The tussocks, also, are so close together that

at a distance the whole appears like a waving meadow. If choice was made to walk
on the tussock-heads, but a few steps would be taken when one would be precipi-

tated into the channel between them; and if it was elected to walk in these channels

the closeness of the tussocks presented the difficulties of a thick hedge. Occasion-

ally we would encounter a waterway, at this season little more than damp, but
supporting such a luxuriance of tall harsh fern, with great thick masses of stems,



568 SUBANTARCTIC ISLANDS OP NEW ZEALAND. [Aves.

that they were even more difficult to traverse than the tussocks. At length, after

struggling, floundering, and falling, we crossed the plain, and found the slopes of the

mountain less encumbered.

" We had set our course by means of a sketch-map and compass, but, whether

the map was at fault or our surveying perception inadequate, we discovered that

we were not, at any rate, on Mount Galloway. We were, however, in some measure
repaid for our climb by sight of a magnificent panorama, comprising the rugged
coast and off-lying islands. We had, in fact, crossed the island, and stood at the

summit of mighty cliffs against the foot of which the sea broke, I know not how
many feet below us. Away to the southward stood Mount Galloway, separated by

Fig. 12.

—

Young Wandering Albathos (bimuedea exulans) in Down, Antipodes Island.

another valley redolent with tussock and fern. Declining to be beaten, and fortified

with lunch, we did eventually reach the summit, but twice were on the brink of

extinction. Mutton-birds had everywhere riddled the ground with their burrows
;

a fall into these usually meant a close acquaintance with evil-smelling mud, but such

experiences ceased to trouble us. However, after a pitch headforemost, I found

myself on the brink of a large hole, 5 ft. across, and at least 10 ft. in depth, the floor

a soft mud carpeted with the bones of birds, A second similar hole 'discovered'

by my companion contained a dead albatros, and these unpleasant experiences served

to moderate our enthusiasm and progress.
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" We found the albatroses breeding in large numbers, the plains and the moun-
tain-sides being everywhere dotted with sitting birds, and almost unconsciously our

path was a zigzag, as we deviated to look now at this bird and now at that. In

several birds which we thus examined we found ticks as large as a pea, their snouts

imbedded close to the eye or beak of the bird. But I am afraid the expressions of

gratitude were scarcely commensurate with the trouble we took to extract the offend-

ing parasites These birds breed later on the Antipodes than do the royal alba-

troses at the Campbells, for their eggs were quite fresh, and many birds sitting on
newly formed nests had not yet laid. The nests are large mounds, raised from 1 ft.

Fig. 13.

—

Nest and Egg of Wandering Albatros (Diumedea exulans), Antipodes Island.

to 18 in., and formed of scrapings, so that they have a bare area of varying extent

around them. The nests are sometimes fairly close together, but sociability does

not appear to be a characteristic as far as breeding is concerned. Yearling birds

seemed to be still haunting the vicinity of their cradles, and they were very noisy

at our approach. Their plumage is dark, and when we were scarcely within a dozen
yards of them they would stand up high upon their legs, cackle at us, and make a

great to-do. The sitting birds made little demonstration until it was evident that
we actually intended to interfere with them, when we were greeted with a loud snap-
ping of the beak, which produced a hollow sound. By pressing the handle of my
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net against their throats and then merely touching the chest with my foot they

would be overbalanced, tumble backwards off the nest, and present a helpless ap-

pearance with their legs in the air. It would seem that the pure-white plumage
of the head and back is not attained until the third year, as many dark-coloured

birds which I took to be two years old were sitting.

"Having at length reached our objective, we sat down to rest and to watch the

albatroses, quite unmindful of our presence. When the bird is walking the head
is carried low, below the level of the back, the neck outstretched, producing an

Fig. 14.

—

Wandering Albatbos (Diomedea exulans) walking, Antipodes Island.

appearance of cautiousness, though possibly merely to balance the body. Occa-

sionally one would walk with wings extended. Many birds were discovered asleep

on their nests, and it was quite easy to approach close and awaken them with a tap

on the beak.
" We were witness of many curious antics, apparently connected with courtship.

Two birds, after rubbing their beaks together, would first lower them almost to

between the feet and then raise them vertically in the air, a manoeuvre many times

repeated. The wings would be outspread to their fullest extent, the male spreading

his tail after the manner of a turkey-cock. The paroxysm would then subside, to
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be renewed at intervals. Drops of oil oozed out of the beaks as they were rubbed

together. The clapping of beaks with which the performance commenced gave place

to a vibratory motion, which seemed to be involuntary, like shivering. The sound

was a hollow booming, which gave place to a shriek from both birds, similar to that

made by the young when alarmed. This concluded the performance, which was
recommenced after a short interval. The commotion occasioned during this curious

display would attract other albatroses to the scene. These sometimes paired off

and performed duets similar to that described. The community would then be

a "'i Jfjjr -^ Jar 4

{,

i

Fig. 15.—Wandering Albatroses (Diomedea exvlans) mating, Antipodes Island.

joined by others which had been flying past, and they alighted among the group

not a dozen yards from us, and almost unmindful of our presence. In alighting

the legs and toes are spread. These birds walk laboriously uphill, and often sit

down, as though tired ; they cannot take wing direct, except in the face of a strong

wind, when they rise almost vertically. Going downhill they run for some distance

to gain impetus, and use the feet to beat the air even when actually afloat. The
tips of the wings only are moved in thus leaving the ground, much as though a man
moved his fingers with the arms outstretched."
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Mr. Charles Eyre, one of the survivors from the wreck of the " Dundonald,"
said that the albatroses on Disappointment Island fed their young only on alternate

days, and always in the morning.

Hob.—Southern Ocean.

Diomedea regia, Buller. (Royal albatros.)

Diomedea regia, Buller, Trans. N.Z. Inst., xxiii, 1891, p. 230.

My acquaintance with the royal albatros was made during the visit of His

Excellency the Governor to the southern islands in February, 1907.

Fig. 16.

—

Royal Albatbos (Diomedea regia) on Nest, Campbell Island.

At Campbell Island we found the birds to be breeding, incubation being far

advanced ; their numbers were, however, comparatively few, a circumstance I attri-

bute entirely to the fact that the eggs were collected by poachers and sold as

curiosities.

On comparing the number of sitting birds of the royal albatros at Campbell
Island with those of the wandering albatros at Antipodes Island the result was
most marked, and I feel that measures should be taken to protect these birds

while breeding.
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I did not visit Campbell Island on the occasion of the Subantarctic Expedi-

tion, but Professor H. B. Kirk informs me that the egg of the royal albatros was
first seen on the 25th November. Mr. G. R. Marriner, who was also one of the Camp-
bell Island party, writes to me as follows :

" The royal albatros was common on all

the uplands from 500 ft. to 1,000 ft., being specially numerous on the north-west

slopes of Mount Lyall and Mount Honey. The following sexual differences were

noticed several times during copulation : In the female the dark coloration of

the wing-coverts is denser and more pronounced, and the bird appears to be a little

less in weight than the male. The latter has a thicker neck. These points were

Fig. 17.—Nest and Egg of Royal Albatkos (Diomedea rec/ia), Campbell Island.

verified several times, and appear to be definite sexual differences. The nests are

not built close together, but usually 50 yards or more apart." Respecting the flight

of the royal albatros, Mr. Marriner adds, " I forced one (with the wind) to walk over

a precipice, some 50 ft. deep, to see if the bird could rise on its wings, but it fell to

the bottom with a heavy thud. I also noticed that, even if a bird has just risen off

the ground, and the force of the wind is lessened to any great extent by the brow of

a hill, it falls again to the earth heavily."

Buller writes,* " Like its congener, Diomedea exulans, this albatros forms a

very rude nest—just a few loose materials collected together in any convenient

* Buller, Supp. Birds of N.Z., i, 1905, p. 141.
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depression in the ground. The building-up of cheese-like nests is confined to the

group of mollymawks." This is not generally true, and may have been induced

by the inspection of an old nest, still tenanted by the young bird, whose occupancy
for nine or ten months reduces the height of the nest considerably. The accompany-
ing photographs show the form of recent nests.

Hob.—Southern Ocean.

Diomedea melanophrys, Boie.

(Common mollymawk.)

Diomedea melanophrys, Boie

in Temm. PI. Col., 1828,

p. 456.

Numbers of these birds flew

about the vessel as it lay at

anchor, and swooped down for

food thrown from the galley.

On Disappointment Island we
came across their breeding-

grounds. The nests are made
on a rather steep slope, clothed

with Ligusticum, and consist

of a conical mound, varying in

height from 8 in. to 18 in. The
nest is constructed of mud
mixed with vegetable substances

scraped from around, and the

cup-shaped depression is lined

with finer materials. The birds

sit but a few feet apart, and
they dot the whole of the hill-

side. Seen from a distance,

the effect was aptly likened by
Professor Kirk to a beautiful

field of daisies.

We did not find the bird in

the main group at the Auck-
lands, though it is reported as

breeding there. Mr. Marriner

found a mollymawk breeding on Campbell Island ; it is possibly this species, as it

has previously been reported as doing so. He writes, " These birds had their

rookeries only on the north end of the island, situated on the top of the cliffs
;

individual birds were seen on the harbours."

Mr. Charles Eyre told us that, unlike the albatroses, which fed their young only

every other day, the mollymawks came daily, morning and evening.

Hob.—North Atlantic and Southern Oceans.

Fig. 18.

—

Mollymawk (Diomedea melavophrys) on Nest,
Disappointment Island, Auckland Islands.
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Diomedea bulled, Rothschild. (White-capped mollymawk.)

Diomedea bulleri, Rothschild, Bull. Brit. Orn. Club, i, 1893, p. 58.

This bird was breeding on the Snares on the occasion of my visit in February,

1907, but we did not find the principal nesting-grounds. The few nests examined
were made in dry situation on a sloping cliff, and, perhaps, in consequence, were
but little raised above the general level of the ground.

Hob.—New Zealand seas.

Diomedea salvini, Rothschild. (Grey-backed mollymawk.)

Thalassogeron salvini, Rothschild, Bull. Brit. Orn. Club, i, 1893, p. 58.

I saw what I presumed to be this bird in large numbers off the Bounty Islands

in February, 1907, but as we did not land I had no opportunity of seeing it on its

known breeding-grounds. The nest is said to be made of feathers matted with guano,

An example in the Canterbury Museum contains vegetable stems or leaves, but no
feathers. It is about 14 in. in diameter.

D. cauta, Gould, is doubtfully distinct from this species. Filhol records D.

chlororhyncha as breeding at Campbell Island, but Buller remarks, " He probably

did not distinguish the species accurately."*

Hob.—New Zealand seas.

Phoebetria, Reichenbach, 1852.

Phoebetria fuliginosa, Gmelin. (Sooty albatros.)

Diomedea fuliginosa, Gmelin, Syst. Nat., ed. xiii, i, 1788, p. 568.

As the whaleboat was rowed up the various arms of Carnley Harbour, at the

Auckland Islands, we frequently saw the sooty albatros sitting on its nest in a cleft

in the perpendicular face of the cliffs.

On our way to Musgrave Peninsula, on the 24th November, we discovered two
birds nesting close together on a ledge not more than 30 ft. from the base of the cliff.

A member of our Maori crew climbed to one of the nests and seized the bird by the

legs. We thus had an opportunity of examining it alive. The bill is black, and the

groove on the mandible is blue ; eye, hazel ; upper eyelid and hinder part of lower

lid, white ; head, sooty ; neck and upper back, pale grey ; wings, dark-bluish grey

;

legs and feet, pink (not yellow, as described) ; shafts of wings and tail-feathers,

white.

This bird is also known to breed at Antipodes Island, where I saw it wheeling
over the cliffs. I have not seen notice of it at Campbell Island, where I obtained

eggs in February, 1907, taken on the western cliffs.

Hab.—Southern Ocean ; Auckland, Campbell, and Antipodes Islands.

* Buller, Supp. Birds of N.Z., i, 1905, p. 154.
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Order IMPENNES.
Fam. SPHENISCIDAE.

Aptenodytes, Forster, 1781.

Aptenodytes patachonica, Forster. (King penguin.)

Aptenodytes patachonica, Forster, Comment. Phy. Soc. R. Sci. Gottingensis,

iii, 1781, p. 137, pi. ii.

A single example of the king penguin was seen at Antipodes Island during His
Excellency's visit in February, 1907. Stragglers occur in our southern islands.

Captain Bollons has seen skins taken at Campbell Island, but the bird does not breed

nearer to New Zealand than the Macquarie Islands, where large rookeries exist.

Hob.—New Zealand, Stewart Island and southern islands ; Macquarie Islands,

South Georgia, Tierra del Fuego ; Falkland, Marion, Kerguelen, Heard, and Crozet

Islands.

Catarractes, Brisson, 1760.

Catarractes chrysocome, Forster. (Tufted penguin.)

Aptenodytes chrysocome, Forster, Comment. Phy. Soc. R. Sci. Gottingensis,

iii, 1781, p. 135, pi. 1.

This species occurs on all our southern islands, and was the only penguin I saw
on Disappointment Island. It was at the Antipodes that I found it to be most
numerous, and had the best opportunities of observing it.

The beach where we landed was piled up with huge rounded boulders, and was
reached by the rowing-boats through a broad band of kelp. As we put foot ashore

we were greeted with the defiant shrieks of birds, chiefly C. sclateri, present in countless

thousands. The big-crested penguin occupied all the available space on the beach,

and for some distance up the slopes also. As we ascended we fell in with the smaller

tufted penguins, and these alone were on the higher cliffs. They were extremely

numerous, and have long distances to travel to reach the sea. It seems reasonable

to suppose that they occupy these higher grounds, reached only by long and arduous
climbing, by force of circumstance rather than by choice, being driven from more
accessible haunts by the larger C. sclateri.

The birds were tending their young, the breeding season being over at this

period (February). The young birds were losing their down, and presented a quaint

appearance, some parts being quite sleek with feathers, and others fluffy in down.
This substance lay thick on the ground in the neighbourhood, and was occasionally

blown about like thistledown. The nests, then out of use, and doubtless trodden

out of shape, are like shallow craters made of mud, and the whole surroundings

plastered with mud and dung. In wet weather the mess and stench must be well-

nigh intolerable.

The plumes on the side of the head are golden-coloured in the adult, but pale

yellow in the young. They stand out at right angles, and give the bird a wild or

scared appearance.

The eyes of all penguins that I have seen are remarkable for the smallness of the

pupil, scarcely larger than the head of a pin, and it did not appear to me that it was
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capable of dilatation
;
yet in no drawing I have seen of a penguin is the pupil so

relatively small as observed by me.

The note of this bird is much higher pitched than that of C. sclateri, and the

shriek is quite piercing.

Hab.—Southern lands, Tasmania, Australia, New Zealand ; Snares, Auckland,

Campbell, Antipodes, Bounty, and Macquarie Islands.

Fig. 19. - Pengoix-rookery, the Snakes.

Catarractes pachyrhynchus, Gray. (Victoria penguin.)

Eudyptes pachyrhynchus, Gray, Voy. "Erebus" and "Terror," Birds, 1845,*

p. 17.

Though numerous examples of C. chrysocome were found breeding at the Snares,

the great bulk of the penguins were C. pachyrhynchus. These birds find a plenitude

of fairly level nesting-sites on this island, and, probably for this reason, there is—or

so it appears—more toleration of the smaller species than is exhibited by C. sclateri

at the Antipodes. C. vittatus, Finsch, has been regarded as a young example of

this species.

Hab.—New Zealand, Snares.

See footnote, p. 550.

38— S.
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Catarrhactes sclateri, Buller. (Big-crested penguin.)

Eudyptes sclateri Buller, Birds of N.Z., ed. 2, ii, 1888, p. 289.

I have given above some notes on the occurrence of this penguin at the Antipodes
Islands, but a little may be added. Long before the islands wefe reached, and,

indeed, while they were little more than discernible, the odour of penguin was borne
across the water by a breeze off the land. The distance being lessened, the smell

became more and more pronounced, and increasingly disagreeable. Nearer still, and
a peculiar sound was carried over the waves : this was the distant cry of thousands

Fig. 20.

—

Victobia Penguins (Catarrlmctes pachyrhynchus), the Snares.

upon thousands of penguins, details of which we were soon to be in a position to

analyse. As we approached the land the water was seen to be thick with swimming
birds. When quietly moving through the water the birds use their paddles only,

the feet being pressed closely together behind. When, however, rapid progress is

desired the method of locomotion is entirely changed. The appearance presented is

exactly that of a school of dolphins or porpoises, each bird appearing above the water

for a moment, with arched back, and vanishing again with a peculiar rolling action.

A broad belt of kelp extends some little distance from the shore, and the birds avoided

entanglement by diving beneath it. As they reappeared upon the beach they looked
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beautifully clean, in marked contrast to those on the rocks, whose feathers were

stained and bedaubed with mud from slushy holes found among the boulders. These
boulders vary very much in size, some being large enough to accommodate one bird

only, others capable of seating half a dozen. There is consequently an incessant

Fig. 21.

—

Big-crested Penguin (Gatarrhactes sciateri) enjoying the Sunshine,
Antipodes Island.

jostling for places. The upper'surface of the boulders is quite smooth, polished by
the feet of countless generations of birds, and individuals are constantly slipping or
being driven off, falling between the boulders, whence they emerge by aid of flippers
and claws, sorry sights, bedaubed with slush from the foetid pools lying between



580 SUBANTARCTIC ISLANDS OF NEW ZEALAND. [Aves.

the boulders. This, the condition in a dry season, led one to imagine how matters

would be in wet weather. Though heavily nailed boots are admirable for ordinary

rough travelling, they were not altogether suited for traversing polished boulders,

and few of the party reached the grassy slopes above without bearing some trace of

the penguins' cesspools. The nests appear to be constructed in drier situations,

and now, out of use, look like shallow craters of mud, scraped from around.

The usual note is a very loud, hoarse, booming croak, but when excited the bird

shrieks wildly, and the various combinations emitted from myriads of birds, never

abated for one moment, cannot be imagined.

The large plumes which lie close to the head are golden in adults and pale yellow

in the young. The iris is hazel, unlike the rich brown of the tufted penguin.

Hab.—Campbell, Antipodes, and Bounty Islands.

Catarractes schlegeli, Finsch. (Royal penguin.)

Eudyptes schlegeli, Finsch, Trans. N.Z. Inst., viii, 1876, p. 204.

No member of the expedition appears to have noticed this bird, which has been

recorded from Campbell Island. It is only known to breed at the Macquaries.

Hab.—New Zealand, Campbell and Macquarie Islands.

Megadyptes, Milne-Edwards, 1881.

Megadyptes antipodum, Hombron and Jacquinot. (Grand penguin.)

Catarrhactes antipodes, Hombron and Jacquinot, Ann. Sci. Nat. (2), xvi,

1841, p. 320.

During our visit in February, 1907, I met with a few birds of this species at

Campbell Island. They had yellow eyes, but, as the plumes were of pale-yellow

colour and did not extend across the back of the head, I judged them to be birds

of the year. Dr. Marshall and Mr. Speight, members of our expedition, saw a single

yellow-eyed penguin on Enderby Island.

Professor Benham reminds me that on landing with a party at Fairchild's

Garden, Adams Island, we came across a penguin bitten across the belly, presum-
ably by seals. I am afraid, however, that we failed to note the species.

In June following, when accompanying the trawling expedition of the " Nora
Niven," I saw numbers of penguins around Stewart Island, and also had the op-

portunity of determining the species. Numbers were on Ulva Isle, in Paterson's

Inlet, and one of the residents told me that his dogs frequently take them to the

house. I could not learn if this penguin nested on Stewart Island.

Hab.—New Zealand, Stewart Island ; Auckland and Campbell Islands.

Order STEGANOPODES.
Fam PHALACKOCOKACIDAE.
Phalacrocorax, Brisson, 1760.

Phalacrocorax campbelli, Filhol. (Campbell Island shag.)

Phalacrocorax campbelli, Filhol, Bull. Soc, Philom. (2), ii, 1878, p. 132.

When I visited Campbell Island in February, 1907, I spent comparatively little

time by the water, consequently I had small opportunity of studying the shags.
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I did not see any large mobs of them, but solitary individuals were frequently on the

wing. It was not difficult to nearly approach one seated on a rock, and several

times I got within a few feet of an individual before it took flight. I obtained several

photographs in this way.

Hob. —Auckland and Campbell Islands.

Phalacrocorax colensoi, Buller. (Auckland Island shag.)

Phalacrocorax colensoi, Buller, Birds of N.Z., ed. 2, ii, 1888, p. 160.

This species, when adult, differs from P. canvpbelli by having the whole of the

under-surface, from the chin downwards, pure white. In P. campbelli there is a

Fig. 22.

—

Group of Shags (Phalacrocorax colensoi), Auckland Islands.

broad black band across the chest. Both species when immature are said to agree

in this respect.

One of the most striking features of the voyage was presented during our pas-

sage down the Auckland Island coast. In the offing the sea was black in patches

with shags, and by aid of glasses or when sufficiently near to such a body we noticed

that considerable commotion was taking place. The birds were evidently feeding

:

their food, whatever its nature, being scattered over wide areas, but evidently closely
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packed where it occurred. At the time I considered the birds were catching fish,

but later changed my views. It is quite impossible to convey any idea of the num-
ber of birds thus engaged. In passing from the shore to their feeding-grounds, or in

the reverse direction, their flight behind, over, and in front of the vessel was a con-

stant stream, and this continued for many miles. The birds returning to shore were
noticed to be heavy with food ; their bodies were fully distended, and their flight,

in consequence, distinctly laboured. The addition of several ounces of food to the

weight of so delicately adjusted an organism as a flying-bird must have an
appreciable effect on its flight, as,

indeed, we had ample evidence in

the case of the gorged shags. As the

"Hinemoa" drew towards the shore we
fell in with the satiated birds sitting on

the water.

A flat stretch of rock below our

camp at the Auckland Islands proved

to be a favourite assembling-ground for

shags, and we had no trouble in thus

observing them. The accompanying
photographs were taken there. The
birds were always accompanied by gulls.

We secured several on different occa-

sions, and caged three individuals for

study, two of which laid eggs. Being

anxious to ascertain what the birds were

feeding upon, I examined the stomachn

of others, and found them to be crowded
with small crustaceans resembling Mu-
nida : one contained small fish-bones in

addition.

Rowing up North Arm, we landed

on Figure of Eight Island, and came
across a very large mob of shags, and
charged them like schoolboys. While

scores got past us, we forced others

across a tussocky patch to the rocks

beyond, whence they took to wing.

The birds scarcely attempted to fly until they reached the edge of the rocks,

but ran at considerable speed. All, with the exception of six specimens, suc-

ceeded in escaping. I examined the stomachs of our captures, and in every case

found them to contain the reddish mass which I have above attributed to partially

digested Munida.
Since the foregoing was written, Professor Benham writes to me, "The

shags that were opened had the stomach filled with the crustacean Munida sub-

ruqosa."

Hob.—Auckland Islands.

Fig. 23.

—

Auckland Island Shag at close range.
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Phalacrocorax ranfurlyi, Ogil vie- Grant. (Bounty Island shag.)

Phalacrocorax ranfurlyi, Ogilvie-Grant, Bull. Brit. Orn. Club, xi, 1901.

p. 66.

I sailed past the Bounty Islands in February, 1907, without landing.

This is the latest addition to the avifauna of the New Zealand region.

Hab.—Bounty Islands.

Order LAMELLIROSTRES.
Fam. ANATIDAE.

Anas, Linnaeus, 1758.

Anas superciliosa, Gmelin. (Grey duck.)

Anas superciliosa, Gmelin, Syst. Nat., ed. xiii, i, 1788, p. 537.

Though recorded from both the Auckland and Campbell Islands, the bird was
not, so far as I learned, seen by any member of our expedition.

Hab.—Java, Australia, Polynesia, New Zealand ; Auckland, Campbell, and
Chatham Islands.

Nesonetta, Gray, 1844.

Nesonetta aucklandica, Gray. (Flightless duck.)

Nesonetta aucklandica, Gray, Gen. Birds, iii, 1844, p. 627, pi. clxix, fig. 4.

Dr. L. Cockayne having been commissioned by the Government to obtain living

examples of the flightless duck for transference to the bird-sanctuary on Kapiti

Island, a special excursion was made to Ewing Island (Auckland Group) for the pur-

pose of securing examples. We found these birds also on Disappointment Island

(Auckland Group). They frequent the kelp on the coast, but were also found high

up the hillsides in the watercourses.

The cages into which the ducks were placed chanced to have been furnished

with perches, and it was found that the birds readily availed themselves of these,

perching almost as well as a true passerene.

The birds were safely conveyed to the sanctuary in Cook Strait, and at latest

advices were doing well.

Though usually spoken of as " flightless," Captain Bollons tells me that these

ducks are able to fly for short distances, and, as a matter of fact, they reach their

nesting-sites by this means. The eggs are laid in holes 15 ft. or 20 ft. above sea-

level, excavations made by petrels being possibly utilised. As these holes are some-
times made in the face of a cliff, a mere walking-bird would be unable to reach them.
Captain Bollons informs me that he has often seen the ducks rise at the foot of the
cliff and by aid of the wings alone plump straight into the holes. Even by means of

a ladder he himself has been unable to reach the nests.

Hab.—Auckland Islands.
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Fam. MERGANETTIDAE.

Hymenolaimus, Gray, 1843.

Hymenolaimus malacorhynchus, Gmelin. (Blue duck.)

Anas malacorhynchos, Gmelin, Syst. Nat., ed. xiii, i, 1788, p. 526.

The authority for the inclusion of this species in the Auckland Island fauna is

Captain J. Bollons, of the " Hinemoa," a keen and careful observer. In February,

1883, he saw five blue ducks together at Hanfield Inlet, on the east coast, but has

not seen a single example since, and no member of our expedition was more for-

tunate.

Hob.—New Zealand and Auckland Islands

Fam. MERGIDAE.

Merganser, Brisson, 1760.

Merganser australis, Hombron and Jacquinot. (Southern merganser.)

Mergus australis, Hombron and Jacquinot, Ann. Sci. Nat., 1841, p. 320.

A sharp look-out was kept along the shores of the Auckland Islands for this

bird, but it was not recorded as having been seen. This is less remarkable when,

as Captain Bollons later told me, he had not seen the bird on the coast, but had found

it occasionally at the head of the estuaries, and especially on the inland watercourses.

As mentioned in my report on the fishes, the supposed littoral habit of the bird

led the late Captain F. W. Hutton to infer that Galaxias bollansi was a marine species,

a supposition I have shown to be erroneous.

Hab.—Auckland Islands.

BRITISH BIRDS.

I saw thrushes (Turdus musicus) and blackbirds (T. merula) at the Snares
;

also a nest of the latter containing eggs. Nests and eggs of the blackbird were found

at Terror Cove, in the Auckland Islands.

A momentary glance of two birds at the Snares led me to think they were linnets

(Linota cannabina), and a description supplied by Mr. G. R. Marriner, who watched
three birds, supports my belief.

Mr. Marriner was informed that Mr. Nicholson had seen the following birds

on Campbell Island : House-sparrow (Passer domesticus), hedge-sparrow (? Accentor

modularis), linnet, and that flocks of starlings (Sturnus vulgaris) were to be met with

on Mount Honey. Mr. Marriner saw birds which he believed to be linnets, but did

not see the others mentioned.

Dr. C. C. Farr reported having seen two goldfinches (Carduelis elegans) at North
Arm, Carnley Harbour, Auckland Islands, and stated that there could be no possible

doubt on the matter. I may mention that goldfinches are extremely common
throughout New Zealand, and, though I doubt the occurrence of the hedge-accentor

on Campbell Island, they, in common with a host of other British birds, are quite

numerous in Canterbury, and possibly in other parts also.
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PISCES.

Examples of all species of fishes obtained were preserved, and form the basis

of the following account. Several forms, however, not secured have been recorded

as a result of previous expeditions or of private collectors ; these are also included,

but are merely mentioned as constituents of the fauna.

Being myself stationed at the Auckland Group, the collection made there is

naturally larger than that made at Campbell Island ; but there is little doubt, as

might be expected, that the Auckland Islands, with their varied coast-line, large

harbours, and sheltered bays, support a much richer marine fauna than the com-
paratively exposed and little-indented shores of Campbell Island.

The species found at the respective groups are as follows, those marked with an
asterisk being obtained :

—

SNARES.

* Notothenia microlepidota, Hutton.
* Bovichtus variegatus, Richardson.
* Tripterygion varium, Forster.

AUCKLAND ISLANDS.

Anguilla aucklandii, Richardson.
* Galaxias brevipinnis, Giinther.

Galaxias fasciatus, Gray.
* Syngnathus blainvillianus, Eydoux and Gervais.

Rhombosolea tapirina, Giinther.

* Notothenia microlepidota, Hutton.
Notothenia coriiceps, Richardson.

Notothenia macrocephala, Giinther.
* Notothenia colbecki, Boulenger.
* Bovichtus variegatus, Richardson.
* Tripterygion varium, Forster.

CAMPBELL ISLAND.

Euprotomicrus bispinatus, Quoy and Gaimard.
Galaxias attenuatus, Jenyns ( = G. campbelli, Sauvage).

* Rhombosolea tapirina, Giinther.

Notothenia microlepidota, Hutton.
Notothenia macrocephala, Giinther.

* Notothenia colbecki, Boulenger.

Notothenia flholi, Sauvage.
Bovichtus variegatus, Richardson.

ANTIPODES ISLAND.

* Notothenia colbecki, Boulenger.
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Fam. GALAXIIDAE.

Galaxias, Cuvier, Eegne Anim., ii, 1817, p. 183.

Galaxias brevipinnis, Giinther

Galaxias brevipinnis, Giinther, Cat. Fish. Brit. Mus., vi, 1866, p. 213.

G. grandis, Haast, Trans. N.Z. Inst., v, 1873, p. 278. G. robinsonii,

Clarke, Trans. N.Z. Inst., xxxi, 1899, p. 89, pi. v. G. bollansi, Hutton,
Trans. N.Z. Inst., xxxiv, 1902, p. 198.

In his review of the family, Mr. C. Tate Regan* admits two species as occurring

at the Auckland Islands—namely, G. brevipinnis, Giinther, and G. fasciatus, Gray.

Members of the genus were taken at two places in Carnley Harbour by the

expedition. Our Maori crew, at the instance of Dr. Farr, caught a large number
at the magnetic station on North Arm, and Professor Benham obtained others near

the main camp. In view of the opinion below recorded, I may mention that, though
I did not actually discover the haunts of the fishes, I saw them in the positions indi-

cated to me.
All the specimens obtained are referable to G. brevipinnis. They were taken in

pools in fresh-water streams quite close to the sea, that at North Arm being but a

few feet above high-water mark. The specimen of G. bollansi (which, according to

Mr. Regan, is but an example of this species) was taken out of the mouth of a specimen

of Merganser australis, at the Auckland Islands. From this circumstance Captain

Hutton (" On a Marine Galaxias from the Auckland Islands ")f concluded that the

fish was a marine one, and this no doubt largely influenced him in regarding it as

distinct. This circumstance induced Dr. G. A. Boulenger to write an article with

the following heading :

;

' The explanation of a remarkable case of geographical

distribution among fishes. "J He mentions that " most text-books and papers

discussing geographical distribution have made much of the range of a genus of

small fishes, somewhat resembling trout, the Galaxias, commonly described as true

fresh-water forms, which have long been known from the extreme south of South
America, New Zealand, Tasmania and Southern Australia." Dr. Boulenger then

refers to the representation of the genus (G. zebratus and G. punctifer) in South Africa,

and mentions the fact recorded by Clarke in New Zealand and Vallentin in the Falk-

land Islands, that G. attenuates lives in the sea as well as in fresh water, descending

periodically to the sea (in New Zealand) for the purpose of spawning. He adds,
" In accordance with these marine habits, this species has a much wider range than
any of the others, being known from Chili, Patagonia, Tierra del Fuego, the Falkland

Islands, New Zealand, Tasmania and Southern Australia."

The peculiar distribution of Galaxias is frequently advanced as a strong link

in the evidence of land connection with the Antarctic Continent, a link, however,

somewhat weakened by the discovery that G. attenuatus breeds in the sea ; its cohesion

is apparently still further reduced by the record of a second marine species, as before

mentioned ; and Dr. Boulenger concludes his article by remarking, " It is hoped

* Regan, Proc. Zool. Soc, 1905, ii, p. 363.

f Hutton, Trans. N.Z. Inst., xxxiv, 1902, p. 198.

% Boulenger, Nature, Ixvii, 1902, p. 84.
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that, by giving greater publicity to these discoveries, the family Galaxiidae will no

longer be included among those strictly confined to fresh waters and that students

of the geographical distribution of animals will be furnished with a clue to a problem

that has so often been discussed on insufficient data."

There is little fear that anything of importance respecting such an interesting

subject as the distribution of the Galaxiidae will be overlooked, and, in addition to

the article above referred to and quoted, several other allusions to the marine habit

of G. bollansi have already been published. Dr. David S. Jordan* has given the

greatest possible publicity to the matter by reprinting Dr. Boulenger's article in his

" Study of Fishes," and in his paper above mentioned Mr. Regan has also referred

to Hutton's statement.

I am very far from satisfied that G. brevimnnis is to be classed as a marine

species, and consider that the evidence is of the weakest nature, and I am surprised

that it should have been so generally accepted. The pool above described was quite

accessible to gulls and shags, and had I found Galaxias in their digestive tracts . I

should certainly not have been surprised. Hutton seems to have taken it for granted

that the merganser is essentially a marine bird ; if this is so, it differs from its European
allies. I have seen the goosander (Mergus merganser) in England seventy miles from
the sea, and Yarrellf states that these birds " frequent fresh-water lakes as well as

the sea-shore and estuaries." Little appears to be known of the habits of the southern

merganser. HuttonJ states that " it does not frequent the coast and open waters,

but only the sheltered harbours." I have, of course, no evidence to prove that the

Galaxias does not occur in the sea ; but, on the other hand, I maintain that there is

no evidence to show that it does.

I am penning my conclusions, though based on negative evidence, to draw
attention to what is probably a misreading of a simple incident connected with the

natural history of the species. I cannot claim that such conclusions will throw
much light on the question of antarctic land connections, for so many species of

Galaxias are now known to enter the sea. In addition to G. attenuatus in New
Zealand, we have records of G. maculatus in Chili, and this species and G. gracillimus

in the Falkland Islands.

Some time after the foregoing was written I met Captain Bollons, and told him
that I had grave doubts as to the Auckland Island Galaxias living in the sea. I

asked him if he did not consider it likely that the merganser had obtained the fish

from some fresh-water stream close to the sea. " But why close to the sea ? " said

Captain Bollons. " I have never yet seen the bird feeding close to the sea ; it is

always picking about in the creeks." I was naturally gratified to find my surmise so

unexpectedly supported, and we may now safely dismiss the alleged marine habit

of Galaxias brevipinnis (bollansi) as incorrect.

The following is a description of one of the examples secured :

—

B. VIII ; D. IV, 8 ; A. IV, 9 ; V., 7 ; P., 12 ; C, 15 + 4. Vert., 36 + 25 = 61.

Length of head, 5-2 ; height of body, 7-5
; and length of caudal, 6-0 in the length ;

diameter of eye, 5-8
; length of snout, 3-4, and interorbital space 2-5 in the head.

* Jordan, " Guide to the Study of Fishes," ii, 1905, p. 205.

t Yarrell, " British Birds," 3rd ed., iii, 1856, p. 399.

% Hutton and Drummond, " Animals of New Zealand," 1904, p. 321.
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The head is depressed and broad, its breadth one-fifth greater than its height.

The eye lies wholly in its anterior half, and the maxilla extends to beneath the middle

of the orbit.

The upper jaw overhangs the lower ; the teeth are in a single series, that in the

lower jaws with canines. The anterior nostril is in a tube which lies nearer to the

eye than to the tip of the snout, the posterior nostril is a little in advance and above
anterior margin of the eye. Eight gill-rakers on the lower limb of the anterior arch.

The distance between the origin of the dorsal and the end of the caudal is one-

half that between the former point and the tip of the snout. The anal arises beneath
the middle of the dorsal, and when laid back extends to the base of the hypural.

The ventrals are inserted midway between the tip of the snout and the base of

the caudal rays. The length of the pectoral is half the distance from its origin to

that of the ventral ; caudal slightly emarginate ; the length of the peduncle is one-

half greater than its depth.

Colour.—The colour of the ground is pale olive, which becomes yellowish in

fluid. A young one of 60 mm. is colourless, with the exception of some pigmentation

along the dorsal and ventral surfaces. Larger examples are strikingly banded with

dark grey, the markings being, however, somewhat irregular. The bands break up
with increasing size, and a general reticulation results ; in old examples a general

clouding takes place, but there is always some definition in the hinder part of the

body. A dark blotch above the pectoral, partly concealed by the gill-cover, is

generally present. The under-surface is without markings, the pigmentation seen in

the young not being maintained.

Length of specimen described, 140 mm.
As above noted, the branchiostegal rays are eight in number in our examples.

Mr. Regan counts them as seven only.

Hob.—New Zealand and Auckland Islands.

Fam. SYNGNATHIDAE.

Syngnathus, Linnaeus, Syst. Nat., ed. x, 1758, p. 336.

Syngnathus blainvillianus, Eydoux and Gervais.

Syngnathus blainvillianus, Eydoux and Gervais in Guerin. Mag. Zool.,

vii, 1837, pi. xvii. Leptonotus blainvillii, Kaup, Cat. Lophob. Brit.

Mus ., 1856, p. 46.

This species has generally been admitted as a member of the New Zealand

fauna on the identification of Dr. Giinther,* who wrote, " Of this fish, which

hitherto has been found on the west coast of South America only, we have received

an example from Cook Strait, New Zealand, through Dr. Hector."

Dr. Kaupf had, however, identified the species in our waters twenty years

previously, and had also recorded it from the Auckland Islands, writing, "It is a

native of South America, Peru, Chili, Auckland Islands, and New Zealand."

* Giinther, Ann. Mag. Nat. Hist. (4), xvii, 1876, p. 402.

f Kaup, supra, p. 47.
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In the absence of South American examples for direct comparison, I also pro-

visionally associate specimens taken on the expedition with this species. I have

not access to the original description and illustration, and though Kaup states that

he has " figured " the species, and also that he has given a " portrait " of it, I find

it neither on the plates nor mentioned in the list thereof. The following table shows

the comparative measurements of six examples. The great relative depth of the

body of the female is most conspicuous, and on this account Kaup made the species

the type of his genus Leptonotus, including also the South Australian and Tasmania
L. semistiatus, Kaup.

— A. B. C. D. E. F.

$ ¥ s ? X ?

Total length (in millimetres) 161 113 119 119 106 116

Head in total length . . 9-2 84 8-5 8-8 8-8 9-0

Head in head-and-trunk 34 3-0 31 3-2 34 3-3

Head-and-trunk in total 2-7 2-8 •» 2-7 2-7 2-6 2-7

Head-and-trunk in tail 1-7 1-8 1-7 1-7 1-6 1-7

Height in head 2-5 1-5 2-3 1-3 2-7 1-9

Snout in head 2-2 2-7 2-3 2-2 2-3 2-6

Eve in head 5-8 6-7 7-0 6-4 6-0 6-5

Egg-poueh in tail 5-0 44 44
Body rings 19 19 19 19 20 18

Caudal rings 47 47 46 46 46 46

Dorsal begins on ring No. 17 17 17 17 17 17

Dorsal stands on (number of rings) 12 10 10 11 11 11

Pouch stands on (number of rings) 12 12 12

Dorsal rays 37 35 36 38 36 39

Pectoral rays 11 10 13 11 13 13

Caudal rays . . . 10 10 10 10 10 10

Vertebrae, 23 + 44 = 67.

The dorsal keels are separated by a space equal to two -thirds the diameter of

the eye, but widen somewhat behind the nape. These keels are lost below the hinder

part of the dorsal fin. The upper lateral keels follow the curvature of the back,

become sinuous below the fin, thence form the upper keels of the tail. The lower

lateral keels are similarly continuous with the caudal keels. There is also a very

prominent ventral keel, which, however, is not continued on to the tail ; the latter

is therefore square in section. None of our females exhibit the " knife-like acute-

ness of the back " mentioned by Kaup, nor does the height of the body measure
more than three times its thickness. It appears, therefore, that we have not speci-

mens of such " advanced age " as those examined by this writer.

The general colour is olive-brown above and pale-grey beneath. The markings
vary considerably, and in some instances are so extensive as to occupy almost the
whole area. This condition is commoner in the female, in which the body is usually

of even coloration. In a male, in which the markings are well defined, there are

four light bands between the pectoral and the pouch, each with a margin darker
than the ground-colour. There are two bands below the dorsal fin, and seven on
the tail. The whole of the body, the lower surface excepted, is ornamented with
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minute white spots, each encircled with a dark ring.. A dark-brown line passes

along each side of the snout to the eye, and the ventral keel is dark.

Forty-eight eggs were counted in the pouch of one male, each egg having a

diameter of 2 mm. Another male yielded young which, though not ripe for extru-

sion, measured 12 mm. in length.

This species was taken only at the Auckland Islands. I obtained specimens

in the dredge off Masked Island, and also took them freely among seaweed, by means
of the seine, in Musgrave Harbour. The largest example obtained is a male, and
measures 161 mm. in length. The female mentioned by Kaup measured 220 mm.

Hob.—South America, New Zealand, Auckland Islands.

Fam. PLEURONECTIDAE.

Rhombosolea, Giinther, 1862.

Rhombosolea tapirina, Giinther.

Rhombosolea tapirina, Giinther, Cat. Fish. Brit. Mus., iv, 1862, p. 459.

A young example, too small for satisfactory descriptive purposes, was obtained

at Campbell Island by Messrs. Chambers and Des Barres, and kindly handed to

members of the expedition.

Many specimens (from the Auckland Islands) were examined by Giinther when
originally describing the species, and the members of the "Southern Cross" Ex-
pedition obtained examples at Campbell Island.

Hab.—Australia, Tasmania, New Zealand, Auckland and Campbell Islands.

Fam. NOTOTHENIIDAE.

Notothenia, Richardson, 1844.

Notothenia microlepidota, Hutton.

Notothenia microlepidota, Hutton, Trans. N.Z. Inst., viii, 1876, p. 213. N.
parva, Hutton, ibid., xi, 1879, p. 339.

I obtained this species readily at the Snares by means of a hook and line. It

was very common in a deep gulch, and took a fish bait ravenously. Smaller examples

were common in rock-pools, the only other fishes there taken being Bovichtus varie-

gatus.

My early efforts at the Auckland Islands were unsuccessful, and, though I threw

my bait into likely and unlikely places, I failed to secure a single fish. The attempts

of the others members of the party being similarly unavailing, we concluded that

the fishes had been driven away by the seals, which were very numerous in the vicinity

of our camp at Carnley Harbour. These conclusions, however, proved to be incor-

rect, for one day a member of our Maori crew brought me three examples which he

had caught. He took me to a tumbled mass of sunken rocks, and by means of 2 ft.

of line attached to a short stick dropped the bait into a crevice and drew out a

Notothenia. Adopting this plan, I obtained as many fishes as I required. It is doubt-

less the presence of seals that has driven these fishes to such seclusive habit, for on

two occasions, while fishing from the rocks, seals have glided close to me, and, unaware
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of my presence, have searched all the crannies large enough to admit their heads.

Many times thereafter I attempted to entice the fish outside a chink ; it was, how-

ever, only when the bait was actually dropped
into a crevice that it was taken. I found

Bovichtus variegatus also living in the crannies.

One I had hooked was immediately swal-

lowed by a large Notothenia, and I thus ob-

tained both specimens.

I found small Notothenias living in masses

of seaweed in shallow water ; they are of

sluggish habit, bite freely, but do not show
fight when hooked. When young they are

quite fearless, and will follow a bait to the

surface of the water.

Wherever sunken masses of rocks were

found Notothenias were procured. The sur-

vivors of the " Dundonald " wreck told me
that they had not been able to catch fish,

and they came to the conclusion that this

was to be accounted for by the presence of

sea7
s.

The following is a description of a

medium-sized individual :

—

B. VI ; D. VI, 30 ; A., 26 ; V. I., 5
;

P., 18; C, 11+6. Vert., 18+26 = 44.

Length of head, 3-2 ; height of body,
4-0 ; length of caudal, 4-8 in the total length.

Diameter of eye, 5-6
; interorbital width, 3-2

in the length of the head. The maxillary

extends to below the third fifth of the eye
;

the lower jaw is somewhat longer than the

upper ; the gill-membranes are free from the

isthmus for a short space. The gill-rakers

are very short, 17 in number on the first arch,

13 being on the lower limb.

The head is much depressed, one-half

wider than deep ; a broad rounded ridge

arises on each side of the snout, and passes

backwards over the eye towards the upper
angle of the opercle ; interorbital space other-

wise flat. A cross-ridge connects the two
branches in advance of the eyes. The eyes

are sublateral, and the upper border of each
is formed by the ridge above mentioned.
The opercle bears two flat spines. The gape
is almost horizontal, the mouth wide, and
the lips thick and reflexed. The'single nostril is in a wide and long tube, provided

Fig. 24.

—

Notothenia microlepidota, Hutton.
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with a posterior flap, and situated midway between the eye and the front of

the head.

The villiform teeth stand in a wide band above and below ; the anterior teeth

in both jaws form a single row of widely spaced canines ; tongue and palatines

smooth ; a broad frenum behind the teeth in both jaws.

Fins.—The dorsal arises in advance of the opercular edge, and has a rounded
margin ; the second spine is longest, 3-3 in the length of the head. The highest

rays of the second dorsal are somewhat longer, and its base measures half

the distance between the anterior border of the eye and the base of the caudal

rays. The anal commences beneath the fifth dorsal ray, and terminates evenly

with that fin ; its rays are thickened and free at the margin. The pectoral

is evenly rounded, and extends to above the base of the third anal ray, its

length being a little more than half that of the head. The ventral is placed

beneath the margin of the preopercle, and its length equals that of the pectoral.

The caudal is rounded, and the depth of its peduncle is twice the diameter of

the eye.

The skin of the head is roughened, and scales are developed on the interorbital

space and occiput, also on the upper parts of the cheeks and opercles. Both
divisions of the lateral line are quite straight ; the upper one terminates beneath
the last dorsal ray, and the lower one commences ten scales in advance of this

point.

Colour.—Bluish-black above, grey on the sides, and yellowish beneath. The
body is boldly mottled with black and grey ; and the lips, cheeks, and opercles,

and under-parts of the head bear small closely placed spots or irregular lines of

grey. All the fins are black, but the pectoral, ventral, anal, and caudal bear grey

spots.

Length of specimen, 330 mm.
Boulenger states that the species grows to a length of 400 mm., and that the

very massive adults have quite a cottoid physiognomy. We have examples 440 mm.
in length, and specimens show some diversity of coloration, mainly in the grey

colour being replaced by yellow.

I obtained this species at the Snares, both by line and in rock-pools ; and
in Carnley Harbour, at the Auckland Islands. It is also known from Campbell
Island.

In his report on the fishes of the voyage of the " Southern Cross," Dr. Boulenger*

reviews the family Nototheniidae, giving a synopsis of the species. The following

table is derived from an examination of fourteen specimens of N. microlepidota

taken on our expedition, and is supplied for comparison with details of other species

dealt with by Dr. Boulenger :

—

* Boulenger, Kep. Nat. Hist. Coll. " Southern Cross," 1902, p. 174.
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Boulenger has indicated by means of footnotes his conception of the synonymy
of the many species of Notothenia. According to these notes, the New Zealand species

are as follows :—
1. N. coriiceps, Rich., Voy. Ereb. & Terr., Fishes, 1844, p. 5, pi. hi.

2. N. colbecki, Boul., Rep. " Southern Cross," 1902, p. 185, pi. xvi.

3. N. microlepidota, Hutt., Trans. N.Z. Inst., viii, 1876, p. 213.

4. N. macrocephala, GHinth., Cat. Fish. Brit. Mus., ii, 1860, p. 263.

5. N. filholi, Sauv., Bull. Soc. Philom. (7), iv, 1880, p. 228.

Notothenia colbecki, Boulenger.

Notothenia colbecki, Boul., Rep. Nat. Hist. Coll. " Southern Cross," 1902,

p. 185, pi. xvi.

The species was first described from examples collected at Campbell Island. In

February, 1907, while on a tour of the southern islands by kind invitation of His
Excellency the Governor, I found it to be quite common at Antipodes Island. While
at anchor on the north-east side of the island I put lines over and caught this " cod

"

very readily. It affords no sport, and is hauled unresistingly to the surface. Many
of the fishes were infested with fluke-like parasites, which glided over the surface

of the body; these and also internal worms have been examined by Professor W. B.

Benham, who identifies the former as species of Tristoma. The gills harboured
crustacean parasites which Dr. Chilton identifies as Livoneca novae-zealandiae,

Miers, a common parasite of New Zealand fishes. The presence of these varied

parasites renders the fish most uninviting, and no one on board thought of

asking the cook to supply fresh fish. All the specimens caught were larger

than the Campbell Island examples taken by the "Southern Cross" Expedition,

the maximum being 515 mm, Either this or an allied species attains gigantic

dimensions, for a headless and otherwise mutilated fish " apparently closely

allied to N. colbeck,i'
n
was obtained by members of the National Antarctic Expe-

dition, 1901-4, at the winter quarters. The remains of this specimen measured
1,170 mm.*

The only specimen obtained by members of our Campbell Island party was
preserved by Professor Kirk. It was secured at Perseverance Harbour, among
stones, at low water. I netted a small specimen in the seine at Musgrave
Harbour, Auckland Islands, these two being the only ones taken, during the

expedition.

The following is a description of one of the Antipodes Island specimens :

—

B. VI ; D. VII, 28 ; A., 23 ; V. I, 5 ; P., 21 ; C, 13 + 17. Scales—Long., 102
;

tr., 13+38; lin. lat., 72 + 33. Vert., 19 +26 = 45.

Length of head, 3*4
; height of body, 4-6

; length of caudal, 7*0 in the total

length ; diameter of eye 5'6
; interorbital width 3*1 in the length of the head. The

maxillary extends to below the first third of the eye ; the lower jaw is longer than
the upper. The gill-membranes are wholly attached to the isthmus, and the gill-

rakers are rather short, 22 in number on the first arch, 15 of which are on the lower
limb. Pseudobranchiae well developed.

* Boul.. Nat. Ant. Exp., ii, 1907, Fishes, p. 1.
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The head is not markedly broad, its width being equal to its depth ; it is smooth
and naked, with the exception of the upper part of the cheeks and opercles, which

bear small imbedded scales. The upper lateral line arises close behind the opercle,

rises slightly, and then runs almost straight to beneath the last dorsal ray ; the

lower line occupies the middle of the caudal peduncle, arising posterior to the middle

of the anal.

Teeth.—A row of widely spaced canines stand in front of each jaw ; behind

these a band of villiform teeth, broad in front and narrow at the sides ; no teeth

on the vomer, palatines, or tongue.

Fins.—The dorsal commences slightly behind the opercle ; its second spine is

the longest, 3*0 in the length of the head ; the outline of the fin is rounded, and the

length of its base is twice the diameter of the eye, that of the second dorsal 2-3 in

the total. The anal arises beneath the sixth dorsal ray, and extends further back
than the dorsal ; the pectoral is feebly rounded, and does not reach to the vent

;

the ventral extends to the middle of the pectoral rays, and is equal to the caudal

in length, or one-half that of the head. The caudal is slightly forked, and the

depth of the peduncle is one-half longer than the diameter of the eye.

Colours.—Olive above and pale yellow beneath ; fins dark brown, the median
ones margined with pale yellow.

Length of specimen described, 475 mm.

The following table gives the relative dimensions of some other examples from
the islands where indicated :

—

— A. B. C. D. E. F. G.

Total length (in millimetres) 515 475 509 484 484 129 125

Length without caudal 415 391 410 389 400 108 102

Rays in anterior dorsal VI VII VI VII VII VII VII
Rays in second dorsal 28 28 26 28 26 27 28
Rays in anal 23 23 23 23 22 24 22
Depth of body in length 4-7 4-6 5-3 5-0 4-8 4-7 4-0

Length of head in length 3-3 3-4 3-3 3-4 3-4 3-3 31
Diameter of eye in length of head 5-0 5-6 5-5 5-0 5-3 4-0 4-25

Interorbital width in length of head 31 31 3-0 3-1 3-2 3-5 3-7

Scales in a longitudinal series above 100 102 110 116 111 111 115
lateral line

Scales in a transverse series 12+36 13+38 12+ 36 13 + 39 12 + 36 13 + 36 13+36
Tubular scales in lateral line 70+37 72 + 33 72 + 31 71 + 32 64+31 73 + 34 67 + 31

A, B, C, D, and E, Antipodes Island ; F, Campbell Island ; and G, Auckland Islands.

Hah.—Auckland, Campbell, and Antipodes Islands.

Bovichtus, Cuvier and Valenciennes, 1831.

Bovichtus variegatus, Richardson.

Bovichtus variegatus, Richardson, Voy. Ereb. & Terr., 1846, p. 56, pi. xxxiv,

figs. 1-4. B. roseo-pictus, Hutton, Trans. N.Z. Inst., xxxvi. 1904,

p. 148.
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The type of B. roseo-pictus is a small beach-dried specimen, but, as already

noted,* I find this to be but a young example of B. variegatus. The species is very

common in the rock-pools around the coast in the neighbourhood of Christchurch,

and proves to be equally so in similar situations at the Snares. Owing to their

mottled markings, these fishes are quite inconspicuous ; they lie very still until

disturbed, and, unless closely watched, are difficult to detect in the new situation

they may have chosen. I obtained the species at the Auckland Islands—in the seine

in Musgrave Harbour, and by line in Carnley Harbour. On hauling up a speci-

men from a crevice, amid sunken rocks, it was taken by a large Notothenia, and I

obtained both fishes, as previously recorded. Bovichtus variegatus is known also from
Campbell Island.

The following is a description of one of the small rock-pool specimens :—
B. VII ; D. VIII, 19 ; A., 18 ; V. I, 5 ; P., 10+5 ; C, 13+4.
Length of head, 2-9

; height of body, 5-0
; and length of caudal, 4-5 in the total.

The eye is large, lateral, its diameter 3-2 in the length of the head, and more than
twice the interorbital space. The snout is a little shorter than the eye. The upper

jaw is the longer, and the maxilla extends to below the front margin of the eye
;

cleft of the mouth horizontal. The opercular spine is directed upwards and back-

wards ; its length is equal to the diameter of the eye.

Teeth.—Villiform, in the jaws on the vomer and palatines.

Fins.—The base of the first dorsal fin is half the length of the second, and has

a rounded margin ; the first five spines are subequal in length, the second being the

longest, and 2-4 in the length of the head ; the last three spines decrease almost

vertically ; the soft dorsal anteriorly is of similar height, its rays decrease regularly

in length. The anal is lower, its longest ray (the third) being 3-1 in that of the head.

All the rays are simple ; the last four are thickened, and similar in character to the

lower pectoral rays. The ventral spine is flat and sabre-like, its length 1-4 in the

head ; the first ray is one-tenth longer, the rest rapidly decrease in length ; the

pectoral is pointed, the upper simple ray being the longest, and equal in length to

the head. The caudal is subtruncate, its peduncle low, 2-6 in the height of the

body.

The head and body are naked ; the lateral line rises above the opercular spine,

dips to the middle of the side, and runs between the bases of the central caudal rays.

The tubules are directed alternately upwards and downwards, but run straight along

the caudal peduncle.

Colours.—The ground-colour is silvery, with red markings, the paired and caudal

fins being orange ; or the colour is olive, with brown markings, the fins named being

bright yellow. All examples are silvery beneath. The head is brown, with darker

brown and grey marks ; some brown bars arranged below the eye pass forward

over the jaws, forming five dots on the upper lip. Five distinct vertical bars on the

body, below the lateral line, not coincident with similar, though less distinct, bars

above. Some irregular white dots may be present along the anterior part of the lateral

line, and interspaces below the line may be lighter than the ground in colour.

The fins are marked with reddish bars, two wide oblique ones on the first dorsal

and a black spot at the base of the vii-viii spines. Four oblique bars on the soft dorsal,

* Waite, Rec. Cant. Mus., i, 1907, p. 35.
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and a bar across the four posterior anal rays. Two broad bars across the caudal.

The ventral has two and the pectoral four bars; both these fins have, in addition,

large spots at their bases.

Length, 55 mm.
Hob.—Australia, New Zealand, Auckland and Campbell Islands.

Fam. BLENNIIDAE.

Tripterygion, Bisso, 1826.

Tripterygion varium, Forster.

Blennius varius, Forster in Bloch and Schneider, Syst. Ichth., 1801, p. 178.

Trifterigium robustum, Clarke, Trans. N.Z. Inst., xi, 1879, p. 292,

pi. xv. T. jenningsi, Hutton, Trans. N.Z. Inst., xi, 1879, p. 339.

This species has been previously identified from the Auckland Islands, and I

found it to be extremely common in the rock-pools. It was also encountered under
stones between tide-marks, and was freely taken by means of the seine and dredge.

A single example was taken at the Snares.

The following is a description of a large specimen obtained in Musgrave Harbour,
Auckland Islands :

—

B. VI ; D. VI-XX, 15 ; A., 27 ; V. II ; P., 17 ; C, 12+4.
Length of head slightly more than height of body, equal to length of caudal

and 3*1 in the total. The diameter of the eye is equal to the length of the snout,

and nearly twice the interorbital width, being 44 in the length of the head. A
trifid tentacle over the eye, and a divided one at the anterior nostril. The jaws are

equal, and the maxilla extends to within the anterior margin of the eye. Cleft of

mouth slightly oblique. Teeth small, those in front scarcely enlarged.

Fins.—The spines of the first dorsal increase in length backwards, the last being
1*8 in that of the head. The second fin is highest medially, its longest spine being
2-2 in the length of the head. The third fin is higher, and its last rays reach the base

of the caudal. The anal rays are thickened at their tips, as are the lower ones of

the pectoral. The latter fin is large, extends backwards to the third anal ray, and
is one-third longer than the head. The ventral is slightly shorter than the caudal,

which is rounded. The peduncle is narrow, its depth being one-third the length

of the head.

Scales.—The head and anterior part of the chest naked. The scales are moderate
in size, and finely ctenoid. The lateral line runs high and parallel to the back ; it

terminates beneath the fifteenth spine of the second dorsal. A depression, com-
mencing on the fourth row of scales below, with occasional pores, runs along the
middle of the side towards the caudal.

Colour.—The colour varies greatly in different individuals ; an olive tint is com-
mon, with traces of dark blotches on the dorsal surface. The first dorsal fin is sooty,

with a black margin ; the second and third are grey or red, the former with black
margin

; the anal is grey or pink, with lighter-coloured tips to the rays. Pectorals
and ventrals sooty, the tips of the rays white or pink.

Length of example described, 99 mm.
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The following table shows details of ten examples from Musgrave Harbour,
Auckland Islands ;

—

— A. B. C. D. E. F. G. H. I. J.

Total length (in millimetres) 80 86 96 79 70 63 68-2 68 69-7 77-8

Length without caudal 65 69 80 65 58 51 52 54 56 63

Rays in anterior dorsal VI VI VI VI VI VI VI VI VI VI
Rays in second dorsal 21+16 21 + 15 21 + 1621 + 15 21+15 21+15 21 + 15 22+15 21 + 16 21+14
Rays in anal 28 28 28 28 28 28 28 28 28 28
Depth of body in length 4-6 4-0 4-5 4-6 5-4 4-8 4-2 4-5 4-7 4-8

Length of head in length 3-1 31 3-3 3-0 3-2 3-3 2-8 2-9 2-9 3-2

Diameter of eye in length of 4-8 4-3 4-3 4-7 3-8 3-8 4-0 4-1 4-0 4-1

head
Interorbital width in length of 9-1 7-4 7-0 7-3 9-0 8-1 9-0 9-3 9-0 8-3

head
Scales in longitudinal series 82 86 96 79 71 62 68 66 67 75

above lateral line

Scales in a transverse series .

.

9+15 10+15 10+17 8+16 7+16 7+14 8+15 8+16 8+16 8+16
Tubular scales in lateral line 21 + 19 21 + 19 21 + 20 19+17 18+16 18+15 19+15 19+16 19+16 19+17

INTRODUCED ANIMALS.

The only animal introduced to the southern islands from a purely commercial

standpoint with success is the sheep, and the flocks thrive so well on Campbell
Island that four shepherds are stationed there, while in the wool season several

shearers take passage thither for the express purpose of gathering the fleeces.

The introduction of other animals had a humanitarian rather than a utilitarian

object. These isolated islands have too often been the scene of terrible shipwrecks,

and in cases where life has been preserved the privations of the survivors make
terrible reading. The Government has sought to minimise the hardships inseparable

from the severe conditions by erecting huts, supplied with food and clothing, in several

places on each group of islands, while many domestic animals have been introduced

as additional sources of food. It was the unfortunate lot of the survivors of the

ill-fated " Dundonald," whom we had the good fortune to succour, to have been

wrecked upon Disappointment Island, one on which neither shelter nor introduced

food, living or dead, had been provided.

I am indebted to Captain J. Bollons, of the " Hinemoa," for much information

on the subject lightly touched below, but I find I have little to add to the admirable

notice published by Dr. L. Cockayne,* in which he discusses the " Effect of Animals
upon the Vegetation of the Southern Islands."

CATTLE.

The cattle introduced on the Auckland Islands in 1850 were killed off by sealers.

The animals later placed on Rose Island and Enderby Island appear to have thriven,

* Cockayne, Trans. N.Z. Inst., xxxvi, 1904, p. 297 et sea.
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for considerable numbers are now found there. The cattle landed on different oc-

casions have, in company with the goats and sheep, died off from Antipodes Island.

One consignment was said to have been killed—of course, legitimately—by the

survivors of the French ship " President Felix Faure," the animals providing wel-

come food.

SHEEP.

Sheep are run on Campbell Island, and their presence must have a marked effect

on the native vegetation. This aspect of the question has been investigated by
Dr. Cockayne and by Mr. Laing, who make some interesting deductions therefrom.

Sheep were also introduced at different times to islands of the Auckland Group,

but the conditions proved unsuitable, or they were killed off by seal-poachers, for

none are known to exist in the Aucklands to-day.

From 1887 to 1904 sheep have been landed at Antipodes Island on the periodic

visits of the Government steamers, but they do not appear to thrive, and die off in

a short time.

GOATS.

Dr. Cockayne considers that goats, of all animals introduced by man, are the

most destructive to vegetation. They were introduced on the Snares in 1900, but

none are now known there. From 1850 onward, various consignments of goats have
been placed on the Auckland Islands, at Bnderby and Ewing Islands. In 1903

these animals were reported to be numerous on Ocean Island.

I am not aware if the goats placed on Campbell Island in 1890, or their progeny,

are still in existence. On their half-yearly visits the Government steamers carry

goats, among other animals, to the Antipodes, but Captain Bollons, of the " Hine-

moa," says they soon die off.

SWINE.

The domestic pig runs wild on the Auckland Islands, having been introduced

in 1807, more than a century ago ; and when one has witnessed the fearlessness of

so many different kinds of ground-haunting birds it is easy to comprehend how the

introduction of an omnivorous animal may be an important factor in their exter-

mination. There can be small doubt that the introduction of pigs to the Auckland
Islands has already resulted in considerable havoc among the ground-nesting birds,

by destroying both eggs and young.

Traces of pigs were very plentiful, not only their spoor but their rootings also

being abundantly apparent. Native plants are also suffering, for we found whole
patches turned over, Bulbinella and Pleuwphyllum evidently being favourites.

On several occasions we came across the pigs themselves, but they were very
wild, and were approached with difficulty. Of four seen on one occasion, one was
black, two white, and one pied. One of them was shot, and proved to be a lean,

long-legged, and long-snouted animal, apparently reverting to the characteristics

of a wild type.

Pigs were also introduced at different periods on some of the smaller islets of the

Auckland Group, and I understand that their offspring are thriving onJEnderby
Island. Captain Norman, who introduced pigs to the Auckland Islands in 1865,
also placed a few on Campbell Island, but the latter appear to have died off.
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BABBITS.

These rodents have been freely introduced into the Auckland Group, and are

said to be common on some of the islets at the present day. They bred so rapidly

on a small detached area that they were in danger of extermination owing to lack of

food ; some of them were therefore removed to Rose Island, where they still exist.

Rabbits also live on Enderby Island, and traces of them were seen by members
of our expedition.

RATS.

Captain Bollons informs me that rats are very numerous around the homestead
on Campbell Island, and he thinks, judging from their size, that they are brown
rats (Mus decumanus). Mr. G. R. Marriner tells me that he met with " grey rats

"

at North-west Bay. It is quite possible that these are black rats (Mus rattus), which
I have elsewhere* described as living in the Australian bush, while the brown rat is

seldom found far from the habitations of man.

HOUSE-MOUSE.

It is not surprising that the mouse is acclimatised on Campbell Island, seeing

that it is properly inhabited, four shepherds living thereon the year through.

At the present day the Auckland Islands are visited normally but twice a year,

and the chance of introducing mice is not great. Years ago, however, when whalers

and sealers visited the islands, and doubtless lived thereon for considerable periods,

the house-mouse was introduced, and has spread considerably. Traces were seen

at the various depots established for the benefit of marooned sailors, while at the

hut near our main camp kerosene-tins left by former visitors, and containing a little

fat at the bottom, yielded numbers of remains. Returning from the bush on one

occasion, Mr. F. R. Field told me that he had seen a piebald mouse run under a log,

and he piloted me to the scene. We dug under the log for a considerable space,

and at length secured a young mouse ; it was, however, of normal coloration. An
adult example was secured on Masked Island.

I am told by Captain Bollons that mice are very numerous at the Government
depots on Campbell and Antipodes Islands,

DOMESTIC POULTRY.

Whether owing to unsuitable conditions or inability to exist when removed
from the fostering care of man, the fact remains that the fowls and ducks placed on

the Auckland Islands, and the game and guinea fowls similarly turned loose on

Campbell Island, have failed to establish themselves ; while the domestic poultry

under the care of the shepherds at Campbell Island, where they are properly fed and
housed, thrive equally well with the farmyard birds of less rigorous climes.

* Waite, Proc. Zool. Soc, 1897, p. 857.



ARTICLE XXVI. -THE CRUSTACEA OF THE SUBANTARCTIC

ISLANDS OF NEW ZEALAND.

By Charles Chilton, M.A.. D.Sc, F.L.S., Professor of Biology, Canterbury College,

University of New Zealand.

INTRODUCTION.

The collection of Crustacea actually made during the expedition was not very-

extensive, owing to the fact that very little dredging could be done, and that

the Campbell Island station, where I spent most of my time, was not a favourable

one for the littoral and marine forms. I have, however, been able to examine
and incorporate in this report numerous species that were gathered at other

times by Captain Bollons, Professor W. B. Benham, and Dr. L. Cockayne. To
these gentlemen and to the various members of the expedition who so willingly

collected Crustacea for me at places inaccessible to myself I wish to record here

my best thanks.

No separate list of the Crustacea from these islands has, so far as I am aware,

hitherto been published, though several species have been recorded from them at

different times by the various scientific expeditions that have visited antarctic seas,

by the late Captain Hutton,* and by the late Monsieur Henri Filhol.f In this

report I record the occurrence at these islands of seventy-five species—viz.,

Decapoda, 12 ; Stomatopoda, 1 ; Amphipoda, 34 ; Isopoda, 20 ; Tanaidacea, 1
;

Nebaliacea, 1 ; Entomostraca (Cirripedia, Copepoda, and Branchiopoda), 6. It

will be seen that the greater number belong to the Amphipoda and Isopoda.

Doubtless many other Decapoda would be added as the result of systematic

dredgings round the islands. No proper attempt has yet been made to collect the

Entomostraca.

In the general classification I have followed that adopted by Dr. W. T. Caiman
in his recent work on the Crustacea for Ray Lankester's " Treatise on Zoology,"

while in the Amphipoda I have mainly followed the classification in Stebbing's " Das
Tierreich Amphipoda," though with some slight modifications.

The forms not hitherto described are few in number. I describe only one new
genus and nine new species ; but, on the other hand, I have reduced a much greater

number both of genera and of species to the rank of synonyms, for reasons that I hope
will be considered satisfactory. This I have done chiefly in the Amphipoda, for

which group I have fortunately been able to consult most of the reports on the

* Trans. N.Z. Inst., xi, pp. 340, 341.

t " Mission de l'lle Campbell."
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recent expeditions to southern seas ; and, as many of the forms found at these islands

are circumpolar in distribution, I have been in a position to correlate the various

reports, and to decide in certain cases where the same form has been described under
different names by different authors. In several groups of the Amphipoda the

multiplication of genera has been carried to what appears to me an unnecessary

degree, and characters have therefore been introduced into the generic diagnoses

which, in some cases at any rate, are subject to individual variation. While the

multiplication of species is bewildering enough, the unnecessary subdivision of genera

creates still greater confusion.

As regards the geographical distribution of the species concerned, the results

seem to be somewhat important. Naturally, the chief interest attaches to the ter-

restrial and fresh-water forms of the Amphipoda and Isopoda. Of these, there are

in the islands three fresh-water and fourteen terrestrial species, including under the

latter the sand-hoppers found on the shores. Of the fresh-water species,* two occur

also in New Zealand ; one of these (Idotea lacustris) is also found in Tierra del

Fuego, the other (Chiltonia mihiwaka) is allied to species of the same genus
found in Australia and Tasmania, and is represented in South America by the closely

allied genus Hyalella. The third fresh-water species belongs to the genus Atyloides,

of which two species have been described from the fresh waters of Victoria, but
none as yet from the main islands of New Zealand. The genus as at present defined

contains both marine and fresh-water species.

Of the fourteen terrestrial species, four belong to the genus Parorchestia, and
three of these are peculiar to the islands, the fourth species being found on the Snares

and in New Zealand (Stewart Island). Another closely allied species of this genus

is very abundant in New Zealand, but has not yet been recorded with certainty

from the subantarctic islands ; but, as I have explained below, the identification of

species in this genus is particularly difficult, and, in any case, we have here one
terrestrial genus common to New Zealand and the islands, and represented by
slightly different forms in the different islands. Of the remaining terrestrial

species, four are endemic, but are represented in the main islands of New
Zealand by closely allied species, and five others are identical with New Zealand
species ; consequently the connection between New Zealand and the islands lying

to the south of it is very close, and the existence of so many similar forms in the

two localities points, I think, undoubtedly to previous land connection. The
remaining terrestrial species occurs also in South America, but has not been
recorded from New Zealand.

These terrestrial species, like the fresh-water ones, also show connection with
those of South America, Falkland Islands, and other subantarctic localities. One
species, Trichoniscus magellanicus, found in both Auckland and Campbell Islands,

is, I think, identical with one found in Tierra del Fuego and the Falkland Islands, and
is very closely related to T. verrucosus, which has recently been described by Budde-
Lund from the Crozets. Both these species, together with T. thomsoni (found in the

Auckland Islands and also in New Zealand) and with some other New Zealand species,

belong to a separate section of the genus Trichoniscus, confined in its distribution to

* I have not included Parorchestia tenuis (Dana) among the fresh-water species, as it can also live

in brackish or even in salt water.
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subantarctic regions. Another species, Deto aucklandiae, belongs to a genus of similar

distribution, for species are known from New Zealand and the neighbouring islands,

South America, Cape Colony, St. Paul (in the Indian Ocean), and Australia, and
the genus is not known from any other locality. The Auckland Island species is

peculiar to those islands, but is represented in New Zealand by D. novae-zealandiae

(Filhol), which is very close to, if not identical with, a species described many years

ago from Chili under the names Oniscus bucculentus ( $ ) and 0. tuberculatus
( ? ),

Nicolet.

The conclusions drawn from the above facts would be strengthened by a con-

sideration of the distribution of the species of Hyale found on the subantarctic

islands of New Zealand, for though, of course, marine, they are found only in shallow

waters near the coast. Of the three species, one, H. campbellica (Filhol), is known
only from Campbell Islands, and is a doubtful species ; of the other two, one cer-

tainly extends to South America, South Georgia, and Kerguelen, and the other

probably to South America.

The marine Crustacea from these islands, omitting the Entomostraca, number
fifty. Of these, only one genus and four species are endemic, and two of these species

are doubtful ; of the remainder, thirty are found in one or more of the other sub-

antarctic or antarctic localities, and about eight of the others extend to Australia

and other places beyond New Zealand, while only twelve are confined to the

New Zealand region, and some of these are represented by closely allied species

in other subantarctic islands. Some five antarctic or subantarctic species are

found in the islands, which do not appear to extend to the main islands of New
Zealand.

It will thus be seen that the marine forms very considerably strengthen the

evidence as to the large antarctic element in the crustacean fauna of these islands

and to the close similarity of their Crustacea to those of the other subantarctic

regions.

In connection with the species of the terrestrial genus Parorchestia there is one

point that seems worthy of note. It is a curious fact that although the male of

P. sylvicola (Dana) on the main islands of New Zealand is very rare, nearly all the

specimens captured being females, yet in the three species found on the Auckland
and Campbell Islands the males appear to be almost as abundant as the females

—at least, so far as the collections before me enable me to judge. I have noticed

that with species of Orchestia and Talorchestia on the sea-shore of New Zealand the

males are usually fairly abundant, and approximate in number to that of the females.

Whatever may be the conditions producing this result in littoral situations, it is

probable that the same conditions obtain to a considerable extent over the whole
of these subantarctic islands, for, owing to the damp climate and the abundance
of undergrowth, the soil is always more or less wet, and the strong westerly winds
carry the sea-spray over the greater part of the islands. In islands like these it

is easy to see that the transition from life on the sea-shore within reach of the

sea-spray to terrestrial life at higher altitudes may be quite gradual, and be easily

accomplished.

I have not repeated all the references given in well-known works, such as

Stebbing's " Das Tierreich Amphipoda," but have given only those that appeared
necessary in each case.
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LIST OF SPECIES.

Subclass M A LACOSTRACA.
Order DECAPODA.

Suborder RBPTANTIA.

Section Brachyura.

1. Leptomithrax australis (Jacq. et Luc.)- Auckland Islands and New Zealand.*

2. Prionorhynchus edwardsii, Jacq. et Luc. Auckland and Campbell Islands, and
New Zealand.

3. Cancer novae-zealandiae (Jacq. et Luc). Auckland Islands and New Zealand.

(A closely allied species in Chili.)

4. Nectocarcinus antarcticus , Jacq. et Luc. Auckland and Campbell Islands, and
New Zealand.

5. Hemiplax hirtipes, Heller. Campbell Island and New Zealand.

6. Halicarcinus planatus (Fabr.). All subantarctic seas.

7. Hymenosow,a depressum, Jacq. et Luc. Auckland Islands and New Zealand.

Section Anomura.

8. Porcellanopagurus edwardsi, Filhol. Campbell Island and Snares.

(Allied species in Australia and Juan Fernandez.)

9. Eupagurus campbelli, Filhol. Campbell Island.

10. Munida subrugosa (White). All subantarctic seas.

Suborder NATANTIA.

11. Nauticaris marionis, Spence Bate. Auckland and Campbell Islands; New Zea-

land ; Marion, Prince Edward, and Falkland Islands. .

12. Palaemon affinis (H. Milne-Edwards). All subantarctic seas.

Order STOMATOPODA.

13. Lysiosquilla spinosa (Wood-Mason). Auckland Islands, New Zealand, and
Indian Ocean.

Order AMPHIPODA.

Suborder GAMMARIDEA.

14. Nannonyx kidderi (S. I. Smith). Auckland and Campbell Islands, New Zealand,

Tasmania, and Kerguelen.

15. Tryphosa kergueleni (Miers). Snares, New Zealand, Victoria Land, and Kerguelen.

16. Tmetonyx stebbingi (Walker). Auckland Islands and Cape Adare.

17. Phoxocephalus kergueleni, Stebbing. Snares and Kerguelen.

* By " New Zealand " in this list of localities the main islands only are included.
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18. Harpinia obtusifrons, Stebbing. Campbell Island, New Zealand, Victoria Land,
Kerguelen.

19. Liljeborgia dubia (Haswell). Auckland Islands, New Zealand, Australia, &c.

20. Carolobatea novae-zealandiae (Dana). Auckland Islands, New Zealand, and
Kerguelen.

21. Leptamphopus novae-zealandiae (G. M. Thomson). Auckland Islands, New Zea-

land, Victoria Land, and Graham Land.
22. Bovallia monoculoides (Haswell). Auckland Islands, South Georgia, Graham

Land, South Atlantic and Indian Oceans.

23. Pontogeneia antarctica, Chevreux. Auckland Islands, Campbell Island, and
Graham Land. (Closely allied species in New Zealand.)

24. Paramoera austrina (Spence Bate). All subantarctic seas.

25. Atyloides serraticauda, Stebbing. Auckland Islands, Australia, Victoria Land,
and Graham Land (Flanders Bay).

26. Atyloides magellanica (Stebbing). Auckland Islands, Victoria Land, Tierra del

Fuego, and Graham Land.

27. Atyloides aucJclandicus, Walker. Auckland Islands. (Allied species in Victoria,

Australia.)

28. Parapherusa crassipes (Haswell). Antipodes Island, New Zealand, and Australia.

29. Melita inaeguistylis (Dana). Auckland Islands, New Zealand, and Indian Ocean.

30. Paradexamine pacifica (G. M. Thomson). Auckland Islands and New Zealand.

(A closely allied species in Graham Land.)

31. Orchestia serrulata, Dana. Auckland and Campbell Islands, and New Zealand.

32. Orchestia aucklandiae, Spence Bate. Auckland Islands (? New Zealand).

33. Orchestia bollonsi, sp. nov. Bounty Island, Snares, Auckland Islands, and New
Zealand.

34. Parorchestia maynei, sp. nov. Auckland Islands.

35. Parorchestia insularis, sp. nov. Campbell Island.

36. Parorchestia parva, sp. nov. Auckland Islands.

37. Parorchestia improvisa, sp. nov. Snares, New Zealand (Stewart Island).

38. Parorchestia tenuis (Dana). Campbell Island and New Zealand.

39. Hyale hirtipalma (Dana). Auckland Island, Macquarie Island, New Zealand,

South Georgia, and Kerguelen.

40. Hyale novae-zealandiae (G. M. Thomson). Snares, Macquarie Island, and New
Zealand.

41. Hyale campbellica (Filhol). Campbell Island.

42. Chiltonia mihiwaka (Chilton). Auckland Islands, Campbell Island, and New
Zealand. (Allied species in Victoria and Tasmania.)

43. Allorchestes novae-zealandiae, Dana. Auckland Islands, New Zealand (? South
America).

44. Aora typica, Kroyer. Atlantic, Pacific, and Southern Oceans.

45. Lembos kergueleni (Stebbing). Campbell Island, Snares, Macquarie Island, New
Zealand, Kerguelen, and Indian Ocean.

46. Jassa pulchella, Leach. Cosmopolitan.

Suborder CAPRELLLDEA.

47. Caprellinopsis longicollis (Nicolet). Snares, New Zealand, and South America.
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Order ISOPODA.

Suborder ASELLOTA.

48. Janira neglecta, sp. nov. Auckland Islands and New Zealand.

49. Iais pubescens (Dana). All subantarctic seas.

50. Haliacris neozelanica (Chilton). Auckland Islands and New Zealand. (An allied

species in South Georgia and antarctic seas.)

Suborder FLABELLIFERA.

51. Cirolana rossii, Miers. Auckland Islands, Campbell Islands, and New Zealand

(? South Africa).

52. Livoneca novae-zealandiae, Miers. Antipodes Islands, New Zealand, Australia,

Norfolk Island, and South America (? South Africa).

53. Serolis latifrons, Miers. Auckland Islands and Kerguelen.

54. Exosphaeroma gigas (Leach). All subantarctic seas.

55. Pseudosphaeroma campbellensis, nov. gen. et sp. Campbell and Auckland Islands.

56. Cymodocella tubicauda, Pfeffer. Auckland Islands, New Zealand, South Georgia,

Victoria Land, and Graham Land (? South Africa).

57. Dynamenella huttoni (G. M. Thomson). Antipodes Island, Snares, and New
Zealand. (A closely allied species in Tierra del Fuego and Kerguelen.)

Suborder VALVIFERA.

58. Idotea elongata, Miers. Auckland Islands, New Zealand, and Falkland Islands.

59. Idotea lacustris, G. M. Thomson. Campbell Island, New Zealand, and Straits of

Magellan.

60. Paridotea ungulata (Pallas). Subantarctic seas generally.

Suborder ONISCOIDEA.

61. Trichoniscus thomsoni (Chilton). Auckland Islands and New Zealand.

62. Trichoniscus magellanicus (Dana). Campbell Island, Auckland Islands, South
America, Falkland Islands (? Crozets).

63. Haplophthalmus australis, sp. nov. Campbell Island. (A closely allied species in

New Zealand.)

64. Scyphoniscus magnus, sp. nov. Campbell Island and Auckland Islands. (A
closely allied species in New Zealand.)

65. Deto aucklandiae (G. M. Thomson). Auckland Islands. (Closely allied species in

New Zealand and South America.)

66. Oniscus punctatus, G. M. Thomson. Auckland Islands, New Zealand, Tasmania,
and Australia.

67. Cubaris rugulosus, Miers. Auckland Islands, Campbell Island, and New Zea-

land.

Order TANAIDACEA.

68. Tanais novae-zealandiae, G. M. Thomson. Auckland Islands, Campbell Island,

and New Zealand.
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Order NEBALIACEA.

69. Nebalia longicomis, G. M. Thomson. Subantarctic and antarctic seas.

Subclass CIERIPEDIA.
Order THORACICA.

70. Balanus porcatus, Da Costa. Auckland Islands, Australia, and North America.

71. Balanus campbelli, Filhol. Campbell Island.

72. Balanus decorus, Darwin. Auckland Islands, New Zealand, and Australia.

Subclass COPEPODA.
Order EUCOPEPODA.

73. Deguernea antarctica (G. M. Thomson). Macquarie Island.

74. Zaus contractus, G. M. Thomson. Macquarie Island and New Zealand.

Subclass BRANCHIOPODA.
Order CLADOCERA.

75. Chydorus minutus, G. M. Thomson. Macquarie Island and New Zealand.

Subclass MALACOSTRACA.
Order DECAPODA.

Suborder EEPTANTIA.

Section Brachyura.

Genus Leptomithrax, Miers, 1876.

Distribution.—Auckland Islands, Tasmania, and Australia.

Leptomithrax australis (Jacq. et Luc).

Maia australis, Jacquinot et Lucas, Voy. au Pole sud, Zool., hi, Crust.,

p. 11, pi. ii, tig. 1, 1853. Leptomithrax australis, Miers, Cat. N.Z.

Crust., p. 7, 1876 ; Filhol, " Mission de l'lle Campbell," p. 361, pi.

xxxviii, 1885.

Recorded from the Auckland Islands by Hombron and Jacquinot. It occurs

also off the southern coasts of New Zealand, and there is a specimen labelled
" Dunedin " in the collections of the Canterbury Museum. An allied species, L.

australiensis, Miers, has been described from Tasmania, and another, L. spinulosus,

is known from Tasmania and Australia.
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Genus Prionorhynchus, Jacq. et Luc, 1853.

Distribution.—New Zealand and adjacent islands.

Prionorhynchus edwardsii, Jacq. et Luc.

Prionorhynchus edwardsii, Jacquinot et Lucas, Voy. au Pole sud, Zool.,

iii, Crust., p. 8, fig. 1, 1853 ; Filhol, " Mission de l'lle Campbell,"

p, 367, pi. xlii, figs. 1-4, 1885 ; Hodgson, " Southern Cross " Crust.,

p. 230, 1902.

This species has been recorded from the Auckland Islands by Hombron and
Jacquinot and by Hodgson, and from Campbell Island by Filhol. It is abundant
at both islands, and is also found at moderate depths off the coast of Otago and
Stewart Island.

Genus Cancer, Linn., 1766.

Distribution.—Very widely distributed.

Cancer novae-zelandiae (Jacq. et Luc).

Platycarcinus novae-zealandiae, Jacq. et Luc, Voy. au Pole Sud, iii, Crust.,

p. 34, pi. iii, fig. 6, 1853. Cancer novae-zealandiae, Miers, Cat. N.Z.

Crust., p. 14, 1876 ; Filhol, " Mission de l'lle Campbell," p. 371, 1885.

One small immature specimen obtained from Musgrave Harbour, Auckland
Island, by Professor Benham. Common on the New Zealand coasts. According to

Miers, it differs from C. plebeius, Poeppig, found on the coast of Chili, only in the

somewhat more acute tubercles of the hands and teeth of the antero-lateral margins.

Genus Nectocarcinus, A. Milne-Edwards, 1861.

Distribution.—Widely distributed in southern seas.

Nectocarcinus antarcticus, Jacq. et Luc.

Nectocarcinus antarcticus, Jacq. et Luc, Yoj. au Pole sud, Zool., iii, Crust.,

p. 51, pi. v, fig. 1, 1853 ; Miers, Cat. N.Z. Crust., p. 30, 1876 ; Filhol,

Mission de l'lle Campbell," p. 383, 1885 ; Hodgson, " Southern Cross
"

Crust., p. 229, 1902. .

Recorded from the Auckland Islands by Hombron and Jacquinot and by
Hodgson. Also found off the coasts of New Zealand.

Genus Hemiplax, Heller, 1865.

Distribution.—New Zealand region.

Hemiplax hirtipes, Heller

Hemiplax hirtipes, Heller, Voy. " Novara," Crust., p. 40, pi. xviii, fig. 3,

1865 ; Filhol, " Mission de File Campbell," p. 385, 1885 ; Miers, Rep.
" Challenger," xvii, p. 251, 1886.

Recorded from Campbell Island by Filhol. Common on the coasts of New
Zealand.
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Genus Halicarcinus, White, 1846.

Distribution.—Subantarctic seas generally.

Halicarcinus planatus (Fabr.).

Cancer planatus, Fabr., Ent. Syst., t. 11, p. 446, 1793. Halicarcinus planatus,

White, Ann. & Mag. Nat. Hist., xviii, p. 178, pi. ii, fig. 1, 1846 ; Miers,

Cat. N.Z. Crust., p. 49, 1876 ; Haswell, Cat. Aust. Crust., p. 114, 1882
;

Filhol, " Mission de l'lle Campbell," p. 396, 1885 ; Stebbing, P.Z.S.,

1900, p. 524, pi. xxxvife, 1900; Hodgson, "Southern Cross" Crust.,

p. 231, 1902.

This species was found during the expedition to be very abundant between
tide-marks in Perseverance Harbour, Campbell Island ; and numerous other speci-

mens were brought to me from various parts of both Auckland and Campbell Islands.

It is evidently a species of wide circumpolar distribution, and has been many
times referred to and described under different names, and even yet there are various

points of uncertainty that have not been cleared up. A full discussion of most of

these will be found in Mr. Stebbing's paper quoted above.

In his " Mission de Pile Campbell " Filhol has distinguished H. planatus, White,

and H. tridentatus (Jacq. et Luc.) from one another mainly by certain small characters

of the tridentate front. This separation of the two species is upheld by Lenz, and
by the writer of the account given of the Crustacea of the " Mission du Cap Horn."
So far as the specimens at my disposal go, they certainly confirm Filhol' s statements

as to the existence of slight differences between the two forms ; and this is also con-

firmed by the geographical distribution, for all the specimens in my possession from
the Auckland and Campbell Islands belong to H. planatus as understood by Filhol,

while all those from New Zealand itself and from Chatham Island, belong to H. tri-

dentatus as described by him. The differences are, however, only slight, and whether
they are sufficient for specific separation is another question. Personally, I am, on
the whole, inclined to consider the two forms as merely local varieties or subspecies of

a widely distributed species. The differences are briefly as follows : In H. planatus

the posterior lateral tooth on the margin of the carapace is always present and more
or less acute, though situated a little below the level of the carapace. In the tridentate

front the lateral teeth are somewhat widely separated from the median one, and they
are produced a little downwards at the sides, so as to be slightly concave on the

inner surface, and in this way a slight recess is formed below the median tooth, in which
the antennae rest, and there is practically no ridge on the epistome to divide the recess

into two portions. In H. tridentatus, on the other hand, the three teeth of the front

lie closer together and more in the one horizontal plane, and the lateral teeth are

flattened both above and below, so that there is no recess formed below the median
tooth, and, on the contrary, there may even be a slight ridge on the epistome. In
this form also both the teeth on the lateral margins of the carapace are obsolete,

even the posterior one generally showing as little more than a slight projection.

These differences, with the exception perhaps of the presence or absence of the
posterior marginal tooth, readily escape observation, and naturally they are less

marked in immature specimens. Consequently, it is practically impossible to tell

from the descriptions of previous authors which of these two forms they had before

40— S.
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them. So far as I can make out, Mr. Stebbing's specimens from the Falkland
Islands belong to H. planatus as described above, while the forms from Australia

which he refers to H. ovatus, Stimpson, are probably the same as those from New
Zealand which Filhol has described under the name H. tridentatus ; but unfor-

tunately Mr. Stebbing does not seem to have described the condition of the marginal

teeth of the carapace in his specimens. The Cape Horn specimens undoubtedly
belong to the true H. planatus, and in all probability so do those from Kerguelen
Island and from the Cape of Good Hope. If this be so, it would appear that the

true J?, planatus is the subantarctic species of circumpolar distribution, while it is

represented in the main islands of New Zealand and in Australia by the variety

described by Filhol as H. tridentatus. Certainly, all the forms from the mainland
of New Zealand that I have seen belong to the latter variety. It is true that Filhol

speaks of H. planatus as being found on the whole extent of the coast of New Zealand
;

but here I think he is rather quoting the results of previous authors, who had failed

to distinguish between the two varieties, than giving the actual distribution of

H. planatus as he understood it. Miers indirectly refers to the question in his

report of the " Challenger " Brachyura, for he distinguishes between H. planatus

(Fabricius) and H. ovatus (Stimpson), and refers specimens from Cape Campbell,

New Zealand, to H. planatus, while he assigns to H. ovatus only some specimens

from Australia. If my observations are trustworthy, it is more probable that the

Cape Campbell specimens should be referred to H. ovatus, if that species is really

the same as H. tridentatus ; and in cases like this, where minute characters are

concerned, it is perhaps not desirable to attach too much importance to one single

identification made when a large amount of material is being examined.

While it is perhaps rash to hazard an opinion, I strongly suspect that Liriopea

leachii, Nicolet (=Hymenosoma leachii, Guerin), and L. lucasii, Nicolet, described

in Gay's " Historia de Chile," both belong to H. planatus (sens. str.).

Genus Hymenosoma, Desmarest, 1823.

Distribution.—Widely distributed in southern seas.

Hymenosoma depressum, Jacq. et Luc.

Hymenosoma depressum, Jacquinot et Lucas, Voy. au Pole sud, Zool., iii,

Crust., p. 62, pi. v, figs. 34-39, 1885 ; Chilton, Ann. & Mag. Nat. Hist.,

ser. 7, xix, p. 148, pi. v, figs. 1-4, 1907.

Recorded from Auckland Islands by Hombron and Jacquinot. Also found on
the coasts of New Zealand.

Section Anomura.

Genus Porcellanopagurus, Filhol, 1885.

Distribution.-—Snares and Campbell Islands, Australia, and Juan Fernandez.

Porcellanopagurus edwardsi, Filhol.

Porcellanopagurus edwardsi, Filhol, " Mission de Pile Campbell," p. 410,

pi. xlix, figs. 2-4, 1885 ; G. M. Thomson, Trans. N.Z. Inst., xxxi,

p. 187, 1899.
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Originally described from Campbell Island, where it was taken by Filhol. I

have one specimen dredged at the Snares in 60 fathoms by Captain Bollons. Filhol's

description and figure appear to have been taken from a female specimen. The
one I have is a male, and agrees in general with Filhol's description, but has the
right chela (fig. la) very much larger than the left, its propod being about as long
as the carapace is wide, the merus triangular, widening distally, and with both the
inner and outer lower margins spinose.

The carpus is about as broad as long,

and is marked on the upper surface

with transverse lines of setae arranged

in short curves. The propod is some-
what flattened and produced on the

inner side so that it is considerably

wider than the carpus ; the inner

margin bears a line of granules, and
the upper surface is also finely granu-

lar, the granules being more marked
towards the margins, and the whole
surface bears scattered tufts of short

hairs ; the movable finger has the

upper portion of its surface granular,

and bears on the inner edge about five

strong blunt teeth, with tufts of hair

between the bases of them ; the fixed

finger has a similar structure. The
left chela (fig. 16) has the propod quite

small, narrower than the carpus ; the fingers slender, their inner margins straight,

fitting closely together, and without teeth.

The abdomen is symmetrical, very short, and quite soft, with the exception of

the terminal appendages (fig. lc) ; these have the outer branch longer and broader

than the inner, and the upper surface of both roughened with a fine scale-like ap-

pearance ; the telson is soft, and has the posterior margin rounded.

According to Filhol, this species lives among the marine algae, and does not

seek shelter in the empty shells of Gastropods. The structure of the terminal append-
ages of the abdomen seems to indicate that they are for the purpose of enabling the

animal to hold on to its surroundings, and probably the end of the abdomen is inserted

into a crevice in the rocks, to which the animal holds on firmly by the roughened
surface of its terminal appendages.

Mr. Whitelegge has described a species (P. tridentatus), dredged in 54-59

fathoms off the coast of New South Wales, which appears closely related to the

above.*

Another species of this genus (P. platei. Lenz) has been described from Juan
Fernandez.f

Fig. 1.

—

Porcellanopagurus edwardsi, Filhol.

la. Right chela of male.

16. Left chela of same specimen.
lc. Extremity of abdomen of same specimen.

* Results " Thetis " Exped., Australian Museum, memoir iv, p. 181.

f See " Zoological Record," xxxix, p. 43 (1902), and Zool. Jahrb., Suppl. v,
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Genus Eupagurus, Brandt, 1851.

Distribution.—Widely distributed.

Eupagurus campbelli, Filhol.

Eupagurus campbelli, Filhol, " Mission de l'lle Campbell," p. 421, pi. lii,

fig. 3, 1885 ; G. M. Thomson, Trans. N.Z. Inst., xxxi, p. 183, 1899.

Taken by Filhol in Perseverance Harbour, Campbell Island, at a depth of 5 to

6 metres. I have not seen any specimens of this species.

Genus Munida, Leach, 1820.

Distribution.—In all seas.

Munida subrugosa (White).

Galathea subrugosa, White, List Crust. Brit. Mus., 1847. Munida subrugosa,

Miers, Zool. " Erebus " and " Terror," Crust., p. 3, pi. iii, fig. 2, 1874

;

Hutton, Trans. N.Z. Inst., xi, p. 340, 1879 ; Henderson, Rep.
" Challenger " Anomura, p. 124, 1888 ; G. M. Thomson, Trans. N.Z.

Inst., xxxi, p. 194, 1899 ; Hodgson, " Southern Cross " Crust., p. 232,

1902 ; Chilton, Trans. N.Z. Inst., xxxvii, p. 320, 1905. ? Galathea

gregaria, Fabricius, Ent. Syst., ii, p. 473, 1793. ? Grimoihea gregaria,

Henderson, Rep. " Challenger "^ Anomura, p. 124, 1888. G. novae-

zealandiae, Filhol, " Mission de l'lle Campbell," p. 426.

This species is very abundant at the Auckland and Campbell Islands, and is

widely distributed in subantarctic seas.

The relationship of Munida subrugosa and Grimoihea gregaria has been the subject

of much dispute. Miers suggested that Grimoihea gregaria is the immature form of

Munida subrugosa, and the question has been since discussed by Hutton, Henderson,

Thomson, Hodgson, and others, without any definite conclusion being arrived at.

Hutton was, I believe, the first to point out that the two forms are different in habit,

Grimoihea gregaria being pelagic, while Munida subrugosa lives at the bottom of the

sea ; and he argued from this, and from the fact that small forms are found with the

maxillipedes shortened, as in Munida subrugosa, that the two species were distinct.

Henderson and others have since likewise pointed out that small forms with the

characters of Munida subrugosa are found, and have similarly upheld the distinction

of the two species. The fullest discussion of the question has been given by Thomson,

who gives measurements of various individuals, and shows that the difference in the

length and development of the external maxillipedes is a comparative one, and that

these appendages do not, after all, differ very greatly in the two forms—thus, in

Munida subrugosa the relative length of the body to that of the external maxillipedes

is about 5 to 2, while in Grimoihea gregaria it is 5 to less than 3. He is therefore

inclined to treat Grimoihea gregaria as merely a stage in the development of Munida
subrugosa.

My own observations certainly lead me to confirm the measurements made by

Mr. Thomson. The difference in the appearance of the external maxillipedes in the

two forms is largely due, not so much to their actual size, as to the way in which
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they are folded back in Munida subrugosa, while they are kept extended in Grimothea

gregaria ; and these positions are naturally associated with the difference in habit

of the two forms.

It is true that specimens with the external maxillipedes proportionally short

and in-folded as in Munida subrugosa are sometimes found which are no larger

than some of the specimens of Grimothea gregaria; and, on the other hand, large

specimens which from their size should belong to Munida subrugosa are also met
with which have the external maxillipedes elongated and showing the flattened

and foliaceous form characteristic of Grimothea gregaria. This has already been

recorded by Mr. Thomson when he says, " In several large males of Munida the

joints all show the flattened and foliaceous form characteristic of Grimothea, as well

as the densely fringing setae, while in one large female the joints are completely

foliaceous." Mr. Thomson speaks of these large forms as belonging to Munida,
and in another place, speaking of the small Grimothea form, he says, " Though I

have examined hundreds of individuals, I have always found the sexual appendages
in a more or less undeveloped condition." From the " Nora Niven " collections I

have a number of specimens varying from about 25 mm. in length to 54 mm. ; all

of these have the external maxillipedes more or less flattened and foliaceous,

though their length as compared with the length of the body seems to decrease

a little in the larger forms ; many of these large forms, however, varying from
35 mm. to 40 mm. in length, are mature females bearing eggs, and would un-

doubtedly be considered as belonging to Munida subrugosa but for the character of

their foliaceous maxillipedes, and it is doubtless large specimens of this kind which
Mr. Thomson had before him when he made the statement in the first sentence

quoted above.

Considering these facts, it would no doubt be the simplest plan to say that there

are two species, differing in the form and size of the external maxillipedes, and this

is what has been done by Filhol and others. The general resemblance, however,

between the forms is so great, and the length of the external maxillipedes varies

so much in each form, that I cannot bring myself to agree with this view, but con-

sider we are dealing, after all, only with two forms of one species ; and this view
seems to be confirmed by the fact that where one form is met with in any particular

locality the other is also found somewhere in the neighbourhood. It is, of course,

only natural that the immature form should be pelagic in habit, while the mature
form inhabits the bottom of the sea ; and it seems likely that in this case,

just as in some other well-known animals, the immature stage may under certain

circumstances be prolonged, and even become sexually mature without com-
pletely losing its immature characters. I consider, then, that the foliaceous

maxillipedes of Grimothea gregaria are associated with its pelagic habit, and
that in the absence of favourable circumstances {e.g., a suitable sea-bottom
at moderate depth) it may continue pelagic, increase in size, and even become
sexually mature without losing its foliaceous maxillipedes ; but if it reaches
a suitable locality it adopts a more sedentary life at the bottom of the sea,

and in subsequent moults the external maxillipedes tend to become shorter and
less foliaceous and are in-folded instead of being kept extended as in the pelagic
form.
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Suborder NATANTIA.

Genus Nauticaris, Spence Bate, 1888.

Distribution.—Widely distributed in southern seas.

Nauticaris marionis, Spence Bate.

Nauticaris marionis, Spence Bate, Rep. " Challenger " Macrura, p. 603,

pi. cviii, 1888. Hippolyte stewarti, G. M. Thomson, Trans. N.Z. Inst.,

xxi, p. 259, pi. xiii, fig. 1, 1888. Merhippolyte australis, Hodgson,
" Southern Cross " Crust., p. 223, pi. xxix, 1902. Nauticaris stewarti,

G. M. Thomson, Trans. Linn. Soc, Zool., viii, p. 445, pi. xxix, fig. 1,

1903. N. marionis, Caiman, Ann. & Mag. Nat. Hist., ser. 7, xvii,

p. 31, 1906.

Two specimens agreeing closely with Mr. Thomson's description of Nauticaris

stewarti were dredged during the expedition in Perseverance Harbour, Campbell
Island. These I have compared with Mr. Hodgson's description of the " Southern

Cross " specimens (Merhippolyte australis, Hodgson), which were obtained at Auck-
land Island in 10 fathoms, and can find no reason for continuing to keep the two
species separate ; and as Dr. Caiman, after a comparison of the type specimens, says

that Mr. Hodgson's species is the same as N. marionis, Spence Bate, it follows that

Mr. Thomson's species is also a synonym of this species. Mr. Thomson had himself

pointed out that the species were very closely allied, if not identical. Besides the

two specimens mentioned above, I have other specimens from Campbell Island,

collected by Dr. Cockayne in July, 1903 ; and also specimens from the Bounty
Islands, dredged by Captain Bollons, in 50 fathoms, in October, 1906. Mr.

Thomson's type specimen was dredged in Paterson Inlet, Stewart Island, in 10

fathoms.

The species is found also at Marion, Prince Edward, and Falkland Islands, and
is therefore circumpolar in distribution.

According to Dr. Caiman, who examined two of the type specimens, Hippolyte

magellanicus, A. Milne-Edwards (" Mission du Cap Horn," Crust., p. F 46) should

also be placed under Nauticaris, but differs from N. marionis in possessing exopods

on the third maxillipede.

Genus Palaemon, Fabricius, 1798.

Distribution.—Cosmopolitan.

Palaemon affinis (H. Milne-Edwards).

Leander affinis, H. M.-Edwards, Hist. Nat. des Crust., t. ii, p. 391, 1837
;

Dana, U.S. Expl. Exped., xiii, pi. xxxviii, fig. 5, 1852; Miers, Cat.

N.Z. Crust., p. 85, 1876. Palaemon affinis, G. M. Thomson, Trans.

Linn. Soc, Zool., viii, p. 450, 1903.

Recorded from Campbell Island by Filhol. It is found also in New Zealand,

and is a widespread species, being found at the Cape of Good Hope, Australia, Tas-

mania, and the Falkland Islands.
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Order STOMATOPODA.

Genus Lysiosquilla, Latreille, 1825.

Distribution.—Widely distributed.

Lysiosquilla spinosa (Wood-Mason).

Coronis spinosa, Wood-Mason, Proc. Asiatic Soc. Bengal, p. 232, 1875.

Lysiosquilla spinosa, Chilton, Trans. N.Z. Inst., xxiii, p. 62, pi. x, 1891.

Recorded from the Auckland Islands by Hutton, under the name Squilla laevis.

Also known from various parts of New Zealand and from the Andamans (Wood-
Mason).

Order AMPHIPODA.

Suborder GAMMAEIDBA.

Fam. Lysianassidae.

Genus Nannonyx, G. 0. Sars, 1890.

Distribution.—Widely distributed in northern and southern seas.

Nannonyx kidded (S. I. Smith).

Lysianassa kidderi, S. I. Smith, Bull. U.S. Mus., iii, p. 59, 1876 ; Stebbing,

Rep. " Challenger," xxix, p. 694, 1888. L. kroyeri, G. M. Thomson,
Trans. N.Z. Inst., xi, p. 237, 1879. Nannonyx thomsoni and N. kidderi,

Stebbing, " Das Tierreich Amphipoda," p. 36, 1906. Lysianax steb-

bingi, G. M. Thomson, Proc. Roy. Soc. Tasmania, 1892, p. 19, pi. iii,

figs. 9-18, and pi. v, figs. 9, 10, 1893. Socarnoides kergueleni and
S. stebbingi, Stebbing, " Das Tierreich Amphipoda," p. 47, 1906.
" Lysianassa ? " A. 0. Walker, Ann. & Mag. Nat. Hist., ser. 8, xi,

p. 34, 1908.

Numerous specimens taken between tide-marks in Perseverance Harbour, Camp-
bell Island, in Carnley Harbour, Auckland Islands, and at the Snares, appear to

belong to this species. From the brief description that Mr. Walker gives, they are

certainly the same as a single specimen from Auckland Island described by him
under the name " Lysianassa ? " They are also undoubtedly the same as the species

common on the coasts of New Zealand which was referred to Lysianassa kroyeri

(White) by Mr. G. M. Thomson, and which appears in " Das Tierreich Amphipoda "

under the name Nannonyx thomsoni, Stebbing. Again, on comparing them with

Socarnoides kergueleni, Stebbing, I found that they agreed on the whole very closely

and in some points quite exactly, except that in my specimens the telson was entire

or only slightly emarginate at the extremity, while Mr. Stebbing describes and figures

the Kerguelen species with the telson fairly deeply cleft. In other respects the

telson in my specimens agrees closely with his description, even in the possession

of a long and a short plumose seta about the middle of the lateral margin.
This difference between the telsons appeared at first sight to be rather important,

and puzzling, considering the close agreement of the two forms in nearly all other

respects. The question was also complicated by the fact that the type of Socarnoides

stebbingi (G. M. Thomson) which I was able to examine agreed closely with my speci-
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mens, and this species is placed by Stebbing under the genus Socarnoides, as closely

agreeing in most respects with S. hergueleni ; the differences which he points out are,

I think, merely due to slight inaccuracies, especially in the drawing of the first side

plate, and to the fact that Mr. Thomson's single type specimen is a male, while Mr.

Stebbing's description is evidently drawn up from the examination of female speci-

mens. The only points in which there is any real difference are that the outer plates

of the maxillipedes are said to have the apex obtusely pointed in S. hergueleni, while

in S. stebbingi they are apically rounded ; and that the third uropods in S. hergue-

leni have the inner ramus not much shorter than the outer, while in S. stebbingi the

inner ramus is described by Mr. Thomson as being " short and quite rudimentary."

The first point is not deserving of very much importance, for the outer plate of the

maxillipedes is rather delicate, and from an examination of the various specimens

it appears that the shape of the apex is subject to some variation, while owing to its

delicate nature it is not always easy to dissect it and draw it with accuracy. In the

length of the rami of the third uropod, too, there is considerable variation, and after

having compared Thomson's type of S. stebbingi, in which the inner ramus is perhaps
too large to be called " quite rudimentary," with Stebbing's descriptions I have
come to the conclusion that this species cannot be distinguished specifically from
S. hergueleni.

From this it would therefore follow that the Campbell and Auckland Islands

specimens are the same as Socarnoides hergueleni, Stebbing, as well as being identical

with Nannonyx ihomsoni, Stebbing. There remains, however, the difference in the

telson to be considered. However, on turning up some drawings from New Zea-

land specimens of N. thomsoni that I had made many years ago I found that I had
drawings showing in one case the telson only very slightly emarginate, while in

another is was almost as deeply cleft as in Mr. Stebbing's figure of S. hergueleni.

The telson is rather short, and curved upwards at the margins and extremity, so

that it is concave above, with the lateral margin slightly raised and bearing the

two plumose setae about the middle ; at the ends the raised margins are slightly

produced posteriorly, and usually bear a spine at the posterior angles, and the hind

border between them may be straight or slightly emarginate or rather deeply in-

dented—the differences probably corresponding to differences in age. My Camp-
bell Island specimens are all small and probably immature, and in the specimens

of them that I have examined the telson has the posterior border either straight

or only slightly emarginate. The type specimens of Socarnoides stebbingi (Thomson)
is now mounted on a slide, and it is impossible to make out the telson clearly, but
the postero-lateral angles are distinct, ending in setae, and the hind margin between
them is probably somewhat indented.

In his diagnosis of Socarnoides Mr. Stebbing says, " telson small, narrowing

distally, cleft not reaching the centre, dehiscent "
; while in that of Nannonyx he

says, " telson entire," although certainly some of the specimens of N. thomsoni have
the telson as much indented as his specimens of Socarnoides hergueleni. Again, in

the description of N. goesii (Boeck), he says of the telson, " apex truncate (notched,

Boeck) "
; so that in this species also it is probable that there is variation in the

telson similar to that in N. thomsoni. In the genus Onisimus, Boeck, as described

by Stebbing, it appears that the telson is entire in some species and incised in others,

so that in these two genera it is not safe to include the amount of indentation of

the telson as one of the generic characters.
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As the result of these considerations it seems clear that Nannonyx thomsoni,

Stebbing, and Socarnoides kergueleni, Stebbing, must be united. The reasons for

doing this seem to be confirmed by a consideration of the characters of Nannonyx
kidderi (S. I. Smith) from Kerguelen Island. In 1888 Mr. Stebbing compared speci-

mens of this species with his Socarnoides kergueleni, and apparently considered it

as belonging to the same genus and as presenting some resemblance to his species,

though he points out various differences, one of the most important of which is that

the telson is slightly excavated, not cleft. In 1906, however, he placed Smith's

species under Nannonyx next to N. thomsoni, to which he evidently then considered

it to be closely related. The explanation of this apparent inconsistency is, I think,

evident—viz., that Nannonyx thomsoni and Socarnoides kergueleni are both identical

with N. kidderi.

I think it is extremely likely that Lysianassa nitens and L. australiensis, Has-
well, from Australia, both belong to this widely spread species, N. kidderi. Miers has

referred various specimens from Australia somewhat doubtfully to Socarnes krdyeri

(White), a species which was originally described under the genus Ephippiphora,

and at the same time points out that his specimens are probably nearly related to

Haswell's species. It is probable that these specimens examined by Miers also belong

to the species now under consideration, but I cannot refer this species to Ephippiphora
kriiyeri, White, as described by Spence Bate in his " Catalogue of the Amphipoda
in the British Museum "

; and as the type of that species in the British Museum
when examined by Miers many years ago was dried, and lacked the appendages
that are most desired for comparison, it is perhaps hopeless to endeavour to ascertain

now what species was really described under that name by White.

After I had come to the conclusions stated above I was pleased to find that they
were to a large extent anticipated and confirmed by Mr. G. M. Thomson, for in a

manuscript paper he had already combined Socarnoides stebbingi with Nannonyx
thomsoni.

As this species has already been fully described by various other authors, it is

unnecessary to repeat the description here, but I may point out that it can generally

be easily recognised by the structure of the third uropods ; these are small, but have
the peduncle elevated above, either near the middle or towards the distal end, and
the produced portion generally tipped with one or more small setae ; the rami
are both small, the outer with a terminal joint and the inner smaller than the

outer. The male differs from the female in having the flagellum of the second
antenna about two-thirds the length of the body ; the terminal uropoda are the

same as in the female, instead of differing, as in many allied species of the Lysianas-

sidae.

Genus Tryphosa, Boeck, 1871.

Distribution.—-Widely distributed in northern and southern seas.

Tryphosa kergueleni (Miers).

Lysianassa kergueleni, Miers, Ann. & Mag. Nat. Hist., ser. 4, xvi, p. 74,

1875. Tryphosa kergueleni, Stebbing, " Das Tierreich Amphipoda,"
pp. 69, 720, 1906 ; Walker, Nat. Antarct. Exped., Amphipoda, p. 16,

1907. Hoplonyx kergueleni, Walker, Journ. Linn. Soc, xxix, p. 51, 1903.

A single specimen from the Snares, dredged in 50 fathoms by Captain Bollons.
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The species is now known from Kerguelen, Cape Wadsworth, Cape Adare, and
other localities in Victoria Land, and, although not hitherto recorded, it also occurs

in New Zealand, for I have specimens from Lyttelton Harbour.

I have been able to compare these and the Snares specimen with specimens

in Mr. Thomson's collection from Cape Adare collected during the "Southern Cross
"

Expedition, and can therefore feel confident about the identification.

Genus Tmetonyx, Stebbing, 1906 (
= Hoplonyx, G. 0. Sars, preoccupied).

Distribution.—Northern and southern seas.

Tmetonyx stebbingi (Walker).

Hoplonyx stebbingi, Walker, Journ. Linn, Soc, xxix, p. 52, pi. ix, figs.

52-57, 1903. Tmetonyx stebbingi, Stebbing, " Das Tierreich Amphi-
poda," p. 720, 1906.

I have two small specimens from Musgrave Harbour, Auckland Island, that I

think must be referred to this species. They agree with Mr. Walker's description in

having the " lateral angle of the head produced to the end of the first joint of the

upper antennae, the joint rounded," and in having the fourth segment of the pleon

neither dorsally depressed nor carinate and the posterior angle of the third segment
not produced into a curved tooth. The eye is somewhat large and reniform ; the

upper antenna has the first joint very broad and swollen, but the second joint is not

very short, being about two-thirds as long as the first but much more slender, the

third joint is short ; the flagellum is 11 -jointed, the accessory appendage small,

4-jointed. The second antenna is very slender, the last two joints of peduncle sub-

equal, flagellum 7-jointed. The first gnathopod agrees in general with Walker's

description, but has the palm somewhat more oblique and irregularly defined, with

stout setae, and, though the finger has a projection on the inner side, it is not so

deeply divided as shown in Walker's figure. In the third uropods the peduncle is

slightly produced at the upper distal angle into a subacute point. In other respects

the specimen seems to agree closely with the description given by Walker, the few

points of difference mentioned above being probably due to immaturity of my speci-

mens. The whole of the body is darkly pigmented, the pigment being unaltered by
the spirit.

Walker's species was taken at Cape Adare; another species referred to this

genus by Stebbing, T. cicadoides (Stebbing), is found at Kerguelen Island, and is

perhaps not so different from the present species as might be imagined from a com-
parison of the descriptions given of the two species.

Fam. Phoxocephalidae.

Genus Phoxocephalus, Stebbing, 1888.

Distribution.—In northern and southern seas.

Phoxocephalus kergueleni, Stebbing.

Phoxocephalus kergueleni, Stebbing, Rep. " Challenger," xxix, p. 816, pi. lv,

1888 ;
" Das Tierreich Amphipoda," p. 135, 1906.

I have two imperfect specimens, dredged by Captain Bollons at the Snares,

in 50 fathoms, which must, I think, be referred to this species. The gnathopods are
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in complete agreement with Mr. Stebbing's description ; and the same is true with

regard to the other parts of the body and appendages, so far as they can be made out.

The species appears to be very closely related to P. bassi, Stebbing, to which
I have referred specimens taken with a surface-net in Otago Harbour, and I should

not be surprised if the two species prove afterwards to be identical. According to

Stebbing, they differ in many points, and the gnathopods alone suffice to distinguish

them ; his description of P. bassi is, however, taken from a single male specimen,

and if I am right in referring my New Zealand specimens to this species its gnathopods
are hardly so distinct from those of P. kergueleni as shown in Stebbing's figure.

However, the species in this family are so difficult to distinguish that I prefer to leave

the decision of this point over for further investigation.

P. kergueleni was taken by the " Challenger " in Cumberland Bay, in Kerguelen
Island, and Mr. Stebbing doubtfully referred to this species a specimen from Marion
Island.

Genus Harpinia, Boeck, 1871.

Distribution.—Widely distributed in northern and southern seas.

Harpinia obtusifrons, Stebbing.

Harpinia obtusifrons, Stebbing, Rep. " Challenger," xxix, p. 820, pi. lvi,

1888, and " Das Tierreich Amphipoda," p. 143, 1906 ; Walker, Nat.

Antarct. Exped., iii, p. 17, 1907.

Numerous specimens were dredged in 8 fathoms in Perseverance Harbour,
Campbell Island—one male with long second antennae and plumose third uropods,

many females with short second antennae and third uropods nearly naked. The
type specimens are from Kerguelen Island (55-220 m.), and Mr. Walker records

the species from the " Discovery " winter quarters in McMurdo Strait.

This species has not been hitherto recorded from New Zealand, having probably

been confused with other species of the family ; but I have numerous specimens taken
in Otago Harbour with surface-net, others from Lyttelton Harbour (4 fathoms,

H. Suter), and in Mr. G. M. Thomson's collection there are specimens from the Bay
of Islands. These specimens all agree so closely with one another, and also with

Mr. Stebbing's descriptions and figures of the " Challenger " specimens, that I have
no doubt they are specifically identical ; they differ, however, in the following

points from the characters of the genus Harpinia as given by Stebbing in " Das
Tierreich Amphipoda "

: The eyes are present and well marked, large, oval, black
;

the second antenna in the male has a long flagellum, and bears calceoli on the

terminal joints of the peduncle and also on the flagellum ; the third uropods in

the male have the rami plumose.

Fam. Liljeborgiidae.

Genus Liljeborgia, Bate, 1862.

Distribution.—Northern and southern seas.

Liljeborgia dubia (Haswell).

Eusirus dubius, Haswell, Proc. Linn. Soc. N.S.W., iv, p. 331, pi. xx, fig. 3,

1880. Liljeborgia haswelli, Stebbing, Rep. " Challenger," xxix, p. 985,
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pi. xcii, 1888 ; Walker, Journ. Linn. Soc, xxix, p. 60, 1903 ; G. M.
Thomson, Ann. & Mag. Nat. Hist., ser. 7, x, p. 463, 1902 ; Hutton,
Index Faunae N.Z., p. 259, 1904. L. dubia, Stebbing, " Das Tierreich

Amphipoda," p. 233, 1906 ; Walker, Nat. Antarct. Exped., iii, p. 35,

1907.

A single small specimen was obtained in rock-pools at the Snares. The species

is known from Tasmania and various parts of the east coast of Australia and from New
Zealand. Mr. Walker has also recorded it from Cape Adare and from the winter

quarters of the " Discovery " in McMurdo Strait. It is probably pretty closely

allied to L. consanguinea, Stebbing, from Kerguelen and Heard Islands.

Fam. Oedicerotidae.

Genus Carolobatea, Stebbing, 1899.

Distribution.—Contains only the following species, from New Zealand and
Kerguelen.

Carolobatea novae-zealandiae (Dana).

Oediceros novi-zealandiae, Dana, U.S. Expl. Exped., xiii, ii, p. 934, pi. lxiii,

figs. 7 a-h, 1853-55. Halimedon schneideri, Stebbing, Rep. " Chal-

lenger," xxix, p. 839, pi. lix, 1888. Oediceros novae-zealandiae, Hutton,
Index Faunae N.Z., p. 258, 1904. O. novi-zealandiae, Stebbing, " Das
Tierreich Amphipoda," p. 270, 1906. Carolobatea schneideri, Stebbing,
" Das Tierreich Amphipoda," p. 252, 1906.

A few specimens of this species, mostly of small size, were collected at Carnley

Harbour, Auckland Island. They agree with a species occasionally taken with the

surface-net on the coasts of New Zealand which I had previously identified with

tolerable certainty as Oediceros novi-zealandiae, Dana. It also agrees very closely

indeed with Halimedon schneideri, Stebbing, from Kerguelen, though Stebbing'

s

description was taken from a female, probably immature, and does not show the

character of the second antenna as it

appears in the fully matured male.

In this species there is very great

variation in the lengths of the an-

tennae, particularly of the second an-

tennae, and of the fifth peraeopods,

according to the age of the animal.

In younger specimens both antennae
are quite short, and agree well with

the description given by Stebbing.

In older specimens the upper antenna
is somewhat increased in length, and
has the flagellum rather markedly
thickened, so that most of the joints

of the flagellum become nearly as

broad as long ; the second antenna is longer and more slender, and the flagellum is

greatly elongated, until the whole antenna may about equal the length of the body
;

Fig. 2.

—

Carolobatea novae-zealandiae (Dana)

2a. First gnathopod.
26. Second gnathopod.
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the flagellum is very slender, with only a few fine setae, and is about the same width

throughout nearly the whole of its length. In the same way the fifth peraeopod
becomes greatly elongated in older specimens, so that it may reach far beyond
the posterior end of the animal. It appears to be a fully developed specimen of

this kind that is figured by Dana, and his figure represents pretty accurately the

general appearance of such specimens, although it does not show the projection of

the head characteristic of this family. The gnathopods (figs. 2a and 26) and other

appendages agree very closely with the description given by Stebbing, though in

the older specimens the second gnathopod may have the propod more elongated

than is shown in his figure.

When examined alive the animal is seen to be almost transparent, with a few
slight silvery marks on the back ; the eyes are pale pinkish in colour, and appear

to be quite coalesced and to occupy the whole front part of the head.

Mr. Stebbing has suggested that Paracalliope fluviatilis (G. M. Thomson) is not

improbably identical with Oediceros novi-zealandiae, Dana ; at that time, however,

Dana's species had not been rediscovered in New Zealand, and it is evident from
what has been already said that the two species are quite d'stinct.

Fam. Calliopiidae.

Genus Leptamphopus, Sars, 1893.

Distribution.—Only two species of the genus known—one from arctic and sub-

arctic seas, the other from antarctic and subantarctic seas.

Leptamphopus novae-zealandiae (G. M. Thomson).

Pherusa novae-zealandiae, G. M. Thomson, Trans. N.Z. Inst., xi, p. 239,

pi. xc, figs. 2, 2 a-c, 1879. Panoploea debilis, G. M. Thomson, Ann. &
Mag. Nat. Hist., ser. 5, vi, p. 3, pi. i, fig. 3, 1880. Leptamphopus
novae-zealandiae, Stebbing, " Das Tierreich Amphipoda," pp. 294, 727,

1906. Oradarea longimana, A. 0. Walker, Journ. Linn. Soc, xxix,

pp. 40, 56, pi. x, figs. 77-89, 1903 ; Nat. Antarct. Exped., Amphipoda,
p. 32, 1907 ; Stebbing, " Das Tierreich Amphipoda," p. 727, 1906

;

Chevreux, Exped. antarct. francaise, Amphipoda, p. 54, 1906.

A single specimen of this species was taken in Carnley Harbour along with
Atyloides serraticauda and A. magellanica (Professor W. B. Benham).

On the whole, this specimen agrees well with Walker's description, but it has

only the last segment of the peraeon and the first and second of the pleon dorsally

produced. In the first antenna the second joint is produced distally, so as to form
a subacute lobe or tooth on each side, as described by Mr. Walker. These lobes

allow the third joint to move upon the second in a vertical direction but not laterally,

and they thus act as a support to the third joint, guiding and strengthening its

movements.
There can be no doubt that Mr. Stebbing was right in pointing out the

resemblance between Oradarea longimana, Walker, and Leptamphopus novae-zea-

landiae (G. M. Thomson). My specimen from the Auckland Islands is certainly

the same as the New Zealand species, and I cannot find any reason for considering

it specifically different from Mr. Walker's species. In his later work Mr. Walker has
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pointed out that in the New Zealand species as originally described the two
posterior segments of the peraeon and the two anterior of the pleon are produced
into two teeth, while in Oradarea longimana only the first two pleon segments are

produced, each into one tooth. Mr. Walker had, however, himself pointed out in

his original description that some of his specimens had the first two segments of

the pleon simple, and that these characters cannot be relied upon for specific dis-

tinctions ; the later description by Stebbing speaks of only one tooth on the last

segment of peraeon and on each of the first two segments of the pleon, and only one

tooth is present in my specimens. It is true that in the New Zealand specimen I

cannot find an appendage to the first antenna, while this is present in Mr. Walker's

specimens ; but, as I have pointed out elsewhere in this paper, the presence or

absence of a vestigial accessory appendage on the antenna is subject to considerable

variation, and Mr. Walker has himself drawn attention to the same fact.* In the

uropoda and in all other characters the resemblance is so close that I feel bound to

combine the two species.

Leptamphopus novae-zealandiae evidently has a very wide range, being found
in New Zealand, and at Auckland Islands, Cape Adare, McMurdo Strait, and other

places visited by the " Discovery "
; while M. Chevreux has recorded it also from

Flanders Bay, Port Charcot, and Wincke Island.

Djerboa furcipes, Chevreux, from Booth Wandel Island,! shows a striking

resemblance to this species in the gnathopoda and in several other respects, but

differs in the details of the segments produced into dorsal spines and in having the

telson deeply cleft.

Fam. PONTOGENEIIDAE.

Genus Bovallia, Pfeffer, 1888.

Bovallia, Pfeffer, Jahrb. der Wissensch. Anstalten zu Hamburg, 1888,

p. 96. Eusiroides, Stebbing, Eep. " Challenger," xxix, p. 969, 1888.

Distribution.—South Pacific, Indian, and South Atlantic Oceans.

Bovallia monoculoides (Haswell).

Atylus monoculoides, Haswell, Proc. Linn. Soc. N.S.W., iv, p. 327, pi. xviii,

fig. 4, 1880. Eusiroides caesaris, E. pompeii, and E. crassi, Stebbing,

Rep. " Challenger," xxix, pp. 970, 974, 977, pi. lxxxviii-xc, 1888. E.

monoculoides and E. crassi, Stebbing, " Das Tierreich Amphipoda,"

pp. 345, 346, 1906. E. caesaris, Steb., var. Walker, Rep. Ceylon Pearl

Fish., ii, p. 264, pi. iv, fig. 22, 1904. Bovallia gigantea, Pfeffer, Jahrb.

der Wissensch. Anstalten zu Hamburg, 1888, p. 96, pi. i, fig. 5,

1888 ; Chevreux, Exped. antarct. francaise, Amphipoda, p. 54,

figs, xxxi-xxxiii, 1906 ; Stebbing, " Das Tierreich Amphipoda,"

p. 357, 1906.

Three specimens from Carnley Harbour, Auckland Island—two of large

size (26 mm. in length), the third smaller (Professor W. B. Benham and Mr.

E. R. Waite).

* Ann. and Mag. Nat. Hist.
;
ser. 7, vol. xvi, October, 1905, p. 464.

f Exped. antarct. francaise, Amphipoda, p. 74, figs. 42-44.
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The synonyms given above require some justification, seeing that Bovallia and
Eusiroides are placed by Stebbing in different families. I find that my specimens

agree well with Stebbing's description of E. crassi ; they also agree closely with his

description of E. monoculoides (Haswell), except that the posterior border of the

third segment of the pleon is not serrate, or shows only one or two minute indications

of serration. The absence of this serration appears to be the only distinction between
these two species, and probably examination of a fuller series of specimens would
show that it does not always hold. Under the name " E. caesaris, Steb., var.,"

Mr. Walker has described from Ceylon a form that has only three teeth on the hind

margin of the third pleon segment, and thus appears to be intermediate between
E. crassi and E. monoculoides, to the latter of which Mr. Stebbing has now united

E. caesaris. The supposition that E. monoculoides and E. crassi are forms of the

one species appears to be borne out by the geographical distribution, for the single

type specimen of E. crassi was taken in the South Atlantic, off Monte Video, at a

depth of 600 fathoms, while E. monoculoides is already known to be widely distributed

in the South Pacific and Southern Indian Oceans, in Australia, and at Heard Island ;

and one would naturally expect specimens from Auckland Islands to belong to this

species rather than to one found only in the South Atlantic, if this were really a

distinct species.

From the above considerations I had come to the conclusion that it was inex-

pedient to continue to look upon E. crassi as a species distinct from E. monoculoides,

from which Mr. Stebbing has himself said that it differs little ; and I felt the more
justified in combining the two because my specimens, although without distinct

dorsal teeth, have the first and second segments of the pleon slightly produced and
a little compressed dorsally, and in one specimen the seventh segment of the peraeon

shows the same thing to a slight degree, in these respects agreeing with E. mono-
culoides rather than with E. crassi. It appears evident that in this species, as in

others to which attention has been directed by Walker and other writers, the pre-

sence or absence of dorsal teeth on various segments of the body is subject to con-

siderable variation.

After arriving at this conclusion my attention was accidentally drawn again

to the figures of Bovallia gigantea given by Chevreux, and to the great resemblance

which they bore to my specimens ; accordingly I compared them carefully with
Chevreux's description and figures, and found that they agreed with these quite as

well as they had done with Stebbing's description of E. crassi. In Chevreux's

specimens the last segment of the peraeon and the first and second of the pleon are

produced dorsally into teeth, though evidently to a greater degree than shown in

my specimens. This difference in degree, however, would naturally be associated

with the greater size of the specimens, as his figure was taken from a female measuring
32 mm. in length, while my largest specimen, also a female, measures only about
26 mm. Pfeffer's specimens were even larger, being 45 mm. in length. In my speci-

mens the setae and calceoli are arranged on the antennae in the same general way
as described by Chevreux for Bovallia gigantea, though they are hardly so numerous

;

but this, again, is naturally to be expected in smaller specimens. I find a very small

one-jointed accessory appendage on the upper antenna, just as described by Stebbing
in Eusiroides, though in mine it is of still smaller size than in his specimens ; in

Chevreux's specimens it appears to be absent altogether, as might naturally be ex-
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pected in such large specimens. My specimens have the hind margin of the third

pleon segment slightly convex, with the lower angle produced into a very short tooth,

just as shown in Chevreux's figure of Bovallia gigantea. In all other respects I can
find no difference between my specimens and those described by Chevreux, and I

feel compelled to unite Bovallia gigantea and Eusiroides monoculoides. It is true

that Stebbing in his latest work has placed Eusiroides and Bovallia in different

families, but a comparison of his diagnoses for these families will, I think, show
that there is no distinct or constant point of difference between them.

The two genera Eusiroides and Bovallia were both published in the same year

(1888), but as Stebbing in the second volume of his report on the " Challenger
"

Amphipoda, in which he describes Eusiroides, refers to Bovallia (see p. 1653) it is

evident that the latter genus has priority of publication, and I therefore adopt it,

and place it, as Stebbing has done, in the Pontogeneiidae.

Mr. A. 0. Walker has stated that Atylus walkeri, Stebbing ( = A. antarcticus

,

Walker),* from Cape Adare and other antarctic localities, is nearly related to Bovallia

gigantea, Pfeffer, though he gives various differences in the keels on the segments
of the body and in other respects. In view of the facts stated above, some of these

differences lose much of their importance, and it is quite possible that A. walkeri

may prove to be near to, or perhaps even identical with, the species now under dis-

cussion ; the gnathopods, however, as figured by Walker, have the palm less oblique,

and Walker makes no mention of the numerous calceoli which are so conspicuous a

feature in the descriptions by Stebbing and Chevreux of the forms examined by
them.

Genus Pontogeneia, Boeck, 1871.

Distribution.—Widely distributed both in northern and in southern seas.

Pontogeneia antarctica, Chevreux.

Pontogeneia antarctica, Chevreux, Exped. antarct. francaise, Amphipoda,

p. 69, figs. 40, 41, 1906.

Numerous specimens of this species were gathered at Campbell Island and at

Carnley Harbour, Auckland Islands, by Professor Benham in February, 1907,

and Dr. L. Cockayne had previously given me specimens from the Antipodes

Islands.

These agree very closely with M. Chevreux's figures and description. The species

is very near to P. danai (G. M. Thomson), so common on the coasts of New Zealand,

but differs in having every third joint of the flagellum of the upper antenna pro-

duced below, and bearing a tuft of sensory setae, while in P. danai every fourth

joint is produced, and the prominence thus caused is more evident. Chevreux's

specimens were from Flanders Bay and Booth Wandel Island.

As at present known, the genus contains, in addition to the two species

mentioned above, only P. inermis (Kroyer), from the Arctic Ocean and North

Sea. Another species, P. magellanica (Stebbing), is placed under the genus

in " Das Tierreich Amphipoda," but I think it fits better under Atyloides (see

below, p. 627).

* Journ. Linn. Soc, xxix, p. 58; and Nat. Antarct. Exped., Amphipoda, p. 34.
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Genus Paramoera, Miers, 1875.

Distribution.—Subantarctic seas generally.

Paramoera austrina (Spence Bate).

Atylus austrinus, Spence Bate, Cat. Amphip. Brit. Mus., p. 137, pi. xxvi, fig. 4,

1862. Paramoera australis, Miers, Ann. & Mag. Nat. Hist., ser. 4, xvi,

p. 75, 1875. Atylus australis, Miers, I.e., xvi, p. 117, 1875 ; Phil. Tr.,

clxviii, p. 208, pi. ii, figs. 5, 5 a-g, 1879. Atylus (?) australis, Miers (?),

S. I. Smith, Bull. U.S. Nat. Mus., No. 3, p. 61, 1876. Atyloides australis

and A. assimilis, Stebbing, Rep. " Challenger," xxix, p. 914, pis. lxxv,

lxxvi, and p. 918, pi. lxxvii, 1888. Megamoera fasciculata, G. M.
Thomson, Ann. & Mag. Nat. Hist., ser. 5, vi, p. 5, pi. i, fig. 5, 1880,

and Trans. N.Z. Inst., xxi, p. 261, 1889; Chilton, Trans. N.Z. Inst.,

xxxviii, p. 271, 1906. Maera fasciculata, G. M. Thomson, Proc. Roy.
Soc. Tasmania (1892), p. 28, 1893. Atyloides australis, G. M. Thomson,
Trans. N.Z. Inst., xxvii, p. 211, 1895. Maera fasciculata, Hutton,
Index Faunae N.Z., p. 260, 1904 ; Stebbing, " Das Tierreich Amphi-
poda," p. 741, 1906. Paramoera austrina, Stebbing, " Das Tierreich

Amphipoda," p. 363, 1906. Paramoera austrina, var. Walker, Ann. &
Mag. Nat. Hist., ser. 8, ii, p. 34, 1908. Stebbingia gregaria, Pfeffer,

Jahrb. Hamburg. Anst., v, p. 110, pi. ii, fig. 7, 1888 ; Stebbing, Rep.
" Challenger," xxix, p. 1654, 1888, and " Das Tierreich Amphipoda,"

p. 358, 1906 ; Walker, Nat. Antarct. Exped., Amphipoda, p. 33, 1907.

? Aucklandia enderbyi, Walker, Ann. & Mag. Nat. Hist., ser. 8, ii,

p. 35, pi. v, figs. 3, 4, 1908.

Numerous specimens of this species were obtained at various localities

both from the Auckland Islands and from Campbell Islands ; it is recorded

also from Macquarie Island by Mr. G. M. Thomson. It is known from Kerguelen
Island and elsewhere, and is evidently a very common species in subantarctic

3ns.

After careful comparison of specimens from various localities, I have no doubt
this is the species that has been long known in New Zealand under the name
Megamoera fasciculata, G. M. Thomson. Through the kindness of Mr. Thomson I

have been able to examine a specimen from Tasmania referred by him to this species,

and also to compare it with a specimen from Macquarie Island indentified by him
with Atyloides australis, Miers, and I find that these both belong to the one
species.

Mr. Stebbing unites Atylus megalophthalmus, Haswell, with this species, though
embodying in his description some points mentioned by myself in which it differs

from the type. My description was taken from specimens collected in Sydney
Harbour (the type locality), and I have no doubt that they belong to Atylus mega-
lophthalmus, for they agree very closely with the description and the figures that
Mr. Haswell gives of the gnathopods and of the uropods. These specimens I have
re-examined, and, though they undoubtedly come very close to Paramoera austrina,

they appear to differ in the following points : (1.) The head is produced into a rostrum
about four-fifths as long as the first joint of the upper antenna. (2.) The appendage

41— S.



626 SUBANTARCTIC ISLANDS OF NEW ZEALAND. [Crustacea.

on the first antenna is smaller and less distinct than in typical specimens, and is

apparently fused with the last joint of the peduncle, showing only as a slight pro-

jection from it. (3.) The carpus of both gnathopods is shorter and more triangular

than in typical specimens from the Auckland or Campbell Islands. (4.) The branches

of the third uropods are slightly longer and broader, and are more abundantly sup-

plied with setae and long fine hairs, and thus resemble more nearly the uropods of

species of Pontogeneia.

In the specimens from New Zealand, Auckland Island, Campbell Island, and
Macquarie Island there is no rostrum, nor is there one present in the Tasmanian
specimen that I have examined ; in all of these, too, the appendage on the first

antenna is comparatively distinct and well marked.
My specimens agree, on the whole, with the specific description given by Mr.

Stebbing in " Das Tierreich Amphipoda," but there is at least one point in the generic

description which does not always hold—viz., " Uropods 1 and 2, outer ramus the

shorter." This is true for the second uropod ; but in the first uropod the outer ramus
is hardly, if at all, shorter than the inner one. It appears that in this family of the

amphipods particularly there has been an unnecessary multiplication of genera,

and consequently some characters have been introduced into the generic description

which are subject to individual variation.

Mr. Walker has recorded a variety of this species from Port Ross, Auckland
Island, but the points he mentions seem hardly sufficient to establish a new variety,

especially as he was able to examine only a single female specimen.

I think there can be no doubt that Stebbingia gregaria, Pfeffer, from South
Georgia, was based on specimens of Paramoera austrina in which the accessory ap-

pendage was really absent or was not observed. In 1888 Stebbing was inclined to

unite the two, but in 1906 he still keeps them distinct, and recognises Stebbingia as

a separate genus. The specimens from Kerguelen Island described by S. I. Smith
in 1876 under the name "Atylus (?) australis, Miers (?)," are also shown by Smith's

description to belong to this widely distributed and variable species.

On a single "female with ova, length 10 mm.," from Enderby Island, Mr.

Walker* has founded a new genus, AucMandia, for which he gives the following

diagnosis :
" Antenna 1 shorter than antenna 2, with short accessory flagellum.

Gnathopods dissimilar. Otherwise as Paramoera.''''

In his diagnoses of Paramoera, however, Stebbing says, "Antenna 1 not longer

than antenna 2," and, as a matter of fact, in P. austrina it is occasionally somewhat
shorter, so that this point is not of sufficient importance to rank as a generic character.

As to the next point
—

" gnathopods dissimilar "—this is also the case to a slight

extent in Paramoera, though not expressly so stated in Stebbing' s diagnosis. Seeing

that these are the only two points on which Mr. Walker establishes his genus, and that

he says " Otherwise as Paramoera" I cannot help thinking that his specimen is

only one of Paramoera austrina in which the gnathopods are slightly more dissimilar

than usual and the palm rather more transverse than is generally the case. The
whole of his description applies almost exactly to Paramoera austrina, except perhaps

with regard to the gnathopoda, and these are not altogether inconsistent with the

supposition expressed above.

* Ann. and Mag. Nat. Hist., ser. 8, ii, p. 35, pi. v, figs. 3, 4, 1908.
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Genus Atyloides, Stebbing, 1888.

Distribution. —Subantarctic and antarctic regions ; some species in fresh waters.

Atyloides serraticauda, Stebbing.

Atyloides serraticauda, Stebbing, Rep. " Challenger," xxix, p. 920, pi. lxxviii,

1888 ; Walker, Journ. Linn. Soc, xxix, pi. ii, fig. 90, 1903 ; Chevreux,

Exped. antarct. francaise, Amphipoda, p. 87, 1906 ; Walker, Nat.

Antarct. Exped., Amphipoda, p. 33, 1907.

A few specimens of this species were taken along with Atyloides magellanica in

Carnley Harbour, Auckland Islands (Professor W. B. Benham). Stebbing's original

species was taken " off Melbourne." Mr. Walker records this species from Cape
Adare and Cape Wadsworth, and M. Chevreux has examined specimens from Flanders

Bay, so that the species is evidently widely distributed in antarctic and subantarctic

seas.

My specimens agree well, on the whole, with Stebbing's description, particularly

as regards the telson ; but in some of them the posterior margin of the third pleon

segment is almost smooth, and it is evident, as Mr. Walker has pointed out, that

the number of teeth on this margin is subject to variation. In this species, as in

many others, the southern specimens appear to be larger than those found further

north : mine do not measure more than about 6-8 mm., while the largest from Cape
Adare was 15 mm. in length. This species bears a very close general resemblance to

A. magellanica (Stebbing), and must be placed in the same genus. I doubt if there is

any good reason for retaining the genus Atyloides as distinct from Paramoera, though
I follow Stebbing, and retain it at present. A. serraticauda seems to differ from
A. magellanica only in having both pairs of gnathopods much longer and more
slender, and at one time I was inclined to consider the two as forms of one species

—as, indeed, they may really be. My specimens of the two species were taken
together, and it is worthy of note that during the " Discovery " Expedition the

two species were taken from places not very far apart, and during the French
Antarctic Expedition of 1903-5 both species were collected at Flanders Bay.

Atyloides magellanica (Stebbing).

Atylofsis magellanica, Stebbing, Rep. " Challenger," xxix, p. 925, pi. lxxix,

1888. Pontogeneia magellanica, Stebbing, " Das Tierreich Amphipoda,"
p. 360, 1906 ; Walker, Nat. Antarct. Exped., Amphipoda, hi, p. 33,

pi. xii, fig. 20, 1907 ; Chevreux, Exped. antarct. francaise, Amphi-
poda, p. 64, figs. 37-39, 1906.

A few specimens of this species were taken in Carnley Harbour along with
A. serraticauda, Stebbing.

These agree well with the description given by Chevreux, and also with that

given originally by Stebbing, though in his specimen the antennae were wanting.

My specimens, however, have a small one-jointed accessory flagellum on the upper
antenna. Chevreux says that in his specimens there is no appendage ; but, as

pointed out elsewhere, this difference is not sufficient to rank as a specific distinc-

tion. In all other respects my specimens agree very closely with Chevreux's
description, and the telson and third uropod in particular appear identical with the



628 SUBANTARCTTC ISLANDS OF NEW ZEALAND. [Crustacea.

form figured by him. The gnathopods, which are considerably elongated, also agree

well with the figure given by Walker for this species ; but, on the other hand, he
figures the telson with the sides somewhat convex and free from setae.

This species, though originally placed by Stebbing under Atylopsis, was after-

wards transferred by him to Pontogeneia, and in this he is followed by both Walker
and Chevreux. It appears evident, however, from Chevreux's description that the

joints of the flagellum of the upper antenna are not produced at every third or fourth

joint, as in the other species of Pontogeneia ; and, moreover, the telson hardly agrees

with that found in these species, since in them the two terminal lobes of the telson are

rounded and without setae. In my specimen there is a very slight widening of the

alternate joints of the flagellum of the upper antenna, similar to that in Paramoera
austrina, but to a much less degree. These points, together with the fact that the

upper antenna may possess a one-jointed accessory appendage, seem to me to show
chat the species comes nearer either to Atyloides or Paramoera, if, indeed, these two
genera are to be kept distinct, and for the present I leave it under Atyloides.

Chevreux has described under this genus a species, A. longicornis, which appears

to be closely allied to A. magellanica, though the telson is rather more like that of

A. serraticauda. In many respects both A. magellanica and A. longicornis come
very close to Paramoera austrina (Spence Bate), and at one time I was inclined to

place A. magellanica under Paramoera ; but it differs from typical specimens of

P. austrina, the only species of that genus, in having the gnathopods longer and more
slender, and in possessing fewer long setae on the antennae.

Atyloides aucklandicus, Walker.

Atyloides aucklandicus, Walker, Ann. & Mag. Nat. Hist., ser. 8, ii, p. 33,

pi. v, figs. 1, 2, 1908.

Several specimens were collected by Professor W. B. Benham from a small

fresh-water pool on Enderby Island into which a small stream emptied. In the

stream were found specimens of Chiltonia mihiwaka (described below), the present

species having been found in the pool itself.

I refer these specimens with some hesitation to Mr. Walker's species. In most
respects they agree with his description, but his account is hardly detailed enough
to make one quite certain of identifying a species in this family, where there is such

a close resemblance between all the members ; moreover, as there is no statement

to the contrary, Mr. Walker's specimens are presumably marine. I am extremely

doubtful whether the young imperfect specimen which he mentions reallv belongs to

the same species as his other two specimens.

My specimens agree well with the generic description of Atyloides given by
Stebbing, except that the gnathopods can hardly be called slender. From Mr.

Walker's description my specimens differ in the following points : (1.) The hind

margin of the third pleon segment is almost straight (not convex) ; the posterior

angle forms a right angle and is not produced into a small tooth, but the minute

denticle or seta is present above it. (2.) The eyes are not visible. (3.) The first

maxilla has the inner plate fringed with numerous setae, about eighteen or twenty

—

not seven, as described by Walker. (4.) The telson is deeply cleft, each portion

narrowing distally and with the posterior end rounded ; the outer margin bears
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Fig. 3.

—

Atyloides aucklandicus, Walker.

3a. First gnathopod of female (outer side).

36. Second gnathopod of female (outer side).

about five or six small setae, one or two being situated at the rounded end ; in Mr.

Walker's specimens each half bears only two setae.

The flagella of both antennae bear calceoli on the proximal joints. The gnatho-

pods are described below and shown in the figures, and the rest of the animal calls

for no further detailed description.

Figure 3a shows the first gnathopod. The side plate is slightly narrowed and
rounded below, the margin bearing two or three fine setae ; the basos is as long

as the rest of the limb, its posterior margin bears five or six very long setae ; the

ischium has a small tuft of

setae on its posterior mar-
gin near the extremity

;

the merus is rounded pos-

teriorly, and bears near its

angle a transverse row of

eight or nine stout setae,

with others on its posterior

margin towards the end of

the joint. The carpus is

rather longer than the pro-

pod, its anterior margin with

two or three setae and a

small tuft at the distal

angle ; the posterior margin
bears three transverse rows

of setae, the number in each row increasing towards the distal end of the joint

;

the propod is oblong, the breadth more than half its length ; anterior margin rather

convex, with a few setae on the distal half, and a tuft at the base of the finger
;

posterior margin with three short transverse rows of setae similar to those on the

carpus, and a small tuft on the outer surface some distance from the margin ; the

palm is transverse, straight, and bears four short stout setae near the point where the

tip of the finger impinges ; the finger is nearly straight, and fits closely on to the palm.

The second gnathopod (fig. 36) is similar to the first, but slightly larger ; the

carpus is fully as long as the propod, and bears on its posterior margin four transverse

rows of setae, and there are also four rows on the posterior margin of the propod.

Mr. 0. A. Sayce has described two species of Atyloides from the fresh waters

of Victoria. Of one of these, A. gabrieli, I have been able to examine specimens

kindly sent me by Mr. Sayce. It comes close to the species now under discussion,

which, however, differs in the following points : The antennae bear fewer and smaller

tufts of long hairs than those found in A. gabrieli ; the inner lobe of the first maxilla

bears numerous plumose setae, instead of only three ; the second joint of the palp

of the mandible is less broadened ; the gnathopods are rather less slender, and ap-

parently have the posterior margin of the fifth joint less produced ; and the palm
is considerably more transverse than in A. gabrieli.

Mr. Sayce has also described another species, A. fontana, which in some of these

points approaches more nearly to the one from Auckland Islands, for the antennae
do not bear the tufts of long setae, the second joint of the palp of the mandible
is less expanded, and the inner lobe of the first maxillae bears numerous setae.
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Earn. Gammarjdae.

Genus Parapherusa, Stebbing, 1906 ( = Harmonia, Haswell : see " Das Tierreich

Amphipoda," p. 383).

Distribution.—Contains only the following species, which is known from Aus-
tralia, New Zealand, and Antipodes Island.

Parapherusa crassipes (Haswell).

Harmonia crassipes, Haswell, Proc. Linn. Soc. N.S.W., iv, p. 330, 349,

pi. xix, fig. 3, 1879 ; Chilton, Trans. N.Z., Inst,, xv, p. 82, pi. ii,

fig. 5 a, b, 1883; G. M. Thomson, Trans. N.Z. Inst., xxi, p. 261, 1888.

Parapherusa crassipes, Stebbing, " Das Tierreich Amphipoda," p. 383,

1906.

A small female specimen was collected at Antipodes Island by Dr. L. Cockayne
in July, 1903.

I do not feel certain about the systematic position of this species, but pending
further investigation I leave it under the Gammaridae, where Stebbing has placed it.

Genus Melita, Leach, 1813-14.

Distribution.—In all seas.

Melita inaequistylis (Dana).

Amphithoe {Melita) inaequistylis and A. tenuicornis, Dana, P. Amer. Ac,
ii, pp. 214, 215, 1852. Melita tenuicornis, Dana, U.S. Expl. Exped.,
xiii, ii, p. 963, pi. lxvi, figs. 5 a-m, 1853 and 1855 ; G. M. Thomson,
Trans. N.Z. Inst., xiii, p. 218, 1881 ; Chilton, Trans. N.Z. Inst.,

xxxviii, p. 271, 1906. Melita inaequistylis, Stebbing, " Das Tierreich

Amphipoda," p. 429, 1906. Maera tenuicornis, Sp. Bate, Cat. Amphip.
Brit. Mus., p. 195, pi. xxxv, fig. 6, 1862 ; Walker, Rep. Ceylon Pearl

Fish., pt. ii, p. 273, pi. v, fig. 33, 1904. Melita zeylanica, Stebbing,
" Spolia Zeylanica," ii, pt. v, p. 22, pi. v, 1904.

Several specimens from Carnley Harbour, Auckland Islands (Professor W. B.

Benham).
This species is widely distributed in New Zealand, where it is met with both

on the open coast and also in lagoons and estuaries where the water may at times be

quite fresh. It is readily recognised both by the peculiar characters of the gnathopods
of the male and also by the colour, which is either slaty or greenish-brown, and remains

unchanged for a long time in spirit. Mr. Stebbing, in " Das Tierreich Amphipoda,"
points out that Dana's and Thomson's statements with regard to this species are in

many respects contradictory. This, however, is merely due to the fact that Dana
described the species as being without an accessory appendage to the first antenna,

and to other errors in his description and figures. In 1904 Mr. A. O. Walker recorded

this species from Ceylon, though pointing out one or two respects in which his speci-

mens differed from Dana's description, the chief being that the first and second

peraeopods were as long as the last two pairs, while in Dana's description and figure

the last two are much the longer ; Mr. Walker's specimens were doubtless immature
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(he gives the length as 5 mm.), for in such specimens the various peraeopods are of

more uniform length, while in fulty developed specimens the last two pairs are, as

described by Dana, much longer than the others. In the same year Mr. Stebbing

described a new species, Melita zeylanica, also from Ceylon, which he could not
reconcile with Dana's description and figures. From a comparison of his description

with that given by Walker and with the New Zealand specimens, there can, I think,

be no doubt, however, that Stebbing's species is the same as Dana's, the colour and
gnathopods especially being practically identical.

Some of the confusion has no doubt arisen from the fact that the first and second
gnathopods of the male vary considerably, according to the state of their develop-

ment : thus, in immature specimens the first gnathopod has the finger attached

to the propod in the normal way, and the gnathopod does not then differ very much
from the corresponding appendage in the female ; in fully matured specimens, how-
ever, the end of the propod is somewhat excavate, the finger is attached about the
middle of the distal extremity, it is much curved, and the postero-distal angle of the

propod is produced into a rounded setose lobe against which the finger impinges. In
the same way the peculiar characters of the second gnathopod, with the finger curved
in on its inner concave surface, are attained only in fully adult males ; in younger
forms this gnathopod is much more like that of the female, though it may have the
propod much larger in proportion to the size of the body. There can be no doubt
that Stebbing is right in saying that the figure which Dana labels as the female is

shown from the form of its second gnathopod to be a male ; the other figure, labelled
" Male," has the second gnathopod larger than it usually is in the- female, and was
probably taken from a somewhat immature male, though Dana considered it to be
the female, and accidentally transposed the sex signs in his plate. The teeth on the
terminal segment of the pleon appear to be somewhat variable : in young specimens
these segments are quite smooth ; in others they have teeth on the fourth and fifth

segments, as described by Walker ; while in others again I have been able to find

them only on the fifth.*

This species appears to bear in colour and in other respects a very close

resemblance to M. palmata (Mont.), about which there seems to have been the same
confusion as regards the shape of the first gnathopod, but it differs from that species

in the shape of the second gnathopod in the male. M. inaequistylis is now known
to occur in New Zealand, the Auckland Islands, and in Ceylon, and therefore must
have a very wide range in southern seas.

Dana had originally described two species, Amphitoe (Melita) inaequistylis and
A. (Melita) tenuicornis, though afterwards uniting them as the two sexes of one
species under the name Melita tenuicornis, and this name has been used for the
species until a few years ago. Stebbing has, however, revived the name M . inaequi-

stylis, according to the rule of page precedence, and I have also used this name in

order to avoid further confusion ; but, seeing that Dana himself and all subsequent
writers had referred to the species as M. tenuicornis, I think it is a pity that the
name M. inaequistylis was not allowed to remain in the oblivion in which it had
long been resting.

* Canon A. M. Norman has called attention to a similar variability in the sculpturing of the pos-
terior margins of the pleon in M. obtusata (Montagu) : Ann. and Mag. Nat. Hist., ser. 6, iv, 1889, p. 132.
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*

Fam. Dexaminidae.

Genus Paradexamine, Stebbing, 1899.

Distribution.—New Zealand, Australia, and Graham Land.

Paradexamine pacifica (G. M. Thomson).

Dexamine pacifica, G. M. Thomson, Trans. N.Z. Inst., xi, p. 238, pi. x6,

fig. 4. Paradexamine pacifica, Hutton, Index Faunae N.Z., p. 259,

1904 ; Stebbing, " Das Tierreich Amphipoda," p. 518, 1900 ; Caiman,
Ann. & Mag. Nat. Hist., ser. 8, i, p. 233, 1908.

A few specimens of this species were taken in Carnley Harbour, at a depth of

2 fathoms. They are identical with specimens from Port Chalmers, Lyttelton,

and other parts of New Zealand, where the species is quite common. It is also

known from the east coast of Australia. Monsieur Chevreux, in his report on the

Amphipoda of the French Antarctic Expedition, has described a species of this genus

from Booth Wandel Island, and also from Port Charcot, which appears to ap-

proach very nearly to our New Zealand species. According to Monsieur Chevreux,

however, his species differs in having a dorsal median carina on the last two segments

of the peraeon and on the first segment of the pleon ; also, in the greater length of

the lower antennae, and in having the propod of the last pair of peraeopoda only

about half as long as the carpus. In his specimens, too, the last uropods are longer,

and surpass the length of the telson.

Fam. Talitridae.

Genus Orchestia, Leach, 1813-14.

Distribution.—On all shores throughout the world.

Orchestia serrulata, Dana.

Orchestia serrulata, Dana, P. Amer. Ac, ii, p. 204, 1852, and U.S. Expl.

Exped., xiii, ii, p. 870, pi. lviii, figs. 7 a-b ( $ ), m-o ( ? ?), 1853 and
1855. O. serrulata (part), Stebbing, " Das Tierreich Amphipoda,"
p. 535, 1906.

I have numerous specimens of this species from several localities in the

Auckland Islands and in Campbell Island. It is also found in various parts of

New Zealand, particularly in the south.

Some of the specimens from the islands attain a large size, the males reaching

as much as 40 mm. in length of body. These specimens undoubtedly belong to this

species as described by Stebbing. It appears to be well characterized by the ridges

or corrugations on the segments of the body (though these, of course, are best-marked
only in the older males), by the shape of the second gnathopod of the male, by the

character of the fifth peraeopod, and by the comparative absence of spines on the

body and appendages.

Stebbing united O. aucklandiae, Spence Bate, with this species. I have, however,

as explained below, specimens which certainly agree well with Spence Bate's species,

but have no sign of ridges or corrugations even in large males, and, as there appear
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Fig. 4.

—

Orchestia serrulata, Dana.

Side view of a large male.

to be these two forms, it is perhaps best to keep them as separate species, though
they are certainly very closely related. There is nothing mentioned in either Dana's
or Spence Bate's descriptions about the corrugations. I am therefore following

Stebbing in referring the corrugated form to 0.

serrulata, Dana.
The distinctive characters of this species are

to be seen only in fully adult males, the females

and the immature males being very difficult to

distinguish from those of other closely allied

species of the genus. In the fully developed males

the second antenna is about half the length of the

body, with the peduncle smooth and somewhat
angular in section, its last two joints very long ;

the flagellum contains about twenty joints, and
may be slightly longer than the peduncle, though
often somewhat shorter ; the whole appendage is smooth, being almost free from

setae. The second gnathopod of the male (fig. 56) has the propod very largely

developed, nearly as broad as long, the palm nearly transverse, and defined by a

stout sharp tooth, on the inner side of which the finger impinges ; near the base of

the finger the palm is deeply hollowed out, and near the middle it is produced to

a subacute tooth, from which it extends almost straight to the defining-tooth
;

the finger is strongly curved, so that its inner margin is very concave ; a few short

setae are present on the basos and on the palm, but the rest of the joint is almost

quite smooth. In the fifth peraeopod
(fig. 5c) the basos has the posterior flat

expansion somewhat narrow, its pos-

terior margin being straight or only

very slightly convex and only obscurely

serrate, and the lower angle is pro-

duced into an acute process reaching

beyond the extremity of the ischium;

the distal end of the merus is deeply

concave, the anterior angle being pro-

duced into a distinct tooth, curving

slightly inwards, the posterior angle

being much less produced ; the carpus

is slightly longer and considerably

broader than the propod, and both

bear a few short setae on the anterior

margin ; the finger is short and stout.

In younger males the setae on the

various appendages are much more
prominent, the antennae are shorter in proportion to the length of the body, the

second gnathopod has the propod smaller and the palm much straighter and the

finger less curved ; in the fifth peraeopod the basos has the posterior expansion

slightly wider in proportion to the length of the joint, its posterior margin some-
what convex and more distinctly serrate, and the lower angle less produced,

.5a

Fig. 5.

—

Orchestia serrulata. Dana.

5a. First gnathopod of large male.

56. Second gnathopod of large male.

5c. Fifth peraeopod of large male.
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forming often only a right angle ; the merus is less broadened, and its distal

extremity more of the usual shape.

The females agree with the younger males in all these points, and apparently

differ only in the gnathopods : in the first gnathopod the propod is about the same
width throughout, with the palm very small and the finger projecting beyond it ; the

second gnathopod presents no distinct features.

Orchestia aucklandiae, Spence Bate.

Orchestia aucklandiae, Spence Bate, Cat. Amphip. Brit. Mus., p. 17, pi. ia,

fig. 3, 1862 ; G. M. Thomson, Trans. N.Z. Inst., xxxi, p. 201, 1898
;

A. 0. Walker, Ann. & Mag. Nat. Hist., ser. 8, ii, p. 36, 1908. Orchestia

serrulata (part), Stebbing, " Das Tierreich Amphipoda," p. 535, 1906.

Several specimens, both male and female, from Enderby Island are certainly

the same as those from the same locality referred to this species by Mr. Walker, and
I think he is right in referring them to Spence Bate's species.

. They agree well with

the description given by Mr. Walker, and, although they come very close to the

preceding species, they differ from it in the absence of the transverse ridges or corru-

gations on the segments of the peraeon even in large specimens, for some of the

specimens are larger than specimens of the preceding species in which these trans-

verse ridges are nevertheless present. The females have the distal end of the first

gnathopod as wide or slightly wider than the base, and thus agree with the descrip-

tion given by Mr. Walker, and differ from that given by Mr. Stebbing for 0. serrulata.

I am therefore following Walker in considering these specimens to belong to a

species distinct from 0. serrulata, though I quite realise that good reasons may be

urged for combining the two,

Mr. Walker states that his specimens might well be referred to 0. gammarellus,

Pallas," but for the absence of the expansion of the fourth and fifth joints of peraeo-

pod 5," and he adds that it is by no means certain that his specimens were sexually

adult. Some of my specimens are adult females bearing eggs, and the largest males

measure about 24 mm. in length, and are most probably also adult ; but in none
of them is there any sign of the expansions referred to.

The second gnathopods of the male vary considerably in the appearance of the

margin of the palm, according to age ; but even in the largest specimens the excava-

tion near the base of the finger is not great, while in younger specimens the palm
is almost straight and the finger fits closely along it. Spence Bate describes the finger

as being " excavated near the base," but this appearance is rather due to a curva-

ture of the finger at that point, so that the inner margin becomes concave ; in younger

specimens the finger is straighter. The fifth peraeopod closely resembles that of the

preceding species in having the posterior expansion of the basos angular and pro-

duced downwards, the amount of this downward production varying greatly with

the age and sex of the specimen, in young males and in females the lower inferior

angle being a right angle ; the posterior margin is straight or slightly convex and
more or less serrulate, and the whole of the posterior expansion is clearly marked
off on the outer side from the thicker anterior portion of the basos. The end of

the merus is excavated, and the anterior and posterior margins produced downwards
into two short spines, the anterior one being the longer, these spines being better
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marked in the older and larger specimens. The structure thus formed at the end

of the merus is, however, much less marked than in the large specimens that I have

referred to the two species 0. serrulata (Dana) and 0. bollonsi, sp. now
In this species, as in 0. serrulata and 0. bollonsi, the carpus of the fifth peraeopod

bends outwards on the merus so that when bent it lies almost at right angles to the

general longitudinal line of the body ; it then rests on the ground, and the spinous

processes on the end of the merus can be pressed into the sand, and the animal is

thus enabled to stand firmly when walking or preparing to leap by suddenly extend-

ing the pleon.

Orchestia bollonsi, sp. nov.

Male.—In general, like 0. serrulata, but with all segments of the body quite

smooth ; the third pleon segment with the hind margin serrate and provided with

short setae, the posterior angle a right angle or a little produced. The second an-

tennae only about one-third the length of the body. The second gnathopod (fig. 66)

with propod greatly enlarged, palm some-

what oblique, defining-tooth long and acutely

pointed ; a round prominence on the palm
towards the base of the finger, from which
it is separated by a slight depression ; from
this prominence the palm proceeds almost

straight towards the defining-tooth, but is

separated from it by another narrow depres-

sion ; a few short setae along the borders

of the palm ; the finger somewhat curved,

with a very slight enlargement opposite the

middle of the palm. Fifth peraeopod (fig. 6c)

with the posterior expansion of the basos

somewhat narrow, the posterior margin ob-

scurely serrate and usually somewhat con-

cave about the middle, the lower angle

produced downwards into an obtuse lobe

reaching considerably beyond the end of the

ischium, the margins of this lobe being obscurely serrate like the posterior margin

;

merus with the distal end deeply hollowed, the anterior angle produced into a long
sharp tooth curved inwards, posterior angle broader and less produced; carpus
about as long as the propod but considerably broader ; a few short setae present
on the merus, carpus, and propod.

Female.—First gnathopod similar to that of 0. serrulata, but with the propod
slightly enlarged at its distal end; the fifth peraeopod not showing the special

characters described in the male to the same degree.

Length of largest specimens, about 28 mm.
Hab.—Bounty Islands, under guano (Dr. L. Cockayne, July, 1903) ; Snares

(Chilton, 11th November, 1907) ; Ewing Island (J. B. Mayne, November, 1907).
Type in the Canterbury Museum, New Zealand.
It is only with great hesitation that I propose this new species ; but the speci-

mens from Bounty Island are specially large and well marked, and, as they are the
first Orchestia gathered from that island, it may cause less confusion to give them a

Fig. 6.

—

Orchestia bollonsi, sp. nov.

6a. First gnathopod of male.

66. Second gnathopod of male.
6c. Fifth peraeopod of male.
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new name provisionally rather than to endeavour to identify them with any of the

species already described. The fully developed males are easily recognised, but more
immature males have the second gnathopoda smaller and with the palm nearly

straight, and are then difficult to distinguish from the forms I have referred to 0.

aucklandiae, Bate. As stated below, I have specimens from the Snares and from
Ewing Island that are evidently very close to the Bounty Island specimens ; they

differ, however, in being of smaller size and in having a more distinct enlargement on
the middle of the inner margin of the finger—in the Bounty Island specimens there

is only a faint indication of such an enlargement. I have similar specimens gathered

in Preservation Inlet and other places in south-west Otago. Some of these seem
to me to approach 0. chiliensis, M. -Edwards.

From the Snares and Ewing Island I have a considerable number of specimens,

gathered at the roots of tussocks near the shore. In most respects these agree with

the characters of Orchestia bollonsi as described above. None of them are of large

size, the largest being about 16 mm. in length, yet most of them show the charac-

teristic shape of the basos of the fifth peraeopod. They differ from the Bounty Island

specimens referred to this species in the following points : The second gnathopod
in the male has the palm rather more oblique ; the rounded projection on the

palm near the base of the finger is smaller and is followed by a rather deep but
somewhat narrow depression ; the palm thence proceeds almost straight to the

acutely pointed defining-tooth. The finger is considerably curved, and bears on
its inner margin an enlargement which nearly corresponds in position to the depres-

sion in the centre of the palm.

The females have the propod of the first gnathopod only very slightly expanded
at the extremity, in this respect closely resembling the specimens of 0. serrulata as

described by Stebbing. None of the specimens show any sign of ridges on the seg-

ments of the body.

This species is named after Captain Bollons, to whom I am indebted for many
species from the islands.

Genus Parorchestia, Stebbing, 1899.

Distribution.—A genus of terrestrial Amphipoda of wide distribution.

Mr. Stebbing describes this genus as " like Orchestia, but maxillipeds with fourth

joint of palp distinct though very small, conical, and having a spine on the truncate

apex."

In Orchestia, however, the maxillipedes may, as Stebbing himself states, have an
obscure rudiment of the fourth joint of the palp, and the presence or absence of this

joint is therefore hardly sufficient to distinguish the two genera. At the same time,

it is perhaps convenient to group the truly terrestrial species under a separate genus,

and the species that I am acquainted with can, as a rule, be distinguished from
species of Orchestia living on the sea-shore by the greater abundance of long slender

spinelike setae on the antennae and the peraeopods, and by the more reduced con-

dition of the pleopoda, especially of the third pair. Terrestrial amphipoda living

far away from the sea are already known to be very widely distributed, being found
in New Zealand and the adjacent islands, Australia, America, the Hawaiian Islands,

and other islands in the Pacific ; while others, again, are known from various

islands in the Indian Ocean.
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Some of these species have been referred to Parorchestia, others to Talitrus, and
others again to Orchestia ; and in some cases the same species appears to be very

widely distributed : thus, Orchestia platensis Kroyer has been recorded from Rio

de la Plata, in South America ; the Atlantic coast of North America ; Bermudas

;

the Mediterranean ; the Lake of Tiberias, in Palestine ; from the Hawaiian Islands,

where it is found at a height of 3,000 ft. ; and Mr. Walker has even recorded it from
the Mahlosmadula Atoll, in the Indian Ocean, at a depth of 20 fathoms in the sea.*

Some of these identifications, however, appear to have been founded only on female

specimens, and, as is well known, it is in many cases almost impossible to distinguish

species of this group by the females alone.

In this paper I describe four new species of Parorchestia, three of which are

distinguished by the characters of the adult male ; with two of these it is practically

impossible to distinguish the females from one another or from those of P. sylvicola,

the species so abundant on the main islands of New Zealand. It may be, of course,

that in this instance we are dealing with one widely spread species with polymorphic

males ; but, as the forms so far as is at present known are confined to separate

islands, I prefer to look upon them in the meantime as distinct species.

f

The fourth species, P. improvisa, of which only the female is known, is remark-

able for having the propod of the first gnathopod enlarged and completely subchelate

and similar to that of the second gnathopod of the males in other species, though

developed to a less degree.

Parochestia maynei, sp. nov.

Male.—Body moderately compressed, side plates not very deep, fifth as deep

as the fourth, pleon segments with the lower margins somewhat rounded, posterior

angle of the third quadrate. Eyes round, as far apart as their width. First antenna

reaching to the end of the fourth joint of peduncle of the second, its third joint much
longer than the first or second, which are subequal ; flagellum six-jointed, as long

as the third joint of peduncle. The second antenna slender, more than half as long

as the body ; fifth joint of peduncle one and a half times the length of the fourth,

bearing a few fine setae ; flagellum rather longer than peduncle, about thirty -jointed,

joints rather longer than broad, slightly expanded distally, each with four stiff setae

longer than the joint is wide. First gnathopod (fig. 7c) with basos slender; merus
with a slight pellucid enlargement at the distal end ; carpus considerably longer

than the propod, its posterior margin produced into a rounded pellucid lobe, the

* " The Fauna and Geography of the Maldive and Laccadive Archipelago," vol. ii, Supplement 1,

Amphipoda, pp. 923, 924.

f I have spoken of these forms in the usual way as if they are simply males and females distinguished

by constant differences. It is quite possible, however, that their relation is more complex, and that,

e.g., the distinctive characters of the males are attained only during the breeding season, and that at

other times the secondary sexual characters are poorly developed. In this case we would have some-

thing approximating to the " high and low dimorphism " so common in the Lamellicorn beetles and
to the case described by Geoffrey Smith in the crab Inachus mauritanicus ; he considers the condition

of the " middle-sized males " in this species as one of partial hermaphroditism, and draws attention

to the partial hermaphroditism described by C. L. Boulenger in Orchestia. In these, however, the small

ova appear to be developed only in young males in which the secondary sexual characters are not well

developed, the gnathopods being scarcely differentiated. (See Geoffrey Smith, " Cambridge Natural

History," Crustacea, pp. 102-4, and C. L. Boulenger, P.Z.S., 1908, pp. 42-47.)
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junction of which with the propod is marked by an imperfect row of setae
;
propod

also enlarged on the posterior margin ; finger not reaching to the end of the rounded
lobe. Second gnathopod (fig. Id) very large and strong, basos not widened ; basos

and ischium both slightly hollowed anteriorly to receive the propod when reflexed
;

carpus very small, almost covered by propod, propod with greatest width nearly

equal to the length, anterior margin very convex, posterior also convex and dis-

tinctly marked off from the palm (though without defining spine), which forms a

right angle with it
;
palm slightly oblique, produced near base of finger into a strong

prominent subacute tooth which overlaps the finger on its outer side, portion between
the tooth and end of palm deeply conca-ve ; this portion of palm is broad, the propod
being here produced on the inner side into a prominent ledge ; finger strongly curved,

its inner margin bearing towards the base a small subacute projection which impinges

Fig. 7.

—

Parorchestia maynei, sp. nov.

la. First gnathopod of female. If. Third uropod of male.

76. Second gnathopod of female. Ig. Telson of male.

7c. First gnathopod of male. 7e. Fifth peraeopod of male.

Id. Second gnathopod of male.

against the tooth of the palm ; the inner margin of the finger and the margin of the

palm bearing a few short setae. Third peraeopod shorter than the fourth, both

with the basos rather narrow ; fifth (fig. 7e) a little longer than the fourth, its basos

well expanded, posterior margin slightly convex and minutely serrulate, propod

longer than either the merus or carpus, which are subequal, all the joints supplied with

long setae, none of the j oints specially expanded, finger long and slender. Uropods
1 and 2 with spines on peduncle and at the end of branches and on upper margin

of inner branch, third uropod (fig. 7/) very small, not reaching beyond the telson,

two strong setae on upper margin of peduncle, the branch half as long as peduncle,

and bearing three setae at its extremity ; telson (fig. Ig) with upper surface slightly

concave, about two-thirds as broad as long, apex slightly emarginate, with three

spines on each lobe, and two large spines near the middle of each lateral margin of

telson.
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Female.—Differing from the male in the gnathopoda ; the first gnathopod

(fig. la) similar to that of the male, but with no dilatation on the merus, a small

one only on the carpus, and slight indication of one on the propod ; second gnathopod

(fig. 76) with basos not broadened, the merus having the posterior margin widely

dilated and the carpus dilated in the same way, the whole of the propod expanded,

the expansion being marked off from the rest of the limb by a row of small setae,

the palm directed slightly outwards and the short finger not reaching the rounded

end of the propod.

Hab.—Several specimens, both male and female, from Norman Inlet, Auckland

Island (J. B. Mayne), and one male and two females from Disappointment Island

(Professor W. B. Benham). To this species I refer also some female specimens

collected on Adams Island at a height of 2,000 ft. by Mr. R. Speight, and also others

collected by myself on Auckland Island.

Type in the Canterbury Museum, New Zealand.

The female of this species is practically indistinguishable from that of P. sylvicola,

so common on the main islands of New Zealand ; but the male is easily recognised

by the characteristic shape of the second gnathopod, though this is not easy to

describe nor to represent clearly in a figure.

I have named the species after Mr. J. B. Mayne, who gathered many Crustacea

for me during the expedition.

Parorchestia insularis, sp. nov.

Male.—Similar to P. maynei in most points ; the pleon segments, however,

appear to have the lower margins rather more rounded, and the posterior angle of

the third segment is a little rounded and produced. The second gnathopod

(figs. 86 and 8c) large, with the anterior

surface of the basos slightly concave

and grooved, that of the ischium deeply

concave, each of its two margins being

produced into a rounded lobe and fitting

up against the propod when this is bent

back upon these joints ; the propod large,

slightly dilated distally, its greatest width

about four-fifths of its length, the palm
slightly transverse, well defined but with-

out defining-spine, with a broad but
prominent tooth about one-third of the

length of the palm from the base of the

finger overlapping the finger on its outer

side, remainder of the palm from the

tooth to the defining-angle concave, palm
narrow and not produced inwards as in

P. maynei ; finger moderately curved,

without projection on its inner margin, its tip fitting into a slight recess between
the defining-corner of the palm and a slight prominence on the inner side of this.

Length, 13 mm.
Female.—Practically indistinguishable from that of P. maynei.

Fig. 8.

—

Parorchestia insularis, sp. nov.

8a. First gnathopod of male.
86. Second gnathopod of male (outer side).

8c. Second gnathopod of male (inner side).
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Hab.—Campbell Island (Mr. G. R. Marriner and Messrs. Des Barres and Chambers).

Type in the Canterbury Museum, New Zealand.

Specimens of a terrestrial hopper (belonging doubtless to this species) were

reported by various members of the expedition to be extremely abundant on Camp-
bell Island right up to the top of the highest hills ; owing, however, to its very

active habits, and to unfavourable opportunities for collecting, only a compara-

tively small number of specimens were actually secured.

This species evidently closely resembles P. maynei, but the second gnathopod
of the male (though of the same type) differs, particularly in not having the palm
broad and widely produced on the innner side of the propod.

nov.Parorchestia parva, sp.

Male.—Body small and compact, side plates not deep, pleon segments with

lower margins rounded, posterior angle of third slightly rounded and produced.

Fig. 9.

—

Parorchestia parva, sp. nov.

9a. Antennae of male.

96. First gnathopod of male.

9c. Second gnathopod of male.

9d. Fifth peraeopod of male.

Firsx antenna reaching about half-way along the last joint of peduncle of lower
antenna, third joint of its peduncle longer than the second, nagellum of four joints,

slightly longer than last joint of peduncle. Second antenna short, only one-third

the length of the body, last joint of peduncle not much longer than the preceding

one, nagellum longer than peduncle and containing about fifteen joints. First

gnathopod of usual shape, second gnathopod with basos somewhat broadened,
ischium and merus short and subequal

;
propod large, broadly oval, widest about the

middle, where it is almost as wide as long
;
palm transverse or slightly oblique,

badly defined, curving gradually into the posterior margin of the propod ; margin
of palm straight or slightly convex, and fringed with small setae ; finger moderately
curved, its tip fitting into a little recess on the inner side of the end of the palm,
inner margin of finger without enlargement. Third peraeopod considerably shorter

than the fourth, fifth somewhat longer than fourth, its basos only moderately dilated,

the posterior margin being slightly convex and obscurely serrate, lower angle rounded
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and only slightly produced ; merus broad, especially towards distal end, so that the

whole joint is triangular ; carpus wide and irregularly dilated, greatest width about

two-thirds its length ; propod slightly longer than carpus, not dilated ; all the joints

supplied with rather long setae, except on the posterior margin of the merus, which

has only two at the distal end. In other respects closely resembling P. maynei.

Female.—Resembling that of the two preceding species, except that the second

antennae are shorter, being, as in the male, only about one-third the length of the

body.

Hob.—Several specimens from Norman's Inlet taken in company with P. maynei
(J. B. Mayne) ; others under logs on Auckland Island (Professor W. B. Benham).

Type in the Canterbury Museum, New Zealand.

This species is readily recognised by the 'short antennae, the large rounded
propod of the second gnathopod with its simple palm, and by the dilatation of the

merus and the carpus of the fifth peraeopod ; -the peraeopods, too, are not so elon-

gated as in the preceding species.

Parorchestia improvisa, sp. nov.

Male.—Unknown.
Female.—In general shape resembling P. sylvicola. Body not much compressed

;

first three segments of pleon with lower margin slightly convex, posterior angle of

third segment right-angled, with

corner a little rounded. Eyes
rather large, as far apart as their

width. First antenna reaching

middle of fifth joint of peduncle

of second antenna, third joint of

peduncle longer than second,

nagellum about seven- jointed.

Second antenna long, slender,

about three-fourths the length of

the body, fifth joint of peduncle

nearly twice as long as the fourth,

nagellum longer than peduncle,

about 35-jointed. First gnatho-

pod (figs. 10a, 106) with the pro-

pod moderately large, widened,

width about half the length, with

the palm oblique, occupying nearly

one-half the length of the whole
posterior margin, the palm being

defined by one or two stout setae

situated on a little projection which is separated from the rest of the palm by
a depression, another stout seta arising on the inner surface near the middle of

this depression, the rest of the palm nearly straight or only slightly convex and
bordered with a row of short setae, three other longer ones being situated on the

surfacejjnear the palm and an oblique/ow of about six or^seven further^back^on the

outer surface of the propod ; the posterior margin of the propod also bears an irregular

42—S.

Fig. 10.

—

Parorchestia improvisa, sp. nov.

10a. First gnathopod of female.

106. Palm of same, more highly magnified.

10c. Second gnathopod of female.
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row of about six setae and is very slightly produced, forming a narrow pellucid area
;

the carpus is triangular, of the usual shape, and is produced posteriorly into a some-

what irregular pellucid lobe, on the inner side of which arise three long setae ; there

is also a very slight indication of a pellucid lobe on the posterior margin of the merus.

Second gnathopod (fig. 10c) of usual shape, the finger very short, the lobe of the

propod being produced far beyond its extremity. The third peraeopod is shorter

than the fourth, and in each the basos is rather narrow oval. The fifth peraeopod
is slightly longer than the fourth, and both are considerably elongated, in large

specimens being about three-fourths the length of the body. The uropoda and telson

of the usual form.

Length, 16 mm.
Hab.—Snares, five female specimens (G-. R. Marriner). Also found in Stewart

Island.

Type in the Canterbury Museum, New Zealand.

This species seems very peculiar in possessing a fairly large and well-developed

subchelate first gnathopod in the female very different from the usual form of

this appendage, and more nearly resembling what is generally found in the second

gnathopod of the male. I have only about five or six specimens, but from these it

appears that this form of gnathopod is only well developed when the female is mature,

as the smaller specimens have the propod of the first gnathopod much more slender

and more of the usual type, and in the smallest specimens the propod is of ap-

proximately the same width throughout, not being dilated at all, and the palm is

transverse or only very slightly oblique.

I have long had from the north of Auckland a single imperfect female specimen of

a Parorchestia which resembles the species now described in having the propod of the

first gnathopod dilated and distinctly subchelate ; it differs, however, in having the

propod suboblong, with a transverse palm. I had hitherto looked upon it as an
abnormal specimen of P. sylvicola, but the existence of a somewhat similar form

on the Snares shows that it may perhaps belong to a distinct species.

Since the above description was drawn up Mr. G. M. Thomson has handed over

to me all the notes and drawings of Amphipoda that he has accumulated during many
years past, and among them I find drawings made years ago of the gnathopoda
of an undetermined species of land-hopper from Port Pegasus, Stewart Island, which
correspond closely with a somewhat immature female of Parorchestia improvisa, and
evidently belong to that species, so that this species occurs on the mainland of

New Zealand as well as at the Snares.

Parorchestia tenuis (Dana).

Orchestia tenuis, Dana, P. Amer. Ac, ii, p. 202, 1852, and U.S. Expl. Exped.,

xiii, ii, p. 872, pi. lix, fig. 1, 1853 and 1855. Parorchestia tenuis,

Stebbing, " Das Tierreich Amphipoda," p. 557, 1906 ; Chilton, Trans.

N.Z. Inst., xli, p. 58, 1909.

I have a few small specimens, obtained on the sea-shore of Perseverance Har-
bour, Campbell Island, at the mouth of a small fresh-water stream, that I think

belong to this species, as defined by Stebbing ; they are the same as specimens from
brackish and fresh-water streams in various parts of New Zealand. Although this

species agrees with Stebbing's description of the genus Parorchestia in having a small
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fourth joint on the palp of the maxillipedes, it does not appear to me to harmonize
in all respects with the terrestrial species of Parorchestia known to me. The setae on
the antennae and peraeopods are shorter and less prominent, the peraeopods them-
selves are stouter and less elongated, and the finger is shorter and thicker and the

pleopoda longer than in the truly terrestrial species.

Genus Hyale, H. Eathke, 1837.

Distribution.—On all shores.

Hyale hirtipalma, Dana.

Allorchestes hirtipalma, Dana, P. Amer. Ac, ii, p. 205, 1852, and U.S. Expl.

Exp., xiii, ii, p. 888, pi. lx, fig. 4, 1853 and 1855. Nicea flmbriata,

Thomson, Trans. N.Z. Inst., xi, p. 236, pi. x6, fig. 2, 1879. Hyale
-flmbriata, Thomson, Trans. N.Z. Inst., xxvii, p. 211, 1895. H. hirti-

palma, Stebbing, " Das Tierreich Amphipoda," p. 564, 1906. H.
trigonochir, Walker, Ann. & Mag. Nat. Hist., ser. 8, ii, p. 37, 1908.

H. villosa, Smith, Bull. U.S. Nat. Mus., No. 3, p. 58, 1876 ; Stebbing,
" Das Tierreich Amphipoda," p. 574, 1906. Allorchestes georgianus,

Pfeffer, Jahrb. Hamburg, Anst., v, p. 77, pi. i, fig. 1 a-n, 1888. Hyale
georgiana, Stebbing, " Das Tierreich Amphipoda," p. 572, 1906.

I have specimens of this species from Enderby Island, and others from Persever-

ance Harbour, Campbell Island, and also from the Antipodes Islands (collected by
Dr. L. Cockayne in 1903), and from Macquarie Island (A. Hamilton).

The specimens from Enderby Island agree precisely with Mr. Walker's Hyale
trigonochir, but this species is, I think, undoubtedly the same as H. hirtipalma (Dana).

Mr. Walker says that the form of gnathopod 1 in the male is the most salient cha-

racter of his species. In large full-grown males the propod of this gnathopod is

certainly more triangular than in the female or in immature males. I find, however,

on comparison of different specimens that there is very considerable variation in the

shape of this joint : for example, some males from the Antipodes Islands show the

propod quite triangular, as in Mr. Walker's figure, while in others it is more oblong,

though these already possess the tufts of fine hairs characteristic of the male, and
apparently only attained to the full extent in mature males.

The species is found throughout New Zealand and the adjacent islands, in South
America (Valparaiso, Island of San Lorenzo, Peru).

I think there can be no doubt that Hyale villosa, S. I. Smith, from Keguelen,

and Allorchestes georgianus, Pfeffer, from South Georgia, also belong to the species,

and that it is therefore widely distributed in subantarctic seas.

Hyale novae-zealandiae (G. M. Thomson).

Nicea novae-zealandiae, G. M. Thomson, Trans. N.Z. Inst., xi, p. 235, pi. x b,

figs. 1 a-f, 1878. Hyale novae-zealandiae, G. M. Thomson, I.e., xxvii,

p. 211, 1895; Stebbing, "Das Tierreich Amphipoda," p. 567, 1906.

Specimens obtained from Macquarie Island by Mr. A. Hamilton are referred

by Mr. Thomson to this New Zealand species. I have several specimens from the

Snares that appear also to belong to this species, which, according to Stebbing, is

very near to H. grandicornis, Kroyer, from South America (Valparaiso).
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Hyale campbellica (Filhol).

Allorchestes campbellica, Filhol, " Mission de l'lle Campbell," p. 466, 1885.

Hyale campbellica, Stebbing, " Das Tierreich Amphipoda," p. 562, 1906.

Described by Filhol from specimens collected on the shores of Perseverance

Harbour, but his description is insufficient for identification.

Genus Chiltonia, Stebbing, 1899.

Distribution.—New Zealand and adjacent islands, Australia, and Tasmania.
Hyalella, a closely allied genus, is common in South America.

Chiltonia mihiwaka (Chilton).

Hyalella mihiwaka, Chilton, Ann. & Mag. Nat. Hist., ser. 7, i, p. 423, pi. xviii,

s*| 1898. Chiltonia mihiwaka, Stebbing, " Das Tierreich Amphipoda,"
p. 555, 1906 ; Chilton, Trans. N.Z. Inst., xli, p. 57, 1909.

A few specimens of this species, both male and female, were collected by Pro-

fessor Benham in a fresh-water pool not far from the sea on Enderby Island, and

Fig. 11.

—

Chiltonia mihiwaka (Chilton

11a. First gnathopod of male of Auckland Island specimen.

116. Second gnathopod of male of Auckland Island specimen.

others were taken at the exit of a fresh-water pool on Auckland Island ; two small

female specimens were found by Mr. Laing in a fresh-water stream on Campbell
Island.

These specimens all evidently belong to the one species, and are almost identical

with specimens from the South Island of New Zealand, differing only in having the

palm of both gnathopods (figs. 11a, 116) slightly more oblique than in the New Zea-

land specimens.

Two species of Chiltonia have been described from fresh-water streams in

Victoria by Mr. 0. A. Sayce ; one of these, C. subtenuis, is apparently closely re-

lated to C. mihiwaka, but differs in having shorter antennae and a more slender body.

More recently Mr. Geoffrey Smith has found species of Chiltonia abundant in

the fresh-water streams and lakes of Tasmania.*

* " Naturalist in Tasmania," Oxford, 1909, p. 136 ; and Proc, Koy. Soc. (B), lxxx, p. 472, 1908,



Crustacea.] SUBANTARCTIC ISLANDS OF NEW ZEALAND. 645

Genus Allorchestes, Dana, 1849.

Distribution.—Widely distributed.

Allorchestes novae-zealandiae, Dana.

Allorchestes novi-zealandiae ( 2 ), A. intrepida ( s ), Dana, P. Amer. Ac,
ii, p. 207, 1852, and U.S. Expl. Exped., xiii, ii, p. 894, pi. lxi, figs, a-v,

1853 and 1855 ; Thomson, Trans. N.Z. Inst., xxi, p. 260, pi. xiii, fig. 3,

1889 ; Stebbing, " Das Tierreich Amphipoda," p. 581, 1906 ; Walker,

Ann. & Mag. Nat. Hist., ser. 8, ii, p. 39, 1908.

Of this species I have several specimens, both male and female, from Ewing
Island, collected by Dr. L. Cockayne in July, 1903. It was also taken at Enderby
Island by Mr. Hodgson during the voyage of the " Discovery." The specimens

agree well with the description as given by Stebbing in " Das Tierreich Amphipoda."
The species is widely distributed about the coast of New Zealand, and probably

extends also to South America.

Fam. AOEIDAE.

Genus Aora, Kroyer, 1845.

Distribution.— Contains only the following species, which is widely distributed

in the Atlantic, Pacific, and Southern Oceans.

Aora typica, Kroyer.

Aora typica, Kroyer, Naturh. Tidsskr., ser. 2, i, p.
;

328, pi. iii^figsi3 a-l,

1845; Chilton, Ann. & Mag. Nat. Hist., ser. "5, xvi, p. 370,
' 1885

;

Stebbing, " Das Tierreich Amphipoda," p. 587, 1906.

Further synonymy will be found under the reference last quoted.

A single male specimen from Musgrave Harbour,*:Auckland Island, taken in

seine net (E. R. Waite) ; also a female specimen collected by Professor Benham.
The male specimen belongs to the form which I have described under the name
" Aora typica $ , form 1 " (I.e., p. 370).

Under the name Aora typica Mr. Stebbing has united various forms previously

known by distinct names, so that the species as now understood by him has a wide

range, being known from the North Atlantic with adjoining seas (Europe), Pacific

(South America, Australia, New Zealand), Southern Indian Ocean (Kerguelen

Island). It includes at least three different forms of the male, differing in the

character of the first gnathopod. Of this, Mr. Stebbing says, "The second joint in

adult male (typica) is said to have a triangular process on the front margin," a state-

ment somewhat unduly cautious, seeing that the triangular process in question

was described and figured by Nicolet, mentioned by Spence Bate and by G. M.
Thomson, and that as far back as 1885 I described and figured it, and also suggested

a possible function for it.

This particular form of the male is known from the coasts of Chili as well as

from New Zealand, but I do not know of any record of its being found elsewhere.

In New Zealand it is associated with a second male form, which appears to be the

same as the form described as A. gracilis by Bate from British seas ; while in Australia

there is a third form, differing in several small details. For these several male forms
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only one form of the female is known, and it is, I presume, mainly for this reason

Mr. Stebbing has united them all into one species. In this I am inclined to agree

with him ; but, if we are to be logical, the same method will have to be adopted in

several other cases among the Amphipoda.

Genus Lembos, Bate, 1856.

Distribution.—In all seas.

Lembos kergueleni (Stebbing).

Antonoe kergueleni, Stebbing, Rep. " Challenger," xxix, p. 1087, pi. cxi,

1888; G. M. Thomson, Ann. & Mag. Nat. Hist., ser. 7, x, p. 464,

1902. Lembos kergueleni, Stebbing, " Das Tierreich Amphipoda,"
p. 598, 1906 ; Walker, Trans. Linn. Soc, xii, p. 337, pi. xliii, fig. 6,

1909.

A specimen that appears undoubtedly to belong to this species was taken at the

Snares. Owing to an accident in mounting it, the specimen is in poor condition, but

the shape of the first gnathopod of the male so closely resembles the figure and
description given by Stebbing that I think there can be little doubt that it belongs

here. The rest of the animal, so far as can be made out, is also in general agreement

with his description, but the basos of the second gnathopod does not seem to be
specially dilated.

The species was first taken at Kerguelen Island, and has since been recorded

by Mr. G. M. Thomson from the Bay of Islands, New Zealand. Quite recently

Mr. Walker has recorded it from two localities

in the Indian Ocean.

I have also another specimen, dredged in

about 8 fathoms in Perseverance Harbour,

Campbell Island, that evidently belongs to this

genus, and is, I think, only a more fully de-

veloped male of this species, though the shape

of the first gnathopod (fig. 12a) is considerably

different. The carpus is much shortened and
the propod very large, longer than the rest of

the limb, and much swollen, forming a broad

oval, with the palm oblique ; the palm is defined

by a stout tooth, and from the centre of the

palm there arises a much longer tooth with

broadened base, the finger fitting into a groove

or depression on the inner side of these two
teeth ; a few long setae are found scattered on

the palm, and a tuft at the end of the anterior

margin near the base of the finger and three 12a First gnathopod of Mly deVeioped male.

smaller setae are situated on the inner margin 126. Second gnathopod of fully developed male,

of the finger, but the rest of the gnathopod is

almost completely free of setae. The second gnathopod (fig. 126) also presents

certain differences; the basos is slightly curved, broadly oblong, and has the

Fig. 12.

—

Lembos kergueleni (Stebbing)
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distal angle of the anterior margin subacutely produced ; the carpus is nearly

as long as the propod and about the same width, and bears on its posterior margin
four transverse rows of setae ; the propod is suboblong, the width about three-

fourths the length, the palm slightly oblique, defined by a prominent tooth, near the

base of which is a slight rounded prominence on the palm, the finger fitting into

the depression between the two, while the rest of the palm is slightly concave
;

numerous transverse rows of setae are found along both margins and also on the

side of the propod.

The differences in appearance of the gnathopods in this specimen from Stebbing's

figure are so great that one would hardly think of suggesting that it belongs to

the same species but for a knowledge of the great changes that may take place in

appendages like this, which are specially modified in males ; and I think it is

very probable that Mr. Stebbing's description was taken from an immature male,

while the specimen described above represents a more mature male of the same
species.

Since this was written I have received Mr. Walker's paper quoted above, in

which he also points out that the " Challenger " specimen was probably immature,
and that an adult male from Kerguelen might appear very different from the specimens

examined by him. The additional description that he gives agrees, on the whole,

with my Snares specimen, and also with the Campbell Island specimen, except as

regards the gnathopoda, and thus tends to confirm my opinion that the latter is an
adult male of Lembos kergueleni, Stebbing. This opinion has since been fully con-

firmed by an examination of the New Zealand specimens which Mr. Thomson has

kindly placed at my disposal, for among them I find forms quite intermediate between
that described by Mr. Stebbing and the form with very large propod and oblique

palm in the second gnathopod described above.

After this was in type I found another specimen of this species in Mr. G. M.
Thomson's collection, in a tube containing specimens of Hyale novae-zealandiae from
Macquarie Island (collected by Mr. A. Hamilton), thus still further extending its

range in antarctic seas.

Fam. Jassidae.

Genus Jassa, Leach, 1813-14.

Distribution.—In all seas.

Jassa pulchella, Leach.

Jassa pulchella, Leach, Edinb. Enc, vii, p. 433, 1813-14 ; Stebbing, " Das
Tierreich Amphipoda," pp. 654, 739, 1906. Bruzeliella falcata, Norman,
Ann. & Mag. Nat. Hist., ser. 7, xvi, pp. 83, 92, 1905 ; t Walker, Trans.

Linn. Soc, Zool., xii, p. 343, 1909.

Full synonymy will be found in Stebbing's " Das Tierreich Amphipoda."
A specimen of this cosmopolitan species was taken on the carapace of Halicar-

cinus planatus, at Auckland Island. Mr. Thomson and I have frequently taken
this species adhering to the body of Jasus edwardsii, and its wide distribution is

probably to be partly accounted for by its habit of attaching itself temporarily to

this and others of the larger Crustacea.
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Distribution.

Suborder CAPRBLLIDEA.

Fam. Caprellidae.

Genus Caprellinopsis, Stebbing, 1888.

New Zealand and South America (Chili).

Caprellinopsis longicollis (Nicolet).

Caprella longicollis, Nicolet, Gay's Historia di Chile, Crustacea, p. 251,

pi. iv, fig. 5, 1849. Caprellina novae-zealandiae, Thomson, Trans. N.Z.

Inst., xi, p. 247, pi. x d, fig. 6, 1879. Caprellina longicollis, Mayer,
" Caprelliden des Golfes von Neapel," p. 27, 1882 ; Caprellidae Siboga

Expedition, p. 30, 1903. Caprellinopsis longicollis, Stebbing, Rep.

"Challenger," xxix, p. 233, 1888.

Two female specimens from the Snares. This species is known also from all the

coasts of New Zealand, from South America (Chili), and from South Africa.

Order ISOPODA.

Suborder ASBLLOTA.

Fam. Parasellidae.

Genus Janira, Leach, 1814.

Distribution.—Widely distributed in northern seas ; known, as yet, only from

New Zealand and Auckland Islands in the south.

Janira neglecta, sp. nov.

Specific Diagnosis. — Body oblong-oval, somewhat narrow, rather less than
three times as long as broad ; cephalon with sides nearly straight, posterior angles

rounded, front very slightly convex between the bases of the antennules. Lateral

margins of all the segments of the peraeon straight or slightly convex, entire, quite

covering the coxal plates. Pleon oval, narrowing posteriorly, about as wide an-

teriorly as it is long ; margins smooth, entire, posterior margin very slightly

produced between the bases of

the uropoda. Eyes large, of

numerous ocelli. Antennules
reaching to the end of the pen-

ultimate joint of peduncle of

the antennae ; first peduncular
joint broad, nearly circular;

second nearly as long, but much
narrower ; third shorter, hardly

distinguishable from the flagel-

lum, which contains about ten

joints.

Antennae about as long as body; last two joints of peduncle subequal, with
smooth margins with a few fine setae ; the scale on the third joint narrow but dis-

tinct ; flagellum much longer than peduncle. First pair of legs (fig. 13a) with the
basos slightly longer than the ischium and as long as the carpus, merus only half as

Fig. 13.

—

Janira neglecta, sp. nov.

13a. Leg of first pair of male.

136. Pleon and uropoda.
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long as the ischium, carpus slightly expanded in its distal half, the inner margin

of this portion bearing about ten setae ; the dactylar claws of all the legs subequal.

Uropoda (fig. 136) equal in length to the pleon ; base slightly expanded distally, as

long as the outer ramus, which is about two-thirds the length of the inner ; both

rami rather slender, and provided with small tufts of long slender setae.

Colour, yellow, dorsal surface densely mottled with dark markings.

Length, 3 mm.
Hob.—Carnley Harbour, Auckland Islands, 2 fathoms (Professor W. B. Benham)

;

also known from Port Chalmers, and from Lyall Bay, Wellington, New Zealand. The
Carnley Harbour specimen is a male, but probably immature ; it has the first pair

of legs less well developed than is shown in fig. 1 3a, which is taken from a Port

Chalmers specimen. I have had specimens of this species from both Port Chalmers

and Lyall Bay for many years, but it has hitherto remained undescribed ; in general

appearance and in the appendages it appears to approach pretty closely to Janira

maculosa, Leach, the species common in the northern seas, but it differs in having

the margins of the peraeon and pleon entire, and apparently the body is somewhat
narrower than in that species.

Genus Iais, Bovallius, 1886.

Distribution.—Subantarctic seas.

Iais pubescens (Dana).

Jaera pubescens, Dana, U.S. Expl. Exped., xiii, p. 744, pi. xlix, fig. 9,

1853 ; S. I. Smith, Bull. U.S. Nat. Mus., No. 3, p. 63, 1876. Iais

pubescens, Stebbing, P.Z.S., 1900, p. 549, 1900 ;
" Spolia Zeylanica,"

ii, pt. v, p. 11, 1904.

Full reference to the literature dealing with this much-described species up to

the year 1900 will be found in Mr. Stebbing's first paper quoted above.

Numerous specimens were taken both at Auckland Islands and at Campbell
Island on Exosphaeroma gigas (Leach), and many were collected at Campbell Island

creeping freely on the under-surface of stones in places where the Exosphaeroma was
abundant. These specimens agree closely with others taken under similar circum-

stances at various parts of New Zealand. I have been able to compare them with
specimens from Falkland Islands, and I find that they agree as closely with these

also, as might naturally have been expected from the description given of these

Falkland Island specimens by Mr. Stebbing.

This little species, like its host, Exosphaeroma gigas, is therefore widely distri-

buted round the globe in subantarctic seas, while Mr. Stebbing also records it from
Lake Negombo, in Ceylon, where it appears to have been associated with Sphae-
roma terebrans (Bate). Its connection with the host has generally been spoken of as

parasitic or semi-parasitic, though it perhaps would be more correctly described by
the word " commensal." Mr. Stebbing says of it, " Apparently the small isopod
makes use of the large one as a kind of floating island, affixing its eggs to it, and in

adult life still clinging on but doing no harm to its animated lodging." * In stating

that the Iais attaches its eggs to the Exosphaeroma, Mr. Stebbing temporarily over-

* P.Z.S., 1900, p. 550.
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looked the fact that, like most other Isopods, Iais hatches out its eggs in an
incubatory pouch under its own body. It is evident that he knew that this was
actually the case in Iais pubescens from his reference to the marsupium upon the

same page. The eggs are few in number (usually not more than five or six) and of

comparatively large size, in both respects, therefore, differing from the conditions of

things usually found in true parasites. The Iais can evidently leave the Exosphaeroma
if it wishes to, as is shown by the fact that I have frequently taken it away from
the Exosphaeroma. It would be interesting to know whether this separation is

merely temporary for the purpose of seeking food, and if the Iais returns to the

Exosphaeroma for shelter when danger threatens.

During a recent visit to the Sounds on the west coast of New Zealand I found
Iais pubescens in great abundance in nearly all of them. I seldom failed to find it at

the head of each Sound, creeping freely on the surface of stones at the mouths of the

fresh-water streams ; at low tide these stones would be washed with fresh water
only, and some were above the reach of ordinary high tides. At high tide the

animals would in most cases be covered with sea-water, but this at the head of the

Sounds is often more or less brackish. In most of these localities I did not see any
Sphaeromid from which the animal could have escaped. The Campbell Island speci-

mens were also mainly collected near the mouth of a small stream, but in a place

that would be completely covered with salt water at high tide.

Mr. Stebbing's Ceylon specimens were obtained from Lake Negombo, which
Dr. Arthur Willey describes as " a salt-water lake having both fluviatile and marine
connections."

It thus appears that Iais pubescens is a species that can live either free or in

association with a Sphaeromid, and either in fresh water or in salt, and to this adapta-

bility to varying conditions it doubtless owes its wide distribution and abundance.

Genus Haliacris, Pfeffer, 1886.

Distribution.—Antarctic and subantarctic seas.

I provisionally adopt this genus for the following species merely to draw attention

to its close relationship to H. antarctica, Pfeffer. The genus has been accepted

by Miss Richardson, and provisionally by Mr. Hodgson, but in his report on the
" Discovery " Isopoda he says, " It is much open to question if it is distinct from

Munna. I think not."* And with this opinion I quite agree.

Haliacris neozelanica (Chilton).

Munna neozelanica, Chilton, Ann. & Mag. Nat. Hist., ser. 6, ix, p. 1, pi. i, ii.

Auckland and Campbell Islands ; also New Zealand.

Several specimens—some males with the first pair of legs fully developed, others

females with eggs in the brood-pouch—were taken by Professor Benham under stones

on Masked Island, in Carnley Harbour, Auckland Islands. He had previously

sent me one male specimen collected at Campbell Island in February, 1907. These

specimens all agree closely with specimens from the type locality, Otago Harbour.

This species is close to Haliacris antarctica, Pfeffer, from South Georgia, with

which H. australis, Hodgson, from Cape Adare, is now united by Hodgson. Judging

* Quoted from a proof of his report, which Mr. Hodgson has kindly sent to me.
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from the figures and descriptions given by these two authors, the females of the

two species are probably almost identical. Miss Harriet Richardson has recorded

H. australis from Booth Wandel Island, and has described the male, which was
previously unknown, as Hodgson's three speci-

mens were all females.

In both species the male differs from the

female in the great size and peculiar form of

the first pair of legs, and from the figure given

by Miss Richardson it is evident that these

appendages in H. neozelanica (fig. 14a) differ

from those of H. antarctica, being, as her

figure (see fig. 146) shows, of distinctly dif- Fig. U.—Haliacris neozelanica.

ferent shape. Pfeffer does, indeed, say that 14a. Haliacris neozelanica (Chilton), first leg of male;

the males and females of his species resemble
ub

- ^gS^SShSdSJ"'^ leg °f "*

each other in the structure of the first pair

of legs ; but, as Miss Richardson says, it is probable that his specimens " vier

qanz schlechte Exemplare " were all females, and that the mature male with the fully

developed first pair of legs was really unknown to him.

Suborder FLABELLIFBRA.

Fam. Cymothoidae.

Genus Cirolana, Leach, 1818.

Distribution.—In all seas.

Cirolana rossii, Miers.

Cirolana rossii, Miers, Ann. & Mag. Nat. Hist., ser. 4, xvii, p. 228, 1876,

and Cat. N.Z. Crust., p. 109, pi. hi, fig. 3, 1876 ; Hutton, Trans. N.Z.

Inst., xi, p. 340, 1879.

A few small specimens were obtained in Perseverance Harbour, Campbell Island,

dredged in 8 fathoms ; others, from Auckland Island, are in Mr. G. M. Thomson's
collection ; and the species has also been recorded from Auckland Islands by
Hutton. It is common on the New Zealand coasts, and is closely allied to, if

not identical with, C. hirtipes M. -Edwards, from the Cape of Good Hope.

Genus Livoneca, Leach, 1818.

Distribution.—In all seas.

Livoneca novae-zealandiae, Miers.

Lironeca novae-zealandiae, Miers, Ann. & Mag. Nat. Hist., ser. 4, xvii, p. 227,

and Cat. N.Z. Crust., p. 106, pi. iii, fig. 2, 1876 ; Filhol, " Mission

de Tile Campbell," p. 450, pi. lv, fig. i, 1885. L. stewarti, Filhol,
" Mission de l'tle Campbell," p. 450, pi. lv, fig. 6, 1885. Livoneca

raynaudii, Whitelegge, ' Thetis " Scientific Results," Australian

Museum Memoir iv, pt. iii, p. 236, 1901.

One specimen, found on Notothenia colbecki, from Antipodes Island (E. R. Waite).

This is a common species on the New Zealand coasts, where it is found parasitic on
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various species of fish. L. stewarti, Filhol, is, I think, hardly sufficiently distinct to

be maintained as a separate species. According to Mr. Whitelegge, L. novae-zealandiae

was taken by the " Thetis " Expedition at several localities off the coast of Australia.

I have also a small specimen from Norfolk Island that does not differ specifically

from the New Zealand species. It has also been recorded by Miers from Portland

Bay, Straits of Magellan.* Whitelegge unites this species with L. raynaudii, Milne-

Edwards, from the Cape of Good Hope ; this may very probably be correct, but
Milne-Edwards's original description is very short, and comparison of actual specimens

is desirable before finally reducing L. novae-zealandiae to the rank of a synonym.

Fam. Serolidae.

Genus Serolis, Leach, 1825.

Distribution.—Widely distributed in subantarctic seas.

Serolis latifrons, Miers.

Serolis latifrons, Miers, Ann. & Mag. Nat. Hist., ser. 4, xvi, p. 74, 1875,

and Cat. N.Z. Crust., p. 117, pi. iii, fig. 7, 1876 ; Rep. " Challenger
"

Isopoda, p. 44, pi. ii, figs. 1-4, 1884 ; S. I. Smith, Bull. U.S. Nat. Mus.,

No. 3, p. 63, 1876.

Recorded from " Rendezvous Cove, Auckland Islands," by E. J. Miers from
specimens in the British Museum.; This species is known also from Kerguelen and
the Crozets.

Fam. Sphaeromidae.

Genus Exosphaeroma, Stebbing, 1900.

Exosphaeroma, Stebbing, P.Z.S., 1900, p. 553.

Distribution.—Widely distributed in southern seas.

Exosphaeroma gigas (Leach).

Sphaeroma gigas, Leach, Diet. Sc. Nat., xii, p. 346, 1818 ; Miers, Cat. N.Z.

Crust., p. 110, 1876 ; Hutton, Trans. N.Z. Inst., xi, p. 340, 1879
;

Haswell, Cat. Aus. Crust., p. 287, 1882 ; G. M. Thomson, Proc. Roy.
Soc. Tasmania, p. 14, 1893; S. I. Smith, Bull. U.S. Nat. Mus.,

No. 3, p. 63, 1876. S. obtusa, Hutton, Trans. N.Z. Inst., xi, p. 341,

1879. Exosphaeroma gigas, Stebbing, P.Z.S., 1900, p. 553, 1900,

and " South African Crustacea," ii, p. 69, 1902 ; Hansen, Quart. Journ.

Micr. Sci., xlix, p. 118, 1905.

The species is widely distributed in subantarctic seas.

Full references to the earlier papers dealing with this species will be found in

the first of Mr. Stebbing's papers quoted above ; in it he considered Sphaeroma
lanceolatum, White, as a synonym of Sphaeroma gigas, Leach, but in the paper on the
" South African Crustacea " he says, " On the whole, it now seems to me that the

two forms ought to be kept specifically separate, and that the names allotted by Leach
and White may conveniently stand, although it may not be absolutely certain which

of the forms Leach had before him."

*P.Z.S.
5 1881, p. 77.
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Of this widely distributed and much -described species I have been able to examine
numerous specimens from the Auckland Islands, Campbell Islands, and from the

Macquaries, and to compare them with specimens from the main islands of New
Zealand and from the Falkland Islands.

My specimens vary very much in size, the largest being as much as 25 mm. in

length ;* most of them are of a slaty colour, but some are of a light brown, with

markings as described by Stebbing for the Falkland Island specimens. I have com-
pared them with Mr. Stebbing' s description, and can find no real point of difference

;

the straight ridge which he describes separating the vertex of the head from the

occiput is well marked in the larger specimens, but indistinct or almost absent in the

smaller ones, the front of the head being in them more produced and the angles of

the first peraeon segment not produced quite so far anteriorly.

There is very considerable variation in the shape of the terminal segment of the

pleon : in some cases it is somewhat narrowly rounded and in others much broader.

I noticed this when collecting specimens from the one locality on the shore of Perse-

verance Harbour, Campbell Island, but I cannot associate the differences with that of

sex. In the same way the amount of in-folding of the lateral margin of the terminal

segment of the pleon on the ventral side also varies considerably.

Captain Hutton identified some specimens collected from Auckland and Camp-
bell Islands with Sphaeroma obtusa, Dana. Through the kindness of Professor

Benham I have been able to examine these specimens, but find they are only

Exosphaeroma gigas in which the terminal segment is somewhat narrow. Similar

specimens labelled " S. obtusa " were also in Mr. Thomson's collection, which has

been placed at my disposal. I have never satisfactorily identified any specimens

with Dana's S. obtusa.

Genus Pseudosphaeroma (novum).

This genus comes under the division Sphaerominae eubranchiatae, Hansen, though
it differs from Hansen's description of that group in the characters of the posterior

end of the pleon, and to some extent also in the pleopoda, and may be defined as

follows :

—

Exopod of third pleopod not articulated. Basal joint of first antennae not

expanded, not much broader than the second. Uropoda with both branches

equally developed in both sexes, and ovoid in shape. The male differing from the

female in having small tubercles on the first portion of the pleon, and two well-

marked tubercles near the anterior margin of the second portion. End of pleon

without emargination, ending in a flat or upturned projection. Female without

tubercles on the pleon and with terminal portion less produced. Mouth parts not
modified in the female. Eggs developed in internal pouches in the general body
cavity.

This genus, though by the character of the pleopods undoubtedly belonging

to the Sphaerominae eubranchiatae, differs from it, and resembles certain species of

Sphaeroma, Exosphaeroma, &c, in having the terminal segment quite without
emargination, and the exopod of the fifth pleopoda mainly opercular and with only a

* Stebbing gives the length of his Falkland Island specimens as " about 18 mm.," while the speci-

mens from Kerguelen examined by S. I. Smith were " of all sizes, from 5 mm. to 29 mm. in length."
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few poorly developed transverse folds on the inner part near the base, so that at

first I thought it was a species of Exosphaeroma, and began to describe it as such.

Except for the sexual differences and the lack of emargination in the terminal seg-

ment, it seems to come pretty close to Dynamenella. Monsieur E. G. Racovitza*

has recently described a genus Ischyromene which seems to be somewhat nearly re-

lated, and also shows sexual differences, but these are of a different character to

those found in the genus now under discussion.

The type species is P. campbellensis, described below.

Pseudosphaeroma campbellensis, sp. nov.

Male.—Body fairly convex, widening a little posteriorly ; head with the front

depressed, vertex bounded in the front by a slight ridge and produced a little between
the bases of the upper antennae, surface of head slightly uneven.

First three segments of peraeon subequal, a little longer than the fourth, which
is longer than any of the following three segments, the surface of all nearly smooth,

but with some slight granulations, specially towards the sides and on the last three

segments.

First portion of the pleon with two sutures at the sides, and bearing near the

centre two small rounded tubercles. The second division of the pleon with two well-

marked tubercles in the centre near the anterior margin, each tubercle being bifid

at its extremity ; the segment is produced posteriorly, with the posterior border

broadly truncate, with rounded angles and hinder portion usually sharply upturned,

but in some cases nearly horizontal ; whole surface of the pleon finely granular.

The eyes rather small, subtriangular, occupying the postero-lateral angles of the

head. First antenna with the first joint large and broad, with indentation on pos-

terior margin, second joint nearly as broad but much shorter, the third much longer

than second but much narrower, flagellum consisting of about eight joints, which bear

only a few setae. Second antenna longer than the first, last two joints of peduncle

subequal and longer than the preceding one, flagellum containing about eleven

joints.

First pair of legs shorter than the succeeding pairs, the carpus being shorter

than the ischium and subtriangluar in outline, a few fine woolly setae on the inner

surface of the merus, and larger setae on the ischium, carpus, and propod ; the suc-

ceeding pairs of legs rather longer, increasing slightly in length posteriorly, with the

carpus nearly as long as the merus, and the inner surface of the merus, carpus, and
propod thickly fringed with short woolly setae ; longer setae on the other joints,

as shown in figure.

The uropods with the inner branch reaching almost or quite to the end of the

terminal segment, outer branch slightly shorter, both oval, with the extremities

rounded.

Female.—With the posterior segment of the pleon less produced and only slightly

upturned, and without the tubercles on the dorsal surface. The immature males

resemble the females in these points, but may have the tubercles on pleon partially

developed.

* " Archives de Zoologie experimentale et generale "
[4], ix, notes et revue No. 3, p. lx, figs. 1 to 3,

1908.
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Colour.—Greenish-brown, with the margins of the segments reddish.

Length of male, 7 mm. ; breadth, 3 mm.
Hab.—Perseverance Harbour, Campbell Island (November, 1907). Numerous

specimens taken on the shore, at the mouth of a small fresh-water stream, in company
with Exosphaeroma gigas ; Auckland Island (Dr. L. Cockayne, 1903).

Type in Canterbury Museum, New Zealand.

The Auckland Island specimens are apparently nearly all immature ; in the

largest male the two tubercles on the terminal portion of the pleon are present, but

are not so well marked, and are not bifid at the extremity, and in all the specimens

the terminal segment is less broadly truncate.

15a.

156.

15c.

Jod

Fig. 15.

—

Pseudosphaeroma campbellensis, sp. nov.

Antennae, with epistome and upper lip. 15d. Pleon and uropoda of male (from above).

First leg of male.

Seventh leg of male.

15e. Pleon and uropoda of male (from below).

The mouth parts are, on the whole, very similar to those of Exosphaeroma gigas.

The epistome widens downwards, and the upper lip has the distal border straight. The
mandible has the incisor process ending in one or two teeth, accessory plate stronger

on the left than on the right mandible and ending in two or three teeth, the molar
process strongly developed ; the palp not reaching beyond the extremity of the incisor

process, its first segment broad, second as long as the first but narrower, with a row
of pectinate spines, third rather strongly curved, the concave border with a row of

short spines, those towards the end being longer and pectinate. First maxilla with

the inner plate narrowing towards the end, which bears four plumose setae ; outer

plate with about nine teeth at the extremity, the inner ones being smaller
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and pectinate or dentate, the outer ones broad and smooth and brown in colour.

Second maxilla with the two outer lobes subequal, each bearing at the end four

strong pectinate setae ; inner lobe as long as the two outer, its extremity oblique

and fringed with numerous short plumose setae ; a few short setae also on its inner

margin. The maxillipedes with the basos a little widened at the base and with its

outer margin fringed with fine setae, the end of its lobe bearing six or seven stout

short setae and numerous fine hairs ; third joint short ; fourth, fifth, and sixth

produced on the inner side into a rounded lobe fringed with setae ; the seventh

bearing on its apex five long plumose setae and some shorter ones.

Fig. 16.

—

Pseudosphaeroma campbellensis, sp. nov.

16a. First pleopod of male.
166. Second pleopod of male. (Plumes on setae omitted.)
16c. Third j>leopod of male. (Plumes on setae omitted.)

16d. Fourth pleopod of male.

16e. Fifth pleopod cf male.

In a female in which the interior of the body was completely filled with eleven

young the mouth parts were a little feebler than in the male, but were not specially

modified.

In the male the first pleopod has three coupling setae on the inner margin of the

basal portion, the outer margin being fringed with fine setae ; the exopod is long,

oval, and is slightly longer than the triangular endopod ; both have the extremities

and outer margins fringed with the usual long plumose setae. The second pleopod
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is similar to the first, except as regards the endopod, which bears the male appendages

;

these appendages are narrow, longer than the endopod, and widen slightly beyond its

extremity, and then narrow again to the narrowly rounded apex. The third pleopod

has the exopod oval, as in the preceding pleopods, but slightly shorter than the

broadly triangular endopod, both consisting of one joint only. The fourth pleopod

has the endopod provided with transverse folds, the exopod with outer margin fringed

with numerous short setae and the transverse folds rather poorly developed on the

inner half only. The fifth pleopod is similar in general shape to the fourth, but has the

exopod 2-jointed and bearing the squamous protuberances as usual. The exopod

is mainly opercular, and bears only a few poorly developed transverse folds on a

rounded lobe of the inner margin near the base.

Genus Cymodocella, Pfeffer, 1888.

Distribution.—Subantarctic seas.

Cymodocella tubicauda, Pfeffer.

Cymodocella tubicauda, Pfeffer, Jahrbuch d. wissensch. Anstalten zu
Hamburg, iv, p. 110, pi. ii, fig. 8, pi. vi, figs. 11-12, 1887.

Sphaeroma egregia, Chilton, Trans. N.Z. Inst., xxiv, p. 209, 1891.

Cymodocea antarctica, Hodgson, " Southern Cross " Crust., p. 243,

pi. xxxiii, fig. 2, 1902. Cymodocella egregia, Hansen, Quart. Journ.

Micr. Sci., xlix, p. 126, 1905 ; Richardson, Exped. antarct. francaise,

1903-5, lsopodes, p. 7, 1907. C. tubicauda, Richardson, I.e., Iso-

podes (2
e memoire), p. 4, 1907 ; Hodgson, Rep. " Discovery " Iso-

poda, p. 31.

Recorded by Mr. Hodgson from the Auckland Islands from specimens collected

by the " Southern Cross." In his report on the Isopoda collected by the National

Antarctic Expedition Mr. Hodgson records this species from Cape Adare, and gives

a full description of it. It was originally described from specimens from South
Georgia, and the French Antarctic Expedition of 1903-5 took it at Booth Wandel
Island, and at Wincke Island, Flanders Bay. The species has therefore a wide
range in subantarctic seas, and, according to Mr. Stebbing, is probably identical

with Cymodocella (Sphaeroma) algoense, Stebbing, 1875, from Algoa Bay, South
Africa.

Genus Dynamenella, Hansen, 1905.

Dynamenella, Hansen, Quart. Journ. Micr. Sci., xlix, p. 107.

Distribution.—Widely distributed.

Dynamenella huttoni (G. M. Thomson).

Dynamene huttoni, G. M. Thomson, Trans. N.Z. Inst., xi, p. 234, pi. xa,
fig. 6, 1879. Cymodoce huttoni, Chilton, Trans. N.Z. Inst., xxxviii,

p. 272, 1906.

Several specimens from Antipodes Islands, collected by Dr. Cockayne in July,

1903. Very common on the New Zealand coasts,

43— S.
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This species appeared to me to be very closely allied to or identical with Dyna-
mene eatoni, Miers, described from Kerguelen Island, and afterwards recorded by
Dollfus from South America (" Mission du Cap Horn," Crustacea, p. F 66).

Dr. Caiman has, however, kindly compared specimens sent to him with co-types

of D. eatoni, and finds that, although very closely allied, D. huttoni is distinct in

several respects : thus, D. eatoni is much less convex, and has the front margin of

the head produced into a marked ridge hardly visible in D. huttoni ; the first segment
of the peraeon is much broader as compared with the head ; the third segment of the

peduncle of the antennule is longer and more slender, and on the terminal portion of

the pleon the sinuous transverse groove found in D. huttoni in addition to the seg-

mental grooves which run in from the sides is absent.

Suborder VALVIFERA.

Fam. Idoteidae.

Genus Idotea, Fabr., 1798.

Distribution.—In all seas.

Idotea elongata, Miers.

Idotea elongata, Miers, Ann. & Mag. Nat. Hist., ser. 4, xvii, p. 225, 1876
;

Chilton, Trans. N.Z. Inst., xxii, p. 198, 1890.

Two specimens, one male and one female, from Musgrave Harbour, Auckland
Islands (E. E. Waite).

The female has the brood-pouch full of eggs, and the anterior segments of the

trunk expanded, but not to so great a degree as it is sometimes met with. In the

mature female with eggs in the brood-pouch the peraeon is " much dilated in the

middle, the second, third, and fourth segments being progressively broader and
bluntly angled at the sides, fifth suddenly narrowing to less than half the width of

the fourth." The lateral suture on the pleon is often very indistinct, so that the

pleon is almost or quite uniarticulate.

The type specimens of this species are in the British Museum, and came from
the Auckland Islands. It is common on the New Zealand coasts, and is always found

on brown seaweeds, to which in colour and markings it presents a close resemblance.

Miers has also recorded it from the Falkland Islands.

Idotea lacustris, G. M. Thomson.

Idotea lacustris, Thomson, Trans. N.Z. Inst., xi, p. 250, 1879 ; Miers, Journ.

Linn. Soc, xvi, p. 39, pi. i, figs. 11, 12, 1881 ; Chilton, Trans. N.Z.

Inst., xxii, p. 194, 1890, and xxiv, p. 263, 1892 ; N.Z. Journ. Sci.,

n.s., i, p. 131, 1891.

A few specimens were gathered at Campbell Island : some, collected by Pro-

fessor H. B. Kirk, were taken in the lake or lagoon at the south end of the island,

into which salt water may be driven at exceptionally high tides ; others were

gathered in fresh-water streams by Mr. E. M. Laing at a height of about 600 ft.

above sea-level. I have also specimens collected by Professor Benham from a fresh-

water creek on Mount Honey in February, 1907,
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The specimen from the lagoon is quite similar in colour and other external

features to specimens taken at Tomahawk Lagoon and other places in the South

Island of New Zealand where the water, though usually fresh, may at times be

more or less brackish. The others, gathered in Campbell Island in fresh-water

streams at a considerable elevation above sea-level, are rather lighter in colour,

and differ slightly in the size of the eyes and in a few other points ; though these

differences are in the same direction, they are not so great as those exhibited by
the specimens taken in mountain-streams around Dunedin, which I have distinguished

as variety ft.
This variety differs in the following points from the typical form,

variety a, found at sea-level: (1) The eyes are much smaller, being only about half

as large ; (2) the front margin of the head has a slight depression in the centre
;

(3) the inner antennae are rather more slender and longer, reaching to the end of

the third joint of the peduncle of the outer antennae
; (4) the outer antenna is more

slender, both in the peduncle and in the flagellum
; (5) there is only one pair of

sutures on the terminal segment of the pleon
; (6) the extremity of the pleon is more

narrowed ; (7) the colour is usually lighter, being a light brown, with darker spots

and markings.

I am well aware that the numerous small differences between these two varieties

are quite sufficient to warrant one in making two species of them ; but from the con-

ditions under which the two forms are found it is perfectly clear that they are very

closely related, one form having been derived from the other probably quite recently,

and there is little doubt that the differences between them are associated with the

different conditions under which they live—one in brackish water on the sea-shore,

and the other in mountain-streams at a considerable elevation above the sea. If

a separate species were made of the latter form its connection with the first one

would be in danger of being overlooked ; and, moreover, as I have already pointed

out, the fresh-water forms from Campbell Island, though they are similar to those

from the fresh-water streams of New Zealand, are not quite identical, and would pro-

bably require to be also distinguished by a different specific name. In New Zealand

the species is common in the southern part of the South Island and the adjacent

islands. It was originally taken by Mr. Thomson in Tomahawk Lagoon, near

Dunedin ; subsequently I took it at the mouth of a small stream running into Otago
Harbour, and found the variety (3 in various mountain-streams around Port Chalmers
and Dunedin. I have also specimens of variety a in my collection from Ruapuke
Island (collected by Mr. T. Horan), and from Port Pegasus, Stewart Island (Dr. L.

Cockayne), and more recently I found it in the West Coast Sounds of Otago at the

mouth of nearly every fresh-water stream that I was able to examine. I have not
succeeded in finding it at Lyttelton or on Banks Peninsula, though I have examined
many likely places in these localities.

A form which apparently belongs to this species is found at Port Henry, Straits

of Magellan, and is represented by specimens in the British Museum, which were
referred to I. lacustris by Miers in 1881. Miers gives one or two 1 small points in

which these specimens differ from Thomson's original description, but these are not
so great as the differences between varieties a and /3.

Since the above remarks were written I have sent specimens of both varieties

to Dr. W. T. Caiman, of the British Museum, who has kindly compared them with
the specimens in the Museum collections from the Straits of Magellan, and he informs
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me that the brackish-water form (var. a) appears to be identical with the Straits of

Magellan specimens, which have two sutures on the terminal segment of the pleon,

Miers's figure, which shows only one, being incorrect in this particular. Dr. Caiman
also says that the fresh-water variety seems to be about as good a species as most
species are ; but for the reasons which I have given above I think it less misleading to

look upon it merely as a variety which has risen from the brackish-water form, pro-

bably comparatively recently. Unfortunately, it is not known if the Patagonian
specimens are from salt, brackish, or fresh water ; but the facts now before us seem
to show that Idotea lacustris is a species widely distributed on subantarctic shores,

and is to be found chiefly in brackish water, but has in more than one place ascended

fresh-water streams to a considerable height, and become slightly modified, in accord-

ance with the different conditions to which it was exposed in these situations.

Genus Paridotea, Stebbing, 1900.

Paridotea, Stebbing, South African Crust., pt. i, p. 58, 1900.

Distribution.—Southern seas.

I have followed Stebbing in adopting the genus Paridotea, though one of the

main characters on which he founded it (the amount of segmentation indicated

in the pleon) is subject to variation even within the limits of a single species, as

I have elsewhere shown,* and the custom of establishing a new genus for a single

species, unless done after full review of allied species, is apt to lead to needless

complication, by making necessary the creation of other genera on equally small and
unimportant points of structure.

Paridotea ungulata (Pallas).

Oniscus ungulatus, Pallas, Spicil. Zool. Fasc, ix, p. 62, pi. iv, fig. 11, 1772.

Idotea ungulata, Miers, Journ. Linn. Soc, Zool., xvi, p. 52, 1881
;

Chilton, Trans. N.Z. Inst., xxii, p. 196, 1890. Paridotea ungulata,

Stebbing, South African Crust., pt. i, p. 53, 1900, and pt. ii, p. 56,

1902 ; Chilton, Trans. N.Z. Inst., xxxviii, p. 272, 1905.

One specimen was taken in Carnley Harbour by Professor Benham ; it was
taken on TJlva, and was, like the TJlva, of a bright-green colour.

The species is widely distributed in the southern seas, being known from New
Zealand, South Australia, Chili, Rio Janeiro, South Africa, and the Indian Ocean.

In the paper last quoted I have given some account of the sexual differences in

this species.

Suborder ONISCOIDEA.

Fam. Trichoniscidae.

Genus Trichoniscus, Brandt, 1833.

Distribution.—World-wide. The section of the genus to which the following

species belong is confined to lands in the Southern Hemisphere.

Trans, N.Z, Inst., xxii, pp. 197, 199, and 201.
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Trichoniscus thomsoni (Chilton).

Philygria thomsoni, Chilton, Trans. N.Z. Inst., xviii, p. 159, pi. v, figs. 1-6,

1886. Trichoniscus thomsoni, Chilton, Trans. Linn. Soc, viii, p. 118,

pi. xiii, fig. 1, 1901 ; Budde-Lund, Deutsche Siid-polar Exped., 1901-3,

ix, p. 83, pi. iv, figs. 22-24, 1904.

A lew specimens obtained at Auckland Islands appear to belong to this

species. They differ slightly from specimens from the main islands of New
Zealand in having the surface of the body somewhat rugose, and in having the

fifth joint of the peduncle of the antennae roughened with setose tubercles on
its inner side. They are, however, too closely related to be distinguished as a

separate species.

Dr. Budde-Lund has pointed out that the species of Trichoniscus from New Zea-

land, Tierra del Fuego, and other places in southern lands belong to a section of the

genus which is distinguished by having the three ocelli of the compound eye sepa-

rated from one another, and to this section he has added a new species, T. verrucosus,

from the Crozet Islands. Dr. Budde-Lund has also pointed out the near relation-

ship between T. thomsoni and T. magellanicus, and the existence of the latter

species on Auckland and Campbell Islands has enabled me to confirm what he says.

T. thomsoni differs, however, in having the segments of the peraeon broader, the

lateral parts especially being greatly dilated, and, as a result, the body is less convex
than in T. magellanicus ; the uropoda, though closely similar, are hardly so long

and slender as in T. magellanicus.

Trichoniscus magellanicus (Dana).

Styloniscus magellanicus, Dana, U.S. Expl. Exped., xiii, Crust., p. 736,

pi. xlviii, figs. 7 a-g, 1853 ; Dollfus, " Mission du Cap Horn," Crust.,

p. F92, fig. 14 a-c. Trichoniscus magellanicus, Stebbing, P.Z.S., 1900,

p. 566 ; Budde-Lund, Deutsche Siid-polar Exped., 1901-3, ix, Zool., i,

p. 83, pi. iv, fig. 25, 1904.

Several specimens from Auckland Island, and some also from Campbell Island,

must, I think, be referred to this species, which is also known from Tierra del Fuego
and from the Falkland Islands.

My specimens agree very closely with the description of the species given by
Stebbing, the only point of difference that I can find being that the flagellum of the

outer antenna contains only six joints, indistinctly marked, while his specimens were

7-8-jointed. The species also seems very close to T. verrucosus, Budde-Lund, from
the Crozets, which has four to six joints of the flagellum of the antenna ; that species,

however, appears to have the surface more rugose than in my specimens. Probably
T. verrucosus will prove to be either identical with T. magellanicus or only a local

variety of this widely distributed subantarctic species.

Genus Haplophthalmus, Schobl, 1860.

Distribution.—As yet recorded only from Europe and America and New Zealand,

but I have also an undescribed species from Tasmania. The New Zealand species

differ from the generic characters in one or two points (see below).
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Haplophthalmus australis, sp. nov.

Body oblong-oval, about half as broad as long, the epimeral plates of the

peraeon being large and projecting horizontally, those of the first four segments
somewhat widely separated. The head with the front triangularly rounded and
tipped with small denticles, two rounded tubercles being situated about the centre

of the head and an indistinct longitudinal ridge on each side ; lateral lobes small and
subacute. Dorsal surface of the peraeon moderately convex, each segment with the

surface somewhat roughened, and bearing a number of rounded tubercles ; these form
a fairly well marked median ridge and a less well marked lateral ridge on each side,

with indications of another poorly marked ridge one each side external to this.

Surface of the pleon (fig. 17 g) without tubercles, first three segments short, the first

two without epimeral projections, the third with very small narrow epimera, fourth

and fifth with epimera large and well developed, terminal segment broad, triangular,

posterior border, straight.

Antennae with the fourth joint of the peduncle as long as the two preceding

and rather shorter than the fifth ; flagellum almost as long as the fifth, consisting

of four or five joints, the last tipped with a pencil of long setae ; the whole antenna
covered with fine short setae. Uropoda with the branches equal in length, but the

inner slightly more slender than the outer ; both covered with fine setae, and tipped

with a pencil of long hairs.

Length, 6 mm.
;

greatest width, 2-5 mm.
Colour.—Lightish-brown.

Hob.—Campbell Island, on decaying wood and at roots of plants.

Type in Canterbury Museum, New Zealand.

The animal runs with great rapidity, and, although several were seen, I was able

to secure only a very few specimens ; further specimens were, however, afterwards

obtained by Messrs. Chambers and Des Barres.

Another species, Haplophthalmus helmsii, Chilton, has been described from Grey-

mouth, in New Zealand. It differs from the generic characters given by Sars in

having the first three segments of the pleon short and without epimeral expansions.

In the present species the first three segments are also short, the first two quite with-

out epimeral expansions, but the third has very small narrow expansions ; in this

species, too, the eyes consist of three ocelli, instead of only one, as given in Sars's

description ; there are also some slight differences in the maxillipedes, which approach
still more closely than in other species to those of Trichoniscus.

It would be easy, and perhaps justifiable, to place the New Zealand species under

a new genus, and I had at one time thought of doing this, in the belief that all the

southern species would differ from the northern species in the points mentioned.

I have, however, an undescribed species from Tasmania which agrees with the

northern species of Haplophthalmus in having only the first two segments without

the epimeral expansions, while, as I have pointed out above, H. australis is to some
extent intermediate as regards the characters of the pleon, and, as there are only a

few species hitherto described in this genus, I prefer to slightly widen the generic

characters rather than to create a new genus.

Sars has pointed out that Haplophthalmus comes very near to Trichoniscus, and
the species now described approaches still nearer, in having the eyes formed of three

ocelli and in the character of the terminal portions of the maxillipedes.
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I append a more detailed description of the appendages.

The antennules (fig. 17a) have the first joint large, slightly curved; the second

joint not quite half the length of the first ; third joint nearly twice as long as second,

but very slender, tipped with about five or six sensory setae, but otherwise without

setae ; the first and second joints bear a few fine setae.

Fig. 17.

—

HaplopMhalmus australis, sp. nov.

17a. Antennule.
176. Antenna.
17c. Seventh leg of male.

Y]d. Extremity of same (more highly magnified).

17e. Second pleopod of male.

17/. Third pleopod of male.

17<7. Pleon and uropoda (from above).

The antennae (fig. 17&) have the first three joints increasing in length, the fourth

as long as the two preceding and rather shorter than the fifth, which is slightly

narrowed and a little curved at its proximal end ; the flagellum is almost as long as

the fifth joint, and consists of four or five joints, the last one being tipped with a

pencil of long setae ; all the joints of the antennae are thickly covered with fine

short setae, and one or two stouter setae are found at the end of the third and
fourth joints of the peduncle.

The upper lip has the anterior border regularly rounded and fringed with short

setae.

The mandibles have the incisor process composed of three or four stout teeth,

and the molar process prominent, covered with short stout setae, with a long plumose
setae lying alongside it ; in the left mandible the lacinia mobilis is circular at its

extremity and bears a ring of short teeth or setae, at its base arises a single stout

plumose hair ; the right mandible has the lacinia mobilis ending in three stout teeth

like those of the incisor process, and two stout plumose hairs arise at its base.

The lower lip is deeply cleft into two lobes, each fringed with setae along their

outer border, and also round the margins of the cleft.

The first maxilla has the outer lobe narrow, ending in about a dozen stout curved
setae, the outer ones being the stronger, and brownish in colour ; the outer margin
of the lobe bears numerous setae arranged in small tufts, and a few rather longer

setae are found on the inner margin. The inner lobe bears the usual three setae at
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its extremity, the two terminal ones being subequal, the proximal nearly twice as

long.

The second maxilla is of about the same width throughout ; it is indistinctly

cleft at the end, the outer lobe being much narrower than the inner ; the whole of the

extremity is covered with a thick fur of short setae ; other setae are found along

the inner border and on the distal portion of the outer border.

The maxillipedes have the first joint short and the epipod short and rounded at

the end ; the second joint is large, expanded, inner margin straight, outer margin
strongly curved, both fringed with long setae ; the terminal part of the maxillipedes

forms a single piece, with only faint indications of division into separate joints ; the

epignath is shorter than the terminal lobe and narrower, and appears to have a

separate small joint at the end, the whole of it being thickly covered with setae.

The legs (fig. 17c and 17d) are all approximately the same size and shape, the

seventh leg only slightly longer than the first ; they bear long stout setae of the

usual character, especially on the inner margin of the merus and the carpus, and all

the joints are covered with fine short setae, which are particularly noticeable on
the propod and on the dactyl ; the dactylar seta has the same structure as in

Trichoniscus—viz., it consists of a basal portion which divides into two branches, the

inner one of which at once splits up into further fine divisions, while the outer is

continued as a long plumose seta ; the dactyl also bears on the inner side a secondary

nail and a stout curved seta arising near it and extending a little beyond the

extremity of the dactyl.

The fleofoda appear to be similar to those of Trichoniscus. According to Sars,

the first pair of pleopoda in the female of this genus are very small and rudimentary,

while those in the male are well developed, with the inner ramus strongly produced,

biarticulate, terminal joint spiniform ; I accidentally failed, however, to find the first

pleopod in the single male specimen that I dissected. The second pleopod of the

male (fig. lie) has the inner branch long and narrow, the end fringed with setae, and
apparently undivided and not marked off from the short but wide basal joint. The
third pleopods (fig. 17/) have the inner angle of the basal joint somewhat produced
and fringed with setae ; the inner branch is much smaller than the outer, which
is operculiform, and articulated to the outer portion of the basal joint, and has the

outer margin fringed with fine setae. The fourth and fifth pleopods are similar

to the third, though the shape of the outer branch and the proportional sizes of the

two branches are not quite the same.

The uwpods have already been sufficiently described.

Fam. Scyphactdae.

Genus Scyphoniscus, Chilton, 1901.

Distribution.—At present known only from New Zealand and adjacent islands.

In order to include the following species the generic characters, which were

based on those of the single New Zealand species then known, will require slight

alteration. The first character
—"body rather narrow, lateral parts not greatly

developed "—will have to be omitted, as the present species is fairly broad, especially

in the female. The antennae should be defined as having the flagellum consisting

of a few ill-developed joints, instead of " three ill-developed joints," as the actual

number of joints seems to vary to some extent
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Scyphoniscus magnus, sp. nov.

Specific Diagnosis.—Body in the female broadly oval, about half as broad as

long ; in the male much narrower, hardly more than a third as broad as long. Sur-

face of cephalon and peraeon somewhat rugose, being covered with small roughened

tubercles. Cephalon (fig. 18a) with the lateral lobes large, broadly rounded, front

produced in the middle line into a shallow rounded lobe ; eyes well developed, lateral,

containing about nine or ten ocelli. Margins of first segment of peraeon produced

into rounded lobes reaching nearly to the eyes, posterior margin of first four seg-

ments straight and with the posterior angles rectangular, those of the next three

Fig. 18.

—

Scyphoniscus magnus, sp. nov.

18a. Head and antenna.

186. First maxilla (highly magnifiedV
18c. Seventh leg of male.

18a\ First pleopod of male.

18e. Second pleopod of male.

18/. Third pleopod of male.

18ff. Telson and uropoda.

segments with posterior angles more and more acutely produced. Pleon with the

first two segments short, the third to the fifth with moderate lateral expansions,

last segment short, about twice as broad as long, subacutely produced posteriorly.

Antennae with the last joint of peduncle nearly as long as the two preceding;

flagellum as long as the penultimate, and consisting of four fairly well marked sub-

equal joints, the last ending in a small tuft of fine setae ; the peduncle with margins
of all the joints fairly smooth and bearing only a number of short fine setae. Legs
(fig. 18c) short, the last pair only slightly longer than the first, and not specially

modified in the male. The uropoda (fig. 18g) rather shorter than pleon
;
peduncle

stout, produced inwards into a small lobe bearing the inner ramus ; inner ramus
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rather more than half as long as the outer, which is more thaji twice as long as the

peduncle, both ending in a few fine setae.

Colour.—Pale-yellowish, with the dorsal surface more or less darkly pigmented.

Length, 10 mm.
;

greatest breadth (of female), 5 mm.
Hob.—Campbell Island, abundant on the shore of Perseverance Harbour about

high-water mark ; Ewing Island (Dr. L. Cockayne).

Type in Canterbury Museum, New Zealand.

This species differs from S. waitatensis, which is found on the coasts of the South
Island of New Zealand, in being much larger and broader (in the female) and in

having the surface of the body less tuberculated ; there are also slight differences

in the antennae and some of the mouth parts.

The mouth parts are, on the whole, similar to those of S. waitatensis, but in the

first maxilla (fig. 186) the outer portion approaches somewhat more nearly to the

normal type—viz., it bears at the end a number of stout slightly curved setae, suc-

ceeded by more slender setae on the inner side ; the outermost one, however, is

thickly fringed on its outer margin with long fine setae curving slightly inwards,

giving the same general appearance as in S. waitatensis, in which, however, the stout

setae appear to be absent and the joint ends in a rounded lobe fringed with the long

setae. The maxilliped has the palp with the various joints of which it is composed
rather better indicated than in S. waitatensis. The other mouth parts call for no
special attention.

The male differs from the female in having the body much narrower, but there

seem to be no secondary sexual characters in the legs or other appendages. The
first pleopod of the male (fig. lSd) is specially modified, the exopod is small and of

the usual shape, but the endopod is developed into a strongly chitinized organ which
appears to be unjointed and to be fused with the basal portion of the pleopod ; it

is more than twice as long as the exopod, and curves outwards towards the end,

which narrows somewhat abruptly to the acute termination ; the single male organ
appears more or less fused with the first pleopod, and is seen in the median line as

a small narrow appendage less than half as long as the endopod. In the second

pleopod (fig. 18e) the endopod is two-jointed, the first joint short, broader than
long ; the second joint reaching as far as the end of the exopod, narrowly triangular

in shape, and ending acutely ; the exopod is articulated to the protopod towards
its outer border, and forms a flat opercular lamella, with the inner margin strongly

curved, the outer margin concave towards the end (which is fringed on both sides

with fine setae) and convex near the base. In the third pleopod (fig. 18/) the

endopod is branchial in. structure, nearly rectangular, with the angles rounded, and
is not quite half as long as the opercular exopod, which has the same general shape

as in the second pleopod, but is broader towards the distal end. The fourth and
fifth pleopods are similar to the third.

Genus Deto, Guerin, 1834.

Distribution.—Widely distributed in subantarctic regions.

Deto aucklandiae (G. M. Thomson).

Actaecia aucklandiae, G. M. Thomson, Trans. N.Z. Inst., xi, p. 249, 1879.

Scyphax (?) aucklandiae, Chilton, Trans. Linn. Soc, viii, p. 126, pi. xv,
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IS a

Fig. 19.

—

Deto aucklandiae (G. M. Thomson).

19a. Male (dorsal view) ; x 2.

196. Female (dorsal view) ; x 2.

fig. 2, 1901. Deto magnified, Budde-Lund, Deutsche Siid-polar Exped.,

ix, p. 86, 1906. D. robusta, Budde-Lund, I.e., p. 87, pi. iv, figs. 42-44,

1906. D. aucklandiae, Budde-Lund, I.e., p. 87 ; Chilton, Trans. N.Z.

Inst., xxxviii, p. 273, 1906.

Several specimens of this species were obtained on previous occasions at Ewing
Island, in the Auckland Group, but unfortunately no additional specimens were

collected during the expedition. It is a

very large and handsome species, reaching

a length of 23 mm., and it shows very

marked sexual dimorphism, the male (fig.

19a) differing from the female (fig. 196) in

the greater development of tubercles on the

dorsal surface and particularly in the size

and thickness of the external antennae.

These are very massive, and have the

various joints fully twice as broad as those

of the female ; they have been figured by
Budde-Lund under the name D. robusta.

The joints of the flagellum, and to some
extent also the terminal joints of the pe-

duncle, are thickly covered with a fine

down of short setae. In the male, too, the

tubercles on the dorsal surface are much
better marked than in the female ; each segment bears a row of about ten to

twelve tubercles, the lateral ones being longer than those in the centre, and pro-

jecting up from the dorsal surface like short blunt spines* ; in the pleon they are

much shorter, and form slight tubercles only, similar to those found on the dorsal

surface of the peraeon in the female.

When preparing my paper on the terrestrial Isopoda of New Zealand, quoted

above, I had only a single female specimen of this species, and the male then

remained unknown. There are three dried specimens of this species, from Auck-
land Island (one of them imperfect), in the Dresden Museum ; these were examined
by Budde-Lund, who has described them as forming two new species, D. magnifica

and D. robusta, though he stated that the first, one was perhaps not distinct from
D. aucklandiae. I have no doubt that both^of his species must be referred to

D. aucklandiae, his description of D. robusta being evidently based mainly on the

examination of a male specimen, and agreeing closely with the male specimens in

my collection.

I had formerly considered Oniscus novae-zealandiae, Filhol, as a doubtful syno-

nym of D. aucklandiae, but specimens since received from the Chatham Islands

and from Stewart Island show that it is a distinct species, and must therefore be
known as Deto novae-zealandiae. It differs from D. aucklandiae in the secondary

sexual characters, for the male has the lateral portions of the first segment of the

peraeon dilated into two bladder-like structures. A female specimen belonging

* These are much longer than is shown in fig. 19a.
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to this species was obtained on Stewart Island during the expedition, and from
a comparison of the figures given in Gay's " Historia di Chile " it is evident that

Oniscus bucculentus, Nicolet, and Oniscus tuberculatum, Nicolet, from Chili, are male
and female either of this same species or of one very closely allied.

Other species of the genus are found at the Cape of Good Hope ; at St. Paul, in

the New Amsterdam Group ; and in Australia.

Fam. Oniscidae.

Genus Oniscus, Linnaeus, 1767.

Distribution.—The genus Oniscus is cosmopolitan, but the section to which
the following species belongs is, so far as at present known, confined to Australia

and New Zealand.

Oniscus punctatus, G. M. Thomson.

Oniscus punctatus, G. M. Thomson, Trans. N.Z. Inst., xi, p. 232, pi. xa,

fig. 3, 1879; Chilton, Trans. Linn. Soc, viii, p. 133, pi. xvi, fig. 2,

1901 ; Trans. N.Z. Inst., xxxviii, p. 273, 1906.

Numerous specimens were obtained at Auckland Island, and are quite the same
as those found in New Zealand, where the species is very widely spread. The same
species, or one very closely allied, is also found in Tasmania and Australia.

This species does not come strictly under the genus Oniscus as now restricted.

Dr. Budde-Lund, by letter, some years ago told me that he was establishing a new
genus, Phalloniscus, for its reception, but I am not aware whether this genus has

yet been published.

Genus Cubaris, Brandt, 1833.

Distribution.—Cosmopolitan.

Cubaris rugulosus, Miers.

Cubaris rugulosus, Miers, Ann. & Mag. Nat. Hist., ser. 4, xvii, p. 225, 1876
;

Cat. N.Z. Crust., p. 96, pi. ii, fig. 5, 1876. Armadillo rugulosus, Chilton,

Trans. Linn. Soc, viii, p. 147, pi. xvi, fig. 7, 1901. Spherillo rugulosus,

Budde-Lund, Revision of Crust. Isopoda Terrestria, iii, p. 65, pi. vii,

figs. 37-39, 1904.

This species appears to be common in the Auckland Islands. Professor Benham
gathered it near Port Boss, in the north of Auckland Island ; under logs at Carnley

Harbour, in the south ; and one specimen on Disappointment Island. It also occurs

in Campbell Island, where it was collected by myself and by Messrs. Chambers and
Des Barres.

These specimens appear to be quite the same as those from the main islands

of New Zealand, where the species is widely distributed, and is particularly abundant
in the more southern parts. Dr. Budde-Lund has revived Dana's name Spherillo

for a section of the genus hitherto known as Armadillo, but as I do not quite under-

stand the characters given by him in the definition of Spherillo, and as the name
Cubaris is older and has been adopted by Stebbing and Caiman, I also have used it.
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The species grouped by Dr. Budde-Lund under Spherillo belong mainly to Australia

and the various islands in the Pacific, south-east Asia, and the Malayan Archipelago
;

while those which he retains under Armadillo are nearly all inhabitants of Europe,

Asia Minor, Africa, and America.

Order TANAIDACEA.

Fam. Tanaidae.

Genus Tanais, Audouin and Milne-Edwards, 1829.

Distribution.—Cosmopolitan.

Tanais novae-zealandiae, G. M. Thomson.

Tanais novae-zealandiae, G. M. Thomson, Ann. & Mag. Nat. Hist., ser. 5,

iv, p. 417, pi. xix, figs. 5, 6, 1879 ; and Trans. N.Z. Inst., xiii, p. 207,

fig. 3, 1881.

One specimen, from Perseverance Harbour, Campbell Island, taken on the shore

with Exosphaeroma gigas, &c. It is darkly pigmented. Another was taken at the

Snares.

The species is common on the coasts of New Zealand, and at present is not

known elsewhere, though it may prove to be more widely distributed.

Order CUMACEA.

I am not aware that any Cumacea have been described from these islands. In
his report on the Cumacea collected by the National Antarctic Expedition, 1901-4,

Dr. W. T. Caiman mentions that a species of Cumacean was obtained from the Auck-
land Islands ; it was not included in his report, as it is not antarctic, but I do not

know whether it has yet been described elsewhere.

Order NEBALIACEA.

Fam. Nebaliidae.

Genus Nebalia.

Distribution.—Probably cosmopolitan, but best represented in northern and in

southern seas.

Nebalia longicornis, G. M. Thomson.

Nebalia longicornis, G. M. Thomson, Ann. & Mag., Nat. Hist., ser. 5, iv,

p. 418, pi. xix, figs. 7-9 ; Sayce, " Victorian Naturalist," xviii, p. 151,

1902 ; Thiele, Rep. " Valdivia " Crust., viii, p. 9, pi. iv, figs. 66-69,

and Nat. Antarct. Exped., 1901-4, iii, Leptostraca, p. 1.

One small specimen, from Musgrave Harbour, collected by Professor Benham.
This species was originally described from a male specimen taken in Dunedin

Harbour, New Zealand, and appears widely distributed in the southern seas ; Sayce
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has recorded it from Port Phillip, Victoria, and, according to Thiele, the specimens

collected by Dr. Willey in the Friendly Islands and at New Britain also belong to

this species. In his report on the Leptostraca collected by the " Discovery," Thiele

states that N. longicornis, var. magellanica, has been found at McMurdo Strait,

and that it was also taken by the German Antarctic Expedition at the winter quarters

at Gaussberg. The species is very close to N. bipes, the northern form, and Dr.

Willey's specimens were referred to N. bipes by Mr. Stebbing. Ohlin also placed

in this species specimens gathered in Magellan Straits ; these, however, Thiele con-

siders to be a variety of N. longicornis, distinguishing it under the name magellanica.

In the Berlin Museum there are specimens from Cuba which Thiele also refers to

this species, considering them, however, to represent another variety, which he has

named soror.

Subclass CIRRIPEDIA.
No special attention was devoted during the expedition to the Cirripedia and

the other groups of the Entomostraea. A few species were previously known from
the islands, and one more is now added.

Order THORACICA.

Fam. Balanidae.

Genus Balanus, Lister.

Distribution.—In all the warmer parts of the globe.

Balanus porcatus, Da Costa.

Balanus porcatus, Da Costa, Hist. Nat. Test. Brit., p. 249 (1778) ; Darwin,
" Monograph Cirripedia," Balanidae, p. 256, pi. vi, figs. 4a-4e, 1854.

Hutton, Trans. N.Z. Inst., xi, p. 328, 1879 ; Filhol, " Mission de l'lle

Campbell," p. 487, 1885.

Recorded from Campbell Island by Hutton and by Filhol. The species also

occurs in New Zealand, and is widely distributed in Europe, America, &c.

Balanus campbelli, Filhol.

Balanus campbelli, Filhol, " Mission de l'lle Campbell," p. 487, 1885.

Described by Filhol from specimens gathered at Campbell Island.

Balanus decorus, Darwin.

Balanus decorus, Darwin, " Monograph Cirripedia," Balanidae, p. 212, pi. ii,

figs. 6a, 66, 1884 ; Hutton, Trans. N.Z. Inst., xi, p. 328, 1879.

Specimens were collected at Auckland Island during the expedition. The species

is common in New Zealand, and is found also in Australia.
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Subclass COPEPODA.
Order EUCOPEPODA.

Fam. Calanidae.

Genus Deguernea, G. M. Thomson, 1902 ( = Guernea G. M. Thomson, 1895).

Deguernea antarctica (G. M. Thomson).

Guernea antarctica, G. M. Thomson, Trans. N.Z. Inst., xxvii, p. 213, pi. xiv,

1895. Deguernea antarctica, Hutton, Index Faunae N.Z., p. 270, 1904.

Guernella antarctica, Mrazek, Hamburgher Magalhaensischen Sammel-
reise, Siiswasser-Copepoden, p. 25.

Hob.—Macquarie Island, in a fresh-water pool (A. Hamilton).

Fam. Peltidiidae.

Zaus contractus, G. M. Thomson.

Zaus contractus, G. M. Thomson, Trans. N.Z. Inst., xv, p. 106, and xxvii,

p. 213.

Hob.—Macquarie Island (A. Hamilton).

This species occurs also at New Zealand. The Macquarie Island specimens
differ in some respects from the type, and Mr. Thomson has suggested the name
Z. hamiltoni, should they prove to form a distinct species.

Subclass BRANCHIOPODA.
Order CLADOCEKA.

Fam. Daphniidae.

Genus Chydorus.
Distribution.—Cosmopolitan.

Chydorus minutus, G. M. Thomson.

Chydorus minutus, G. M. Thomson, Trans. N.Z. Inst., xi, p. 262, pi. ii,

fig. E3, 1878, and xxvii, p. 211, 1894.

Specimens from a fresh-water pool in Macquarie Island (A. Hamilton) are con-

sidered by Mr. Thomson to belong to this New Zealand species.



AKTTCLE XXVIL—ON LAND PLANARIANS FROM AUCKLAND AND

ENDERBY ISLANDS.

By Arthur Dendy, D.Sc, F.R.S., F.Z.S., Sec. Linn. Soc, Professor of Zoology in King's College

(University of London).

I received from Professor Benham four specimens of land planarians—two from
Auckland Island and two from Enderby Island—unfortunately without any notes

of the colours in life. I understand that Mr. George Marriner also collected a few
land planarians on Campbell Island in November, 1907. I have received his notes

on the colours of these, but have not seen the specimens themselves, which I am
therefore unable to report upon.

The only land planarian hitherto described from the subantarctic islands ap-

pears to be Geoflana moebiusi, Graff,* of which four specimens were collected by
Krone in the Auckland Islands.

Geoplana subquadrangulata, Dendy, var., enderbyensis, n. var.

A single specimen of this variety of a widely distributed and very variable New
Zealand species comes from Enderby Island.

The specimen (in spirit) measures 14 mm. in length by 3-4 mm. in maximum
breadth (about the middle). The body is much flattened above, and only slightly

convex below, not distinctly quadrangular, but with rather sharply angulated

margins ; tapering fairly gradually in front and behind, but with the posterior tip

broken off. The peripharyngeal aperture is at about the middle of the ventral surface

and the genital aperture about half-way between it and the posterior extremity.

Eyes numerous, distinct, and arranged as usual.

The dorsal surface is pale yellow, with three longitudinal stripes of brown—

a

median and a pair.j" The median stripe is narrow, rather pale, slightly discontinuous,

and evidently composed of numerous small round specks of varying size and in-

tensity. Each paired stripe lies midway between the median stripe and the margin
of the body ; it is about twice as wide as the median stripe and much darker, and
also made up of numerous confluent round specks of brown pigment. The much
wider bands of ground-colour between the median and the paired stripes, and
again between the paired stripes and the margins of the body, are sparsely flecked

with small round specks of dark-brown pigment similar to those of which the paired

stripes are composed.
The ventral surface is almost colourless, pale yellow, with a faintly marked

submarginal band of a very light uniform brown colour on either side, which pro-

bably represents the ill-defined lateral surface. On the inner side of each of these

submarginal bands is a faint trace of mottling on the ventral surface, absent in

the median region.

* " Monographic du Turbellerien," ii : Tricladida terricola (Landplanarien), Lepzig, 1899, p. 386.

| In the living animal the paired stripes are reddish-brown.—W. B. B.
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Geoplana antarctica, n. sp.

Body (in spirit) about 12 mm. in length by 2*5 mm. in maximum breadth (in

the middle). Strongly convex, but evenly rounded above ; rather more flattened

below ; tapering fairly gradually behind, but rather more bluntly than usual in

front. Lateral margins well rounded. Eyes numerous, and arranged as usual.

Peripharyngeal aperture about in the middle of the ventral surface, and genital

aperture at about one-third of the distance from it to the posterior extremity.

Dorsal surface almost colourless ; very pale greyish-yellow, and without any
markings. There is, however, a distinct rather broad marginal band of olive-grey.

Ground-colour of ventral surface like that of dorsal, but with a narrow light-

grey stripe on either side of the mid-ventral line, and traces of pale-grey mottling

submarginally.

The specimen (in spirit) is strongly flexed ventrally, almost forming a circle.

It contains a large egg-capsule, which causes a great bulge on the dorsal surface

above the genital aperture.

The single specimen is not mentioned in the list sent to me by Dr. Benham,
but was found in a tube numbered 10, which also contained a land nemertine from
Enderby Island. The presumption is that the planarian came from Enderby Island

also.

Geoplana aucklandica, n. sp.

Body (in spirit) considerably elongated, about 41 mm. in length by 4*5 mm. in

greatest breadth ; broader behind than in front ; tapering very gradually to the

horseshoe-shaped anterior extremity, rather more suddenly behind.

Dorsal surface strongly convex. Ventral surface flat, or even concave, separated

from the dorsal surface by very pronounced narrow lateral margins, which may be
slightly crenate.

Eyes numerous, and arranged as usual. Peripharyngeal aperture well behind

the middle of the ventral surface. Genital aperture rather nearer to the peripharyn-

geal aperture than to the posterior extremity.

Ground-colour of dorsal surface pale yellow or orange, with numerous short

dashes or specks of brown arranged in discontinuous and ill-defined longitudinal

stripes. Of these stripes, at least four may be recognised, arranged in two pairs,

and dividing the ground-colour into five approximately equal bands. The outer

stripe on each side contains more numerous and more darkly coloured specks than
the inner one. There are faint traces of another pair of stripes (or, better, bands of

specks), one on each side of the mid-dorsal line, in the median band of ground-colour.

The ventral surface is pale-yellowish, without markings.

The body in spirit becomes strongly curved ventralwards, so that the extremities

approach one another, and the integument of the dorsal surface has a strong tendency
to wrinkle transversely.

There are two specimens of this species from Auckland Island,* closely re-

sembling one another. Their shape and general appearance in spirit remind me
strongly of Geoplana fletcheri, Dendy,t a Victorian and South Australian species, to

which it is probably closely related.

* Other specimens were obtained under logs on Auckland Island and on Enderby Island. In life

the stripes are bright reddish-brown.—W. B. B.

t Figured in Proc. Roy. Soc. Victoria, 1893, pi. x.

ii— S.



ARTICLE XXVIII.— A DESCRIPTION OF TWO NEW SPECIES OF

LAND NEMERTEANS FROM THE AUCKLAND ISLANDS;

TOGETHER WITH SOME OBSERVATIONS ON THE ANATOMY OF THE PROBOSCIS

IN GEONEMEBTES AUSTRALIENSIS AND G. NOVAE-ZEALANDIAE.

By A. D. Darbishire, M.A., B.Sc, Demonstrator of Zoology in the Royal College of Science, London.

The two worms which compose the collection of land nemerteans were collected

by Dr. Benham during this expedition to the Auckland Islands, and prove to be
new species of the genus Geonemertes (I have named them G. spirospermia and
G. caeca) ; but in view of the fact that there is only one specimen of each species,

and that the worms were not preserved with a view to minute histological

examination, I shall confine myself in this paper to a description of such characters

as warrant the creation of the new species, and shall postpone a full consideration

of the systematic position of these two forms until a larger number of specimens

in a better state of preservation is available.

DESCRIPTION OF THE TWO NEW SPECIES.

Geonemertes spirospermia, n. sp.

The single specimen was obtained at Auckland Island.

External Characters.

The single specimen of this species is 15*5 mm. long and
a little over 2 mm. across at the anterior end, gradually de-

creasing in breadth backward to the posterior end, which is a

little over 1 mm. Just in front of the posterior end is a con-

striction, which at first led me to take what is really the tail

for the head. It was by finding the eyes on what I had
thought was the tail that I discovered the mistake. The eyes

are four in number ; they consist of a larger anterior pair, and
a smaller posterior pair closer together, just behind the front

pair. The ground-colour of the spirit specimen is a rich cream,

on which are two longitudinal stripes of a dark-brown colour,

the form and extent of which is shown in fig. 1. The curious

interruption and anastomosis of the two stripes just in front

of their middle is probably due to some injury received at

an earlier stage in development,

vf<

Fig. 1.

Geonew ertes spirospermia
,
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Internal Characters.

The Reproductive Elements.—Perhaps the most striking peculiarity of this species

is the possession of spiral spermatozoa. The conclusion, based on their existence

in the testes, that these really were spermatozoa was confirmed by the result of a

staining reaction with Flemming's triple stain. If this stain is used with tissues

which contain spermatozoa in various stages of development it will be found that

the ripe spermatozoa have a very strong affinity for the gentian violet, with the result

that they assume a purple colour of a much greater intensity than that taken on
by any of the other tissues. I have tested this effect of this stain with G. australi-

ensis, in which the disposition and contents of the testes have been described by
Dendy, and found that it picked out the ripe spermatozoa with extraordinary sharp-

ness. The effect in G. spirospermia was no less striking.

The only specimen of this species is a male. But, in view of the possibility of

the occurrence of protandrous or protogynous hermaphroditism in these worms, I

do not consider that this solitary observation justifies the statement that G. spiro-

spermia is dioecious.

The Proboscis.

The number of proboscideal nerves is 18. The number of reserve stylet-

pouches is 4 ; and these are seen in a transverse section to be arranged, as it were,

at the four points of the compass—that is to say, there are four single stylet-pouches

equidistant from one another.

The accessory lateral nerve exists as a ganglionic strand running along the dorsal

surface of the nerve-cords.

Geonemertes caeca, n. sp.

The single specimen was obtained at Enderby Island.

External Characters.

This worm is 10 mm. long ; it is 2 mm. broad at the anterior end and l
-25 mm.

at the posterior. The proboscis had been everted, but probably only partly. The
colour of the spirit specimen was a very pale cream, and there were no traces of

markings on it whatsoever. The specimen was examined, both in spirit and in

cedar-wood oil, for eyes, but Professor Dendy and I were both unable to detect any
trace of these organs.

There is no note that this animal was subjected to treatment different from
that to which G. spirospermia was subjected, so that there is no ground for sup-

posing that the absence of markings and of eyes are other than the natural

characters of the worm.
Internal Characters.

The single specimen contained ova only. The number of proboscideal nerves
is 17 ; and the number of reserve stylet-pouches is 5. The exact arrangement of

these is difficult to make out, because the proboscis was cut longitudinally. It is

not possible to state that the 5 pouches are equidistant from one another ; but it

can easily be seen that there is no association of neighbouring pouches of such a
kind that the two come to be close together.
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NOTE ON THE NUMBER OF PROBOSCIDEAL NERVES AND OF RESERVE STYLET-

POUCHES IN G. AUSTRALIENSIS AND G. NOVAE-ZEALANDIAE.

The observations which I am about to place on record were made on a collection

of land nemerteans made in Australia and New Zealand by Professor Dendy, and
kindly placed at my disposal by him.

Many of the descriptions of new species of animals and plants are made, as in

the case of the two new species described in the present paper, on solitary specimens

of the new forms. If this description is not soon superseded by one based on a

larger number of specimens, the impression that the characters of the species are

not subject to variation takes a hold which becomes firmer with each repetition

of the original description.

One of the characters used in the classification of the species of the genus Geone-

mertes is the number of the proboscideal nerves. Now, a number of this kind when
used for classificatory purposes is valueless unless the range of variability, if any,

to which this number is subject is known. Let us fix out attention on a particular

instance, G. australiensis : this was first described in detail by Dendy,* who does

not actually state the number of proboscideal nerves, but publishes a drawing
of a transverse section of the proboscis from which this number—18—can easily be

made out. Coe, in his monograph on G. agricola,^ has drawn up a synoptic table

of the species of Geonemertes, and states that the number of proboscideal nerves

in G. australiensis is 18. Punnett, in his account of G. arboricola from the Sey-

chelles;!;, publishes an amplification of Coe's synoptic table, in which G. australiensis

again appears with 18 proboscideal nerves.

All that I am concerned with in pointing out here is that the impression that

the number was invariable, which the reader who did not read the original de-

scription would be likely to gather, would be simply a result of the fact that the

first description of this character was based on observations made on a single

specimen. My observations on Professor Dendy's specimens prove, however, that

this number is by no means constant. There proved to be two specimens with

16 nerves, two with 17, seven with 18, and one with 19. So that the specimen

whose proboscis Dendy figured happens to have represented the commonest type.

The state of affairs in G. novae-zelandiae, the number of whose proboscideal

nerves has not yet been recorded, is very curious.

The two actual specimens on which I have been able to count the number of

proboscideal nerves are already familiar to those who are conversant with the litera-

ture relating to land nemerteans. The species was first named by Dendy,§ from
two spirit specimens—one found in a jar of " land planarians " which had been
collected in various unspecified localities in New Zealand ; the other (a much more
perfect specimen) found in a bottle labelled " Land Planarians, Toitoi, Southland

;

Miss T. G. Eich." Dendy soon afterwards found living specimens of this species,

and gave a brief account of it.'| The two specimens I have examined are the spirit

* Proc. Roy. Soc. Victoria, vol. iv, p. 85 (1892).

t Proc. Boston Soc. Nat. Hist., vol. xxxi (1904).

| Trans. Linn. Soc. London, 2nd ser., Zoology, vol. xii, p. 1 (1907).

§ Trans. N.Z. Inst., vol. xxvii, p. 191.

j|
Trans. N.Z. Inst,, vol. xxviii, p. 214.
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specimen from Toitoi and the first living specimen of the species found by Dendy

.

As the coloration of this species has not before been figured, I have thought it

desirable to publish a drawing of it (fig. 2). The number of proboscideal nerves in

this specimen is 17 ; the number in the specimen from

Toitoi is 13.

Punnett suggests that the known land nemerteans of

the world fall into two groups, of which one, including

Geonemertes agricola and G. chalicophora, is characterized

by the absence of an accessory lateral nerve, by the pos-

session of an excretory system, by the fact that they are

not striped, and that they possess a small number of

proboscideal nerves : G. agricola has 13-15, G. chalicophora

has 12. The other group includes G. palaensis (from

the Pelew Islands), and G. rodericana (from Rodriquez),

G. arboricola, and G. graffi : all these forms possess an
accessory lateral nerve, but have no excretory system

;

they are also all striped ; and the number of proboscideal

nerves in them is large, varying, according to the infor-

mation available at the time at which Punnett's paper was
written, from 18 (australiensis) to 23 (graffi). With regard

to the two remaining species, Punnett says (loc. cit., p. 61),

"It is not impossible that G. novae-zealandiae may turn out

to belong to the same group (i.e., the latter group) when
more is known about it. G. australiensis resembles the

forms mentioned in the presence of an accessory lateral

nerve, but differs in having an excretory system."

The three specimens of G. novae-zealandiae which I

have examined exhibited the accessory lateral nerve ; I

have not, however, been able to detect any traces of an
excretory system. But I do not attach any value, as

evidence, to this purely negative result.

The presence of an accessory lateral nerve and the

well-marked striping point to the conclusion that G. novae-zealandiae belongs to

the second of Punnett's groups. The only fact which makes against this conclusion

is the small number (13) of proboscideal nerves in one of the specimens examined,
which is regarded as characteristic of the other group.

I am of opinion that until a very much larger number of specimens of all the

species have been examined it is unwise to attach any systematic significance to the

number of proboscideal nerves in isolated specimens.

The conclusion that the number of proboscideal nerves characteristic of Punnett's
two groups formed a discontinuous series, according to the evidence available at the
time at which Punnett's paper was written, was reached by reason of the imperfection
of that evidence. According to it, this number varied in the one group between
12 (chalicophora) and 15 (agricola), and in the other between 18 (australiensis) and
23 (graffi). Now we know that this number in australiensis varies between 16 and
19 ; and it is a noteworthy fact that the gap between the two groups should have
been bridged over by the species which presented the lowest number in the group

Fig. 2.

Geonemertes novae-zealandiae.

Dorsal view. ( x 4.)
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characterized by the larger number of nerves. The barrier between the two groups

is further broken down by the possession by G. novae-zealandiae of numbers (13

and 17) characteristic of both groups.

Let us now turn to the question of the number of reserve stylet-pouches. In

the table in Punnett's paper G. australiensis is stated to possess 2 and novae-

zealandiae 4. Now, Dendy, in his monograph on G. australiensis, says (p. 98).

"they are not definitely two in number, as appears to be the case in G. chalicophora,

but their number varies ; I have counted as many as five in a single specimen "
;

and, further, with regard to G. novae-zealandiae, " The calcareous stylets have the

usual form, and I detected four reserve sacs in the usual position. Probably,

however, this number is not constant."

The explanation of the apparent contradiction between Coe's and Punnett's

table and Dendy's original account is probably of the following kind.

I have been able to examine the reserve stylet-pouches in six specimens of

G. australiensis, and find them to vary in number between 2 and 5 ; but that even
when there are more than 2 the pouches are always arranged in two groups which are

vis-a-vis to one another, and in which the component individual sacs are closely

apposed to one another. The details of the association of these sacs in the two
groups, which we may call x and y, in the six specimens (a to /) are as follows :

—

Group x. Group y. Total

a .. 1 2 3

b .. .. 2 3 5

c . . .. 2 3 5

d .. ..2 3 5

e .. 1 1 2

f .. ..2 3 5

It is therefore only true that G. australiensis has 2 reserve stylet-pouches in the

sense that it sometimes actually has only 2, as in e ; and that when it has more they

are always, so far as the present evidence goes, associated in two groups. In the

only specimen, however, of G. novae-zealandiae which I have which shows the dis-

position of these sacs the four sacs are not associated in groups, but are, as in

G. spirospermia, at the four points of the compass, as seen in transverse section.

It is possible that the disposition of the reserve stylet-pouches may afford a

further distinguishing character between the two groups. But it is a noteworthy

fact that the only two species of the other group which agree with the agricola-

chalicophora group in having their reserve sacs only 2 in number or arranged in

two groups are—(i) G. australiensis, which bridges the gap between the two groups

by the number of its proboscideal nerves ; and (ii) G. graffi, which possesses the

greatest number of proboscideal nerves in the whole genus—namely, 23.

COMPARISON BETWEEN THE NEW SPECIES OF THE GENUS GEONEMERTES AND
THOSE ALREADY KNOWN.

G. spirospermia differs from any other known species of land nemertean in the

pattern of its pigmentation. There is no other species with two stripes. The pos-

session of spiral spermatozoa is also a character peculiar to it. It agrees with the
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average character of the " striped " group in being striped, in the large number
of proboscideal nerves (18), in the possession of an accessory lateral nerve, and
(possibly) in the possession of 4 disparate reserve stylet-pouches.

G. caeca differs from any other known land nemertean in being totally blind.

It is also the smallest species of Geonemertes hitherto recorded. It seems to approxi-

mate most closely to G. australiensis, with which it agrees (possibly) in the number
of its proboscideal nerves, in the absence of striping (possibly), in the possession of

so many as 5 reserve stylet-pouches, and perhaps in the absence of eyes, if the diffuse

arrangement of these organs which is peculiar to G. australiensis may be regarded

as the first stage in their disappearance. It seems not unreasonable to regard any
departure from centralisation in an organ like the eye as an indication of ap-

proaching dissolution.



ARTICLE XXIX.—THE GEOLOGY OF CAMPBELL ISLAND AND

THE SNARES.

By Professor P. Marshall, M.A., D.Sc, F.G.S., School of Mines, Otago University ; assisted by

Mr. E. Browne, Wanganui.

CAMPBELL ISLAND.

The information previously possessed in regard to Campbell Island was mainly
derived from the work of Filhol.* Buchanan"!" made some observations on the

rocks of the island, and still later HectorJ stated the general results obtained from
his visits. Summaries of these have been made use of by Suess§ and Hutton.||

The results here set forth were obtained from a five days' visit to the island,

and are necessarily somewhat incomplete and disconnected.

Owing to the tangled nature of the wind-resisting scrub, expeditions were in

some measure circumscribed. For almost the whole time the weather was boisterous,

and often wet, and snow fell more than once.

The following are the days' journeys, in the course of which observations were

made and material collected : (1.) From the camp near the head of Garden Cove
to the western side of Mount Dumas, Monument Harbour, South-east Harbour,
the summit of Mount Honey, and Filhol Peaks. (2.) From camp to North-west

Bay and the south-west coast. (3.) From camp to Mount Menhir, Mount Paris,

the south coast, and Mount Dumas. (4.) From camp to St. Col Peak, North-east

Harbour, Lyall Pyramid, and Mount Beeman. (5.) From camp to Terror Point,

afterwards to Mount Azimuth.

This list shows that the east and north coasts were not visited. Inspection

from the deck of the " Hinemoa " showed that this portion of the coast-line is

formed of nearly horizontal lava-flows separated by scoria-beds.

GEOLOGY.

In general outline Campbell Island approaches a circular form more nearly than

any other simple figure, though the regularity is much interfered with by the great

indentation of North-west Bay.

A portion of the coast-line nearly three miles in length is fairly straight, and
faces north-north-east. The cliffs in this portion of the island appear almost 200 ft.

high, and are perfectly abrupt. These features are maintained in the adjacent

* Filhol, " Mission de File Campbell."

f Buchanan, J., " Campbell Island and its Flora," Trans. N.Z. Inst., vol. xvi, p. 394.

% Hector, J., Trans. N.Z. Inst., vol. xxviii, p. 736, 1896.

§ Suess, E., " The Face of the Earth," vol. ii, p. 146.

||
Hutton, Captain F. W., " Index Faunae Novae Zealandiae," p. 16.
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portion of the coast-line between the north-east and south-east points, though two

small islands lie off this part, and two deep inlets—North-east Harbour and Per-

severance Harbour—strike far into the recesses of the island from the east. One

i II

Gabbro.

Miocene.

i^1 Volcanic Breccia

Volcanic Lavas.

o
Courrcjolles Point

Yvon Villarceati

25 North-east
Harbour

Perseverance

2o Harbour

Geological Map of

CAMPBELL ISLAND,

Scale of Nautical Miles.

of the islets mentioned is situated at the north-east corner, and the other at the

entrance of the North-east Harbour.
The south coast is far less regular. Here in several places the land falls pre-

cipitously from a level of 1,500 ft. high to the sea-margin, though the highest cliffs
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are sometimes separated by quite low saddles. At the east of this part of the coast

an inlet—Monument Harbour—reaches two miles into the land. The entrance to

a lagoon at the head of the bay is obstructed by a boulder-bank, across which the

waves break in rough weather and at high tide only. On either side of Monument
Harbour the land rises abruptly, and off its entrance are two needle-shaped islands

and a larger block, Jacquemart Island. Further west the coast-line, for the time

directed north, strikes straight across Mount Eboule in a vertical cliff, and further

westward Mount Dumas presents a vertical front for nearly its whole height of 1,650 ft.

Thence the cliffs become low, and there are several outlying islands ; but in the south-

west corner Mount Paris is intersected in the same way as Mount Eboule and Mount
Dumas. Thence as the coast-line stretches north and east it is relatively low until

a point is reached west of Tucker Cove. In the extreme south-west corner of North-

west Bay, where a mass of gabbro rock forms a protecting headland, there is a small

sandy beach, protected from the violence of the heavy westerly swell by Dent Island,

as well as by the westerly point of the bay. The remainder of the coast-line is ex-

tremely high and steep, with several outlying rocks. In the north it stretches some-

what to the west, and thus forms Courrejolles Point, a jagged promontory separated

from the rest of the island by a low neck.

From this general account it will be noticed that the cliffs are far higher and
the outlying islands more numerous on the west and south than elsewhere, and
that the only accumulation of shore drift is at the entrance to Monument Harbour
lagoon and in the corner of North-west Bay. As will be seen afterwards, the differ-

ence in the hardness of the rocks cannot be held to be sufficient to account for the

change in height of the cliffs in different parts of the island. The only adequate

explanation is to be found in the prevailing south-westerly swell and current, which
have effected the removal of large rock-masses in the south and west of the island,

and the coast on these sides now strikes across what was the heart of the island.

The entire absence of terraces in the harbours and on the exposed headlands

offers a strong presumption that the island has not been submitted to a movement
of elevation since its present features were acquired. The nearly complete absence

of bars of drift suggests that the present elevation has not been long maintained,

for with such a strong swell and prevailing current from the south-west the drift

from even such a short coast-line would be expected to build up a gravel-bank ex-

tending north-eastwards from Courrejolles Point. Of this no sign was seen, nor is

there any gravel-bank in the island, except at Monument Harbour, where it is but

50 yards long, and composed of material derived from the adjacent slopes of Mount
Eboule. If the absence of raised beaches and rock shelves is accepted as proof

that there has been no recent elevation, and the absence of bars of sand and boulders

is proof that the present level has not been long maintained, it is probable that a

movement of depression must be in progress. Of such a movement there appears

to be sufficient evidence in the existence of such inlets as North-east Harbour and
Perseverance Harbour. That both of these are due to an agent of surface-erosion

there is no doubt, and, as will be shown later, the present level of their floors may
be due to depression since their formation. The large number of outlying islands

also appears to be due to the action of depression, which has left the higher summits
only above the sea-level, or possibly to the greater resistance offered by the harder

rocks to wave-action. It was impossible to visit the islets, so this point could not

be settled.
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Surface.
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Undulating and hilly country forms the surface of Campbell Island. In the

south Mounts Puiseux (1,322 ft.), Eboule, Dumas (1,650 ft.), Paris (1,526 ft.), and
Yvon Villarceau rise almost vertically from the ocean-shore. In the south-east

Mount Honey (1,867 ft.), with its plateau extending eastward, occupies all the area

between Perseverance Harbour and South-east Bay. Lyall Pyramid extends as a

ridge east and west, and separates North-east Harbour from Perseverance Harbour.

Mounts Azimuth (1,600 ft.), Faye (1,155 ft.), and Fizeau (1,555 ft.) form a nearly

continuous plateau north of the North-east Harbour, and the first of them rises

vertically from the western shore. Lesser heights—St. Col (984 ft.) and low ground
elsewhere—fringe the west ; while the curious conical Menhir stands between Dumas
and Yvon Villarceau. Another small conical hill—Mount Beeman—rises from the

low ground east of Tucker Cove. North-east Bay is separated from the western

coast by ground 1,000 ft. high ; but only undulating country, nowhere more than
500 ft. in elevation, separates Perseverance Harbour from North-west Bay.

2327

Fio. 1.

—

Panoramic Sketch of Campbell Island, from the top of Mount Paris.

As noted by Filhol, the surface of this island presents some striking features.

The main elevations approach generally the same level, but are quite separated

by low saddles, though Mount Azimuth and Mount Faye are exceptions, as they

are situated on the same plateau. Usually the elevations have peak-like summits,

though in some instances, such as Mount Lyall and Mount Honey, they have wide

plateau-like shoulders. All the higher hills are fringed in their upper portions by
a series of terraces, which rise like serried ramparts from the sloping ground below,

and are often so abrupt as to present formidable obstacles to all who attempt to scale

them. It will be noticed that this description agrees perfectly with that given of

Kerguelen by Renard.* Some of the lower hills have not this fortified appearance.

The Menhir has gently sloping sides until the crowning rock of druidical appearance,

to which its name is due, is reached at the summit. Mount Beeman, too, has no
succession of ramparts, but for much of its height it has precipitous walls of rock.

To the most casual observer it is evident that the terraced form of the hills

is due to the outcrop of nearly horizontal flows of lava, separated by the less-resistant

scoria-beds, the material of which was emitted between the periods of lava-flow.

The drainage of the island presents some peculiar features. The greater part

of the rainfall flows to the east, and this is particularly marked at the head of North-

* Part vii, " Physics and Chemistry of Voyage of ' Challenger,' "
p. 3, hi.



684 SUBANTARCTIC ISLANDS OF NEW ZEALAND. [Geology.

east Harbour. A few feet only separate the top of the western cliff from the easterly

slope. It is only in North-west Bay that any appreciable proportion of the rainfall

escapes to the west coast. Two small streamlets enter the bay, and deliver the

drainage from the west and part of the north slopes of Mount Dumas and from the

Menhir. The water from the east of Mount Dumas and from the north of Mount
Eboule, with that from the south of Filhol Peaks, enters Monument Harbour ; while

water from the east of Mount Honey, as well as from the south of it, falls into South-
east Harbour. The largest stream seen was one which falls into the head of North-
east Harbour. Its channel is 10 ft. deep, and it has the same width, with sides

formed of peat, and with a rocky floor. Except on the steepest slopes, the smaller

streams flow over peat floors. The peat is constantly slipping slowly from the hill-

slopes on all sides towards the bottom of the valleys. The main valleys have straight

or gently curved courses, with evenly contoured sides and semicircular heads. A
slight exception is found on the northern side of the valley which leads from the head
of the North-east Harbour, for here, below the terraces of lava, are to be seen larger

but less-marked terraces, sloping towards the head of the harbour at an angle of

about 5 degrees. There is one exception to the general form of the valleys as out-

lined above. The stream which flows from the eastern side of Mount Honey has

a head of the usual amphitheatre shape, but its floor is more encumbered with large

angular boulders than that of others, perhaps due to the fact that peat does not

grow so readily at the altitude of 800 ft. This is probably the valley referred to by
Hector :

" At an altitude of 800 ft. clear evidence of the former existence of a true

corrie and moraine of the first order was obtained."* Its floor drops suddenly,

and the stream flowing in it falls over bare rock, into which a small groove only

has been eroded. There is very little detrital matter where streams enter harbours.

The soundings of Perseverance Harbour show that the form of the valleys which
enter the head of the harbour is maintained within it. The floor is nearly flat, and
the depth gradually increases from the heads of the coves to beyond Terror Point,

where it is about 25 fathoms, though as much as 27 fathoms is recorded at one spot.

At the entrance the depth is 20 fathoms. This shows an overdeepening in the middle

part of the harbour. The soundings in North-east Harbour increase regularly to

the entrance. In all cases these soundings are taken from those recorded on the

Admiralty charts. Those given in Filhol' s plan differ but slightly from them.

A noticeable feature in all the natural sections is the absence of soil between

the rock and the peat. No material was noticed which could be regarded as a

product of ordinary processes of weathering by atmospheric action.

It is believed that all these features of surface form and structure can be most
readily explained as the effect of severe climatic conditions, which gave rise to re-

latively large glaciers. If it is sought to explain the form of the valleys by appeal

to stream erosion a prolonged action must be supposed, for the wide valleys are

relatively flat-bottomed. Prolonged action would have changed the juvenile features

of the valley east of Mount Honey. If the valleys were formed by stream erosion

the climate must have been somewhat different, for at the present time it favours

the growth of such vegetation as to produce peat, which protects the rock from

ordinary waste and decay. However, the growth of peat has been continuous ever

* Hector, Trans. N.Z. Inst., vol. xxviii, p. 736.
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since the surface of the island has been subject to the action of rain-water, as is

proved by the entire absence of clay and soil beneath the peat. This conclusion is

supported by the presence of only comparatively small alluvial fans at the heads of

the coves and harbours.

The slipping of peat may in some measure have evened the slopes of the valley-

sides, but such slips cannot be regarded as agents that have modified the form of

the rock walls, for no stones or rock matter is visible in the shore exposures of peat,

except such small rounded stones as may well have been disgorged by sea-lions as

they crawled over the land.

On the other hand, the semicircular heads of the valleys, their flat floors, their

straight or gently curved courses, are all features which are usual in country that

has been glaciated. The soundings of Perseverance Harbour suggest that it has

been overdeepened where the ice which filled it received the large additions from
Mount Honey and Mount Lyall, and therefore shows the same features as the fiords

and lakes of south-west Otago. The valley east of Mount Honey becomes a hanging
valley. It was occupied by ice tributary to a larger stream, which flowed from the

east of Mount Dumas, and received ice from Mount Eboule, Mount Filhol, and from

the south of Mount Honey, and had therefore a high surface, with which the surface

of the small tributary was confluent. The floor of the tributary, in consequence

of the small quantity of ice which occupied it, was less deeply eroded than that of

the main valley, and when the ice melted it remained perched on the side of the

main valley.

The terraces on the north-west side of the North-east Valley are regarded as

lateral moraines, an opinion which was strongly supported by an inspection of the

banks of the small streams which pass through them. Here and there beneath the

peat some rocky matter was exposed. It was found to be fragmentary, and, though
no striated boulders were seen, the form of the deposit and the shape of the rock-

fragments supported the idea of glacial origin.

Filhol' s explanation of the surface features of the island was largely based upon
the effects of volcanic action. The hills were regarded as volcanic cones. It will,

however, be shown subsequently that the close resemblance between the lavas on
different hills, or in some cases their actual identity, may be held sufficient to prove
that they must be regarded as parts of the same lavas which have become separated

by erosive action.

Geological Structure.

There is a greater variety of rocks in Campbell Island than would be expected

from a mere consideration of its dimensions ; but this was clearly shown by Filhol.

Both sedimentary and volcanic rocks are represented, and both occur in a good num-
ber of varieties. Their mutual relations allowed of very definite conclusions being

arrived at as to the geological history of the island.

Mount Menhir is formed of a gabbro which extends to the sea on the western

side of North-west Bay, and perhaps reaches to Dent Island. Near the coast its

upper portion is much decomposed. The surface of the gabbro appears to be ex-

tremely uneven. This is suggested by the fact that it forms the whole of Mount
Menhir, reaching to an elevation of about 600 ft. above sea-level, whereas half a

mile away it reaches the sea -level on the west and north, but is not seen in the cliffs
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Fig. 2.

—

The Western Cliffs of Limestone, Campbell Island.

at the same distance

away in the south. On
the west a section is ex-

posed which shows the

relation of the gabbro

to the sedimentary beds

which rest on it. The
junction appeared to be
unconformable, though
heavy rain and a bois-

terous wind prevented

a close inspection from
being made on the steep

cliff. In this section the

sandstones rest almost

horizontally on the un-

even surface of the gab-

bro. Similar sandstones

are exposed on the west-

ern shore at the end of

Perseverance Harbour, where they are found to consist of quartz grains only

slightly cemented together by limonite. Sometimes the quartz pebbles attain the

dimensions of stones 3 in. or 4 in. in

diameter. The sandstones are exposed

to a thickness of 10 ft. ; they become
finer towards the top, and change into

shales, sometimes carbonaceous, 50 ft.

thick. Limestones rest conformably

on the shales, and attain a thickness

of perhaps 500 ft. in the exposure in

North-west Bay.

The quartz is derived from schist,

but no exposure of this rock was found,

though Filhol mentions it as occurring

in two places, and in each of these a

careful search was made. In the

localities named by him the limestone

was found to be argillaceous and lami-

nated, and the laminae were highly

inclined. The rounded pebbles of

quartz may, at any rate, be taken as a

proof that an area of schistose rock

existed close at hand at the time of

their deposition in the conglomerate.

Beds of volcanic tuff rest on the

limestone apparently unconformably.

No clear section of their contact could

be seen, though one could probably be
Fig. 3. —Cliffs of Marble near the Westebn Side of

North-west Bay, Campbell Island.
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found on the south-west coast, between Mount Dumas and Mount Yvon Villarceau.

The tuffs are of submarine origin, for they contain marine fossils in at least three

places—namely, (1) near

Terror Point, in Perse-

verance Harbour; (2) at

the foot of Mount Du-
mas; (3) between Mount
Dumas and Mount
Eboule. Apparently
only the first of these

localities was visited by
Filhol. My knowledge
of the other localities is

due to the kindness of

Mr. Chambers and Mr.

Des Barres, who col-

lected fossils for me
from them. The thick-

ness of the tuffs is about

500 ft. on Mount Dumas
and about the same on

Fig. 4.

—

Mount Menhir, Campbell Island, feom the East. the Seaward face 01

Mount Eboule.

Upon the tuffs volcanic lavas are found. Four lavas can be clearly seen on

Mount Dumas and Mount Honey. They lie almost horizontally, though on Mount
Dumas there is a distinct

dip to the eastward, as

is clearly seen in Filhol's

sketch of the mountain.

The lavas stand out as pro •

minent terraces on the hill-

sides, as they resist erosion

strongly compared with

the relatively soft scoria -

beds which separate them.
The lowest lava - flows

are trachytes, the upper
are dolerites or basalts,

and there are others of

intermediate composition.

Some of the upper scoria

-

beds were deposited under
subaerial conditions, for

the fragments are full of

gas-pores and are dark
red in colour. Dykes are

very numerous in all the rock-systems except the gabbro, in which none were seen
;

and they are far more numerous in the sedimentary rocks than in those of volcanic

Fig. 5.

—

Peat 8 ft. thick, resting on Breccia, between Mount Paris and
Mount Dcmas, Campbell Island.
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origin. The limestone, in particular, is traversed in all directions by vertical and
horizontal intrusions, which on the western cliffs form a complete network. They
vary in composition from trachyte to basalt. One igneous rock is of special interest.

It is found at an elevation of 400 ft. on the north-east slopes of Mount Dumas, near

the western shores of Perseverance Harbour. In composition it is a porphyry, but

contains a notable amount of zircon in relatively large crystals. Finally, a covering

of peat, 40 ft. thick in the valleys, though only 10 ft. thick on the sloping ground,

and practically absent from the hill-tops, is still of sufficient importance to mask
all the surface features.

In this brief statement of the rock-occurrences it will be noticed that there are

important differences from the account given by Filhol. As mentioned earlier, no

trace of mica-schist in situ could be found by the members of the expedition.

The granite mentioned

by Filhol as occurring in

a dyke in the schist de-

scribed by him at North-

west Bay could not be

found. Though this

granite is stated to occur

at the tide-level only, it

was expected to be con-

spicuous, for Filhol men-
tions large crystals of

mica as distinct. On the

other hand, Filhol makes
no mention of the large

mass of gabbro which
actually forms the west-

ern side of the bay. It

is hardly possible that

Filhol mistook this rock

for granite, but he gives

no accurate description of the rock which he calls granite.

As will be mentioned in detail afterwards, the volcanic rocks collected by the

members of the expedition were in several important respects wholly different from
those described by Filhol.

Geological History.

The oldest rock found in Campbell Island by the members of the present ex-

pedition is the mass of gabbro near the south-west corner of the island. Reasons
for considering it older than the sedimentary and volcanic materials have already

been given. The absence of pebbles of gabbro in the Miocene sediment, however,

is remarkable. It must also be remembered that in Mount Menhir the gabbro
now rises above the Miocene sediments, The uneven nature of the surface of this

mass is believed to be sufficient to prove that land existed here before Miocene
times. This conclusion is supported by the observation of the nature of the lowest

Miocene sediments. It will be remembered that they consist of gravels and

Fig. 6.—A Sill of Basalt, Nokth-west Bay, Campbell Island.
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sandstones, and the component grains are formed of quartz which has the structure

of schist quartz. It is therefore reasonable to infer that some area of metamorphic

rocks was then exposed above the ocean-surface. During the Miocene period sub-

mergence was in progress, and the final stratified rocks of the series consist of

almost pure oceanic limestone, without a trace of detrital matter. This appears

to imply that all the land was submerged towards the close of the period. Volcanic

action broke out about the end of the Miocene period. At first the volcanic action

was submarine, and the marine fossils imbedded in the fragmental matter which

was first ejected show that the water was relatively shallow, and that the sea-floor

was inhabited by a fauna comprising much larger species of Mollusca than are at

present found there. Elevation probably continued during the period of volcanic

activity, for the scoria-beds which separate some of the upper lava-flows are highly

oxidized. After the cessation of volcanic action the ordinary processes of destruc-

tive actions by degrees modified the surface, and before long glaciers were formed,

and the valleys were deepened and widened. To what extent the present drainage-

system had been developed before the glacial advance is not indicated, so far as.

the observations made by the present expedition are concerned. It is certain that

a climate of mild temperate character prevailed at the commencement of the

volcanic period, and it is probable that a considerable interval of time would
elapse before conditions would change to a sufficient extent to allow of the forma-

tion of glaciers.

Much discussion has from time to time taken place as to the cause of glaciation

in New Zealand. Captain Hutton always held to the opinion that the extension of

the glaciers—the only glaciation of which we have evidence—was caused by a greater

elevation of the land, without any important change in climatic conditions. He
quoted the southern islands in support of this theory, for he failed to detect any sign

of glaciation in them. Haast explained the glacial advance in New Zealand as due
to the greater amount of land-surface then above the snow-line, for he supposed
that the elevated land was then dome-shaped and little dissected by erosion. Hector
appears to have regarded the glaciation as a result of the same general cause to which
the formation of glaciers in the Australian Alps and in Tasmania were due. It is

well known that this cause has not yet been clearly defined, and that there is no
consensus of geological opinion about it.

So far as Campbell Island is concerned, no evidence in favour of greater

elevation was found, except, perhaps, an elevation sufficient to raise the floor of

Perseverance Harbour above the sea-level—that is 180 ft. As before stated, there

was considered to be abundant evidence of glaciation. The period of this glacia-

tion appears to have been about contemporaneous with the Pleistocene glaciation,

by which so many different parts of the temperate regions of the world were
affected. It is therefore reasonable to consider the formation of glaciers on the

island as a result of a general cause which resulted in the refrigeration of so many
regions of the earth's surface.

By ice erosion the surface of Campbell Island acquired the majority of

the features which it now possesses. The volcanic plateau ! which formerly
composed the island was dissected, the lava-flows were cut up into isolated

fragments, the underlying rocks were exposed, and the present features were the
result.

45—S.
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Directly the glaciers had dwindled away the surface of the island was occupied

by peat-forming plants, and by their agency the whole island has become covered

with a mantle of peat. The origin of the peat-forming plants hardly comes within

the scope of this paper, but it may here be emphasized that we know but little of

the depth of the surrounding ocean. That it is shallow is known, and it is quite

possible that portions are so shallow that a relatively small elevation would allow

of a land connection between lands which are now widely separated. It is, how-
ever, quite possible that the glaciation was not severe enough to prevent vegetable

growth from continuing to exist on the lowlands.

Since the disappearance of the glaciers the island does not appear to have had
its level lowered to an important extent ; but wave-action has had an important
effect in modifying the coastal features ; the western coast in particular has

suffered, and the removal of much material has been effected and high cliffs have
been formed.

PETROGRAPHY.
GrABBRO. (Fig. 8.)

Hand-specimen grey, without any conspicuously large crystals, though feldspar

and augite are distinct.

Section : Feldspar much twinned ; the maximum angle of extinction is 27°,

so the species is an acid labradorite. Augite light brown, with slight schiller

structure, and often twinned. Olivine in many instances included poecilitically in

the augite. A good deal of ilmenite. The normal order of crystallisation was
followed.

The rock occurs at Mount Menhir, and on the west coast, south of North-west

Bay.

Si0 9

A1
2 3

Fe.,0
3

FeO
'

CaO
MgO
Ti0 2

Na 9

K 26
H 2

10013

Chemically the rock is a fairly typical gabbro, though rather acid, as would be ex-

pected from the large quantity of feldspar.

Porphyry. (Fig. 10.)

A light-grey rock, showing large crystals of feldspar and cleavage-plates of

black mica.

Section : Feldspar crystals, with a core of oligoclase, usually with a mantle of

anorthoclase. The mica is biotite. A little brown hornblende (barkevicite). A

Analysis.

5176
1754
540
694
7-85

2-89

0-96

351
0-87

241
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few zircons, usually small. Occasionally crystals of perofskite with a light-brown

translucence. Groundmass almost entirely feldspar microlites (anorthoclase ?).

There is some fine yellow dusty matter of secondary origin and some exceedingly

minute grains of magnetite.

The rock occurs on the western shore of Garden Cove, at an elevation of about

200 ft. above sea-level. Numerous zircons have weathered out from its surface,

and can be found beneath the surface-covering of peat.

Analysis.

. 6512

. 16-70

400
103
125
0-28

0-80

5-69

324
2-54

SiO„

A1.,0
3

Fe^Og
FeO

'

CaO
MgO
TiO,
Na.,0

K 96
h:,o

10065
Zirconia was not separated.

This chemical composition is typically that of a trachyte. The structure of

the rock suggests that it forms a minor intrusion, but the geological relations are

completely obscured by the covering of peat.

Trachyte. (Fig. 11.)

Specimens of this type of lava were obtained from several localities. In ap-

pearance the rock varies but little. It is always dark green in colour, and shows
cleavage-surfaces of large crystals of feldspar.

In section the feldspars are seen to be for the most part sanidine or anorthoclase,

both kinds of mineral being present generally in one slice. In some instances oligo-

clase occurs as well. Pyroxene is always present ; its green colour shows that it

is a kind of aegerine-augite, though the high extinction-angle shows that the aegerine

molecule is not contained in it to a large amount. In the groundmass the feldspar

crystals in many cases have an isometric habit, and the structure becomes ortho-

phyric. The pyroxene of the groundmass solidified after the feldspar ; it is in

irregular-shaped crystals (anhedrons) of a very pale green colour. There is a fair

amount of magnetite, and there are occasional pseudomorphs of serpentine after

olivine.

In all the localities where this rock was found it was apparently the lowest of

the series of terraced lavas, and it may therefore be regarded as the earliest lava-

flow in this area.

The rock was obtained from the following localities : Mount Honey, Mount
Eboule, Filhol Peaks, Mount Dumas, Mount Azimuth, and Mount Lyall. In every
case it was found at an altitude of about 1,000 ft. above sea-level. Some of the
dykes in Perseverance Harbour are of the same rock.
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Analyses.

Mount Honey. Mount Lyall. Filhol.

SiO, .. . 63 34 63-56 65-50

Al 96 3
. . 15-24 15-32 10-50

Fe 2 3
. 5-15 4-29 13-30

FeO . 2-06 2-85

CaO . 3 30 190 3-32

MgO . 0-82 0-21 0-05

Ti0 9 . 0-53 0-40

Na 2 . 6-28 6-48 6-50

K
2

. 2-38 209 1-71

H
2 . 1-78 1-21

Loss . 102

100-88 100-83 100-00

The third analysis given is quoted from Filhol, p. 168. It represents the com-
position of his " andesitic basalt with anorthite." From the localities he mentions

for his andesite, it appears to be the same rock as that here called trachyte.

On the western cliffs, just beyond
St. Col Peak, there is a peculiar type
of rock, which appears to form an in-

trusion. The stormy weather which
prevailed when this locality was visited

prevented a close examination from
being made. From what could be
seen, the rock appears to occur along

a line of fracture which separates the

limestones from the tuffs. The down-
throw of this fault appears to be about
500 ft. to the north. The following

three specimens are from this locality :

—

352. Hand-specimen pale grey,

with a flinty appearance. Section

:

Perfectly clear and transparent glass.

A few minute microlites of feldspar

and one or two plates of biotite are

imbedded in the glass. There are

numerous extremely minute spherulitic

bodies.

353. This specimen is pale grey,

with a distinct lamellar structure. In
section quartz is plentiful, but the

grains are irregular and angular. In
places the quartz forms small plates enclosing feldspar which recall the micro-

poecilitic structure, Arfvedsonite occurs rather abundantly, in highly irregular

Fig. 7.

—

Summit of Lyall Pyramid, Campbell Island

(1,273 ft. high).
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Fig. 8.

—

Gabbro, Mount Menhir, Campbell Island.

Micro, section, magnified 25 diameters, between crossed

nicols.

4$

->v .
•.

4
.1 w

Fig. 9. -Micko. Section of Dolerite, Summit of Mount
Dumas, Campbell Island.

Magnified 25 diameters, between crossed nicols.

Fig. 10.

—

Micro. Section of Porphyry from Lower Slopes
of Mount Dumas, Campbell Island.

Magnified 25 diameters, between crossed nicols.

The large crystal is anorthoclase ; the groundmass feldspar

microlites in isotropic matter.

Fig. 11.

—

Trachyte with Orthophyric Structure from Lower
Slopes of Mount Eboule, Campbell Island.

The lightest crystal anorthoclase, the darkest aegerine-

augite, and the third augite.
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patches. It has the normal pleochroism for the mineral—(c) indigo blue, (b) dark
blue, (a) yellow.

A third specimen has a banded structure. The dark bands proved to be a trans-

parent glass which includes minute idiomorphic crystals of olivine. The white

bands are composed of interlocking crystals of quartz with a little brown glass

between them. It appears as though the volcanic glass had been forced between
the quartz laminae of a schist.

At Filhol Point, in Perseverance Harbour, near the observatory, a pale reddish-

grey rock crops out at the sea-level. There is a distinct shimmer on the fracture

of the rock, denoting the presence of numerous parallel feldspars. Sections show
an indefinite micro-spherulitic structure. The feldspar is all sanidine. Minute
aegerine granules occur, and there are irregular crystals of riebeckite. There is a

considerable number of minute yellow laths, seldom more than 0*2 mm. in length,

and extremely narrow. Refractive index high. Cleavage good. The ether axes

a and b lie in the lath-shaped sections, and the extinction is not quite straight (3)

in some sections. No pleochroism. These characters show that the mineral is

mosandrite, an identification that is supported by the fact that zirconium was found
by analysis.

Analysis.

Si0
2

A1
2 3

Fe 2 3

FeO
CaO
MgO
Zr0 9

Ti0 2

Na0 2

K 2

H

69 02

1532
4-29

051
032
Oil
0-16

0-40

547
434
1-86

100-80

This appears closely allied to pantellarite.

Phonolite.

A dark-grey rock, with a distinct shimmer on the fractured surface, owing to

the abundance of cleavage-surfaces of feldspar.

Section : Though even-grained, the rock is not very fine-textured. Sanidine is

the dominant mineral. The crystals usually show Carlsbad twinning. Between
the feldspars a good deal of aegerine, with the usual pleochroism. With the aegerine

is some cossyrite and riebeckite, but the latter is much changed to a brownish-yellow

substance. A little magnetite occurs with the cossyrite. Though not seen in sec-

tion, a little nepheline is apparently present, for crystals of salt are obtained when
solution obtained by treatment of the rock powder with hydrochloric acid is evapo-

rated.
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Si0 9

Al 26 3

Fe 3 3

FeO
CaO
MgO
Ti0 9

Na
K.,6

h;o

Analysts.

65-52

14-80

5-72

2-83

1-10

0-16

0-56

4-92

3-23

1-76

100-60

This result shows that the rock approaches closely to the trachytes, but structurally

as well as mineralogically it differs considerably from the other trachytes of Campbell

Island.

The only locality at which this rock was found was on the eastern shore of

Perseverance Harbour, about a mile from the observatory-site, in a locality where

practically all the other rock exposures are covered by slip-material which has

come down the flanks of Mount Honey.

Fig. 12.

—

Micro. Section of Basalt Dyke from Dyke 9,

of Perseverance Harbour, Campbell Island.

Feldspar and augite in about equal proportions, and
titaniferous iron-ore.

Head Fig. 13.

—

Micro. Section ok Limestone, North-west Bay,
Campbell Island.

Nodosaria at the left of the figure.

Basalts. (Figs. 9 and 12.)

There is a considerable amount of variety in the basaltic rocks, though the

variation is more a matter of structure than of mineral content. The basalts are

all black rocks, and those which are found at the high levels are usually much more
fine-grained than those at the lower levels. At the top of Mount Dumas and Mount
Honey an extremely dense rock constitutes a lava-flow. The feldspar is in very
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small microlites, which often show a flow-structure. The augite is of a pale-grey

colour, and is still more minute than the feldspar. It is associated with abundant
magnetite. The olivine is also in minute crystals, which do not occur very com-
monly, and are stained yellow owing to the formation of limonite. In each case

there is a coarse-grained lava below the fine basalt. This contains large crystals

of feldspar which is undoubtedly labradorite. The other minerals are in smaller

crystals. The olivine is much changed to serpentine. Augite is practically restricted

to the groundmass ; it is brownish. Magnetite and titaniferous magnetite are

rather abundant.
Analyses.

Mount Honey, Beeman Hill

near Summit. Basalt.

SiO., 53-40 52-36

Al.,63 15-94 14-20

Fe 2 3
9-14 5-80

FeO 3-59 6-68

CaO 8-57 7-40

MgO 3-37 3-09

Ti0 2
2-60 2-40

Na 9 2-18 5-42

K 26 1-19 2-06

H 2
1-51 1-57

100-39 100-98

Beeman Hill is composed of basalt of rather a different kind ; it is por-

phyritic, but augite as well as feldspar occurs among the larger crystals. In the

field occurrence this rock has a distinct columnar structure.

The summit of Mount Paris is composed of a basalt that has a few porphyritic

crystals of labradorite, but the base of the rock is very fine, and the augite is

pale grey.

At the top of St. Col Peak the basalt is rather similar to that at the top of

Mount Paris.

Several of the dykes on the western shore of Perseverance Harbour are formed
of a basalt that is closely related to diabases in structure. These rocks do not

contain any olivine. They are very dense. The augite is in plates of small size,

but sometimes encloses a few feldspar microlites ophitically ; it has a violet

tint, which probably indicates that it is titaniferous. The feldspar is in the

form of microlites only. There is a good deal of glass and some serpentinous

matter.

Several of the smaller dykes have a purely glassy selvage. The dykes on
the shore of Perseverance Harbour numbered 2, 14, 23, 24, 25, 4, 12, 9, and 22

are formed of this type of rock.

Some of the basic rocks are coarse enough to call dolerites. Most of them,
such as that at Terror Point, are different from the basalts in texture only ; but
one, a light-grey rock, found near the summit of Lyall Pyramid, has porphyritic

crystals of olivine and augite. Dyke 7 is similar to it, as well as another dyke
on the west side of Mount Dumas.
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Melilite Basalt.

A dark-grey dense rock found at Lyall Pyramid.
Section : A few feldspar crystals, little twinned, but one individual is distinctly

andesine. A few colourless augites and some olivine crystals with crusts of limonite.

With the olivine a few flakes of reddish-yellow mica, probably anomite. Ground-
mass very fine-grained. Colourless

augite magnetite and olivine are

present in about equal quantities
;

they are imbedded in plates of

a feebly bi-refringent colourless

mineral. The characters of this

mineral suggest melilite, and its

presence is proved by the separa-

tion of gypsum needles from a

solution in dilute hydrochloric

acid on the addition of sulphuric

acid.

Very similar rocks occur at

the summits of Mount Dumas and
Mount Honey, but in them melilite

appears to be wholly replaced by
feldspar.

Analysis.

SiO., . 54-44

Al.,0, . 12-83

Fe.,0, 8-32

FeO 5-41

CaO 6-90

MgO 2-66

Ti0 9 2-68

Na.,0 4-34

KoO 1-58

H.,0 1-58

100-69

Limestone. (Fig. 13.)

As a rule, the limestone is

somewhat lamellar, but appears to

the naked eye to be perfectly

homogeneous. In section a few
grains of glauconite are occasionally

seen ; except for these, the whole
rock consists of extremely fine cal-

careous matter, in which tests of

Foraminifera can be seen.

Basalt dykes.

Trachyte dykes.

Nature of dyke not
determined.

Plan* of Foreshore of Head of Perseverance

Harbour, Campbell Island, showing the

Number and Direction of Dykes.



698 SUBANTARCTIC ISLANDS OF NEW ZEALAND. [Geology.

MUDSTONE.

On the eastern side of the head of Perseverance Harbour, in the locality where
Filhol records schist, there is now exposed a lamellar mudstone. In section it is

seen to contain abundant angular grains of quartz, imbedded in extremely fine-

grained dusty matter, in which occasional flakes of muscovite are distinct.

Quartz.

Pebbles of this mineral obtained from the conglomerate beneath the limestone

consist entirely of interlocked grains of the same appearance that is usually pos-

sessed by the quartz of schists. It frequently shows undulose extinction.

Marble.

At North-west Bay the limestone is represented by a crystalline rock which
proved to be a fine-grained marble. The recrystallisation was not quite complete,

for traces of the tests of Foraminifera still remain.

Flint.

Abundant in some of the limestone. Many flints are exposed on the shore at

the head of Perseverance Harbour and along the middle part of the coast of North-

west Bay.

From the foregoing statements the sequence of volcanic rocks will be found
to be as follows :

—

The first effect of volcanic action was to form a great thickness of tuffs.

The earliest lava-flows consisted of trachytic rock. Two distinct flows of this

rock can be seen on the flanks of Mounts Dumas, Lyall, Eboule, and Azimuth, and
it is possible that further work would reveal their presence on the other hills. On
Mount Dumas the lowest flow is nearly 100 ft. thick. The trachyte lavas lie at

rather a higher level on Mount Dumas and Mount Azimuth than on Mount Honey
and Mount Lyall. Rapid fluctuations of the barometer prevented any accurate

observations being made as to exact elevations.

The trachytes are succeeded on the greater heights by coarsely porphyritic

basalts or dolerites. This lava decomposes rather easily, and does not present a

steep scarp, so its thickness could not be estimated, but it is relatively thin.

On Mount Lyall the porphyritic basalts are followed by melilite basalt, and on
Mount Dumas and Mount Honey by extremely fine-grained basalts which closely

resemble the melilite rock, though the feldspar represents the melilite.

Ordinary basalts do not appear in this succession, but the separate mass of

Mount Beeman is formed of this rock, and it is also found in numerous dykes and
in rather a coarse form at Terror Point.

The remarkable agreement in the succession of lavas in the different hills is in

itself almost sufficient to prove that they have all issued from the same point of

eruption. The slight slope in the level of the trachyte-flow to the east may be suffi-

cient to prove that the main point of eruption was to the west of the present land.
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It will be seen that this rock-succession is very different from that mentioned

by Filhol. The following is an attempt to summarise his statements as to the nature

and succession of the lavas :

—

(1.) Andesites with labradorite, but without olivine. The base of Mount Dumas,
Mount Honey, and the mass of Mount Lyall.

(2.) Andesitic basalts, with labradorite, olivine and pyroxene. The terraces

of Mounts Dumas, Puiseux, Fizeau, and the upper mass of Mount Honey.

(3.) Andesitic basalts, with anorthite, olivine, and pyroxene. The small peaks

between Mount Dumas and Mount Honey.

(4.) Labradorite basalt. Dykes.

(5.) Labradorite basalts. Dykes like those at Terror Point.

Filhol's idea of the source of the volcanic rocks and the points of emission is also

altogether different from that outlined above. These are his words :
" En jetant

les yeux sur la Carte jointe a ce travail on peut voir que les eruptions volcaniques,

dont l'ile Campbell a ete le siege, se sont produites en des points excessivement

nombreux, et, d'autre part, on peut constater a quel faible degre les formes exte-

rieures des divers centres eruptifs ont ete modifiees par le temps. Si je tracais

l'histoire de chacun de ces massifs volcaniques resserres les uns contre les autres je

serais conduit a repeter constamment et dans le meme ordre des observations iden-

tiques."

It will be remembered that the form of the hills, which was considered of such

importance by Filhol in considering their origin that he suggested that they were

simple volcanic cones, is here ascribed to the action of denudation.

The slight slope of the lavas from the west has just been mentioned as a reason

for thinking that the point of eruption was westward of the present land. This con-

clusion is supported—(1.) By the fact that the converging point of the dykes on the

foreshore of Perseverance Harbour is also westward of the inlet, though apparently

not far from its margin ; however, the dykes that were examined show no exact

point of convergence. (2.) Dykes are more numerous in the limestone cliffs of

North-west Bay than elsewhere, and particularly so in its middle portion. (3.) The
limestone becomes more and more metamorphic as it is followed westward : this

might be ascribed to the action of the gabbro, if it is regarded as younger than the

Cainozoic rocks ; but, as previously stated, the horizontal position of the limestone

(which does not appear to have been disturbed even where it rests on the gabbro),

the decomposed surface of the gabbro, and the absence of any dykes of crystalline

rock in its neighbourhood are all facts that tell against the probability of the

gabbro being intruded into the rocks which now rest on it.

Though it cannot be said that the evidence in favour of important structural

movements was particularly clear, some information in regard to this was obtained.

At Camp Cove the limestone dips west at an angle of 15°, though on the west
coast it is almost horizontal. In the western part of the bay it becomes somewhat
argillaceous, more distinctly laminated, and highly inclined, with a north-and-south
strike. It shows exactly the same features near the head of Garden Cove. It is

believed by the writer that these mark the position of small faults. In the high
western cliffs between St. Col Peak and Mount Azimuth there is, as far as could be
seen in the boisterous weather experienced, a sudden change from limestone to

breccia, and between the two a vertical intrusion of glassy trachyte, which thus
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appears to follow a plane of fracture, which in this case has a strike nearly east-

and-west. From the relative elevations of the limestone and the breccia, there was
roughly estimated to be a displacement of 500 ft. or more.

PALAEONTOLOGY.
But few fossils have hitherto been recorded from the rocks of Campbell Island.

The only identifications that have been recorded are those given by Filhol. Wald-

heimia campbellica and a Pentacrinoid stem are the only forms described, but mention
is made of the occurrence of several kinds of Foraminifera in the limestones. Hector
more lately states that fossil wood has been found, but no locality is mentioned.

The locality from which Filhol obtained his fossils are—(1) the limestone at

Point Duris, near the head of Perseverance Harbour
; (2) the breccia near Terror

Point. Both of these places were searched carefully by the members of the expedi-

tion, and, in addition, a large number of fossils were found by Messrs. Chambers and
Des Barres from volcanic breccia at two places on the south coast-line.

The following forms were represented in the collection :

—

CRINOFDEA.

Pentacrinus, Miller.

Pentacrinus stellatus, Hutton, Cat. Marine Tert. Moll. & Echin. of N.Z.

Distrib.—Curiosity Shop, Chatham Islands.

ECHINOIDEA.

Micraster, Ag., Brissopsis, Ag., sp. ind.

Log.—Limestone, Perseverance Harbour.

BRACHIOPODA.

Magellania, Bayle.

Magellania lenticularis, Hutton, Trans. N.Z. Inst., vol. xxxvii, p. 476.

Terebratula lenticularis, Deshayes, Mag. Zool., 1841, pi. xii. Waldheimia len-

ticularis, Adams, Gen. of Recent Moll., ii, 575. Magellania lenticularis,

var. ovalis, Hutton, Trans. N.Z. Inst., vol. xxxvii, pi. xlv, fig. 2.

This appears to be identical with Waldheimia campbellica of Filhol.

GASTROPODA.

CONCHOTHYRA, Hutton.

Conchothyra parasitica, Hutton, Trans. N.Z. Inst., vol. xxvi, p. 358, pi. xliii.

The specimen is not well preserved, but it appears to be correctly placed here.

Loc.—Camp Cove.

Distrib.—Canterbury, N.Z.
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PELECYPODA.

Pecten, Muller.

Pecten zealandiae, Gray, Cat. Marine Moll., p. 81.

Represented by a small fragment only, and the identification is somewhat
doubtful.

Loc.—Common in later Cainozoic of New Zealand.

Pecten delicatula, Hutton, Cat. Marine Tert. Moll. & Echin. of N.Z., p. 30.

Several specimens of this species were found as impressions in the flints on the

shore of Perseverance Harbour. The best specimens were given to me by Mr.

Chambers.

Loc.—Castle Point and Chatham Islands.

Pecten triphooki, Zittel, Voy. " Novara," Palaen., p. 52, pi. xi, fig. 4.

My specimens were obtained near Terror Point. They differ slightly in

measurement from those given by Zittel, but agree with those quoted by Hutton
in his Catalogue of the Marine Tertiary Mollusca.

Loc.—East coast of Wellington and Waitotara.

Pecten polymorphoides, Zittel, Voy. " Novara," Palaen., p. 49, pi. x, fig. 1.

A fragment only was found in a flint near Camp Cove.

Loc.—Widely distributed in New Zealand Miocene rocks.

Lima, Brug.

Lima colorata, Hutton, Cat. Marine Tert. Moll, of N.Z., p. 33.

This species was represented in the breccia at Terror Point and on the southern

coast.

Loc.—Awamoa.
GrLYCiMERis, Da Costa.

Glycimeris chambersi, n. sp.

Orbicular, thick, equilateral, with about 25 broad radiating ribs nearly equal

in breadth to the intervening grooves ; both crossed with concentric striae. Near
the margin the ribs and striae both become indistinct. Ligamental area with 13 fine

striae on each side, which entirely occupy all the space between the two series of

teeth, of which there are only 3 on each side.

Height 2-5 in. ; length, 2*5 in.

This species appears to resemble G. traversi, Hutton, from the Chatham Islands,

but differs from it in the number of ribs. The characters of the hinge of G. traversi

are not described.

All my specimens were found in breccia on the south coast by Mr. Chambers.

Venericardia, Lam.
Venericardia australis, Quoy.

A single cast of this species was found in the breccia near Terror Point. It

occurs in many localities in the later Tertiary rocks of New Zealand.
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Meretrix, Lam.
Meretrix multistriata, Sow.

A cast somewhat doubtfully belonging to this species was obtained from the

breccia near Terror Point. The species does not appear to have been found in the

fossil state in New Zealand.

ALCYONARIA.

Flabellum, Lesson.

Flabellum sphenoideum, Ten.-Woods.

Two portions of casts were found in the breccia of Terror Point. The specific

identification is doubtful.

FORAMINIFERA.

Many forms are represented in the limestone. It was found impossible to

identify the species in the rock-sections, and all efforts to isolate the tests failed.

The genera Nodosaria, Globigerina, Textularia, and Cristellaria are undoubtedly
represented.

AGE OF FOSSILIFEROUS ROCKS.

Of these fossils, none, with the doubtful exception of Conchothyra 'parasitica, are

found in rocks older than the Miocene formation in New Zealand.

It is well known that different authors have expressed very different views

as to the age of the Cainozoic rocks of New Zealand. The following statement

embodies the main points of the classification adopted by the authors named :

—

Hector*—
Cretaceo-tertiary, Eocene, Upper Miocene, Lower Miocene, and Pliocene.

HuTTONf

—

Oligocene : Includes Ototara and Mawhera series of Cretaceo-tertiary of Hector
;

also his Eocene formation, except the Mount Brown series. Miocene :

Includes Waitemata series of Cretaceo-tertiary of Hector, the Mount Brown
series of his Eocene, and his Upper and Lower Miocene. Pliocene.

ParkJ—
Miocene : Includes most of Hector's Cretaceo-tertiary, Eocene, and Upper

and Lower Miocene (Hutton's Oligocene and Miocene correspond to this

formation). Pliocene : Includes the Motanau series, placed by the other

authorities in the Miocene.

If an attempt is made to correlate the Campbell Island limestones with divisions

of these classifications, it is probable that this would be their proper position :

Hector's classification, Cretaceo-tertiary ; Hutton's classification, Oligocene ; Park's

classification, Miocene.

* Hector, " Outline of New Zealand Geology." Government Printer. 1886.

t Hutton, Trans. N.Z. Inst,, 1899, p. 169.

% Park, Trans. N.Z. Inst., 1905, p. 492.
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The present writer is inclined to think that the Miocene period is more likely

to be the European equivalent than any other period, though, as frequently insisted

by Hutton and Tate, exact correlation is impossible in the present state of our know-
ledge.

The other fossiliferous formation — the volcanic breccia — is undoubtedly of

younger age. Although this is clearly shown by the geological occurrence of the

rocks, no section was found in which an actual junction occurred. The fossils found

in the breccia indicate an early Pliocene or late Miocene age, probably the latter.

THE SNARES.

These islands are situated in lat. 48° S. and long. 166° 35' E., distant sixty-five

miles from Stewart Island.

The only geological knowledge previously possessed in regard to the group
was contained in a paper by Armstrong* and in a short abstract written by Hector,

j
-

Armstrong records the

occurrence of basalt and
decomposed quartz por-

phyry and jasper. Hector
records only granite, which
is mentioned as having a

red colour ; it is compared
to that at Chalky Inlet.

From the appearance of

columnar structure on the

west coast, doubt is ex-

pressed as to the granitic

structure of the island as

a whole.

The coast-line has the

normal features of exposed
islands composed of un-
stratified rocks. On the

west coast the cliffs rise

everywhere nearly verti-

cally to a height of some
300 ft. On the east side

the declivity is much less, and in one place the cliffs are so low that a landing can be
made easily in good weather. Since a small stream enters the head of the landing-
cove, it is probable that the cove is the submerged portion of a stream-valley
eroded when the level of the land was somewhat higher than now.

The surface is entirely covered with peat to an average depth of about 8 ft. In
the major part of the island the surface slopes gently to the eastward, but terminates

* Armstrong, H., " Cruise of the Brig ' Amherst.'
"

t Hector, J., Trans. N.Z. Inst,, xxviii, p. 736.

Fig. 14.- -South-east Point or the Main Island of the Snakes Gnour,
looking South.

The level surface of the island marks a plain of marine erosion.
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in abrupt cliffs almost everywhere. The smaller south-west portion of the island

is united to the main portion by a razorback ridge. The surface of this portion

is almost flat, and is elevated about 500 ft. above sea-level. It appears to be an
old plain of marine erosion, and indicates a former lower level of the land.

The only rock found on the island is a moderately coarse muscovite granite

of an even-grained character throughout. In colour it is almost white, but where
weathered it acquires a pink or even red tint. In section the structure is gneissic,

and many crystals show strain-shadows. The feldspar is mostly orthoclase, but
there is much oligoclase and a very little perthite. In a few spots a little micro-

graphic structure is to be seen. The muscovite is in large plates, sometimes bent,

and there are a few plates of biotite and a few crystals of garnet.

Though this particular type of granite has not been recorded from Stewart

Island or elsewhere in New Zealand, it is not fundamentally different from many
of them, especially from some of those in Stewart Island, and it is reasonable to

regard the Snares as part of the same plutonic complex of which Stewart Island

and the south-west of Otago are composed.
The greater portion of the island was traversed in search of specimens, but only

the one type of rock was found, and specimens from different localities were remark-

ably similar. The west coast in particular was visited, and it was found that the

columnar structure remarked by Hector was a result of the jointed structure of the

granite.



ARTICLE XXX.-PHYSIOCtRAPHY AND GEOLOGY OF THE AUCKLAND,

BOUNTY. AND ANTIPODES ISLANDS.

By Robert Speight, M.A., B.Sc, F.G.S., Lecturer on Geology, Canterbury College, and Assistant

Curator. Canterbury Museum ; assisted by A. M. Finlayson, M.Sc, Exhibition 1851 Science

Scholar, New Zealand University.

INTRODUCTORY.

The importance of the geology of the southern islands of New Zealand is enhanced
by the fact that biologists have suggested that the existence of a land connection

between New Zealand and a subantarctic continent would explain certain anomalies

in the distribution of plants and animals. When viewed in that light their geology

becomes most interesting. Separated now by wide stretches of sea from the nearest

large land-masses, some of them, such as the Snares and Bounty Islands, have
apparently all the characteristics of oceanic islands. They are mere dots on the

ocean. The Auckland Islands are larger, but they, too, are small when compared with

other islands which are truly oceanic. However, evidence will be put forward which
will show that they have formed part of a much larger land-mass, which in all pro-

bability was of such extent that the land connection asked by zoologists existed

either in a continuous form or in a series of slightly separated islands. The evidence

as to the date of this extension is not so satisfactory. The following facts proving

the existence of a large continental area in the region will be referred to in the report,

and after due consideration they will probably be found convincing that such actually

existed ; but there is no decided evidence from the Auckland Islands to show that

the extension was a recent one. There are facts which suggest it, and nothing has

been found to contradict it.

The following conclusions have been arrived at as a result of the work of the

Auckland Island members of the geological party of the expedition :

—

1. There is evidence from physiographical considerations that the land in recent

times was higher, as only on those conditions could the valleys of the eastern water-

shed have been eroded.

2. The islands were undoubtedly subjected to a moderately severe glaciation.

This may be explained by an elevation of the land ; but it is an unsatisfactory ex-

planation, and one that must be accepted with great reserve, seeing that glaciation

was fairly general in south temperate regions in Pleistocene times, and that it was
in all probability due to^some general cause about which we cannot speak with

certainty at the present.

3. Large masses of plutonic rocks occur at the Auckland Islands, the Snares,

the Bounty Islands, and at Campbell Island.

46—S.
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4. Granites, gneisses, contorted schists, and gabbros occur in a conglomerate
at Carnley Harbour. This is a fact of the highest importance, as showing the pre-

sence of a continental area in the neighbourhood.

5. It seems fairly certain that the great outpourings of basalt which form the

main mass of Auckland Island were subaerial, and not submarine, even in the earlier

stages. No marine tuffs were found underlying the basalts, and a coked peat-bed
between two flows of lava not only proves undoubtedly that there was land in the

region at that time, but also suggests that the climatic conditions were approximately
the same then as now.

With this introduction, indicating the special points which will be referred to

more thoroughly later, the geological history of the Auckland Group may be con-

sidered in detail

—

i.e., as far as our limited investigations enable us to express definite

opinions.

AUCKLAND ISLANDS.

PHYSIOGKAPHY.
Introductory.

The Auckland Islands are situated almost due south of New Zealand, between
51° and 51° 30' S. lat., and between 165° 50' and 166° 15' E. long. They are thus

5 degrees south of the southern part of New Zealand. The depth of the sea between
them and New Zealand is nowhere greater than 200 fathoms. An elevation of

1,200 ft. would therefore connect the islands with New Zealand. The sea is swept

by constant heavy gales, as it lies well within the belt of prevailing westerly winds

that encircles the globe between latitudes 40° and 60° S. The winds have exerted

a marked effect, directly and indirectly, not only on the vegetation, but also on the

coast-line of these small islands.

The group consists of two principal islands, of which Auckland Island proper is by
far the largest, being twenty-five miles long and seventeen broad at its widest part.

This island will be referred to in this physiographical account as "the mainland."

Adams Island lies immediately to the south of it, and is separated from it by Adams
Strait, or Carnley Harbour, as it is more commonly called. Adams Island is some-

what long and narrow, lying parallel with the general direction of the shore of the

mainland. This island is nearly fifteen miles long, and about five wide in its widest

part, but its average width is little over two miles. At the north end of the group,

lying round the entrance to Port Ross, there is a small archipelago, of which Enderby
is the chief island. The other islands are Ewing Island, Ocean Island, and Rose
Island. To the west, separated by about five miles of sea, is Disappointment Island,

of comparatively small size, being not more than two miles across. The general

shape of the group is like a blunt-ended pear, with the thick part pointing south.

Coast Features.

The sea from which the islands rise is comparatively shallow. Along the north-

eastern coast there extends a fringe of submerged or half-submerged reefs of con-

siderable area, and stretching out in some cases for several miles from the present

coast-line. These no doubt form part of the island, now much depressed from a former

elevation. They are extremely dangerous to navigation. All round the coast de-

tached rocks are visible, occasionally far out to sea. Some sunken reefs are known
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to exist

—

e.g., Bristow Rock, lying five miles north of the entrance to Port Ross
;

and no doubt others occur whose positions are at present unknown. Their fre-

quent Occurrence points distinctly to shallow water in the neighbourhood, and to

the island being a remnant of a much larger land. A sounding taken by the
" Hinemoa " twenty miles north of Enderby Island gave a depth of 95 fathoms.

The theory of the former extension of the land is supported by the form of the

present coast-line. The eastern side is a paradise of safe and commodious harbours.

Dumont D'Urville called Port Ross, at the north end of the group, the finest harbour

in the world. Carnley Harbour, in the south, disputes this claim, for it is a

magnificent sheet of water. Between these two there are a number of inlets, of which
Norman's Inlet, Cascade Inlet, and Smith's Harbour are the chief. While Carnley

Fig. 1.

—

West Coast of Auckland Island, near Cape Bristow.

The precipitous cliffs are 600 ft. high, and are composed of regular flows of basalt and beds of scoria dipping
west at very low angles.

Harbour occupies^the site of an old volcano, modified subsequently by subaerial

erosive agents, the others are drowned valleys, eroded at a time when the land was
higher, first by stream-action and then were modified by glacier-action. They are

now depressed, so that the sea occupies their lower reaches.

The western coast presents a marked contrast. Instead of a series of bays and
inlets, it presents an almost unbroken wall of rock for a length of over twenty miles.

The perpendicular cliffs, composed of numerous and regular flows of basalt, rise to

(fig. 1). It is extremely probable that this coast wasa height of over 1,200 ft
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somewhat indented in former times, but

the prevailing westerly gales and heavy

seas have cut back the promontories and

left a fairly simple coast-line. The eastern

coast, being the sheltered side, has not

suffered so much from marine erosion. The
south coast of Adams Island is also com-

posed of precipitous cliffs, with only one

small indentation—Fly Harbour—near its

eastern end. This bay, according to

Chapman, affords perfect shelter inside a

remarkable bar of kelp which crosses the

harbour at its entrance.

The most remarkable physical feature

of the coast-line is Carnley Harbour (fig. 2).

This runs almost east - and - west, with

numerous arms running to the north, but

with a fairly uniform coast-line on the

south. The two largest indentations on
the north are Musgrave Harbour and North
Arm. The latter runs up for nearly six

miles, and is about three miles wide at

its widest part. To the west of it, and
separated from it by Circular Head, lies

Musgrave Harbour, and just inside the

western entrance is a sheltered sheet of

water called Western Harbour. The main
harbour has two entrances—the eastern,

a mile and a half wide ; and the western,

extremely narrow and partially blocked

by a small island, close by which strong

tides ebb and flow in a constricted and
somewhat shallow channel. The western

entrance is not safe for large vessels.

There is a slightly indented bay outside

the narrows, which has no doubt formed
part of a valley running west. The force

of the waves must be very great at this

point ; they run up into this funnel-shaped

bay with the weight of the westerly gales

behind them, and water pours in enormous
masses over parts of the low ridge 50 ft.

high (fig. 3.) The height to which it

reaches in storms is shown by the fact

that starfishes have been found cast up
on the cliffs 150 ft. above sea-level. The
ridge is in process of rapid demolition

from the action of the sea (fig. 4).

A similar case occurs at the head of

North Arm, but the destruction has not
reached such an advanced stage. Barely
a mile of land separates the northerly
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Fig. 3.

—

Southekn Side of Bay outside Western Entrance to Carnley Harbour.

The cliffs are composed of regular flows of basalt and beds of scoria. Over those in the foreground the seas pour
during strong westerly gales.

Fig. 4.

—

Western Entrance to Carnley Harbour.
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extension of the harbour from the western coast, and the drainage is exclusively

easterly. The western coast-line is thus being eroded, so that large areas of the

upper basins of the valleys are being continually removed.

The depth of Carnley Harbour, as appears from the Admiralty charts, is nowhere
greater than 50 fathoms, and that is just inside its eastern entrance ; and, from a

general examination of the soundings, it does not show the form of a typical fiord.

The large bays usually terminate in pebbly beaches, though sandy ones occur occa-

sionally. A considerable area of shallow water occurs at the head of North Arm and
Musgrave Harbour. The general form of the harbour has resulted from the opera-

tion of stream and glacier erosion on the enlarged hollow of a great volcanic crater.

Fig. 5.

—

Pout Ross, with Provision-depot.

The harbour of next importance is Port Ross. This is evidently a drowned
valley running north-east and south-west, with its unsubmerged portion prolonged
to the western coast, so that its upper part has been cut off by the eastward move-
ment of the western coast-line. Numerous small sheltered coves fringe its shores,

and round its entrance is a circle of small islands, which give unrivalled protection

in all weathers (fig. 5.)

Norman's Inlet, Smith's Harbour, and Cascade Inlet are small harbours with
steep sides and deep water, reproducing in miniature all the features of the West
Coast Sounds of New Zealand. Their form will be more fully dealt with when treat-

ing of the glaciation to which the land-surface has been subjected (fig. 6.)
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The coast-line of the islands, as would be expected in such a storm-exposed
land, is bold and precipitous, the western side especially so. For miles it reaches

a height of not less than 600 ft., and at times it rises to more than 1,200 ft. in one

steep perpendicular face. At one place only, near the head of Port Ross, where there

is a narrow cleft, is ascent possible. Magnificent geological sections are thus given

of the structure of the island on a line running north-and-south. The cliffs are seen

to be composed exclusively of regular flows of basalt and beds of scoria. At their

base there sometimes'|lies a talus slope of debris ; sometimes the cliffs run down
vertically into deep water, but in many places submerged ledges run out from the

shore (fig. 1.)

This almost inaccessible coast-line was in former times the haunt of the fur-

seal. Sealers were lowered by ropes from the tops of the cliffs, and, after despatching

their victims, were hauled up with their load of pelts, which they carried down by
well-known tracks to the sheltered harbours on the east coast.

The eastern coast-line is not so high, although it is precipitous in many places.

Round the entrance to Port Ross it is very flat, the islands fringing its entrance

being but a few feet above sea-level. They form part of a plain of marine denuda-
tion which has recently been elevated—part of it, indeed, being just above the sea.

These areas grade into the dangerous platforms and reefs which fringe the north-

easterly coast. A few stony beaches occur, and inside Enderby Island there is a

fine sandy beach fully half a mile in length, extending back from the shore to a line

of low dunes. These dunes are composed very largely of shell-remains, great piles

of which—mostly Mytilus in a more or less perfect condition—are to be found

occasionally on the exposed coast-line of the island.

Surface Features.

As a general rule, the highest part of the land is near the western coast-line.

It rises at times to just over 2,000 ft. as measured with the aneroid, the highest

point of the mainland being in all probability a hill between the head of the North
Arm and Western Harbour, just east of Cape Bristow ; but elevations of nearly

equal altitude occur near the head of Norman's Inlet, and between it and Carnley

Harbour. Adams Island forms a long high ridge, with an elevation of just over

2,000 ft.

Many of the hill-tops are remarkably flat, and are formed of level flows of basalt.

Large areas are covered with shallow pools of water, owing to the want of drainage

facilities. Here, too, there are signs that the disintegration due to frost-action plays

an important part in subaerial denudation. In some places a considerable portion

of the loose surface-covering consists of fragments of augite weathered from the

basalt. This is specially marked where the last flows are more doleritic in cha-

racter and contain numerous large crystals. The sides of these flat-topped hills

are frequently precipitous where the edges of the flows have been exposed. Round
the head of Musgrave Harbour they form perpendicular faces between 400 ft. and
500 ft. high, with splendid examples of vertical basaltic columns. In the northern

part of the mainland the elevation is not so great, and the Hooker Hills, between

Port Ross and the northern coast, rise to a height of 950 ft.

The valleys are all occupied by small streams, fed by the prevailing rains and
mists, and flow in their upper portion over the solid rock of amphitheatre-shaped
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basins, but in their lower part they pass through irregular masses of angular boulders

of all sizes, which have all the appearance of old glacier-moraines. In some cases,

as at the head of Norman's Inlet and Cascade Inlet, they enter the sea in falls coming

from valleys high above the floor of the main valley. These are doubtless true

hanging valleys, due to glacier-action. As mentioned previously, nearly all drainage

is easterly, from the very edge of the western cliffs in many places. At times small

tributaries have been captured by the encroachments of the sea, and drain west,

falling over the cliffs in tiny waterfalls, which are blown upward and eastward by
the strong westerly gales.

Fig. 7.

—

Small Lake, with Old Lateral Mouaine, Coleridge Bay.

Owing to the small size of the island, lakes of any extent could not be expected,

but small ponds occasionally occur. The largest seen was on the side of the valley

leading to Coleridge Bay, a small bay on the north side of Carnley Harbour, between
Musgrave Harbour and Camp Cove. It is several acres in extent, the water being

retained behind an old lateral moraine. (See fig. 7.) At the back of the lakelet

the basaltic cliffs rise almost perpendicularly for several hundred feet, with their

lower slopes covered by stunted forest. A small stream flows over a low part of the

margin, and empties itself into Coleridge Bay.
The party was told by one of the Maori boatmen of another small lake, on the

north side of Adams Island, and near sea-level. From the description given by him
it seems likely that this lake was ponded back by the terminal moraine of a small

glacier coming from a valley on that island.



714 SUBANTARCTIC ISLANDS OF NEW ZEALAND. [Physiography, Geology.

Surface-covering.

Nearly the whole surface of the island is covered with vegetation ; only near

the tops of the hills and on the sea-shore is solid rock exposed. The upper portion

is covered with peat derived from Danthonia and other plants ; but where contacts

of the peaty covering with the solid rock were visible there seemed to be little true

soil produced from the decay of the underlying rocks. On the very tops of the hills,

where peat is frequently absent, there is a residual clay a few inches in depth, no
doubt derived from the basalt, and such occurs in basins on the hill-sides, to which
it has slipped or been swept by water-action. The covering of peat seems to exert

a protective influence on the rocks, so that beneath it denudation does not proceed

at such a rapid rate as it would on surface exposed to general atmospheric weather-

ing in a moist climate. The same statement is no doubt true, in a modified form,

of the lower parts of the slopes when they are protected by forest and a peaty cover-

ing derived from liverworts and other plants of similar character. This protection

has important bearing on the rate of weathering, and thus, directly or indirectly,

on various biological problems in connection with the group.

Climate.

The climate of the islands is dealt with in detail in a separate report. (See p. 789.)

GLACIATION OF THE AUCKLAND ISLANDS.

There is evidence that in recent times the Auckland Islands were subjected to

a moderately severe glaciation. The direct positive proof of this rests on the fre-

quent occurrence of lateral moraines on the sides of both main and tributary valleys.

Within the Carnley Harbour drainage-basin good examples are to be seen on the

northern slopes of Adams Island, and perhaps best of all on the southern side of

the valley running into Coleridge Bay (fig. 7). Here there is a very distinct lateral

moraine belonging to an old glacier of the valley type, behind which is a small lake

several acres in extent. Close alongside it are two moraines belonging to a more
recent tributary glacier. These latter moraines are very similar to the small ones

on Ruapehu, and evidently belong to the last phases of the glaciation.

On the eastern side of Circular Head Peninsula there are well-defined terraces,

several hundred feet above the sea, and running for half a mile in a direction parallel

to the axis of the valley. They occupy a position sheltered by a projecting spur

at their upper end, and, judging from their appearance as seen from below, they are

in all probability old lateral moraines ; but this cannot be stated for certain, as op-

portunity did not permit of a closer examination. It is not at all likely that they

are old river-terraces.

On the eastern side of the group, in the larger valleys at the head of Norman's
Inlet and Smith's Inlet, just north of it, there are lateral moraines of much larger

size. These are well seen on the north side of the Norman's Inlet valley, and again

between this inlet and the one to the north, for it is almost certain the Norman's
Inlet glacier invaded the basin of its neighbour through a marked depression in

the valley-wall and the moraine formed under the sheltering influence of the bluff

which ends the dividing ridge. In Norman's Inlet, too, there are several morainic
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ridges one within the other, showing that glaciation was becoming less intense ; such

ridges are frequently seen in those parts of the Southern Alps where glaciers are

retreating.

In addition to this undoubted evidence from the lateral moraines, there are

certain collections of rough angular blocks of all sizes which lie across the lower

end of several of the tributary valleys, and at times pass into the lateral moraines.

These valleys are distinguished by their cross-section. They are usually wide and
U-shaped ; they are never narrow ; and the streams which occupy them have no

well-defined channel till they cut through the angular debris lying across their mouths.

During this portion of their course the streams never expose solid rock, and the

boulders are of such a size that they could not owe their present position to the

transporting agency of these streams. They are undoubtedly the terminal moraines

of small glaciers, and are now so completely covered with peat and scrub that they

can only be examined satisfactorily by wading down the beds of the torrents which
cut through them.

The heads of the valleys show the typical amphitheatre form which charac-

terizes the upper part of glacier-troughs, so that they were once occupied by ice,

and the irregular accumulations lower down the valleys are the rubbish-heaps of

small valley or corrie glaciers. At times the amphitheatre form is double, one being

above the other, indicating in all probability a halting-stage during the recession of

the ice. Similar landscape forms frequently occur in the valleys heading the sounds

of western Otago.

There appears, therefore, to be satisfactory evidence that the islands under-

went a glaciation of moderate intensity ; but there is evidence that at an earlier date

it was much more intense. No large terminal moraines are visible, but they are

probably submerged at the present time. Although the floor of Carnley Harbour
does not show from its soundings the form of a fiord, yet the sides in places—and
particularly the two large peninsulas, Circular Head and Musgrave Peninsula

—

show the rounded shape which would be produced by the rasping action of a glacier.

No grooves or striae were observed ; but these could not be expected to be visible,

owing to the complete covering of peat.

The harbours on the eastern coast north of Carnley give important additional

evidence of this glaciation. Norman's Inlet, one of the most beautiful of these,

reproduces on a small scale almost every detail of the great fiords on the south-

west coast of New Zealand (fig. 6). There are no overlapping spurs ; the valley-

sides run down steeply into deep water ; the upper end of the valley termi-

nates in a great wall-sided amphitheatre ; a typical hanging valley occurs on the

southern side of the inlet, pouring its water into the sea in a series of cascades. The
dividing-wall between the main valley and its tributary hanging valley ends in a

sheer bluff like that at Milford Sound, but on a smaller scale. Soundings show
that the sound is deeper near the head and shallower towards the entrance. It

therefore possesses all the characters of a fiord. Even more striking is Cascade
Inlet, just south of it. This is a double valley—one a well-marked hanging valley,

with a waterfall from which ships can fill their tanks directly from the falling water.

Its sides are precipitous, and the soundings show some remarkable features. The
upper portion of the harbour shows a submerged basin, with the soundings reaching

32 fathoms ; but it is crossed by a bar half-way down, where the soundings are only
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6 and 7 fathoms. Thence to the mouth of the harbour the water gradually deepens.
This bar suggests a submerged terminal moraine, and the deeper basin above it an
ice-eroded valley. Similar occurrences can be observed in the sounds of Otago,
the most noteworthy case being in Daggs Sound, where there is a well-marked bar
stretching right across the sound about half-way from the entrance.

Fig. 8.

—

Cascade Inlet, showing Soundings ebom Admiralty Chart.

Although Cascade Inlet shows this character to the greatest degree, others do
so to a less extent. The Admiralty chart shows that the sound to the north of Smith
Harbour has the same characters : it is deeper than the sea just outside.

Fig. 9.

—

Nokman's Inlet. Fig. 10.

—

Inlet North of Smith Sound.

[Figs. 9 and 10 are on a smaller scale than fig. 8.]

It seems, therefore, almost certain that these valleys were filled with ice during

the time of maximum glaciation. It is possible that the break in the valley-wall

between Norman's Inlet and Smith's Inlet may have been due to ice-action, and
that it was formed in the same way as the connecting passages between adjacent

sounds in western Otago.

As the northern part of the group was only imperfectly examined, nothing

for or against the occurrence there of traces of glaciers can be definitely said. Port

Boss is evidently a drowned valley, but it is uncertain whether it has been sub-

jected to glaciation or not. In all probability it has, if glaciers were so extensive

in the neighbourhood of Carnley.

It must be strongly urged, however, that there is no proof that an ice-sheet

existed on these islands in fairly recent geological times, and there is no foundation

for the statement made by Professor Park on page 43 of Bulletin No. 7 of the New
Zealand Geological Survey, that the expedition found "that the Auckland and
Campbell Islands had suffered intense erosion by an overriding sheet of ice that must
have had a polar origin." No boulder-clay or till, no erratics, no ice striae crossing

divides, none of the other phenomena usually associated with glaciation by an ice-

sheet were discovered, and it does not seem probable that subsequent examination
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will find them. Glaciers certainly filled the valleys, but it is extremely unlikely that

they ever approached even in a modified from to the character of a continuous ice

covering, and, further, the biological evidence is totally opposed to its occurrence.

The establishment of the fact that these islands were glaciated within recent

times is of the utmost importance in its bearing on the origin and present

character of their fauna and flora, and especially on their flora. Biological considera-

tions are as weighty as geological ones when discussing the cause of the glaciation.

This glaciation can be explained most easily by supposing that the land was much
higher—certainly several thousand feet higher—than it is now. If we postulate a

general refrigeration, from whatever cause it might be

—

e.g., variation in the heat

of the sun, shifting of the earth's axis, &c.—we are at once faced with the fact that

the present subtropical element in the flora would have been wiped out unless it

re-established itself subsequently to the glaciation by migration from warmer lands.

This would imply a post-glacial elevation in order to make a land connection. In

order to explain the appearance of glaciers at sea-level in the locality without eleva-

tion of the land, the climate must have been arctic in severity, and this would have
been fatal to the rata and tree-ferns which flourish now in sheltered spots on the

island.

The case of the Franz Josef Glacier, on the west of the Southern Alps, which
is so frequently instanced as an illustration of the association of a subtropical vege-

tation with glaciers, hardly applies in this connection. The Franz Josef takes

its origin in vast snowfields, which are concentrated into a somewhat narrow valley

of very steep grade, so that the glacier moves rapidly, and reaches a low level before

it melts. The circumstances are quite different in the Auckland Islands. At the

present level of the land it would seem impossible for glaciation to occur without

destroying the subtropical element in the vegetation, seeing that very few indeed

of our New Zealand alpine plants can stand the rigour of the climate of even
Kew or Berlin. We are driven, therefore, to consider elevation of the land as an
important factor, but not necessarily a predominating factor, in the extension of

the glaciation. If it were the sole cause of the glaciation, the land must have
reached at least 7,000 ft. in height. If we consider there are no present-day glaciers

on Mount Anglem, in Stewart Island* (height 3,200 ft.), though they existed there

formerly, and large glaciers are rare in the sounds country of Otago, and that it

is only when the mountains reach a height of more than 8,000 ft. that glaciers of

considerable size occur in the Southern Alps, it would seem reasonable that the

Auckland Islands were at least 7,000 ft. high : they may have been much higher.

This would allow the eastern valleys to be filled with snow, and would probably
account for all their special features ; and, further, as the land sank it would fully

account for those features due to a waning glaciation. This theory would apparently
account for the facts in the present case ; but when it is considered that glaciation

was fairly severe over a large part of the Southern Hemisphere in Pleistocene

times, and elevation cannot be cited in every case as an explanation of it, this

apparently simple solution of the difficulty in the case of the Auckland Islands must
be accepted with considerable reserve. But there is proof of a slight elevation,

whatever the cause of the glaciation.

* " Botanical Survey of Stewart Island," by Dr. L. Cockayne, 1909. p. 6.
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Captain Hutton accepted the " elevation hypothesis " when accounting for the

glacier period in New Zealand, and when explaining the biological relationships of

the New Zealand fauna and flora,* but he was unaware of the former glaciation

of the subantarctic islands. If this hypothesis is correct, his case is greatly

strengthened, since, while he used the biological conditions of the off islands to

explain the glaciation of New Zealand, we may now use the fact of the extension of

the glacial conditions to explain their biological relations. If an elevation of the

Auckland Island group by at least 5,000 ft. is thus demanded, and this elevation

extended over the whole area south of New Zealand, it would be sufficient to connect

the Snares, Auckland Islands, Antipodes, the Bounty Islands, and perhaps Campbell

Island, with New Zealand. If it extended further south it would join on Macquarie

Island, and thus go far to explain the connection of New Zealand with a former

antarctic continent.

STEATIGEAPHY AND PETROLOGY.

The oldest rocks found in the Auckland Islands consist of masses of granite

and gabbro, which are overlaid by flows of trachyte and penetrated by dykes of

similar character, as well as by dykes of diabase and porphyrite. Then follows

a conglomerate containing fragments of these granites, gabbros, and trachytes,

and also of gneisses and granites of different type. A series of porphyrites

and diabases form the next group in order of time, although they may occur

before the conglomerate ; and the whole sequence is closed by vast outpourings

of basalt, of which the main mass of the group has been constructed. These

basalts are penetrated by a series of dykes of diabase and basic porphyrites which
sometimes approach augite - camptonites in composition and general character.

Disappointment Island is apparently composed of melaphyres and diabases, which

no doubt form part of the fourth series of the main group. The general sequence

may be expressed thus in tabular form :

—

(1.) Granites and gabbros, whose actual and relative age is undetermined.

(2.) Trachytes—flows and dykes.

(3.) Camp Cove conglomerate.

(4.) Older basic series, with dykes of dolerite, diabase, and porphyrite.

(5.) Younger basic series, with dykes of diabase and basic porphyrites.

It is impossible in the present state of our knowledge to assign a definite age

to any of these series, but (2), (3), and (4) are almost certainly pre-Tertiary, and

(5) is almost certainly of middle or late Tertiary age.

(1.) Plutonic Rocks.

Granite.

The exposure of granite on the Auckland Islands is of very limited extent, but

its existence in the group has been previously reported in Musgrave's account of his

adventures in this island, and also by Armstrong and Sir James Hector. The out-

crop occurs near the isthmus of Musgrave Peninsula, on the east side of Carnley

* " Origin of the Flora and Fauna of New Zealand," Ann. & Mag. Nat. Hist., series v, vol. xv.
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GEOLOGICAL SKETCH MAP
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NOTE.—The boundaries indicated on the map are in many cases very doubtful. This specially applies
to the older basic series, and above all to the area to the west of North Arm. This may subsequently be
classed with the younger basic series. Moraines, no doubt, also occur in localities not indicated on the map.
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Harbour, and the rock is visible on the shore for nearly a quarter of a mile on either

side of that peninsula. It is found also in large boulders in a conglomerate

on the opposite shore of Carnley Harbour, near Camp Cove. The rock is very

white in colour, but when exposed to the weather it appears brownish at times,

owing to a staining of iron-oxides. Large white and pink crystals of feldspar are

porphyritically distributed through it, which occasionally reach a length of 5 cm.,

and sometimes exhibit idiomorphic forms of the Baveno habit. There is very little

muscovite present, but a considerable amount of biotite-mica, so it must be classed

as a biotite-granite. The amount of quartz varies considerably, and the rock is

sometimes quite syenitic in character ; a considerable amount of plagioclase also

occurs. It resembles somewhat the granite from the Bounty Islands, but differs

altogether from that from the Snares. The following analysis, by Mr. A. M. Wright,

F.C.S., chemist to the Christchurch Meat Company, Islington, shows its chemical

composition :

—

Per Cent.

Si0 2

A12 3

Fe 2 3

FeO
MnO
CaO
MgO
K 2

Na 9

P2 5

Ti0 2

C0 2

Water lost below 100° C. (H,0-)
above 100° C. (H^O + )

73-56

11-19

1-44

3-36

0-19

1-97

2-02

2-90

3-26

Trace
0-21

0-11

0-14

0-30

100-65

Specific gravity . . . . . . . . . . 2-54

A partial analysis of the rock by Professor Jarman gave a silica percentage

of 73-94. This rock, like the Bounty granite, shows a rather low percentage of

alumina, which is also a marked feature of the trachytes occurring later in the Auck-
land Islands. It seems highly likely that the granite forms part of a wide great

mass of which the Snares and the Bounty Islands are remnants ; and perhaps

the granite in Stewart Island and in south-western Otago near Preservation Inlet

and Chalky Inlet are but local manifestations of the same widely extended plutonic

mass. The occurrence of granite in the Auckland Islands is evidence that these

islands once formed part of a continental area.

Gabbro.

The gabbro is found in situ at the end of Circular Head, and also at McClure

Head, but its actual extent was not determined owing to lack of opportunity to

thoroughly examine the localities. Large boulders of gabbro are found plentifully
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along the shore of Camp Cove and of the bay between it and Musgrave Harbour,

and are of such a size that they indicate the immediate neighbourhood of large

masses of the rock in position. Boulders of gabbro were found at Fairchild's

Garden, near the western entrance of Carnley Harbour, and on the beach on

the north side of Enderby Island, in such positions that they could not have

been carried far by any natural transporting agency. These boulders indicate

either the immediate neighbourhood of gabbro in position underneath these widely

separated parts of the island, or that they have been brought up from below as

inclusions in the more recent basalt. The former alternative appears to be the

more probable. These facts taken in conjunction with the occurrence of a

similar gabbro at Campbell Island, and of allied rocks (norites) at the Bluff, in

the extreme south of New Zealand, seem to indicate the existence of great intru-

sive masses of gabbro over wide areas. This intrusion is perhaps contemporaneous
with the intrusions of dunite and other basic rocks occurring on the western side

of the South Island of New Zealand, and passing through the centre of the Nelson

Province towards D'Urville Island, in Cook Strait. Such rocks also occur in New
Caledonia, with a connecting-link of norites found recently in the Auckland Penin-

sula, west of the Bay of Islands. They thus form part of a great convex arc facing

the Pacific Ocean, and enclosing the Tasman Sea area. As the intrusion occurs in

Lower Mesozoic rocks near Nelson, and it nowhere penetrates the Upper Cretaceous

beds in other parts of the country, it seems reasonable to assign its occurrence to

either the Jurassic or Lower Cretaceous period. It is probable that the intrusive

masses of the Auckland Island are of that date as well. It seems likely, too, that

they are connected with those movements which formed the Southern Alps and
brought about the severance of New Zealand from Australia, which no doubt occurred

in Jurassic or early Cretaceous times—a movement which in all probability was
intimately related with the formation of the Tasman Sea.

The petrological character of the gabbro varies a good deal. In some cases

it is a dark rock with large crystals of pyroxene standing out on the weathered
surface. These frequently show the bronzy lustre of diallage on fracture. There
is also a finer-grained type of the rock, which is extremely tough and hard to break.

Under the microscope the rocks appears to be an olivine-gabbro with large crystals

of augite, which frequently show diallage structure. At times, especially in the

coarser variety, schiller structure is well developed ; the augite is slightly pleochroic

in purple tints. The olivine is in rounded grains, common in some sections and
almost absent in others, sometimes fresh, sometimes serpentinized, and, again, par-

tially replaced by magnetite aggregates. It is frequently completely included in

the augite plates as poecilitic grains.

The feldspar is labradorite with the usual twinning ; the amount present varies

greatly. In the finer varieties it far exceeds the other minerals in importance, but
in the coarser type it is subordinate to them. It is usually fresh, in broad plates,

but occasionally it is broken up into a mosaic of small grains ; small fragments are

also included in the augite, in some cases with apparently definite orientation of

graphic intergrowths. Primary hornblende is a rare constituent, but a boulder
from Enderby Island contains a fair amount of both primary and secondary horn-
blende derived from the augite, and thus resembles somewhat the Bluff norite. It

is possible that this specimen has been brought from the Bluff as ballast for a sailing-

47—S.
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ship. Biotite occurs freely, and in the coarse varieties it is an important constituent.

It is usually in ragged and irregular forms, moulded on the feldspar, and forming

zones round the olivine and iron-ores, but frequently numerous flakes are included

in the pyroxene. Enstatite appears occasionally, especially in the coarser types.

It was not seen in sections from the boulders at Camp Cove, but it appears in speci-

mens taken from the solid rock. Magnetite occurs freely in irregular masses and
square-sided grains ; apatite is also present.

The composition of one of the coarser specimens is shown in the following com-
plete analysis by Mr. A. M. Wright :

—

Per Cent.

Si0 2 .

.

. . .

.

. . . . . . 49-44

11-38A12 3

Fe 2 3

FeO
MnO
CaO
MgO
K 2

Na2

P 2 5

Ti0 9

C0 2

"

Water lost below 100 C. (H 20-)
above 100° C. (H 2 +

)

2-41

12-53

0-32

7-30

12-26

1-19

2-91

0-12

0-72

Trace
0-12

Trace

100-70

A silica determination of another sample of rock gave a result as low as 42-44,

which no doubt belongs to an exceptionally basic variety. The specific gravity of

a number of specimens was found to range from 3-02 up to 3-23.

One interesting feature of the gabbro is its association with a marked magnetic

disturbance. The magnetic records show that the general declination of the needle

in the islands is about 18° E., while in the Carnley area the following readings occur

:

Adams Islands, 18°
; Camp Cove, 17° 46' ; Coleridge Bay, 16° 21' ; McClure Head,

7° 49' ; North Arm, 20°
; Norman's Inlet, 18° 32

/
.

The marked disturbance will be seen to coincide exactly with the known occur-

rence of gabbro in position, or with the close proximity of it. Similar phenomena
are associated with the gabbro in the west of Scotland.*

The special features of this case seem to be the normal behaviour of the com-
pass on a highly ferriferous basalt, but its abnormal behaviour when near a gabbro

which is overlaid by the same basalt.

In the present state of our knowledge nothing further can be said about this

disturbance, but some light may be thrown on it when the final results of the mag-
netic survey of New Zealand are fully discussed in connection with the geological

structure of the country.

* Harker, " Tertiary Igneous Rocks of Skye."
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(2.) Trachytes.

Overlying the granite at Musgrave Peninsula is a trachyte tuff, and above it

a trachyte in solid flows and also in dykes and sills penetrating the granite. Tra-
chyte dykes occur at Circular Head, running in a north-west and south-east direction—i.e., directly toward Musgrave Peninsula, as the probable centre of disturbance
(fig. 11). As they penetrate both the granite and the gabbro, they are un-
doubtedly younger than both. The tuff which ? rests 'on the granite of Musgrave
Peninsula, on the eastern side of the isthmus, is white "in colour, varying in coarse-

ness, with numerous fragments of partially rounded grains of quartz and plates of

Fig. 11.

—

Granite Rocks, with Dykes and Sills of Trachyte, Musgrave Peninsula.

feldspar (albite-oligoclase). The rest of the rock is a cementing-medium of kaolin,
calcite, and other products. Where the rock is finer in grain, the quartz and feldspar
fragments occur more sparingly, and the bulk of the rock is a fine-grained mass of

irresoluble matter. It thus shows all the characters of a trachyte tuff largely derived
from the erosion of the granite similar to that found beneath it. The trachyte flows
and dykes which overlie and penetrate it are much decomposed, and stained with
limonite. The microscopic examination is somewhat unsatisfactory on that account,
but it appears to be a trachyte of distinctly alkaline type. The phenocrysts are
of sanidine, anorthoclase, and sparingly plagioclase. The ferro-magnesian minerals
are quite weathered, and are represented by aggregates of iron-oxides whose origin
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could not be determined ; but a boulder in a conglomerate at Camp Cove is in a

much better state of preservation, and contains an apparently alkaline hornblende

of greenish colour with strongly marked pleochroism.

The groundmass consists of quadratic-shaped feldspars, and also a fair amount
of free silica (fig. 14, i). The dykes occurring at Circular Head are of similar type,

with slightly more quartz and a considerable quantity of chlorite, and one specimen

shows the characters of a coarse-grained bostonite. The feldspars are arranged in

sheaf-like masses, or exhibit flow structure, and anorthoclase is a prominent pheno-

cryst. The analyses of these two rocks show them to be of a distinctly alkaline

type, with a very low percentage of A12 3
. This percentage I had confirmed by

the analyst, who had no knowledge when they were submitted to him that one rock

was from a flow and the other from a dyke from the same volcanic series. The two
analyses, A and B, will be found also to be mutually confirmatory :

—

A. B. C.

Si0 2 . 66-02 62-81 59-52

A1 2 3 . . 11-83 10-36 11-48

Fe2 3 . 2-08 5-92 1-62

FeO . 2-88 2-59 9-93

MnO . 0-17 0-11 0-22

TiOo . 0-61 0-71 0-27

CaO . 1-03 1-79 4-11

MgO . 0-95 0-47 103
K2 . 3-73 3-64 2-03

Na 2 . 8-88 7-73 5-31

p 2 o 5 . Trace Trace None
C0 2 I . Trace 0-17 0-4]

Water lost below 100° (H 2 -) 1-21 0-81 0-82

above 100° (H 2 +
)

1-07 2-44 2-88

100-46 99-55 99-63

Specific gravity 2-48 2-44 2-51

A : Dyke, Circular Head, Carnley ; analysis by A. M. Wright.

B: Plow, Musgrave Peninsula, Carnley ; analysis by A. M. Wright.

C : Pitchstone dyke, east side of Musgrave Peninsula, Carnley•; analysis by
A. M. Wright.

An examination of these analyses show the rocks to be of very pronounced

alkaline type, approaching a pantellarite or comendite in general character, with

the exception of the low percentage of iron-oxides. It seems, therefore, most likely

that the iron-oxides 'and chlorite have been derived from an alkaline hornblende

or augite.

A pitchstone dyke belonging to this series was found on the east side of Mus-

grave Peninsula, and a boulder evidently from another similar dyke was found be-

low Musgrave's old camp on the western side of the peninsula. The rock is of dull

glassy1' appearance, and under theTmicroscope it appears as a brown glassy rock

crowded with slender microlites showing flow structure, especially in the neighbour-
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hood of the phenocrysts. The microlites are of a pale-green, alkaline augite, with

high extinction-angle. They are elongated and straight, frequently with sheaf-like

termination, or with a ragged border along one side. The phenocrysts are of an

oligoclase-andesine, a green slightly pleochroic augite in fairly large crystals, and
with included grains of magnetite. An analysis of this rock is given above (C).

It shows distinct relationship to the trachytes, but is less alkaline in character and
more basic, with a very high percentage of ferrous iron and the very low percentage

of alumina which apparently characterizes rocks of this series. This rock is ex-

tremely like a trachytic pitchstone which occurs as a small dyke at Governor's Bay,

near Lyttleton, New Zealand ; in fact, the trachytes of Carnley Harbour show a

close resemblance to certain alkaline trachytes from this locality.

There occur in the trachyte at times dark-coloured bands, apparently com-
posed of coarse black augites and small decomposed olivines, in a black crystalline

base. Under the microscope the groundmass of the rock is even-grained and fairly

coarse, with an ophitic structure in places. It is composed of long narrow twinned
laths of labradorite, grains of violet augite, and grains of olivine with borders and
seams of limonite, and a good deal of magnetite in squares and irregular grains.

The phenocrysts are of augite, in coarse, fresh, pleochroic crystals, with occasional

inclusions of small plates of feldspar, of olivine altered to serpentine and iron-

oxides, and feldspar as occasional small rectangles of fresh labradorite. This rock

is mineralogically a dolerite, and may be a dyke, but its field occurrence did not

suggest this as at all likely.

In Hartmann's account of the basalt of Auckland Island he mentions the

occurrence of a series of trachyte older than the basalts, but without giving the

locality.* As the German expedition had its headquarters at Port Ross, and as

he does not mention the presence of gabbro or granite, it seems to be a safe inference

that there is an exposure of a trachyte near Port Ross in the same stratigraphical

position as that at Carnley. Want of time and adverse weather-conditions pre-

vented a thorough examination of the northern end of the main island.

Specimens of trachytes evidently derived from dykes were picked up on the

shore of Coleridge Bay, but they could not be traced to their origin. The anortho-

clase in some of the specimens is very apparent. Another small specimen which
evidently belongs here, though it is more decidedly basic, contains numerous crystals

of a rhombic pyroxene ; this is the only case noted of the occurrence of this mineral

in the volcanic rocks of the group. The fragment was very vesicular, and deeply

weathered. Other specimens were found in the same locality with much chalcedonic

quartz filling vesicles, and the feldspars completely altered and partly replaced

by small crystals of epidote. Some of these specimens undoubtedly belong to the

trachytes, but others belong to the lower basic series, the underlying gabbro being

in close proximity to the place where the specimens were found.

(3.) Camp Cove Conglomerate.

The next formation in point of age is a conglomerate which is best developed
at Camp Cove, but extends in a northerly direction through the peninsula behind
the depot. The conglomerate is apparently an old river-deposit, or perhaps a shore-

* " Ueber Basalte der Aucklands Inseln," by Max Hartmann : L.J., 1878.
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deposit, though the former seems more likely. It is full of rounded pebbles of granite

and trachyte like that in position at Musgrave Peninsula, of gabbro, and of various

gneisses and schists. The latter are at times contorted, and with well - marked
schistose structure. There are granites of a different type from that at Musgrave
Peninsula, but they are nearly all biotite- granites, with small flakes of muscovite

occasionally visible in some slides ; no specimen like the Snares granite was dis-

covered. The gneisses contain little feldspar, and under the microscope do not

show marked schistose structure, being of a granular type. The trachyte occurs

occasionally in large boulders, one being over 2 ft. in diameter. The conglomerate

is penetrated by the same dykes that penetrate the overlying basalts, one being

exactly similar to a dyke of camptonitic type occurring on the opposite shore of

Adams Island. These facts show that the conglomerate was formed subsequently

to the gabbros, granites, or trachytes, but earlier than the basaltic flows. No
pebbles of diabases or porphyrites were found ; but this does not say that they do

not occur, as only one morning was spent in examining the locality. The most
noteworthy fact about the conglomerate is that its contents prove absolutely the

proximity of a continental area at a time immediately anterior to the outbreak of

volcanic action. In what direction this land lay is at present undetermined, but

it is possible that the granite rocks at the Snares and Bounties are remnants of

the area which supplied the pebbles to this conglomerate. The presence of con-

torted schists is especially important, as these show the probable presence of an

area of metamorphosed sedimentary rocks. No traces of any fossil remains were

discovered to help to fix its age.

At the extreme end of Musgrave Peninsula a large mass which has been included

in the basaltic rocks and brought up from below shows a mixture of fragments evi-

dently derived from a granite area. This is apparently a tuff containing fragments

of quartz, orthoclase, and plagioclase feldspars, and occasional fragments showing

distinct granophyric structure.

(4.) The Older Basic Series.

The basic rocks in this area are divided in all probability into an older and a

younger series. The older is best developed at Musgrave Peninsula, on the east

side of Carnley Harbour. This peninsula is about a mile in length, and half a mile

wide at its broadest part. A rapid examination was made at various points of the

shore-line, and the peninsula was traversed from one end to the other, but no rock

was seen outcropping on the top, owing to the complete covering of peat and scrub.

The whole peninsula is apparently composed of basic rocks, with the occasional

exception of rocks of more acid type, and is built up on the foundation of granite

and trachyte which is exposed near the isthmus. The general dip of the beds is

towards the south, but there may be alterations which were not noticed. Although

it is built up principally of flows, dykes of a similar type are extremely frequent,

and it is at times very difficult to tell the dykes from the flows, especially as some
of the latter are very coarse in texture. Bocks which evidently belong to this series

occur at Disappointment Island, and it is extremely likely that they occur on the

west side of North Arm, on Circular Head Peninsula, and on the spur terminated

by McClure Head, as fragments of porphyrites were picked up in the latter locality,

although the rock was never seen in position. It is possible, therefore, that an
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extensive area has been covered by these rocks, and they may be of the same age as

the porphyrites and diabases from Macquarie Island described by Marshall,* and also

by G. T. Prior.f Some of the specimens got from the end of Musgrave Peninsula, so

strongly resemble certain of the recent basic series that they may well belong to it.

One interesting discovery was the occurrence of a thin bed of impure anthracite

between two flows. This had a distinct metallic lustre, and the rough columnar

structure frequently observed in cases where sedimentary rocks have been subjected

to contact metamorphism. This, no doubt, has been formed from a coating of

peat which has been coked by the heat of a superjacent lava-stream ; when burnt

it left a large quantity of reddish ash. Its occurrence is noteworthy, as showing

that even in the period of volcanic activity peat occurred over parts of the country,

proving that the climatic conditions were in all probability the same then as now
;

and, further, that the volcanic flows were not submarine, and that a land surface

existed in the locality at the period of volcanic activity. There are also persistent

reports that similar deposits of such coal occur in the north-western part of the

group.

In connection with this occurrence of peat turned into coal, it may be mentioned
that Captain Bollons, of the Government steamer " Hinemoa," presented a member
of the expedition with a piece of coal from Antipodes Island. It shows the effect

of heat, in that it is hard and has columnar jointing, but the peaty structure is still

quite apparent. Moseley, in his " Notes by a Naturalist " (p. 173), mentions the

occurrence of coal between basaltic flows at Kerguelen Land, and his description

would exactly fit the occurrence at Carnley.

The oldest rock of the series is a typical diabase, but the most common rock

is a diabase-porphyrite, which has the following composition, the analysis having

been made by Mr. A. M. Wright :

—

Per Cent.

Si0 2 .. .. .. .. .. .. 47-41

16-18A12 3

Fe2 3

FeO
MnO
Ti02

CaO"
MgO
K 9

Na 9

Pa 6

C0 o

Water lost below 100° C. (H.,0 -)

above 100° C. (H^O + )

Specific gravity

12-92

8-37

0-27

0-31

4-03

1-16

2-15

3-49

Trace
0-21

1-42

1-38

99-30

2-80

* " Some Rocks from Macquarie Island," Rep. A.A.A.S., vol. x, 1904.

t G. T. Prior, Nat. Ant. Exped., Geology, p. 109.
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The analysis shows the rock to be of a basic type, with a remarkably high per-

centage of iron-oxides. This is confirmed by the microscope, as the groundmass
contains an abnormal amount of titaniferous magnetite. There are phenocrysts

of andesine-labradorite, and occasional small phenocrysts of augite, grains of

which mineral also occur in the groundmass. This rock is probably an old

lava-flow.

The special petrological characters of the diabases appear to be the presence

of purple pleochroic augite, often in large ophitic plates, and a remarkable amount
of titaniferous magnetite. Epidote is a common constituent of some of the rocks,

and secondary hornblende and mica are sparingly found. In many cases there is

much chlorite present, probably derived from the augite ; apatite needles and occa-

sional grains of quartz also occur, and in some of the later flows there is much
secondary calcite. Besides the true diabases, diabase-porphyrites also occur, and
these grade into feldspar-porphyrites of more acid type. The age of these rocks

cannot be exactly determined, as they are associated with no sedimentaries, but

from their petrological character it is almost certain that they are older than early

Tertiary—how much it is impossible to say.

The dykes penetrating these rocks are of varied character ; there are dolerites

with much olivine in large crystals (no doubt belonging to the later basic series),

porphyrites, and diabases (fig. 14, iii), and a large development of a coarse-grained

porphyritic olivine-diabase. This rock contains large feldspars (labradorite), up
to 1 cm. in length, and occasional augite phenocrysts in a coarse holocrystalline

groundmass composed of feldspar laths, altered augite, and olivine. The ground-

mass also contains a considerable quantity of chlorite derived from the RM.
minerals, and much titaniferous magnetite in grains and comb-shaped forms ; a good

deal of the latter is no doubt of secondary origin. Secondary carbonates occur,

and apatite needles are occasionally seen. The following analysis, by Mr. A. M.
Wright, shows its composition, and accords with the microscopical characters :

—

Per Cent.

Si0 2 . 49-16

A12 3
. 15-27

Fe2 3
8-64

FeO 7-22

MnO 0-29

CaO 5-26

MgO 8-34

K 2
0-61

Na 2
2-72

p 2o 5
Trace

Ti0 2
0-48

co 2
0-71

Water lost below 101j°C. (H20-) .
0-44

,, above 10()°C. (H2 + ) . 0-98

100-12

Specific gra^rity . . ,
2-70
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(5.) The Younger Basic Series.

The basalts which have built up the greater part of the group were poured out

principally from a centre at Carnley Harbour. Other foci no doubt existed to the

north, but of that little can be said definitely. On the west coast, nearly opposite

Disappointment Island, there is a structure exposed in the cliffs which may be the

pipe of a volcano. In any case, the northern limit of the Carnley lavas appears

to be just north of an east-and-west line through Norman's Inlet, as there appears

to be a change in the dip of the flows to the northward of this line. The northern

part of the island was not examined sufficiently to give any definite opinion of the

place of origin of the flows. The following descriptions therefore apply to the

southern end of the group, although the conditions obtaining in the north appear

to have been somewhat similar.

Carnley Harbour is no doubt an explosion crater, or caldera, which has been
subsequently modified by marine and subaerial erosion. The eastern entrance forms

the barranco, while the western entrance has been formed by the destruction of the

crater-ring, chiefly by marine action. The breadth of the base of the cone at sea-

level is now seventeen miles, and no doubt it stretched far out east and west and
south in former times, even supposing the land as a whole was not more elevated

than at present. There is distinct evidence, however, that it was much higher.

The estimate given by Sir James Hector that the volcano was fully 12,000 ft. high

is based on a misconception.* He believed that the centre of the volcanic system

of the group was at Disappointment Island. This is now known to be incorrect.

His estimate of elevation based on the slope of the flows is also in error, for the reason

that the dip of the flows on the west coast, especially in the south of the group, is

distinctly westerly, at very low angles. The present distance across the Carnley

crater-ring is now about seven miles from north to south, but stream-action has

considerably modified any regularity of outline if it formerly existed. Even allow-

ing for a good deal of denudation, the height of the volcano could never have been
much more than at present, unless the islands were raised as a whole. The appear-

ance of the harbour is strongly reminiscent of Akaroa. Instead of one pear-shaped

peninsula, with its core of syenite, as at Akaroa, there are two similarly shaped
peninsulas, with a base, one of gabbro and the other of granite ; nevertheless, the

height of the crater-ring, the character of the lavas, and the marine erosion of the

outer coasts cause a striking resemblance between the Auckland Island volcano

and that of Banks Peninsula.

The whole system at Carnley has been built up of successive flows of basic lava,

with intervening tuff-beds of remarkable regularity. The sequence is best seen on
the western cliffs, near the head of the North Arm. Here one cliff, 1,200 ft. in alti-

tude, gave exposures of forty-two successive flows ; another, of 800 ft., gave twenty-
nine flows. They are distinguished, too, by their remarkable flatness, so that the

lava must have been ejected in a very fluid condition. This suggests that the island

must have been of very great extent in former times. The flat points stretching-

far out into the sea on the eastern and north-eastern coast, which suggest by their

form a plane of marine denudation, may, perhaps, be the upper almost-level sur-

* " Note on the Geology of the Outlying Islands of New Zealand," Trans. N.Z. Inst., vol. xxviii

;

1896.
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Fig. 12.

—

Cap of Rudely Columnar Basalt, Head of Valley running into Coleridge Bay.

Fig. 13 —Cliffs of Columnar Basalt, Enderby Island.
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face of one of these flat extensive flows. The hill-tops, too, show the effects of this

horizontal character. They are very frequently almost flat over wide areas, so that

distinct peaks are exceptional (fig. 12). When their edges are exposed on the

sea-shore, or round the heads of valleys, columnar structure is exhibited in its most
perfect form. The south shore of Enderby Island (fig. 13) and the head of Cole-

ridge Bay and Musgrave Harbour afford splendid examples of this structure.

The lava-flows are cut by a series of dykes which are of basic character

—

viz., diabases, and basic porphyrites approaching augite-camptonites. None of these

were observed cutting the higher flows, although the hill-tops were easily and
extensively examined, but dykes were frequently seen on the shore. They majr

extend upward for some distance, as the thick covering of scrub and tussock and
peat completely masks the surface for nearly 1,500 ft.

Petrology of the Carnley Basalts.

In order to determine, if possible, the sequence of the flows, specimens were
taken from all exposures up a ridge from sea-level to the summit, both at Adams
Island and at the head of North Arm. Unfortunately , these are necessarily very im-
perfect, owing to the surface being hidden by a close plant covering. In order to give

a clear idea of the sequence, a description is given of each specimen taken ; but it

must be remembered that these are from flows exposed on the shore, and then with
a great hiatus—from those exposed for the upper 300 ft. or 400 ft. or more. Thus
the middle and lower portions are unrepresented. Again, difference in texture

of the rocks may be due to the position from which specimens were gathered from
a flow : those taken from the middle would, in general, be coarser than those from
the edge.

ADAMS ISLAND SERIES.

No. 1. Hornblende Basalt.

Macroscopic.—A dense rock, very fine grained ; only an occasional feldspar

phenocryst present.

Microscopic.—The groundmass is fine - grained, with occasional portions of

slightly coarser grain. It is partly glassy, and contains small laths and microlites

of oligoclase-andesine, simple or once twinned, scattered grains of magnetite, and
a good deal of secondary chlorite derived from hornblende. There are occasional
fresh twinned plates of plagioclase between oligoclase and andesine, and small grains

of brown hornblende.

Note.—This is here the lowest member of the basic series which is exposed,
and is very like a rock lying immediately over the conglomerate at Camp Cove.

No. 2. Basalt.

Macroscopic.—A black fine-grained rock, with small phenocrysts of feldspar
and, in lesser proportion, augite.

Microscopic.—The groundmass shows a slight flow structure, and is especially

fine-grained in the neighbourhood of phenocrysts. It contains a large proportion
of feldspar laths, a good deal of violet augite and magnetite, and a little brown
hornblende. An occasional large grain of augite occurs, but the dominant pheno-
cryst is andesine-feldspar in fresh squares and elongated plates.
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No. 3. Dolerite.

Macroscopic.—A black rock, with numerous coarse pale-green crystals of olivine.

Microscopic.—The groundmass is fine, and composed of feldspar laths, granular

augite, and magnetite grains. The phenocrysts are augite in pleochroic crystals,

often with a violet border, a little highly serpentinized olivine, and andesine-labradorite

feldspars. The term " dolerite " is applied in this report to a coarse-grained basalt

(fig. 14, ii).

No. 4. Dolerite.

Practically the same as No. 3, except that the augite crystals are very coarse

and the olivine in smaller grains with limonite border, and the feldspar is consider-

ably weathered with the formation of secondary calcite.

No. 5. Augite-olivine Andesite.

Macroscopic.—A fine-grained dense rock ; the phenocrysts are small, chiefly

of feldspar.

Microscopic.—The groundmass is of medium grain, composed of feldspar laths

showing flow structure, fine magnetite, and granular augite. The phenocrysts are

oligoclase-andesine feldspars, highly weathered olivine, and a few pale augites.

No. 6. Dolerite.

Macroscopic.—A black rock, with numerous phenocrysts of augite and olivine

of varying size. Smaller feldspars also occur.

Microscopic.—The groundmass is fine, and made up of feldspar laths, augite,

olivine, and magnetite, the last in both coarse and fine crystals ; the granules of

olivine are somewhat altered. The phenocrysts are coarse, and consist of olivine

in various stages of alteration, slightly pleochroic augite with characteristic dark

border frequently developed, and tolerably fresh labradorite.

No. 7. Dolerite.

Macroscopic.—The rock is black, with a good few phenocrysts of medium-
sized olivine, augite, and feldspar.

Microscopic.—The groundmass is fine, composed of feldspar laths, grains of

magnetite and violet augite, plates and irregular patches of chlorite. There are

a few small pieces of pleochroic brown hornblende with included grains of magnetite.

The phenocrysts are of fairly coarse pleochroic augite with violet border, labradorite

often finely zoned with strings of secondary chloritic products, and olivine generally

fresh but sometimes serpentinized.

No. 8. Dolerite.

Macroscopic.—This rock is decomposed, and full of vesicles.

Microscopic.—Similar to No. 7, except that chlorite has completely replaced

some original ferro-magnesian constituent.

No. 9. Dolerite.

Macroscopic.—A coarse-grained rock, full of large augite and olivine crystals.

It is much weathered.
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Microscopic.—The groundmass is composed chiefly of granular augite, olivine,

and magnetite, with a lesser proportion of feldspar laths. Phenocrysts are of very

coarse slightly pleochroic augite, occasionally twinned, and coarse round olivine

grains, with a border and seams of serpentine and limonite. This rock is similar

to that found capping the hills in other parts of the group, and from it the large

augites have weathered which are found occasionally on the surface in considerable

quantity.

The following are analyses made by Mr. A. M.
shore at Adams Island ; No. 4, a dolerite from a

Island :

—

SiOo

A1 9 3

Fe 2 3

FeO
MnO
Ti0 9

CaO
-

MgO
K 2

Na 2

p 2o 5

CO.,

Water lost below 100° C. (H 20-)
above 100° C. (H 2 +

)

Wright

—

No. 1, a basaIt from

height of 1,700 ft. at Adams

No. 1. No. 4.

Per Cent. Per Cent.

46-18 47-14

16-82 19-35

2-08 5-61

13-46 10-82

0-27 0-18

0-51 0-68

4-81 5-42

5-68 3-98

1-83 1-60

5-02 2-38

1-05 0-14

0-31 0-26

0-89 0-84

0-82 0-96

99-73 99-36

Specific gravity .

.

.

.

. . 2-88 2-96

These two analyses were made from rocks belonging to the fine type and the

coarse type. They show no marked difference in basicity, but a high per-

centage of ferrous iron ; the percentage of magnesia is somewhat low. In No. 1 we
have a very high percentage of soda, suggesting the presence of a felspathoid, but

no sign of this could be observed.

There seems to be no well-defined order in the character of the lavas extruded,

but merely an alternation of coarse- and fine-grained types right from the earliest

rocks erupted.

A similar series of specimens, taken at the head of the North Arm, was prac-

tically basaltic throughout, with the exception of a basic andesite occurring near the

top of the series. The series shows the same alternation of coarse- and fine-grained

rocks.

The following features of the minerals of the basaltic series may be noted : The
augite is notably titaniferous, as shown by the frequent pleochroism and dark-violet

border. Ilmenite or titaniferous magnetite is of very common occurrence not only

in the basalts, but in the diabases and diabase-prophyrites which occur as dykes
penetrating the basalts. The feldspars are not of very basic character, and vary
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for the most part between andesine and labradorite : this gives certain of the rocks

an andesitic character which the analysis does not support. Analysis No. 1 (given

above) is from a rock of this character. The marked absence of any F.M. minerals,

except augite and olivine, is very noteworthy. Hornblende is very scarce, even in

the earlier flows.

These series may be taken as typical of the basaltic rocks of the southern por-

tion of the group. As a rule, the coarser-grained types seem to be more common
than the fine ones, though the finer types seem to be relatively more abundant in the

earlier flows. This statement may, however, have to be modified after further

investigation. Samples of the basalts of the northern end of the group were col-

lected by the German Transit of Venus Expedition in 1874, and were thoroughly
described by Hartmann ;* and there is also a reference to the basalts of Port Boss
in the geological report of the " Discovery " Expedition.f Nothing is known about
the rocks of the middle portion of the main island

—

i.e., the part north of Norman's
Inlet and south of Port Ross—but there is reason to expect they are the same as the

rocks at the north and the south ends of the group.

It is almost impossible to assign an age to these basalts, but from their fresh-

ness and from the well-preserved form of the caldera-walls it may be inferred that
the eruptions took place in middle or even late Tertiary times.

VOLCANIC DYKES.

The volcanic dykes at Carnley may be classified as follows : (1) Trachyte
dykes of an alkaline character found penetrating gabbro and granite and not found
elsewhere

; (2) porphyrites of a relatively more acid type found penetrating gabbro
and the porphyrites and diabases of the lower basic series

; (3) diabases and basic

porphyrites found in gabbro and basalt
; (4) dolerites found in the lower basic

series. This classification indicates the relative age, with the exception that (3)

and (4) may be more or less contemporaneous, and date from the last phase of the

volcanic action. The trachytes and more acid porphyrites have been referred to

previously, but the third series has not been mentioned.

The dykes of this series were observed on the shore of Carnley Harbour, near

Camp Cove, on the end of McClure Head and Circular Head, and on the north shore

of Adams Island. Those observed had a northerly strike, varying from north-

east to north-west, but the harbour-foreshore was not covered sufficiently to determine

their general orientation. The diabases are very fine grained, and without the

typical diabase structure ; they are rarely ophitic, and are occasionally much more
decomposed than the basic rocks they penetrate, and for no apparent reason. They
are almost certainly of Tertiary age, so that the term " diabase " is not used here

in its strict signification, but is applied in this case to a decomposed rock of dolerite

affinities. They are sometimes somewhat acid in character, but at other times they

contain much granular augite. The porphyritic dykes occasionally approach augite-

camptonites in character, with violet-coloured augite and very rarely with hornblende

* " Uber Basalte der Aucklands Inseln," by Max Hartmann : L.J., 1878.

f G. T. Prior, Nat. Antarct. Exped., Geology, p. 109. Note.—I have not seen the paper on

the subject in the Mineralogical Mag. (1899) by the same author.
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ii.

in. IV.

Fig. 14.

I. Trachyte from Dyke, Circular Head.
II. Basalt, Carnley Harbour.

III. Diabase, Musgrave Peninsula.
IV. Basic Porphyrite, Dyke, Adams Island.
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as well in the groundmass, but they have very few idiomorphic augite phenocrysts,

the phenocrysts being an occasional andesine-labradorite feldspar. The following

analyses, by Mr. A. M. Wright, are typical of these rocks (A is a basic dyke
from Adams Island, and B a basic porphyrite dyke in gabbro from Carnley

Harbour) :

—

Si0 2

A10
3

Fe0
3

FeO
MnO
Ti0

2

CaO
MgO
K 2

Na 2

p 2o 5

co 2

Water lost below 100° C. (H 20-)
above 100° C. (H2 +)

A. B.

Per Cent. Per Cent

43-62 47-61

16-75 17-47

1-83 3-44

9-36 8-78

0-22 0-13

0-42 0-87

10-23 7-04

7-96 2-49

1-60 1-60

4-73 4-49

Trace 1-10

0-28 0-28

1-72 0-84

0-84 3-71

99-56 99-85

Specific gravity .

.

.

.

.

.

. . 2-83 2-68

The first analysis shows a close approximation to augite-camptonite ; the rock

appears under the microscope as even-grained and noncrystalline. It is largely

composed of feldspar laths ; much granular augite, frequently with a violet tinge,

and distinctly pleochroic ; decomposed olivine, with selvage and seams of limonite
;

and a good deal of magnetite. Occasional apatite needles are present. These

phenocrysts are of labradorite, with an occasional augite, which does not exhibit

idiomorphic outline. There are also numerous cavities in the rock filled with

secondary carbonates.

The second analysis is from a rock of more acid character, and is typical of

the basic porphyrites. The groundmass is composed of feldspar laths, granular

violet augite, much fine magnetite, and needles of ilmenite and apatite. The augite

is largely decomposed, with formation of chlorite and ilmenite. A good few pheno-

crysts of andesine occur (fig. 14, iv).

The dolerite dykes were only observed penetrating the lower basic series at Mus-
grave Peninsula, but no doubt they occur in other parts of the area. The rocks

are generally coarse-grained, with conspicuous phenocrysts of augite, olivine, and
sometimes feldspar. Under the microscope the augite phenocrysts are usually

slightly pleochroic, the olivines altered to serpentine and limonite. The feldspar

is labradorite. The groundmass is usually fairly coarse, and is composed of

twinned laths of labradorite and grains of titaniferous augite and magnetite.

Comb-like forms of ilmenite (titaniferous magnetite) occur frequently in some
specimens.
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DISAPPOINTMENT
ISLAND.

Disappointment Island

(fig. 15) is a small island,

from one and a half to two
miles across, lying five miles

to the west of Auckland
Island. It is not so high as

Auckland Island, but the

coast-line is, in general, bold

and precipitous. The sea be-

tween it and the mainland is

comparatively shallow, with
one prominent reef rising well

above sea-level, about half-

way across. The general

physiographical conditions

are the same as those of the

mainland.

The island was visited

by Dr. Marshall during the

course of the expedition,

and the following statements

are based upon his notes.

Sir James Hector assumed
that the island represented

the centre, or core, of a great

volcano, and its preservation

was due to the greater power
of resistance of the plutonic

mass forming that core. This

is apparently not the case.

The main mass of the island

appears to consist of diabases

and melaphyres somewhat
similar to those at Musgrave
Peninsula. The structural

planes visible at the landing-

place have in general an east-

and-west strike, and a dip to

the south of 60°. In other

places these beds appear flat,

and then again bent into

folds. Cutting these rocks

there are nearly vertical

dykes of white rock striking-

north-west and south-east.

The petrological character

of the rocks makes it almost
certain that they belong to

48—S.
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the Musgrave Peninsula older basic series. They are all dark-coloured in the hand-
specimen, some appearing coarse and others very fine grained, the latter containing

at times a marked amount of pyrites. The microscope shows that one of the coarser

specimens is principally composed of even-sized deeply kaolinized feldspar (labra-

dorite) laths, with biotite and chlorite probably derived from interstitial augite
;

there is no apparent sign of ophitic structure. Much apatite occurs in the form of

needles, and much ilmenite in quadratic grains and skeleton crystals. Another
specimen of rock is a diabase-porphyrite, with large phenocrysts of labradorite and
purplish augite. The other rocks appear to be melaphyres, and are much decomposed.

The dykes are white, very hard, and somewhat flinty in appearance. Under
the microscope they prove to be much more acid than any rock found on the main-

land, and must be classified as rhyolites. The phenocrysts are of highly weathered
untwinned feldspar and much quartz in irregular fragments. These are contained

in a felsitic groundmass. A small amount of glass is visible under higher powers,

but the sections are obscured by the alteration of the constituents. Minute zircons

are occasionally seen, and, in addition, very small flakes of a mineral pleochroic in

greenish-yellow tints and small extinction-angle measured from the cleavage, in all

probability an alkaline hornblende. The iron-ores assume mossy forms, and are

no doubt wholly or partly derived from a hornblende or related mineral. These

dykes may be connected genetically with the mainland trachytes, which contain

a small quantity of free quartz, and are of a distinctly acid variety ; but the textures

of the rocks are quite different.

BOUNTY ISLANDS.

The Bounty Islands are a group of small islets lying in long. 179° E. and lat.

47° 43' S. The group takes the shape of a rough semicircle facing north, the length

from east to west being about three miles and the width from north to south about

two miles. There are nine islets of appreciable size, the largest being about three-

quarters of a mile long by half a mile wide. Besides these there are numbers of rocks,

and also outlying reefs belonging to the group. The highest point is only 290 ft.

above the sea, but several of the islets rise to over 200 ft. They show the marks
of severe marine erosion, and are cut into in a remarkable manner ; but there is no

bay or indentation which affords even moderate shelter in stormy weather. During

calm weather the sea breaks heavily on the weather shore, but in severe storms

no part is beyond the reach of the waves and flying spray.

The rocks near sea-level are worn smooth not only by the action of the breakers,

but also by the polishing-action of the feet of the seals and millions of penguins and

other sea-birds which make the islands their breeding-place. The general rock-

surface is as slippery as glass, and exceedingly difficult for man to travel over.

Immense quantities of guano are deposited on the islands during the breeding season,

but during winter storms it is swept off, with the exception of that which accumulates

between the boulders. A little brackish water impregnated with guano collects

in hollows on the higher parts of the islands, but there is no regular supply of fresh

water, except that afforded by the almost constant rains. Owing to the unfavourable

conditions, only one species of fresh-water alga has managed to maintain a foot-

hold on the exposed surface of the rocks, but great masses of seaweed are torn away
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by the storms and piled up above the reach of ordinary waves, and this teems with

the lower forms of animal-life. No member of the expedition visited the group

during the 1907 trip of the " Hinemoa," but Captain Bollons brought back speci-

mens of the rocks on this and on other occasions. These prove to be granites of a

fairly constant type. They are whitish or light brownish on fracture, and show
plainly quartz, feldspar, and biotite-mica. The amount of this last mineral varies

somewhat in different specimens, and in some it is by no means a prominent con-

stituent. Under the microscope it shows the characters of an ordinary biotite-granite.

A small amount of plagioclase feldspar (albite) and a very occasional minute flake

of muscovite also occurs ; needles of apatite are also visible. The amount of feldspar

present is sometimes much in excess of the quartz, though occasionally the latter

mineral approaches the former in importance. The feldspar shows at times the

development of sericitic material along the cleavage-planes. This granite shows
a much closer resemblance to that found in situ at Carnley Harbour than it does to

the Snares granite.

An analysis by R. Morgan, of the Auckland University College, shows that

has the ioiiowins che mical conlposition :

—

Per Cent.

Si02 . 73-08

AlOf, . 11-98

Fe 2 3
*

FeO 2-12

CaO 1-93

MgO 0-23

K 2
6-57

NaO 3-58

p 2o 5
o-oi

Water lost below 10(>°C. (H26-) 0-23

„ above 10()°C. (H
2 + )

0-29

CI m . p Trace

100-02

This analysis presents no remarkable peculiarity, except the low percentage of

alumina and the high percentage of alkalies, two properties which are also exhibited

by the trachytes of Carnley Harbour. Judging from the petrological character of

the rocks of the Bounty Islands, it seems probable that they are part of a great

granite mass of which the granites at the Auckland Islands, the Snares, and pos-

sibly of Stewart Island and south-west Otago are unsubmerged remnants. Con-
clusions as to this being certainly the remains of a wide continental area based on the

mere fact that they are plutonic rocks do not seem to be altogether well founded
unless supported by collateral evidence ; but this evidence is supplied from other

islands in this area. The fact that the sea just east of them rapidly reaches a

depth of 2,000 fathoms shows that they are near the edge of the continental

shelf, and probably mark approximately the furthest eastward extension of the

former continental area.

* The iron present is all estimated as ferrous iron.
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ANTIPODES ISLAND.

[Note.—No member of the expedition visited Antipodes Island on the present occasion, and the

following facts about it have been collected from various authors ; but additional matter has been

supplied by Captain Bollons, whose intimate acquaintance with the locality makes his contribution

specially valuable. The outline of the accompanying map has been taken from the chart recently

made by H.M.S. " Ringdove."]

Antipodes Island is situated in long. 178° 43' E. and lat. 49° 41" S. Recent
surveys by H.M.S. " Ringdove " show that its shape is not as shown originally on
maps and charts. Its length from north-east to south-west is about five miles,

and its greatest breadth is about three miles. These dimensions are those on the

chart, but there is some doubt as to the scale on which it is drawn. There are no
openings in the coast-line, with the exception of Ringdove Bay, on the south-east

corner, and a shallow bight on the north-east between North Cape and Reef Point,

where there is a somewhat insecure anchorage. Landing is effected on a beach
composed of rough blocks of rock, behind which the cliffs rise to a height of 80 ft.,

but with easy ascent in several places (fig. 16).

The north-west coast-line is bold and precipitous, and from 400 ft. to 500 ft.

in height, rising to its greatest elevation in North Cape (500 ft.). This fine coastal

feature, sometimes known as Perpendicular Head, has a close resemblance both in

structure and appearance to Godley Head, at the entrance to Lyttelton Harbour.

The south coast is from 80 ft. to 150 ft. high, and the east coast is also precipitous,

with cliffs 300 ft. to 400 ft. in height. A number of reefs and small islets fringe

the shore, the most important being the Bollons Islands, which lie about a mile

to the north-east of North Cape. There are two of them, and they are disposed

in the shape of a horse-shoe, with the convexity facing north-east. They are ex-

tremely rugged and precipitous, and rise to a height of nearly 500 ft. On one

the erosive action of the sea has produced a remarkable arch. These islands are

inaccessible except in the finest weather, the only landing within recent years being

effected by Captain Bollons, after whom they are named.
The surface of the main island forms a rough undulating plateau. It slopes up

from the north-east and southern coastal cliffs towards the west. The highest point

is Mount Galloway (1,320 ft.), on the top of which a lake 13 or 14 acres in extent

is reported to lie. Other cones of lesser height also occur. The surface of the plateau

is cut up by a number of deep narrow gullies occupied by small streams. The largest

of these runs north-east, passes through a large swamp about a mile in length and
breadth, and falls over the cliffs near the landing-place as a considerable body of

water. The hut for castaways is placed near the edge of the swamp, not far from
the stream. Other parts of the island are boggy, notably those near the south coast,

and its surface is covered with great depth of peat made of herbaceous plants, and
not of Sphagnum. On this grow long tussock-grasses and very occasional patches

of low scrub, but through it solid rock outcrops in many places. Kirk says that

all the exposures he observed were basaltic in character. The islands appear to be

entirely volcanic. No plutonic rock has been recorded from them, and the pro-

bable occurrence of sedimentary rock mentioned by T. Kirk, and supported by Sir

James Hector, seems very doubtful indeed, and is not based on close examination

of the outcrops. Fragments of coal were found at one spot by Captain Bollons,
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but they have all the appearance of a peat that has been partially coked by
the heat of an overlying lava-stream. They exhibit rough prismatic jointing,

but the vegetable structure has not been destroyed, and the streak is decidedly

brown.

Sir James Hector says that there were at least four centres of volcanic activity,

but Kirk apparently was of the opinion that there was only one. He mentions,

however, a volcanic crater near the south coast in a good state of preservation.

It is apparent that fragmental matter has played a prominent part in the

structure of the island. The clear sections given by the cliffs show that it has been

Fig. 1G.

—

Nokth-east Point of Antipodes Island, showing Landing-Place and Small Islet composed of

Inclined Beds of Scoria and Flows of Lava.

constructed of regular flows of lava and beds of scoria (see fig. 16). Captain

Hutton was of the opinion that it started as a submarine volcano.

Specimens collected by Captain Bollons on the coast south of Reef Point are

scoriaceous in character. One piece of rock from a lava-flow 25 ft. thick, and running

north-east, shows a well-preserved ropy surface, which suggests that the volcanic

activity was of very recent date, a conclusion also arrived at by Sir James Hector

from a consideration of the impossibility that the fragmental matter of which the

islands are largely built could resist for long the attacks of the heavy westerly seas.
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The blocks on the northern beach are of hard compact basalt. The presence of dolerite

and phonolite is also recorded, but it is very probable that the fine-grained basalt

has been mistaken for the latter, as there is no record of the microscopic examination

of these rocks having ever been made.

Petrology.

It is impossible at present to give a satisfactory account of the petrology of

the islands, but the character of the specimens collected by Captain Bollons is as

follows :

—

No. 1. Basalt. (From the beach near the landing on the north-east of the main
island.)

Macroscopic.—The rock is dark in colour, slightly vesicular, with well-marked

flow structure. It breaks under the hammer into irregular quadratic pieces.

Crystals of augite are visible in a dark groundmass. Specific gravity, 2-85.

Microscopic. — The only phenocrysts are of brownish augite and olivine in

roundish crystals, usually clear, but occasionally seamed with limonite. No feldspar

phenocrysts were seen in the sections made. The groundmass consists of colour-

less glass, in which are microlites of feldspar (labradorite), magnetite in grains and
square-shaped sections, and much granular and short lath-shaped augites similar

to the phenocrysts. The rock is a basalt of a somewhat basic type. It contains

occasional inclusions of a basalt, containing much feldspar in the groundmass ; this

shows that probably the underlying rocks are of that type, the later flows being

more basic.

Nos. 2 and 3. Basalt Glasses. (From the eastern side of Reef Point.)

Macroscopic.—Both these specimens are dark in colour, and very scoriaceous.

No. 3 shows the ropy surface of a lava-flow. The rocks are glassy in appearance,

with no phenocrysts showing.

Microscopic.—The main part of both specimens is a very dark glass, with small

feldspar microlites showing through it. There are numerous small phenocrysts of

clear olivine and brownish augite. These rocks are evidently basalt glasses, the

fragmentary and vitreous equivalents of No. 1, and show no difference in compo-
sition from it, being probably the products of the same eruption.

Dr. Marshall informs me that he has in his possession a specimen of basalt from
these islands which shows large crystals of augite and olivine in a very fine ground-
mass, with much feldspar.
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ARTICLE XXXI.-THE SOILS AND S01L-F0RMKRS OF THE

SUBANTARCTTC ISLANDS.*

By B. C. Aston, F.I.C., Chief Chemist, Department of Agriculture.

INTRODUCTION.

Generally speaking, the soils of New Zealand, excluding those of swamps, littoral

situations, or limestone districts, are deficient in those humus or peaty substances

so essential to intensive agriculture. The manner in which the humus content of

British soils is supplemented is largely by frequent applications of stable manure.

In a country where the stock are not stabled to any extent, and where the absence

of cities precludes the possibility of obtaining large quantities of stable manure or

other organic refuse, the problem of maintaining a proper proportion of humus in

the soil is one which sooner or later must be faced. One of the most feasible ways of

supplementing the store of organic matter in the soil, and one practised with marked
success in America, is the ploughing-in of quick-growing green crops. The principle

is a difficult one for the New Zealand farmer to act upon. The temptation to turn

his stock into a paddock of clover or mustard, instead of ploughing it underground,

is too hard to resist, except it be in very small areas, as an experiment, which, how-
ever successful, is too soon forgotten.

This report deals with the composition of types of soil which, so far from
suffering from the above defect, are at present unsuited to the uses of higher

agriculture owing to a plethora of that very constituent which is lacking in the

mainland.

Should the facts outlined in these pages throw any light on the reason why these

southern islands are so bountifully supplied with humus, it may suggest methods
of treatment by which the stores of humus in the mainland soils may be profitably

reinforced.

PEAT AND HUMUS.

The terms " humus " or " peat " are synonymously used by most authorities.j-

Little is known of the precise chemical composition of the different forms of decom-

* The investigation is incomplete. A number of specimens remain to be analysed, particularly

those soils and rocks containing rare earths, which require more detailed investigation. In a subse-

quent paper it is intended to treat of the mainland humus soils, and to summarise the results of the

whole research.

t It is, of course, often impossible to conjecture how large areas of vegetable matter have originated,

but it is advisable to as far as possible restrict the term " peat," in the substantive, to plant-remains

presumably formed in stagnant water, and containing a very small proportion of pure ash.
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posed plant-remains which are variously designated "humus," "peat," "black
earth," "mould," or, in America, "tule," or by the ineuphonious "muck." This

final stage of decomposition of ligneous tissue results in the formation of brown
matters which are known as ulmic compounds ; a further stage results in black

matter—humic substances : both of which classes are insoluble in water. Further

decomposition results in a soluble brown acid (apocrenic acid) and a colourless acid

(crenic acid). Although the chemistry of these bodies is so little understood, their

value in agriculture is universally recognised, and the application of decaying

vegetable substances to soils has from time immemorial been recognised as a fitting

treatment.

By the generation of carbonic anhydride and ammonia (the first rendering

soluble and the latter supplying soluble plant-food) ; by absorbing moisture from
the air, and thus keeping the soil damp ; by increasing the porosity of the soil,

so that in cases of exceptionally heavy rainfall the water may drain off, thus pre-

venting the crop from rotting ; by enabling more of the sun's heat to be absorbed,

owing to the black colour, and thus making the soil warmer—are some of the ways
in which humus benefits the land.

Peat is generally understood to require stagnant water for its formation. The
aquatic plants growing on the surface of a pool in summer die in autumn and fall

to the bottom, and the pool, yearly becoming smaller, is eventually filled with plant-

remains, which then allow of the growth of Sphagnum and other mosses, and thus,

with a deficiency of oxygen, the moss finally becomes consolidated into a bed of

peat. One-seventh of the entire surface of Ireland, a basin-shaped country, low in

the interior and high at the coast, is covered with peat bogs. The growth of peat

is often comparatively rapid (5 in. or 6 in. a year is a common thing in Ireland), and
it is composed mainly of forms of plant-life such as Sphagnum mosses (a low order

of plants, having the faculty of continuing in growth upwards as they die below,

thus possibly enjoying an eternity of existence which may rank them among the

oldest of living plants) and Hypnum mosses, the former a calcifuge, the latter a

calciphile. Other plants, such as Eriophorum, Carex, Phragmites, Scirpus, Equisetum,

and heath-plants, such as Erica, are undoubtedly peat-formers, though they perform

their work more slowly.

Hallmen, quoted by Nystrom (6), classifies peats as follows : Moss peat

—

(a) Sphagnum peat, from Sphagnum moss
; (b) Hypnum peat, from Hypnum moss,

8 to 30 per cent, of ash
;

(c) forest moss peat, from mosses, heath-plants, and the

residue of forests, 5 to 8 per cent, of ash. Grass peat

—

(a) Sea-peat, from Phragmites,

Scirpus, Equisetum, Menyanthes, Nymphaea, &c, 8 to 10 per cent, of ash
;

(b) Carex,

from Carex family, mosses, and other plants
;

(c) Eriophorum, from Eriophorum
(cotton sedge), 0-75 to 4 per cent, of ash.

Bjorling and Gissing (8) point out that the formation of peat is dependent on
a special combination of climatic and topographical conditions, and state that the

principal factors are

—

(a) growth of aquatic and moisture-loving plants
;

(b) a soil

or subsoil which will retain moisture at the surface
;

(c) sufficiently humid atmo-
sphere to prevent too-rapid evaporation ; and (d) a temperature high enough to

allow a profuse growth of vegetation, yet low enough to check too rapid a decay
of vegetable matter.



Soils and Soil-formers.] SUBANTARCTIC ISLANDS OF NEW ZEALAND. 747

Most of the analyses of peat have been made with regard to its value as fuel,

and not as a soil. The nature of the inorganic constituents present, beyond a bare

statement of the amount of ash, has seldom been given. As it is the soil aspect

which this report principally deals with, it has been rather difficult to learn any-

thing from the literature on peat which would assist to compare soils of the sub-

antarctic islands with other vegetable deposits.

COMPOSITION OF HUMUS AND PEAT-ASH.

In the accompanying tabular statement the analyses of a few typical island

soils have been recalculated to show the percentage of the inorganic constituents,

calculated on the ash, in order that they may be compared with peat-ash analyses

given by Groves and Thorpe (38), quoted below. The authors say, " It is said that

carbonates of the alkalis never occur in peat." The amount of ash in European
peats varies from 1 to 33 per cent.

Analysis or Ash (calculate I from Total Analysis).

OS
IT-

OS OS
CD
OS

eoo
GO

©
oo

809. 811.

oo
o:
r—

M M M M M w M
|
M M [>

Silica (by difference) 35-80 46-20 31-89 53-74 43-77 24-11 39-91 51-25 43-58 36-19

Iron-oxides and alumina, and oxides of 28-87 14-98 27-41 40-76 29-16 19-10 23-31 36-88 47-64 43-85

rare earths

Calcic oxide 3-18 4-41 9-92 0-89 3-93 17-19 9-51 14-34 1-16 0-92

Magnesic oxide 3-60 3-24 14-35 1-35 4-96 1313 13-83 1-34 0-89 1-31

Potassic oxide 3-81 3-89 4-17 0-85 1-14 2-86 1-84 1-12 0-94 14-00

Phosphoric anydride . 0-84 1-16 3-91 0-93 4-20 6-20 4-91 2-52 2-56 1-36

Sodic chloride 12-38 17-05 5-22 0-64 5-21 6-44 3-07 0-69 0-43 0-66

Sodic sulphate 2-89 0-77 1-83 0-42 1-90 8-59 2-09 0-31 0-24 0-62

Sodic oxide 8-63 8-30 1-30 0-42 5-73 2-38 1-53 1-65 2-56 1-09

The following is an analysis of three samples of peat-ash from Tuam, west

Ireland, with ash varying from 3-69 to 4-81 per cent. ; average, 4-54 per cent.

(No. 1 is a light peat from Ballinderry Bog ; No. 2 is a somewhat older peat from

Claretuam Bog ; and No. 3 is a light peat from Weir's Bog) :
—

K 9

Na 9

CaO
MgO
A1 2 3

Fe 9 3

CI

so
3

p 2o 5

co 2

Sol. SiOj

Insol. . .

No. 1. No. 2. No. 3.

0-813 3-56 5-19

3-66 0-37 0-76

35-85 34-79 36-60

3-17 3-60 7-73

4-42 2-80 3-44

2-56 6-34 6-50

4-32 0-43 0-596

12-86 19-70 16-46

2-19 3-56 2-82

3-25 6-76 7-17

4-74 3-34 4-90

22-92 12-92 6-81
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Fream (39) gives the following analysis of peat-moss to be used for litter :

—

Moisture

Organic matter

p 2o 5

K 2

CaO
MgO, &c.

Si0 9

N

Per Cent.

12-46

86-16

0-02

0-01

0-15

0-48

0-72

0-81

An analysis of three layers of peat from a bog in Ireland is given below :

—

K
Na2

CaO
MgO
A12 3

Fe2 3

P 2 5

S0
3

HC1
Sol. SiO
Insol.

COo

From these figures it will be seen that the Irish peats differ greatly from
the island humus soils in the high amount of lime and sulphates and the low
amount of alumina and iron in the former, contrasted with the low amount of

lime and sulphates and the high amount of iron, alumina, and rare earths in the

latter.

Peat-ashes are usually very poor in potash, and usually so in phosphoric acid.

In a number of Saxon peats Stockhardt (39) found 0-25 to 0*5 per cent, of alkaline

salts, 0-5 to 2 per cent, of phosphate of lime, 3 to 10 per cent, of calcic carbonate,

and 3 to 10 per cent, of calcic sulphate.

No. 1. No. 2. No. 3.

0-49 0-21 0-25

1-67 0-65 0-50

33-04 29-71 24-94

7-52 1-20 1-28

1-69 0-30 0-36

13-28 20-37 19-40

1-44 1-07 0-24

20-08 22-66 10-74

1-75 0-44 0-34

2-15 0-64 1-08

7-68 11-18 26-79

8-34 10-78 13-89

An analysis of peat soils given in the Annual Report of the U.S.A. Department
of Agriculture for 1881 gives,

—

A (Top Layer).

Ash . . . . . .
7-1

K2 0, Na 2 .

.

.

.

. . Traces

P 2

N
2^5 0-15

0-87

B (2 ft. below).

6-5

Traces

0-78

1-40
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Mendelecff (7) gives the following two analyses on air-dried soil :

—

Na,0
K 2

MgO
CaO
p2o 5

N ..

S ..

Fe 2 3

The black earth has been exhausted by

Black Earth

from Seimbirsk.

Per Cent.

0-11

0-58

0-92

1-34

0-07

0-44

0-13

3-41

Peaty Soil near

St. Petersburg.

Per Cent.

0-04

0-05

0-07

0-11

0-03

0-16

0-06

0-46

cultivation, a cause which accounts for the

extremely low amount of phosphoric acid present.

Ganong(15), remarking that the flora of American raised bogs is, on the whole,

very similar to the hochmoor of Europe, quotes Drude(41), who gives the analyses

of hochmoor and flatmoor peats :
—

Chiemsee

Hochmoor.

Per Cent.

N .. .. 0-138

0-024K2

CaO
MgO
p2o 5

The humus or

by Persons (22)

0-172

0-034

0-206

Chiemsee
Flatmoor.

Per Cent.

0-269

0-052

3-267

0-092

0-320

muck " soils of the Florida Peninsula, U.S.A., are described

They are formed in partially submerged swamps either from the

remains of laurel or bay-tree, or from Cladium effusum, Nymphaea flava, Panicum
Curtisii, Pontederia cordata, Cyperus sp., Osmunda sp., Malva sp., Andropogon sp.,

Saggitaria sp.—all plants considerably higher in the vegetable kingdom than mosses.

A number of complete analyses by Dr. H. W. Wiley are given, which show that
these soils contain from 3 to 60 per cent, of inorganic matter. Those low in in-

organic matter (3 to 6 per cent.) contain* from 0-01 to 0-1 per cent, potash, 0-08

to 0-3 per cent, soda, trace to 1*7 per cent, lime, trace to 0-28 per cent,

magnesia, and trace to 0-115 per cent, phosphoric anhydride. The nitrogen varied
from 2-74 per cent, at the surface foot to 3 per cent, at the second foot, 2-76

per cent, at the third foot, and 1-01 per cent, at the fourth foot. It was found
that the nitrogen varied regularly with the volatile matter. Organic matter was
greater at depths of 2 ft. and 3 ft. than at the surface.

These soils are, therefore, considerably lower than the Auckland Island soils in

mineral plant-food, except lime in the case of saw-grass (Cladium effusum) humus.
In other Florida humus soils the lime is present only as traces.

Taylor (33), in five samples of Indiana peat, found the nitrogen range from
2-22 to 3-9 per cent., the P 2O g

from 0-96 to 1-9 per cent., and the K 2 from 0-82

to 1-56 per cent.

Presumably soluble in hydrochloric acid.
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Vogeler (34) found that the average analyses of cultivated Bavarian moor soils

showed a variation in potash content from 0-0544 to 0*089 per cent., the average

amount being 0-033. In spite of the fact that these soils are well supplied with
this ingredient, it is apparently in a very unavailable form, as they are much
benefited by liberal applications of potash fertilisers.

All authorities agree on the advisability of applying lime to peaty soils to obtain

the best results. Woolney has shown that calcium-humate will oxidize much more
rapidly than uncombined humic acid placed under similar conditions. To the

absence of calcium-carbonate and mineral salts generally Hall (13) thinks may be
ascribed the tendency of humus to accumulate and persist in very light sandy
heaths.

The simplest treatment* of peat and humus soils for agricultural purposes

depends on the following principles : (a) Drainage, to take away the surplus water
;

(b) removal of the peat or humus layer, and exposing the underlying clay or

sand
;

(c) mixing the sandy or clayey base of the bog with a certain amount of

humus.
This procedure may be considerably modified, and, instead of exposing the

base of the deposit, large applications of gravel (350 tons of gravel per acre)

or marl (carbonate of lime with clay) were recommended in the report of

the Royal Commissioners, 1809-14). Thomas phosphate (basic slag), and on
Irish bogs potash-salts, are the most efficacious fertilisers to apply. Farmyard
manure, itself an organic manure, and green manure are also similarly success-

ful on humus soils—King (36) and Whitson (37). Burning peat in heaps and
spreading the ashes on the soil is also a well-known treatment to render such

soils fertile.

Other uses to which peat is put are the manufacture of

—

(a) alcohol
;

(b) fuel

;

(c) peat wool for clothing
;

(d) products of destructive distillation (oil, tar, paraffin,

and pitch)
;

(e) peat mull or powder for litter, absorbent for food mixtures, molasses
;

(/) paper
; (g) building-materials, roofing-material

;
(h) brown dye

;
(i) tanning-

material
; (j) manure

;
(k) packing-materials ; and (I) ammonia.

Different grades of peat have different uses, and thus the upper layers of a peat

bog, and layers containing much cellulose and unaltered plant-remains, would be

more suited for use as absorbents, manufacture of alcohol, paper, peat clothing,

feeding-stuffs, and packing-material, while the well-humified layers rich in carbon

and nitrogen are better adapted for use as fuel, as fertiliser, or as a source of

ammonia.
Paturel (31) finds that peat yields most of its nitrogen as ammonia when heated

by superheated steam, and may be used to promote intense nitrification in nitre-

beds.

* Humus acid is said to decompose silicates (Rodzyanko, J.C.S., 1892, vol. lxii, p. 1373), and by a

reaction between it and ammonia from rain-water, nitrogen from the air, and silica from the soil a series

of silic-azohumic acids is formed (P. Thenard, Compt. Rendus, vol. lxx, 1412, 1870) whose alkaline

salts are easily soluble. Even quartz may be corroded by this class of organic solvents (E. V. Hayes,

Bull. Geol. Soc. Amer., 8, p. 213, 1896). See also Clarke (20).

Note.—Recent publications are leaflet No. 203, " On the Utilisation of Peat Lands," published

gratuitously by the British Board of Agriculture ; and Bulletin No. 2, vol. iii, of the Imperial Institute,
" On Utilisation of Peat,"
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Muntz and Grirard (35) have patented a method of obtaining ammonia and
nitrates from peat by means of superheated steam. Were this Dominion cut off

from supplies of nitre, as France once was, humus soils so rich in nitrogen might

prove the only immediately available source of nitre for making gunpowder.

It is somewhat remarkable that, as far as can be ascertained, all southerly

stations ravaged by salt-laden gales produce humus soils without the aid of mosses.

Darwin (43) speaks of the Falkland Islands* as an undulating land with a desolate

and wretched aspect, everywhere covered with peaty soil and wiry grass of one

monotonous brown colour. The Falkland Islands country rock is clay, slate, and
sandstone.

Speaking of the Chonos Archipelago, Darwin (43) says, " Every patch of level

ground is covered with two species of plants, Astelia pumila and Donatia magellanica,

which by their joint decay compose a thick bed of elastic peat. In Tierra del Fuego,

above the region of woodland, the former of these eminently sociable plants is the

chief agent in the production of peat. Fresh leaves are always succeeding one to

the other round the centre tap-root, the lower ones soon decay, and in tracing

a root downwards in the peat the leaves yet holding their places can be observed

passing through every stage, until the whole becomes blended in one confused

mass."

Astelia is assisted by Myrtus nummularia, Empetrum rubrum, Juncus grandi-

florus—plants possessing a close general resemblance to the English species of the

same genera. The climate of the southern part of America appears particularly

favourable to the production of peat. In the Falkland Islands even the coarse

grass which covers the whole surface of the land becomes converted into this sub-

stance ; scarcely any situation checks its growth. Some of the beds are as much
as 12 ft. thick, and the lower part becomes so solid when dry that it will hardly

burn. Although every plant lends its aid, yet in most places the Astelia is the most
efficient.

It is rather a singular circumstance, as being so different from what occurs in

Europe, that Darwin nowhere saw moss forming, by its decay, any portion of the

peat in South America. This is so significant, and illustrates so exactly what is

taking place in many parts of the subantarctic islands that I reproduce his views

here.

The " Challenger " Reports (vol. ii, p. 888) describe the Falkland Islands as a

treeless expanse of moorland bog and bare and barren rock. Bolax qlebaria forms
"' balsam bogs," the plant simulating in appearance the elastic cushions of Azorella

Selago at Kergulen Island, another peat-ridden country.

The Falkland Islands are in the same latitude as London and Campbell Island,

and are subject to thick fogs. Dangerous overflows of peat bogs, or " bog-slides,"

have occurred at the Falkland Islands (44). A curious effect of the peaty soil on
the feet of animals is noted in the " Challenger " Reports : the hoofs of horses

* The common grass there is a species of Dactylis, a sister species to the cocksfoot (Dactylis glo-

merata). This forms tussocks in the same way as the Danthonia and Poas do in the Auckland Islands.

The fact that the Falklands are noted for their cattle-raising industry suggests that the grasses of those

islands might with advantage be tried on the soils of the Auckland and Campbell Islands, where the

indigenous grasses are rapidly being eaten out by stock. Mutual exchange of the grass-seed of these

islands might benefit both.
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quite commonly grow out and become turned up like a ram's horn, owing to the

softness of the soil. The same phenomenon was seen at the Campbell Islands with

the feet of sheep.

It may be noticed that the same peaty covering clothes the Shetland and Orkney
Islands (crystalline, metamorphic, and Old Red Sandstone formation), in the Northern
Hemisphere, as it does in the subantarctic islands.

THE AUCKLAND ISLANDS.*

The soils of the islands treated of in this report are for the greater part not

formed in the manner in which peat in its special sense is formed, inasmuch as

—

(a.) They are derived chiefly from the decay of the higher plants (Filices,

Juncaceae, Gramineae, Araliaceae, Umbelliferae, Compositae, Liliaceae, Rubiaceae,

Myrsineae, and Epacrideae) on the uplands and unforested areas, and from Filices,

Myrtaceae, Epacridaceae, Araliaceae, and Compositae in the forests.

(6.) They are not formed in or under stagnant water. Many of the soils must
have been formed on a steep hillside, with every advantage of drainage which such

a position could afford. (See fig. 7, p. 713, and figs. 12 and 13, p. 730.) Any water
retained with soil must be solely through the absorbent quality of the organic matter
composing it. In no case, in digging samples on Auckland, Antipodes, or Camp-
bell Islands, did water flow into the hole.t This bears out Cockayne's (10) state-

ment with regard to Campbell Island, and is an experience contrary to that of

Buchanan (11), whose assertion that on Campbell Island wherever a plant is dug out

with a knife the hole immediately fills with water is a considerable exaggeration.

Buchanan's statement as to the quality of the pasture of Campbell Island is likewise

inaccurate.

(c.) They support a vigorous growth of higher plants, generally understood

to require a soil rich in mineral nutrients. Cockayne (10) calls attention to the

fact that the Auckland Island forests are " wanting some of its usual constituents,

but otherwise, except for its peculiar physiognomy ... is a true New Zealand

rata forest."J Treating of the soil on which an herbaceous section of the Auck-
land Island flora grows, the same observer (p. 537) remarks, " All that can be said

is that, notwithstanding the soil is altogether peat, it must be much more favourable

for plant-life than the peat of an ordinary bog, or even a dry heath." Thus, the

fact that these soils differ so largely in their vegetation from those which are usually

accepted as peat soils as to be manifest to a non-chemist observer confirms me in

classifying them as humus soils.

The large areas of peat lands in Europe, known as " hochmoor," contain re-

latively little nitrogen near the surface, but much more a few feet below. Detmer (4)

* These include Auckland Island, Adams Island, Enderby Island, Disappointment Island, and
Masked Island.

t Of course, it is quite possible that on all the islands, in limited areas, instances where this is untrue

would occur ; but in collecting samples representing types of soils my experience is as stated, and
therefore it is just to assume that for a humus soil with a daily or almost hourly rainfall the islands are

naturally well drained.

X See fig. 10, p. 214, and fig. 15, p. 223.
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calculated on the ash-free peat from Jessbeck, in Schleswig-Holstein, the layer at the

surface contained 0-08 per cent. ; at 7 ft., 2-1 per cent. ; and at 14 ft., 4-05 per cent,

nitrogen. The original peat contained 2-72 per cent., 7*42 per cent., and 9*16 per

cent, of mineral matter respectively at the different depths. A more detailed exami-

nation of the non-nitrogenous matter of peat was made by von Feilitzen (18), and
his results confirm those of Detmer as regards the gradual increase in the proportion

of carbon concurrentl}' with the increase in depth. Notwithstanding that the peat

rapidly loses two prominent non-nitrogenous constituents—cellulose and furfuroids

—

the peats investigated by von Feilitzen were of the hochmoor variety, derived from

vegetation which thrives when the surrounding water is deficient in lime and other

plant-food. Absence of lime has been shown by Hilgard to be favourable to the

accumulation of carbon.

Miller (5), in discussing Detmer's results, states that we possess no evidence

that the vegetation from which the lower layers of peat were derived was identical

in composition with that of later growth, but the high percentage of nitrogen at a

depth of 14 ft. must be mainly due to losses of oxygen in combination with carbon,

as well as losses of hydrogen, probably as marsh-gas.

Hall (13) remarks that the nitrogenous portions of vegetable matter resist decay
longer than the carbohydrates, and hence tend to accumulate, so that an old sample

of deep-seated peat is richer in nitrogen than a more recent sample taken from nearer

the surface*

The total nitrogen in these island soils is exceptionally high, even for a humus
soil, at the respective depths given. Analyses of European peats quoted by
Nystrom (6) give the lowest nitrogen content as from 0-95 per cent, to 1*7 per cent.,

and one instance is given of a sample as high as 2-7 per cent.

Eliminating the inorganic portion of those series of soils which were taken in

successive layers at Camp Cove, Snares, and Campbell Island, it will be seen that

the top layer is the richest in nitrogen, but some of the lower layers are richer than
those nearer the top. The record is, of course, fragmentary. No face of humus
was sampled lower than 8 ft., and if it were possible to sample a section to 14 ft.

much more conclusive evidence might be obtained.

A remarkable difference between the soils of Auckland Island (which is also

true of the Campbell Islands, so far as they have been examined) and those of

Ireland is that in the case of the last-named country the high bogs, according

to Ryan (9), contain little ash, but the low or flat bogs contain more ash ; whereas
in the Auckland Islands it is the upland soils which contain the most ash.

This is probably due to bog-slides taking place more frequently on the uplands
of these islands, and carrying down much mineral debris, which finally becomes
incorporated with the soil. If there is a check in the declivity, or a dense

forest, it is easy to see how the humus soil in the vicinity may be considerably

enriched by the clay and debris being spread over it. On the other hand, if the

gradient is unchecked, and the slide has sufficient impetus to carry it through the

forest, it may sweep all before it to the sea, in'which case it is possible that on the
old scar we may get a Pleuwphyllum meadow 'established at sea-level, as at Fair-

child's Garden. Evidence of both kinds of bog-slides was seen at Auckland and

* The italics are mine. It will be observed that he does not say, " at the surface.

49—S.
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Adams Islands. On the ridge above Sealers' Camp, Adams Island, a considerable

extent of country had slipped away, leaving a perfectly bare scar in a Danthonia

meadow. At Circular Head, in Carnley Harbour, the effects of huge slips were

observed coming down through the forest to sea-level. Several sheep were observed

browsing on this bare place.*

The unusual matting-together of the roots of plants growing at littoral habitats

(on rock, J 805-7) and elsewhere (on clay, or clay and humus, J 819-20, 816-8, 821-2)

deserves notice. It would seem necessary for plants to send their roots through

several feet of top soil in order to obtain some of the mineral nutrients lacking in

the overlying humus. Usually in soils there is a gradual diminution of the amount
of roots towards the centre of the earth—that is, the proportion of roots varies

inversely with the depth. "j"

The antiseptic action of humus deserves brief mention in this chemical report.

The wrecked " Dundonald " survivors clambered ashore over sharp rocks, in the

dark, and received many minor wounds, but these rapidly healed owing to the hands
and feet being constantly in contact with the humus soil. The body of the first

mate of the ill-fated ship was buried on Disappointment Island for eight months
and a half, at the end of which time it was exhumed and reinterred at the Port Ross
Cemetery. The remains were in an excellent state of preservation. Members of

the expedition suffered from the usual cuts and scratches incidental to " roughing

it," but these all healed up remarkably quickly.

* An excellent example of bog-slides is shown on the slopes of the rounded hill on the extreme

right of the panoramic view of Auckland Island (fig. 2, p. 708). The hill is deeply scarred on every

side visible.

t For instance, Thiel found that at the depth of 10 in. the number of roots was 100 ; at 14 in. the

number was 53; at 18 in., 33; at 22 in., 25, at 26 in., 20; at 30 in., 11; at 34 in., 6; and at

37 in., 2.

In a clover-field examined by John six times as many fine roots were found in the uppermost 7 in.

of soil as were found in the soil below that depth.

Hellreigel gives two instances of exceptions to the general rule (Storer, iii, p. 56) that the number
of roots diminishes regularly with the depth. A layer of soil contained a greater proportion of roots

than one above it :

—

(a.) In winter wheat on low land (Storer, iii, p. 61) : The soil was rich in humus at the surface,

and consisted of 1 ft. of sandy loam^ below which there was from 1 ft. to 2 ft. of clayey river-loam

overlying clear sand. At a depth of 8 in., in the soil proper, there were found 558 root-fibres; at

15 in., in the river-loam, 218 root-fibres ; at 26 in., in sand, 83 root-fibres ; at 33 in., in sand, 106 root-

fibres ; at 41 in., water-table, no root-fibres.

(b.) Red-clover on low-lying land (Storer, iii, p. 62) : The soil consisted of sandy loam 3 ft. deep, of

which the uppermost 18 in. contained humus. Below the sandy loam there was from 3 ft. to 3-5 ft.

of clayey river-loam, and below that clean sand. At a depth of 9 in., in the loam, there were found

729 root-fibres ; at 20 in., in the sandy loam, 87 root-fibres ; at 24 in., in the sandy loam, 56 root-fibres
;

at 32 in., in river-loam, 34 root-fibres ; at 40 in., in river-loam, 32 root-fibres ; at 43 in., in the sand,

74 root-fibres ; at 51 in., water-table, no root-fibres.

In both of these instances a considerable number of roots were developed in the lower moist sand
after the plant had been at the trouble of pushing through the clayey loam of the subsoil.

Korticheff (quoted by Hilgard), in the black earth of Russia, " tchernozem," found a gradual

decrease of roots with increasing depth, in close correspondence with the humus content of the dif-

ferent layers. It is pointed out that the surface soil may contain less humus than the subsoil, and, we
may infer, less roots, where the surface soil is porous and favouring slow combustion, the conditions

of normal humification being fulfilled at a lower depth.
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Instances of this antiseptic action are well known in Europe. Two bodies

were found in a Thuringian bog ; from their clothing it was deduced that they were

German merchants of the time of Julius Caesar or Augustus. A mummy-like body
in the Copenhagen Museum, found fastened to a pole in a bog in Jutland, appears

to have been that of Queen Gunhilde of Norway, who in A.D. 965 was enticed to

Denmark by King Harold on a promise of marriage, and who was assassinated and
sunk in a bog in the above manner.*

The ground outside the castaways' camp at Disappointment Island (see fig. 13,

p. xxxiii) was strewn with the half-devoured bodies of fat young mollymawks

—

the six months' accumulation of camp-refuse. These had not putrefied, but were

covered by a growth of red mould or fungus. According to Kostyschoff (12), moulds
alone produce the dark-coloured matters which give soils rich in vegetable matter
their colour. The soil of this island is jet-black in colour. Although the breaking-

down of vegetable matter in ordinary soils into humus may usually be ascribed

to the action of bacteria, it is easy to imagine that in those soils where we have

—

(a) an acid reaction, deleterious to bacteria
;

(b) a high percentage of salt (sodium-

chloride), which is, according to Hall (13), particularly harmful to bacterial action

in soils
;

(c) fairly low temperature
; (d) soil and atmosphere saturated with water

;

(e) absence of carbonate of lime—then the presence of bacteria may be reduced
to a minimum, or altogether wanting, and their function usurped by moulds or fungi.

A bacteriological analysis of these soils would, I am sure, prove highly interesting,

even if the results were entirely negative.

As soon as the medium becomes decidedly acid bacteria do not thrive. Clarke (20)

states that the formation of humus acids appears to take place by a fermenta-

tive process, which eliminates some carbon, hydrogen, and oxygen in the form of

carbon-dioxide, methane, and water. Micro-organisms play some part in pro-

ducing the changes observed. On this point, however, there is some doubt,

Friih and Schroter (21), for example, regarding the microbian influence as very
small.

It is somewhat singular that no species of the family Coniferae occurs on these

islands, although coniferous trees form a great part of the forest of Stewart Island.

Endemic leguminous plants are wanting alike at both these habitats. Clovers were
observed only on Enderby Island, where there is an abundance of calcareous sand
and phosphate of lime in the soil. A study of the soil's action on bacteria may pos-

sibly enable one to say if members of those families which depend to some extent

on nodular colonies of bacteria on the roots could exist in such a soil.

* The action of peat and humus on bone appears to vary considerably. In Ireland numerous
skeletons of the great Irish elk have been obtained from the bogs, although the animal itself was
extinct before the beginning of the authentic history of the country.—Geikie (28).

In New Zealand, Hutton (29) and Booth (30) explored the Hamilton (Otago) peat-moss, " a small

dry basin 50 ft. in diameter, and from 5 ft. to 6 ft. deep in the lowest part, excavated out of a bed of

clay. This small basin was filled with peat and bones inextricably mixed, and forming a compact
layer 2 ft. to 4 ft. thick, and before being disturbed its surface was rather higher than the surround-
ing country, which was quite flat for a distance of 200 yards. Out of this small hole was taken
about 7 tons weight of moa-bones, more than half of them quite rotten, the remains of at least

four hundred birds. Mr. A. Hamilton also informs me that bones taken from a swamp at Swampy
Hill, Dunedin, were quite rotten.
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METHODS OF ANALYSIS.

Analysis of Peat Soils.

Loss on Air Drying.—The soil was exposed to the air in thin layers on shallow

trays, and as the soil dried it was broken by hand. When fine enough it was put

through a 2 mm. sieve, and then kept on the tray until it ceased to lose weight

—

an operation extending over several days.

Moisture.—The soil was heated to 100° C. in a platinum dish until it was of

constant weight.

Hydrocarbons.—A weighed quantity of soil was placed in a platinum crucible,

well covered, and heated to low redness until the production of volatile inflammable

vapours ceased.

Fixed Carbon.—The residue from estimation of hydrocarbons was heated to

dull redness, with the cover of the crucible removed, until the carbon was entirely

consumed.
Water-soluble Salts.—To each 10 grams of soil 100 c.c. of water were added,

placed in mechanical shaker and shaken for five hours, and filtered. In an aliquot

part of the filtrate the chlorine was estimated as silver-chloride.

Total Soluble Salts.—An aliquot part was exaporated to dryness in a platinum

dish heated at 100° C. till constant weight, and weighed.

Soluble Organic Matter.—The dried residue from total soluble salts was ignited

at low temperature, the loss being calculated as organic matter. The residue from
the ignited salts was analysed for sulphuric acid, silica, iron and alumina, lime,

magnesia, phosphoric acid, and alkalis.

Citric-acid-soluble Salts.—These were extracted by Dyer's method, Hall's

modification (J. Chem. Soc. Trans., vol. lxxxix, pt. 2, 1906).*

Hydrochloric-acid-soluble Salts.—Twenty grams of the dried soil was ignited,

taken up with hydrochloric acid, evaporated to dryness, repeated, filtered, and
washed with dilute HC1, made up to 250 c.c, and aliquot parts taken for estimation

of iron and alumina, lime, magnesia, phosphoric acid, and potash.

Total by Hydrofluoric Acid.—The ash, after estimation of hydrocarbons and
fixed carbons, was digested with hydrofluoric acid and sulphuric acid, and residue

redissolved in hydrochloric acid. Silica, iron and alumina, lime, magnesia, phos-

phoric acid, and alkalis estimated in aliquot parts of the solution. The " iron and
alumina " also contains manganese-oxide, titanium-oxide, zirconia, and possibly

oxides of other rare earths.

Total Nitrogen.—Five grams of the dried soil were digested Avith sulphuric acid

and zinc dust, with the addition of mercury, until colourless. The ammonia in the

ammonium-sulphate formed was estimated by distillation into normal sulphuric

acid.

* Wood and Berry (42) remark on the probable necessity for raising the limit below which the
economical use of phosphatic fertilisers is indicated, for citric-acid-soluble phosphoric acid in peaty
soils. This is probably due to the citric acid dissolving organic matter, including organic phosphorus
compounds, if the soil is rich in humus. Peat from the Isle of Ely yielding as much as 0-05 per cent.

P 2 5 to 1 per cent, citric acid responded very profitably to phosphatic manuring. Citric acid of

1 per cent, strength appears not to dissolve as much organic matter from these island soils as water
does,
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NOTES ON THE ABOVE SAMPLES AND ANALYSES.

Micaceous Humus Soils (15 per cent, inorganic).

J 791 -3.—Collected on the 15th November, 1907, on the main Snares Island,

at an altitude of 150 ft. on the west side, on a slope facing north-east. J 791-3

are a series taken from the face of a bed of humus which is exposed. The samples

were obtained by cutting several inches into the face and rejecting the portion

exposed to the weather.

J 791, representing the top 18 in. of soil, contains much undecomposed remains of

the two grasses, Poa litorosa and P. foliosa (trace), which constitute the phanerogamic
flora of this soil. This soil was honeycombed by bird holes and runs.

J 792, collected below J 791, and representing the next 2 ft. 6 in., containing

peaty soil, with some undecomposed grass-leaves, together with an amount of mica

present in fairly large particles. This sample was collected in a canvas bag ; the

amount lost on air drying does not, therefore, represent the field samples in this

particular.

J 793, collected below J 792, represents the next 4 ft. of peat, containing mica.

This was also collected in a canvas bag.

The most interesting fact brought out by these analyses is the gradual increase

in the salts from sea-water from the surface downwards. Thus, below 4 ft. under

the surface there is twice as much soluble salts as on the surface layer. In the most
soluble of the sea-salts present—magnesic chloride—the sample from the lowest

4 ft. contains five times the quantity found in the sample from the layer immediately

above it.

K 2660 was collected from a Poa foliosa formation, on the 6th January, 1909,

on the Snares main island, a few yards from where J 792 was taken over twelve

months previously. The flora was entirely Poa foliosa, and the sample was taken

to 1 ft. in depth. This formation is much more compact than that of Poa litorosa,

and easy to walk on.

K 3049 is the subsoil, taken to the depth of 1 ft. below K 2660.

Hill Humus Soils (25-30 per cent, inorganic).

J 795-6.—Hill soils collected on Adams Island on the 18th and 19th November,
1907.

J 795 was got at an altitude of 700 ft., in a Pleurophyllum Hookeri meadow.
The flora was P. Hookeri, Danthonia brommdes, Coprosma cuneata, Gentiana, Celmisia

vernicosa, Veronica Benthami, Bulbinella Rossii, Dracophyllum longifolium (stunted),

Carpha alpina, Hierochloe Brunonis, Lycopodium fastigiatum, Oreobolus pectinatus,

Hymenophyllum multifidum. This was a black well-decomposed soil, having a

northerly aspect, and was taken to a depth of 9 in.

J 796 was collected at 1,400 ft. elevation, taken on a different spur, and to the

west of situations of previous samples, facing north-west. The flora was a nearly

pure Danthonia bromoides (snowgrass) formation, but containing also Pleurophyllum
Hookeri, P. speciosum, Ligusticum latifolium, and Hymenophyllum multifidum. A
good many bare patches were seen on these spurs, the soil and vegetation having
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apparently slipped down the gullies, which may be considered evidence of the occur-

rence of bog-slides on the islands.

These two soils, taken from localities about a mile apart as the crow flies, are

very similar in composition.

J 810 is a soil taken to a depth of 9 in. in two places on the 24th November,
1907, which is closely related in composition to J 795-6, differing chiefly in the

amount of precipitate classed as iron and aluminium oxides, but which in this case

are titanium, zirconium, and other oxides of rare earths, precipitated by ammonia.
It was collected from the hill above Camp Cove, at 1,000 ft. elevation, and from a

locality facing the previous samples, being on the opposite side of Carnley Strait.

The flora was chiefly Danthonia bromoides, mixed with Gnaphalium, Acaena, Veronica

Benthami, Hierochloe Brunonis, Coprosma parviflora, Pleurophyllum Hookeri, Coprosma
cuneata, Celmisia vernicosa, Hymenophyllum multifidum. See fig. 11, p. 217, for a

view of the locality near where this was collected.

Lowland Humus Soils (less than 10 per cent, inorganic).

J 794, 797, 809, 816, 819, 825.—These are samples from similar localities as

regards altitude, flora, and distance from sea. The figures obtained are all very

similar, with the exception of those for iron and aluminium oxides, a point which
will be discussed elsewhere.

J 797 was collected on the 22nd November, 1907, to a depth of 3 ft., on the

North Arm track to the west coast, about half a mile from the inland side of the sea.

The flora was chiefly Panax simplex, Cassinia Vauvilliersii, Danthonia bromoides,

and moss.

J 809 was collected on the 24th November, 1907, to a depth of 1 ft., from two
places on Skua Gull Flat, situated on an open space of several acres, 150 ft. above
the boat-depot at Camp Cove. The flora was Danthonia bromoides, Cyathodes empe-

trifolia, Coprosma repens, Dracophyllum longifolium (stunted), Oreobolus pectinatus,

Coprosma parviflora, C. foetidissima, Cassinia Vauvilliersii, Suttonia divaricata,

Hymenophyllum multifidum, moss, and lichens.

J 816 was the first 18 in. of a shaft which was sunk on the 26th November,
1907, to ascertain the depth and character of the subsoil on the highest part of this

flat (see fig. 3, p. xvi).

J 819 was the first 18 in. of another shaft, sunk on the lowest portion of the

flat.

These four soils are characterized by the excessive amount of organic matter

(96-97 per cent.), and the consequent minimum amount of inorganic or mineral

matter. They are, moreover, all collected from what will probably be known phy-

tologically as the " open-lane formation " of the Auckland Islands. The forest on
these islands is in many places cut into lanes, probably by excessive wind-action.

This is well seen in photos fig. 11, p. 217, and figs. 3 and 4, p. xvi. The lanes, or

gaps, support a sparse growth of scrub, and the ground is covered with herbaceous

plants, filmy ferns, lichens, and mosses.

J 825 was sampled on the 29th November, 1907, to a depth of 1 ft., near sea-

level, on the Port Ross track, through dense rata (Metrosideros lucida) forest, the

predominant plants being rata, Dracophyllum longifolium, Cassinia. Vauvilliersii,
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Suttonia divaricata, ferns, and mosses. The sample was collected in a canvas bag,

hence the water lost on air drying cannot be considered accurate. The sample

bears a close similarity in composition to J 797.

J 794 was sampled on the 17th November, 1907, to a depth of 9 in., on a hill

about 500 ft. above Camp Cove boat-depot, Auckland Islands, above the rata-bush

line. The flora was Danthonia bromoides, Dracophyllum longijolium, moss, Hymeno-
phyllum multifidum,, Myrsine divaricata, Ranunculus pinguis—mostly the first named.
Aspect southerly.

K 2641 was taken on the Port Ross Track, on bush-line, at 300 ft. elevation,

on the 7th January, 1909. Sampled to a depth of 1 ft. The flora was Danthonia

bromoides, Dracophyllum longijolium, Panax simplex, Metrosideros lucida, Oreobolus

pectinatus, and lichens. This should be classed at a " lowland humus " soil.

K 3044 is the subsoil taken below K 2641.

Rich Humus Soils (37-17 per cent, inorganic). (Pleurophyllum Meadow.)

J 811-4, 824.—J 811 is the first 18 in. layer of soil, collected near sea-level,

at Fairchild's Garden, west end of Adams Island, on the 25th November, 1907, in

a Pleurophyllum meadow,* the flora being entirely herbaceous, and consisting of

Ligusticum latifolium, Stilbocarpa polaris, Pleurophyllum criniferum, P. speciosum,

Carex trifida, Aspidium aculeatum var. vestitum, and a very few Danthonia bromoides

plants.

J 812 is the subsoil or 18 in. layer of soil below J 811.

J 813 is the 18 in. top layer of soil taken about 100 ft. altitude above J 811,

on the same hill, and on same date. The flora was as follows : Pleurophyllum crini-

ferum, P. speciosum, Ligusticum latifolium, Poa foliosa, Carex appressa, C. trifida,

and scattered tussocks of Danthonia bromoides. This soil contained a few rounded
stones.

J 814 is the 18 in. layer of subsoil below J 813.

The aspect of these soils is north-east—that is, facing in opposite direction to

the prevailing gales, and protected from them by a high ridge, on the windward
side of which, and about half a mile away, J 815 was taken.

J 824 was collected to a depth of 9 in., on the 28th November, 1907, at Disap-

pointment Island, a few feet above sea-level, on a hillside facing north-east. Being
collected in a canvas bag, it may have lost a little water. The flora was very similar

to that of Fairchild's Garden—entirely herbaceous plants—as follows : Ligusticum

latifolium, Stilbocarpa polaris, Pleurophyllum criniferum, P. speciosum, and Poa
foliosa. Fig. 18, p. 574, shows this type of soil, and fig. 13, p. xxxiii, shows the

upland soil of the same island.

K 2645.—Collected at Adams Island to a depth of 2 ft. 6 in., at a situation a few
feet above sea-level, and above the boat-depot, having a north-west aspect, on the

10th January, 1909. This soil is adjacent to what is known as " Fairchild's Garden,"
but supports a shrubby growth of Veronica elliptica and Dracophyllum longijolium,

* Fig. 15, p. 223, shows a Pleurophyllum meadow growing on a raised gravel beach near sea-level,

Adams Island, opposite Camp Cove ; but the soil of this cannot be compared to a Fairchild's Garden
or a Disappointment Island soil.
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with. Acaena beneath. This soil differs from that of Fairchild's Garden in the much
larger amount of mineral matter, especially silica, which is present as an angular

quartz sand. Owing to the greater depth to which this was taken, it must be com-

pared with J 811, together with its subsoil J 812. It would be interesting to as-

certain if the content of angular silica is constantly correlated with the occurrence

of shrubby flora in this locality.

Littoral Humus Soils (less than 10 per cent, inorganic, and more than 0*25 per

cent. salt).

J 803, 805, 806, 815, 834.—J 803 was collected at the littoral, Camp Cove depot,

Auckland Islands, on the 23rd November, 1907, to a depth of 18 in. The soil was
resting directly on the rock (basalt), which was only weathered to a slight depth,

a mere skin of about \ in. or so (J 801), where the rootlets were resting upon it.

Below this was the unweathered rock (J 802).

J 805 was a brown soil with many roots, taken on the 24th November at the

littoral of Masked Island, a small island off Camp Cove depot, to a depth of 18 in.

Aspect east. Flora : Poa foliosa and Stilbocarpa polaris. (See fig. 7, p. 202.)

J 806 was the lower 18 in., a black soil with few roots, taken below J 805.

This soil rested directly on basalt, which was only slightly weathered at the

point of contact—about ^ in. thick (J 807).* Below this was the unweathered
rock (J 808).*

An interesting fact observed in sampling these soils was that the top soil con-

tained many roots and the subsoil few roots, but on the weathered rock below this

there rested a mat of small roots. It will be seen that the greatest amount of plant-

food soluble in hydrochloric acid is found in the top layer, while the greatest amount
of salt (sodium-chloride) is found in the bottom layer.

J 815 was taken to a depth of 1 ft. on the west end of Adams Island, at the

entrance to Carnley Strait, from a pure formation of Poa litorosa, about a chain from
the sea. This grass, usually found in tussocks, was here—where it met the full

fury of the westerly salt-laden gales—densely matted together, forming a dense

and thick sward.

The amount of salt present is high enough to place these soils with the Snares

soils.

On barer places, near the situation of J 815, are plants of a decided halophytic

nature, such as Samolus repens, Plantago Brownii, Tillaea moschata, Cotula plumosa,

while the nearest bush is mostly Veronica elliptica (a littoral species) and Draco-

phyllum longifolium ; and the rata (Metrosideros) is not so plentiful, and, where
present, is stunted.

The tolerance which Poa litorosaf and its near ally Poa Astoni exhibit towards
salt, and the avidity with which the Enderby Island cattle have almost exterminated

the former and the Bluff stock the latter, suggest their economical use as a pasture

in salt, wind-swept areas. Experiments are being made to test the value of these

grasses, live specimens of which I collected and sent to the experimental farms of

the Department of Agriculture.

* J 807 and 808 were not analysed, but J 799 and 800 are very similar in every respect to them,

f A fine specimen of this grass is shown in fig. 1, p. 187, with Dr. Cockayne standing.
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Examination of Relation between Surface Soil and Subsoils and Rocks.

J 816-8, 821, 822.—In order to study the soil-conditions at different depths

below the surface, on the 26th November, 1907 (the last day of the camp at Camp
Cove), a trench 12 ft. long was cut, under my supervision, by the Maori boat's crew,

on Skua Gull Flat, by which name is designated a shallow basin-shaped cavity on the

shoulder of the hill 150 ft. above the boat-depot at Camp Cove. The situation was
chosen owing to its proximity to camp, its fairly level character, the absence of

timber and roots, and, lastly, its elevation. An account of the top soils and their

flora is given under the heading " Lowland Humus Soils." Figs. 3 and 4, p. xvi,

show well the scene of operations.

The top soil (J 816), the first 18 in., was of a brownish colour, and composed
for the greater part of decomposed vegetable matter. The subsoil (J 817), the next

14 in., had a brownish-yellow colour, and contained many thick undecomposed
roots, while towards the junction with the clay, at the lowest part of this 14 in.

layer, was a thick mat of roots.

J 818 was the 12 in. layer below J 817, and consisted of clay and partially

decomposed fragments of basalt.

J 821 and J 822 were the clay layers, of 2 ft. each, resting below J 818. Thus
the trench was sampled to a depth of 7 ft. 10 in. Roots of Danthonia bromoides,

the characteristic grass tussock (allied to the New Zealand snowgrass) of the islands,

were traced down below the surface in the clay to a depth of 4 ft. 9 in.

Portions of the weathered basalt having a white or pinkish earthy appearance

(J 833a), and unweathered basalt (J 833b), were taken from the trench at 3 ft. 7 in.

for analysis.

J 819-20.—About a chain lower than the above trench another hole was sunk
to a depth of 3 ft. Here the clay and rocks were found at that level, and the massing
of the roots occurred just as in the previous trench, but only 1 ft. 8 in. below the

surface, being thickest at 2 ft. below the surface. A plastic clay was met with at a

depth of 3 ft. The two samples, soil and subsoil, were 18 in. in thickness. The
bottom layer is much richer in total mineral constituents soluble in hydrochloric

acid. A remarkable exception to any other island soil is the high content of sul-

phates of the subsoil.

Humus Coarse Sandy Soil (more than 50 per cent, siliceous inorganic matter).

J 798 is a coarse sandy soil from " salt meadow " flats at the head of North
Arm, Carnley Harbour. Collected on the 22nd November, 1907, to a depth of a

few inches only. The vegetation was Montia fontana, Cardamine hirsuta, Ranun-
culus acaulis, moss, sedge, Poa annua, Poa pratensis. In its content of inorganic

non-calcareous matter this soil, which represents only a limited area, differs from
any other met with.

K 2644 was collected on the windward side of Enderby Island, above basaltic

cliffs, on the 8th January, 1909, to a depth of 1 ft. It contains much clay and
mineral matter, probably weathered in situ. Flora : English grasses, Tillaea

moschata, Ranunculus acaulis, Cerastium glomeratum, Rumex neglectus, Scirpus.

K 3047 was the subsoil taken 1 ft. below K 2644.
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Humus Calcareous Soil.

J 823 was sampled on the 27th November, 1907, in three places, to a depth of

9 in.—in front of depot, on south side (sheltered side) of Enderby Island, on slope of

basaltic cliffs (see fig. 13, p. 730) ; on a sward composed of introduced grasses, clovers,

and Bellis perennis (daisy). Aspect easterly. The sample was collected in a canvas

bag ; the water-determination may therefore be low. This is a type of soil which
is sharply separated from all the others obtained at these islands, as it contains

26*4 per cent, calcic oxide, equal to 47 per cent, calcium-carbonate. It is there-

fore a highly calcareous soil, due to admixture of the beach-sand with humus.
Analysis of the beach-sand, which is given under J 826, shows it to consist of

91 per cent, calcium-carbonate, and to be, therefore, an almost pure calcareous sand.

The indigenous flora of Enderby Island in the vicinity of J 823 is for the most part

composed of Dracophyllum longifolium, Veronica elliptica, some Veronica buxifolia,

Metrosideros lucida, Suttonia divaricata, Scirpus cernuus (?).

K 2642.—Collected on the lee side of Enderby Island, 20 yards from sandy beach,

on the 8th January, 1909, to a depth of 9 in. Flora : Bellis perennis, Rumex
neglectus, Lagenophera petiolata, Agrostis sp., Scirpus sp., Ranunculus acaulis, Sagina

procumbens, Deschampsia, Cerastium glomeratum, Holcus sp.

K 3045 was the subsoil of K 2642.

K 2643 was taken a chain higher up the hill, supporting the same flora.

K 3046 was the subsoil of K 2643.

The high content of total and available phosphoric acid in these calcareous

sandy soils is an interesting feature.

Campbell Island Soils.

At my visit to Campbell Island in January, 1909, time only permitted of the

collection of two top soils—K 2650, a soil similar to the " lowland humus soils " of

Auckland Islands ; and K 2647, intermediate in composition between Auckland
Island " hill humus " and " rich humus " types. So few of the Campbell Island

soils were collected that it would be inadvisable to discuss the results at any length.

They have a higher lime content than the Auckland Island soils.

This island is not so precipitous as Auckland Island. The formation of deep

beds of humus is therefore favoured. Sphagnum bogs also occur on the island, and
may have been of much greater extent in the past. The only one of any size observed

was 250 ft. altitude, at North-west Bay, had an area of about 50 ft. by 30 ft., and
contained scattered plants of Poa litorosa, Dracophyllum, Bulbinella, and Carex

appressa growing through it at long intervals. No Sphagnum bogs were observed

at Auckland Island, neither can I find any mention of such having been observed

by Cockayne.

K 2650-3.—These are a series of samples taken on the 13th January, 1909,

from an 8 ft. face of humus and plant-remains which had been excavated to allow

the buildings of the homestead at Perseverance Harbour, Campbell Island, to be

erected (fig. 1, p. 485, is taken near the locality). K 2650 is the surface 21 in.
;

K 2651 is 8 in. of black humus of greasy texture below K 2650 ; K 2652 is 2 ft. of

plant-remains below K 2651 ; K 2653 is a further 2 ft. of plant-remains below K 2652.

The flora was Bulbinella Rossii, Poa litorosa, Aspidium aculeatum var. vestitum, and
Dracophyllum scrub.
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K 2647 was the first 18 in. of soil taken on the 13th January, 1909, at 300 ft.

elevation above Perseverance Harbour, Campbell Island, at Zircon Creek, and above
the subsoils and samples K 2618-20, 2648. The soil was resting on dead logs, and
was supporting a flora of Poa litorosa, Aspidium aculeatum var. vestitum, Bulbinella

Rossii, Dracophyllum sp., Helichrysum prostratum, Carex appressa, Lomaria.

J 834 was the first 12 in. of soil taken on the 25th November, 1907, by Mr.

Marriner at 40 ft. elevation above Perseverance Harbour, Campbell Island, on an
open hillside facing south-west, and about 100 yards from the sea. Flora : Tussock
(Poa foliosa), Bulbinella Rossii, Pleurophyllum speciosum, Aspidium aculeatum var.

vestitum, Coprosma ciliata, Veronica Benthami, mosses, and liverworts. (For pano-

ramic view showing class of country see fig. 6, p. xix, and fig. 3, p. 491.)

For notes of other samples see tabular statement.

Antipodes Island Soils.

K 2655.—Taken about 200 ft. above sea-level to a depth of 16 in., below 6 in.

to 8 in. of undecomposed fibrous plant-remains, in a swampy inland situation,

on the 15th January, 1909, on Antipodes Island. Flora : Aspidium aculeatum var.

vestitum, Carex ternaria, Ligusticum antipodum, Poa litorosa, moss.

K 2656.—Subsoil, taken to a depth of 1 ft. below K 2655.

These soils are both singularly rich in total and available phosphoric acid.

They are derived from recent volcanic lavas and scoriae, very rich in plant-food.

K 2657 is a peculiar red earth, containing about 30 per cent, of phosphates,

occurring on the edge of the cliffs near the boat-depot. It is undoubtedly derived

from the red scoria K 3001. Both of these contain titanium-phosphate, hitherto

unrecorded in nature. This phosphate must rank as one of the most insoluble phos-

phates known. It resisted the action of six successive fusions with bisulphate of

potash without appreciably diminishing in solubility.

K 3001 (red scoria) and K 3002 (basalt) both contain an abnormal proportion

of phosphoric acid, which in the scoria is in the form of titanium-phosphate.

K 3003 contains relatively little phosphoric acid.

Silica (SiO 2 )

Alumina
Ferrous and ferric oxides

Phosphoric acid (P 9 5 )

Lime (CaO)

Magnesia (MgO)
Manganese-oxide (Mn 2 3 )

Titanium-oxide (Ti0 2 j

Sodium-oxide (Na 2 0)
Potassic oxide (K 9 0)
Moisture at 110°

Loss on ignition

Titanium-phosphate (insoluble)

Zirconium-oxide

K3001.
Red

Scoria.

K 3003.

Black

Scoria.

K2657.
Red Earth

from
Scoria.

K 3002.

Basalt.

41-95

13-40

15-75

2-55

9-10

5-58

0-25

2-25

7-74

1-56

0-36

40-50

14-85

14-30

0-82

6-10

4-32

0-28

4-20

4-13

0-96

10-10

27-68

10-48

27-40

10-70

1-50

0-79

Trace
0-46

2-25

0-60

4-35

5-00

8-40

0-41

43-15

15-45

14-85

1-08

8-80

7-10

0-13

3-44

4-10

1-25

113
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The matter insoluble after treating with HC1 and HN0
3 was evaporated to dry-

ness, treated with HF and H 2S0 4 , dissolved in HC1, and fused with KHS0 4 , equalled

8-4 per cent., and was found to consist of titanium-phosphate.*

ROCKS AND SANDS.

Of considerable use in applied agriculture are various rocks and sands. One
need only mention phosphate rock, the source of mineral superphosphate ; lime-

stone or chalk, from which quicklime is produced; gypsum ("land plaster"), yet to

become generally used by farmers in New Zealand, but well known to fertiliser-

vendors as a suitable diluent for fertilisers ; and siliceous sands and gravels, exten-

sively used in peaty European soils.

The chief desideratum in the work amongst rocks was, of course, the discovery

of a phosphate-deposit. The Campbell Island limestone bears a considerable re-

semblance to Milburn (Otago) rock phosphate, but analysis proved that the nuclei

which gave it so much the resemblance of phosphate were merely siliceous. The
content of silica in the samples of limestone examined was, indeed, enough to con-

demn the stone as a source of limestone for
u
burning." However, no doubt

deposits of suitable lime could be found on further search. Hector (23) mentions

the occurrence of true chalk, with large flints, at West Bay, Campbell Island,

where the cliffs are composed of chalk and flints on limestone. Small samples

of chalk (K 2649) were found by me, interspersed with clay, at Perseverance

Harbour. If the West Bay chalk is similar to this specimen in texture and
composition, it would make an admirable dressing for Campbell Island soils

without previous burning, if it were merely crushed up and spread on the soil, or

harrowed in."f"

At the same spot in the clay were found beautiful blue granules of vivianite

(hydrated phosphate of iron). The occurrence of this is probably due to the

bones of animals, iron having replaced the calcium of the bone, a molecular

change which has been observed in moa-bones exhumed from swamps in New
Zealand. J

Of less interest to the agriculturist is the occurrence of zircons (K 2620) in this

clay, from which they can easily be washed with water. Zircon (zirconium-silicate)

is a precious stone containing the rare element zirconium. Zirconia (the oxide) is

used to some extent in the incandescent method of gas lighting.

An attempt has been made to collect evidence as to the method of weathering

of the rocks from these islands. Analyses of samples which showed weathering and
unaltered rocks side by side are given.

* This has the composition 37 -

l per cent. P 2 5 , 6L82 per cent. Ti0
2 , T08 per cent, undeter-

mined ; is hygroscopic ; and has a specific gravity of 2 -75. It may be the phosphotitanic

acid of W. Knop (Watts Diet, of Chem., Second Supp., p. 976), 3Ti0 2 .P 2 5 , which contained
37-16 per cent. P 2 5 .

| Chalk also occurs at Oxford, in Canterbury. For analysis, see Cox (24).

J Vivianite has been reported from several localities on the mainland of New Zealand by Skey
(Colonial Laboratory Reports). An extensive deposit is said to have been found at Mercer, Auckland
in 1892, recorded by Park (25L
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Campbell Island Zircons and Associated Rocks.

—
K 2649a.

Blue Clay con-

taining Zircons,

Vivianite,

and Chalk.

K2618.
Weathered

Siliceous Rock
associated

with Zircons.

K2620.
Zircons from
Campbell

Island.

K2619.
White Rock
associated

with

Zircons.

Loss on ignition 17-40 3-30 3-05

Silica (Si0 2 )

Alumina (A1 2 3 ) . .

Ferric oxide (Fe 2 0.,)

35-68

14-25

13-90

57-60

20-64

4-32

33-20

0-70

Trace

94-93

0-98

0-52

Calcic oxide (CaO)

Calcic carbonate (CaC0
3 ) .

Sodic oxide (Na 2 0)
Dipotassic oxide (K 2 0)
Titanium-oxide (Ti0 2 )

1-20

5-40

1-84

1-20

3-10

2-60

7-16

2-35

1-20

0-52

Manganese-oxide . . Trace Trace

Zirconium-oxide (Zr0
2 ), &c. 2-75 0-50 66-10

Phosphoric anhydride (P
2 5 )

Magnesic oxide (MgO)
1-66

1-72

0-10

1-59

Trace

Trace

Specific gravity 4-63

Samples found associated with the clay at Zircon Creek, 2\ ft. below the surface,

collected 13th January, 1909.

Zircons have been previously recorded by Cox (24) from the western slopes of

the Southern Alps, and possibly from Doubtful Sound, Otago. They are also pre-

sent in Snares granite (q.v.).

K 2618 contains a few microscopic zircons.

K 2619 is probably a weathered flint. Locality, same as K 2649 (chalk).

TlTANIFEROUS IRONSANDS.

K2654. K2766. 9323.

Loss on ignition

Magnetic iron-oxide (Fe
3 4 )

Titanium-oxide (Ti0 2 ), with probably small quantity

zirconium-oxide (Zr0
2 )

Calcic oxide (CaO)
Magnesic oxide (MgO)
Alumina (A1 2 3 )

Phosphoric anhydride (P 2 0~)
Dipotassic oxide (K 2 0)
Mangano so-manganic oxide (Mn

3 4

Cupric oxide (CuO)
Stannic (tin) oxide (Sn0 2 )

Silica (Si0
2 )

Sulphuric anhydride (S0
3 )

0-60

46-00

42-18

0-68

3-38

2-42

Trace
0-14

2-92

Trace
0-32

1-38

1-02

36-80

31-58

4-70

4-01

2-85

Trace
0-36

2-21

0-21

16-23

0-25

76-73

9-20

1-80

2-77

4-00

0-09

0-90*

0-34

3-90

0-01

* Includes alkalis and undetermined
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K 2654 is a coarse sand freed from gangue ; it was collected on the sea-shore,

near the woolshed on Perseverance Harbour, Campbell Island, on the 13th January,
1909. The sample, which was very coarse, was freed from gangue before analysis.

The high proportion of titanium (and possibly zirconium), and the presence of tin

in small quantities, is the most interesting feature of these ironsands. Taranaki
ironsands contain only a low percentage of titanium. Maclaurin (26) found 9-2 per

cent. Ti0 2 in a sample from New Plymouth beach (sample No. 9323).

K 2766 is a fine sand, analysed without removing gangue. It was collected

on the beach at North-west Bay, Campbell Island, on the 12th January, 1909. It

is a sample of much finer grain than K 2654, and no attempt was made to separate

any gangue or siliceous matter.

Carbonaceous Rocks (Limestone and Chalk), Campbell Island.

nter-
with

ay.
ar

to
ilysis

Com-
ceous

e.
CM g
SO is

as •" rt i—1 73 ro ^1 J
cq 2 CM *OQ ^ e6 aiP til -P 2
'^

-S &N o (£j
.2 «4H "3 •«

O Ph PM

Water 2-51 1-95 3-80 1-44

Silica (Si0
2 )

19-30 1-91 64-06 57-46

Iron-oxide (Fe2 3 ), alumina, and titanium

-

3-64 303 1-44 1-48

oxide (Ti0 2 )

Calcic carbonate (CaC0
3 )

73-80 90-33 27-90 39-26

Calcic oxide (CaO)

Magnesic carbonate (MgC0
3 ) . . 0-75 0-95 0-30 0-36

Magnesic oxide (MgO)
Phosphoric anhydride (P2 5 )

Traces 1-21 Trace

Soda (Na 2 0) and potash (K 2 0) 0-25

Ferrous carbonate (FeC0
3 )

2-08

Sulphides and carbides Trace

Specific gravity 2-28 2-15

K2711, from Perseverance Harbour, Campbell Island, collected on the 12th

January, 1909, is a very hard, light-grey rock, resembling flint, weathered to white

for about ^ in., covered with iron-stains. A smell of carburetted hydrogen is given

off when the rock is treated with hydrochloric acid. It is hard enough to scratch

glass. Contains traces of sulphides. It is very similar in composition to a speci-

men of hard, compact, siliceous limestone from a vein in basalt at South Harbour
(Perseverance Harbour), Campbell Island, collected by McCormick, and described

by Prior (14). A thin section showed that it consisted largely of the remains of

Foraminifera (Globigerina) in fairly good preservation. A note is given of the

palaeontology of the specimen.
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K 2649, chalk, was found associated with the clay, 2\ ft. below the surface,

at Zircon Creek, 300 ft. above sea-level, at head of Perseverance Harbour, Camp-
bell Island, at same spot, and below where samples of soils K 2647-8 were taken

on the 13th January, 1909.

K 2662 is a white siliceous limestone, collected on the 13th January, 1909, from
a face eroded by the sea, in a bay at the head of Perseverance Harbour, Campbell
Island. Samples of it are soft and white on the outside, but contain a hard and
close-grained nucleus resembling lithographic stone.

Basaltic Rocks, Argillite , and Iron Pan, Campbell Island

K

3005.

Basaltic

Boulder,

Unweathered.

K

3005a.

Basaltic

Boulder,

Weathered.

K

3004.

Phyllitic

Argillite,

Unweathered.

cq £
W 2 K2616.

Bog

-

iron

Ore

from

Bluff.

Silica 49-75 51-65 58-40 44-81 16-80

Alumina 15-25 19-12 14-00 13-95 3-00

Ferrous and ferric oxides 12-67 6-60 7-20 23-10 52-00

Calcic oxide 5-65 5-50 8-35 3-00 0-86

Magnesic oxide 1-33 0-76 2-29 2-49 0-51

Potassic oxide 1-61 1-92 0-50 . ,

Sodic oxide 7-57 7-47 4-42

Phosphoric anhydride

Titanic and probably zirconic oxides

0-80

3-75

0-98

3-50

Trace
1-90

1-02

4-60

1-18

Manganese-oxide 0-60 0-55 0-23 Trace 0-80

Loss on ignition 1-15 2-30 0-45 6-50 25-40

Zirconium-oxide 1-23

K 3005 and K 3005a were collected from a very hard basaltic boulder with

crystals of olivine, from the sea-beach at the homestead, Perseverance Harbour,
Campbell Island, on the 13th January, 1909. The analysis of the weathered and
unweathered portions show that the weathering has chiefly resulted in a diminution

of iron and magnesia.

K 3004 is an altered sedimentary rock (phyllitic argillite) containing quartz,

mica, and pyrites, collected on the 12th January, 1909, from Perseverance Harbour,
on beach under Mount Honey.

K 2671 is an iron pan from the same locality. It differs from other iron pans
chiefly in the excess of alumina and the presence of the rare earths. It is interesting

to compare it with K 2616, a bog-iron, which was collected at the Ocean Beach,

Bluff, below a layer of humus at the littoral, in January, 1909. The iron in this

sample exists as hydrated ferric oxide, with a small quantity of organic matter. It is

similar in appearance and analysis to the bog-iron ore mined in Sweden and Ireland.

(See Watt's Diet, of Chem., vol. iii, p. 338.)
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Basalt from Camp Cove, Auckland Island.

K752.
Weathered

Eed
Exterior

Portion.

K752A.
Unweathered
Dark-grey

Basalt.

K799. K800.

-

K801. K802.
Possession

Island

Basalt.

Water 832 0-11 6-20 2-55 4-26 2-81 2-34*

Silica 42-36 55-75 52-35 46-80 52-95 49-60 45-61

Calcic oxide 2-60 4-30 3-32 6-00 3-05 5-05 6-34

Ferric and ferrous oxides 9-11 14-76 4-95 16-20 5-40 14-99 13-46

Titanium-oxide 2-11 0-75 5-10 2-45 6-20 2-81 3-48

Magnesic oxide 1-86 0-54 0-36 1-47 0-20 1-87 4-84

Manganese -oxide 0-20 0-20 0-06 0-11 0-04 0-09 Trace
Sodic oxide 4-53 5-90 8-01 5-95 7-95 4-51 5-06

Potassic oxide 2-43 2-23 1-75 2-01 2-76 2-95 2-67

Alumina 26-48 15-03 17-80 15-90 16-94 14-70 15-70

Phosphoric anhydride . . Trace 0-77 0-52 0-79 0-67 0-86

* On ignition.

K 752a and K 3005 are very high in alkalis and low in lime for basalts.

K 752 and K 752a are from a basalt boulder weathered by sea, from the beach
at Camp Cove boat-depot. The exterior scale was hard, red, and polished, and
extended for | in. into K 752a.

The Possession Island (Victoria Land) analysis is that of a basalt collected

from that locality by the Ross expedition, and analysed by Prior (32).

J 799 and J 800 are weathered and unweathered basalt collected on the 23rd

November, 1907, from the littoral at Camp Cove, Auckland Island ; taken under a

humus soil.

J 801 and J 802 were taken near the same locality on the same date.

These analyses show the effect of the humus soils in weathering basalt, plus

the action of a certain amount of sea-salts which would drain through the soil in

such a situation.

Basalt from Auckland Island.

J 833a.
i

l

Weathered
to a Pink

J 833b.

Unweathered.
656. K 2999.

Powder.

Silica 72-20 45-85 42-14 44-55

Alumina 13-65 13-10 14-95 15-45

Ferrous and ferric oxides 1-50 14-94 12-61 15-60

Titanic oxide 2-70 410 4-90 3-70

Calcic oxide 0-55 9-92 10-32 8-81

Magnesic oxide 013 6-69 9-47 5-40

Manganese-oxide _ 0-09 0-12 0-11

Sodic oxide .

.

6-66 3-45 3-27 318
Potassic oxide 2-97 2-02 1-80 1-80

Phosphoric anhydride .

.

Trace 0-11 0-40 0-64

Loss at 100° C. 0-33 0-20 0-28 1-26
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656 is an olivine basalt from cliff between the Gap and Horseshoe Bay, Ross
Archipelago ; analysis by Prior.

Merrill (27) gives a number of analyses of basalts and their residuals on weather-

ing, and calculates the percentage of each ingredient lost in the altered product.

Potash is one of the ingredients invariably lost in large amounts. In the samples
analysed from the Auckland and Campbell Islands it will be seen that the reverse

is the case ; the humus acids evidently hinder the decomposition of the potassic

compounds.
J 833a and J 833b were collected at a depth of 3 ft. 7 in. from shaft sunk at

Skua Gull Flat, Camp Cove, on the 26th November, 1907.

K 3000. K 2645a.

Basalt, Enderby Rotten Rock,
Island. Auckland Island.

Silica (Si0 2 )
45-65 42-30

Alumina (A1 2 3 )
14-10 18-05

Ferrous oxide (FeO)
13-95

Ferric oxide (Fe 2 3 )
10-55

Calcic oxide (CaO) 9-10 1-00

Magnesic oxide (MgO) . . 7-02 1-38

Manganous oxide (MnO) 0-08

Phosphoric anhydride (P 9 5 )
0-52 0-25

Titanic oxide (Ti0 9 )
3-70 4-10

Potassic oxide (K 2 0) 1-01 1-05

Sodic oxide (Na 2 0) 3-82 3-38

Loss on ignition 1-30 18-40

K 3000 is unweathered basalt from Enderby Island beach.

K 2645a is much-decomposed rock from below high-water mark on beach, Camp
Cove boat-depot, Auckland Island.

Granite from Snares Island.

K 1297.

K751. Weathered by Atmo-
Unweathered. spheric Influences

and Sea-water.

Silica 72-00 73-03

Alumina 12-96 13-56

Ferric oxide 1-98 1-80

Titanic and zirconic oxides 1-56 1-20

Manganese -oxide 0-30 0-30

Calcic oxide 1-12 0-82

Magnesic oxide 0-41 0-28

Sodic oxide 5-85 5-35

Potassic oxide 4-06 3-95

Loss at 110° C. 0-20 3-50

These were collected from the Snares Island beach,

50— S.
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Analysis of Sea-lions' Dung from Snares Island (J 827).

Water .. .. ,. .. 10-20

Free ammonia 0-08

Nitrogen 1-75

Organic matter (
— N) . 25-94

Phosphoric anhydride . 32-18

Calcic oxide . 27-20

Magnesic oxide 1-03

Sodic oxide 1-63

100-01

This would make an excellent phosphatic and nitrogenous fertiliser.

Granite from Bounty Island.

K 2996 is a coarse-grained granite obtained from the Bounty Islands on the

18th January, 1909. This island consists of bare granite rocks, with no higher vege-

tation. Millions of penguins (where the surface is fairly level about ten birds to

every square yard would be a reasonable estimate) are present. Their excreta

(K 3006) falls into the crevices, where it remains until washed away by the rain.

Where the birds rest the rock is covered with a smooth polished crust, as if a coating

of calcic carbonate has been deposited upon it. Analysis of this deposit (K 2996a)

shows that it contains over 25 per cent, of mineral phosphate. This observation

is of some theoretical interest, showing how deposits of mineral phosphate are at

present being formed,

K 2996a.

Exterior, polished

by Sea-birds.

K2996.
Interior.

Loss on ignition

Silica

Lime
Alumina
Ferric oxide

Phosphoric anhydride* .

Magnesic oxide

Titanic oxide .

.

Potassic oxide .

.

Sodic oxide

5-00

48-25

9-70

13-30

4-14

11-77

0-83

0-35

2-76

4-42

1-15

66-95

3-25

12-50

4-60

1-90

0-43

0-60

4-18

4-60

100-52 100-16

* Equal to tricalcic ohosphat< 25-69 4-14
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Analysis of Sea-birds' Dung from Bounty Islands (K 3006).

Water . 73-01

Free ammonia 1-23

Matter soluble in water

—

Phosphoric anhydride 1-12

Ammonia 0-20

Organic matter 2-30

Potassic oxide 0-21

Sodic chloride 1-02

Matter insoluble in water

—

Phosphoric anhydride 4-72

Silica 0-12

Iron-oxide and alumina 0-24

Calcic oxide 1-86

Magnesic oxide 0-60

Sodic oxide 0-23

Sulphur 0-24

Organic matter ( — N) . . . 12-17

Nitrogen 1.02

Manurial Value of Water-free Dung.

Phosphoric anhydride
Nitrogen

Potassic oxide

The above would make a very powerful fertiliser.

100-29

22-80

8-92

0-82

I have much pleasure in recording my appreciation of and thanks to Mr. John
Chilwell, chemist, and Messrs. Victor Packham, F. Leighton, and T. Rigg, assistants,

for the efficient and willing help rendered in carrying out this research.
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ARTICLE XXXIT.—ON THE RADIUM CONTENT OF CERTAIN IGNEOUS

ROCKS FROM THE SUBANTARCTIC ISLANDS OF NEW ZEALAND.

By C. Coleridge Parr, D.Sc, and D. C. H. Florance, M.A., M.Sc.

Rutherford (" Radio-active Transformations ") has calculated that 4-6 x 10-u

gramme of Radium per unit mass of the earth would generate an amount of

heat equal to that lost by the earth by conduction through its crust. Strutt

(Proc. Roy. Soc, 1907) has examined the radium content of a number of igneous

and sedimentary rocks, and his results, corrected by Eve and Mcintosh for an error

of standardisation, give for mean values, igneous rocks, l-7xl0~ 12
; sedimentary

rocks, 1-lxlO -12— a result which is about twenty-eight times as large as the

theoretical quantity. Eve and Mcintosh (Phil. Mag., Aug., 1907) find a mean for

igneous and sedimentary rocks of 1-1 x 10

~

12 per gramme of rock. Joly (
" Nature,"

Sept., 1908) finds values much higher than these, his mean for igneous rocks

being 6-1 xlO -12
, whilst the mean content of the basalts examined by him was

5-0 x 10~ 12 gramme per gramme of rock, which is much higher than that found by
other investigators for similar rocks.

METHOD OF TESTING.

The rocks examined by us were ground to a very fine powder, and 20 grammes
were fused in a platinum crucible with ordinary fusion mixture, 1 gramme of the

powdered rock being mixed with 6 grammes of the mixed carbonates, which had
been previously tested for radium. The fused mass was dissolved partly in dis-

tilled water and partly in HC1, both of which were separately examined. The acid

and alkaline solutions were then separately corked, with glass tubes and clipped

rubber connections in position, the cork coated with sealing-wax to prevent pos-

sible leakage of the emanation, and the flasks were then set aside for three weeks
to mature. The apparatus was similar to that described by Strutt (loc. cit.). The
solution was boiled for one hour, the steam being condensed in a Liebig condenser,

and the gases evolved being collected over freshly distilled water. Before the boiling

was stopped the water in the jacket of the condenser was run off, and steam was
passed through as far as the collecting-vessel to drive over the last traces of emana-
tion. The electroscope was similar to that used by Boltwood (" American Journal

of Science," 1904), and it was exhausted to half an atmosphere by means of an oil-

pump before any of the collected gases were passed in. These gases'were allowed

to enter very slowly through CaCl 2 and H 2S0 4 drying-tubes, and the;. pressure was
then brought up to atmospheric by the admission of air, the time occupied over this
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transference through the drying-tubes from the stoppage of the boiling to the com-

mencement of observations in the electroscope being in every case fifteen minutes.

Readings of the position of the leaf were taken every two minutes for half an hour,

and the instrument was then recharged and the leak for the next half-hour similarly

determined. This was sufficient indication that the effect was that due to Ra emana-

tion. In some cases, however, the gas was studied for three or four hours ; but

although the leaks increased and the certainty was confirmed of the presence of

Ra, yet, owing to the active deposit, there was considerable time lost in bringing

the electroscope back to a normal condition of natural leak, and it was thus de-

cided to pump the gases out after an hour.

The electroscope was charged to a potential of 220 volts, and the movement
of the leaf was read by a microscope and a micrometer eye-piece, so that the large

scale divisions could be subdivided into hundredths. For the means of its standard-

isation we are indebted to Professor Rutherford, who kindly sent us a solution con-

taining 3-14 x 10" 9 gramme of Ra. Two separate eighths of this, each contain-

ing 3-925 xlO -10 gramme of Ra, were used as standards. Either of these treated

in the same way as the rock-solutions produced an initial leak of 64 micrometer

divisions per minute ; hence one micrometer division per minute corresponds to

6*13 x 10
~ 12 gramme of Ra.

"NATURAL" LEAK.

The determination of this is an important matter in an attempt to evaluate

with accuracy the amounts of Ra contained in a rock. In our case the electroscope

was always charged overnight—the insulation was sufficiently good for it to retain

a considerable portion of its charge for forty-eight hours—and the amount of the

leak determined. In general it decreased from the time of its initial charging the

night before to the introduction of the rock-gases. From a value of 1 -5 per minute

the night before it became about 0*8 micrometer divisions per minute at the time of

introduction of the emanation. We consider that this latter number cannot be

more than 0*2 from the actual value during the examination of any of the rocks.

Such an error would lead to a wrong estimation of the amount of Ra in 20 grammes
of rock of l

-23 x 10
~ 12

, or an error of 0-10 x 10
~ 12 per gramme of rock. We therefore

consider that for the specimens we have examined the results may be relied upon
to about this extent.

RESULTS.
Bounty Island

—

No. 1. Granite . . . . . . . . 2-50 x 10~ 12

Auckland Island

—

No. 2. Trachyte, Musgrave Peninsula . .
2-10

No. 3. Granite, „ . . . . 1-01

No. 4. Pitchstone, „ .. ..1-90
No. 5. Basic porphyrite, Adams Island. . . .

0-99

No. 6. Basalt, „ (top) . . 0-81

No. 7. Dolerite, „ „ . .
0-52

No. 8. Diabase, Musgrave Peninsula . . . .
0-43

No. 9. Gabbro, McClure Head . . . . 0-33



780 SUBANTARCTIC ISLANDS OF NEW ZEALAND. [Radium.

Campbell Island rocks

—

No. 10. Porphyry, Perseverance Harbour
No. 11. Trachyte, Filhol Point

No. 12. „ Mount Lyell

No. 13. Melilite basalt, Mount Lyell

No. 14. Dolerite, Mount Honey
No. 15. Limestone, Garden Cove
No. 16. Gabbro, North-west Bay
No. 17. Marble,

2-80

2-64

1-58

1-61

0.79

0-46

0-34

0-28

CONCLUSIONS.

Since the rocks examined are derived from islands to the south of New
Zealand which are mostly igneous in character, the indication appears to be that

the distribution of Ra in the rocks of this region is in excess of that required to

maintain the constancy of the heat of the earth, and the necessity of an examination

of rocks from all places and of all age is emphasized. The mean Ra content of

these rocks approximates very closely to that found for others by Strutt and by
Eve and Mcintosh, but differs considerably from Joly's values. Further investiga-

tions are being made on the rocks of these antipodeal regions, and it is hoped to

examine the distribution of Ra in the material encountered in piercing the

Lyttelton Tunnel, which will give a range of time from the earliest sedimentary rocks

to the last flow of the volcano through the wall of whose crater the tunnel is bored.

NOTES ON GEOLOGY OF KOCKS.

The following notes on the geological properties of these rocks, by Mr. R. Speight,

P.G.S., may be of interest :

—

The two granites are both biotite -granites of ordinary type and of uncertain

age. The other plutonic rocks—the gabbros—though coming from widely sepa-

rated localities of the same region, exhibit marked similarities : both are olivine

gabbros, but that from Auckland Island is very coarse-grained at times. The co-

incidence of their Ra content is very striking.

The porphyry from Campbell Island contains large numbers of zircon and
anorthoclase phenocrysts.

The trachytes are all of highly alkaline type. Those from Auckland Island

contain a very high;^ percentage of soda and a very low percentage of alumina

(11 per cent.) and a small quantity of free quartz : they are decidedly acid. Anortho-

clase is a common constituent, as well as an alkaline hornblende. The pitchstone

belongs to the same group, but is somewhat more basic in composition, and con-

tains abundant aegerine-augite microlites. The Campbell Island trachytes, accord-

ing to Dr. Marshall, are slightly more alkaline, and contain less iron. The rock

from Filhol Point contains some zirconium minerals. They are all augite -trachyte

with anorthoclase and occasional riebeckite and cossyrite. These rocks, together

with the melilite basalt, all appear to have similar amounts of Ra present.

The other rocks from Auckland Island are basic in character, and include

flows and dykes. They are generally marked by a high percentage of titaniferous

magnetite. No. 8 is a diabase of greater age than the rest, and No. 5 a basic
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porphyrite approaching an augite-camptonite in character and composition, found
penetrating the more recent basalts. The age of these basalts is probably from
middle to late Tertiary. There is no marked difference between the earlier and
later basaltic flows, but the one from sea-level at Adams Island is fine-grained and
contains hornblende, while the other is very coarse-grained, with large phenocrysts

of olivine and augite.

The Campbell Island limestone is of Tertiary age and markedly foraminiferal.

The marble is derived from it as a result of basic intrusion.

A general conspectus of these results shows that the Ra content corresponds

roughly with the basicity and not with the age of the rocks.



ARTICLE XXXIII.—MAGNETIC OBSERVATIONS MADE DURING THE

EXPEDITION TO THE SUBANTARCTIC ISLANDS OE NEW ZEALAND.

By H. F. Skey, B.Sc, Magnetic Observatory, Christchurch, and C. Coleridge Farr, D.Sc,

Canterbury College.

The magnetic observers accompanying the expedition were enabled to make a

series of observations at thirteen stations on the islands visited, distributed as

follows : Stewart Island, one station ; Snares, one station ; Auckland Islands,

eight stations ; and Campbell Island, three stations.

With the exception of two stations, the observations were complete, and included

observations of magnetic declination, magnetic horizontal force, and magnetic

inclination or dip. At Station B, Campbell Island, and at Enderby Island, the

prevalence of cloud prevented observation of the sun, and no declinations were
observed. The magnetic bearings of permanent marks were, however, observed at

these stations, and a future occasion may make these valuable.

The observations at Stations I to V, Auckland Island, were made by Dr. C. C.

Farr and Mr. H. D. Cook, M.Sc, of Canterbury College. The observations at Camp-
bell Island were made by Mr. H. F. Skey, B.Sc, of the Christchurch Magnetic

Observatory, and Mr. E. Kidson, M.Sc, of Canterbury College, with the very willing

assistance of Mr. C. A'C. Opie. At the other stations the two parties combined to

make the observations in the shortest possible time.

The instruments used were a magnetometer (No. 1) by the Cambridge Scientific

Instrument Company, and dip circle (147) by the same makers. These belonged to

the Observatory. A second magnetometer, by Jones (also Kew pattern), and a dip

circle were on loan to the Observatory by the committee of the British National

Physical Laboratory. For observations of time and latitude a 10 in. reflecting -

circle by Troughton and Sims was used—a very efficient and accurate instrument.

On Campbell Island time-observations were made by an excellent 5 in. transit

theodolite belonging to the Survey Department, which was also used to throw
bearings from station to station.

All but two of the stations were permanently marked by a brass pipe 1J in.

internal diameter and 18 in. long, with foot-plate 6 in. square ; and at most of them
an iron pipe of similar dimensions was placed at a sufficient distance to serve as a

permanent referring-mark of known bearing for future use. On Mount Honey,
Campbell Island, an iron pipe was also placed, and the bearings from it of various

landmarks and the two magnetic stations A and C definitely determined.

Both the Auckland Islands and Campbell Island were found extremely difficult

to travel over, the former on account of the dense growth and the mountainous
character of the country, and the latter on account of the soft peaty surface. This

accounts for the observations being made on the sea-coast, with the exception of one
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station in the north of Campbell Island. In this last case the porterage of the instru-

ments a distance of nearly five miles and back was the work of nine men.

At all stations sufficient data were collected and sketches made to insure the

subsequent refinding of the stations, in some cases supplemented by photographs.

It would be of no use to publish these details, since any subsequent observations
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Yvon Villarceau Peak -i

North-east Harb.

r-»l Nameless Islands

o

Smooth-water Bay
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Jacquemarl I. (jf*9k. <p -*-,

Sketch Map of
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f t t f

Based on Admiralty Chan
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will almost certainly be undertaken from Christchurch Observatory ; and, besides,

full details will be given in the published account of the Magnetic Survey of New
Zealand. The Observatory, however, will be very glad to furnish the information

to any one who may desire in the future to reoccupy these stations.
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NOTES.

At Enderby Island and Mount Faye it was impossible to determine the azimuth,

as the sky was obscured. These declinations could, however, be calculated at a

future date from the observations of the magnetic axis and reference marks (perma-

nent) which were taken. At the stations where only one needle was used to determine

the dip a correction has been applied. The horizontal intensity as determined by
N.A.B.C. magnetometer requires a correction of —0*00013 C.G.S. to be applied to

reduce to observatory standard (magnetometer No. 1). Dips observed with " field

circle " require a correction of + 0'-8 to bring them to the observatory standard

(circle 147 ; three needles).

New Zealand standard time is 11 hours 30 minutes fast of Greenwich mean
time. The times as given are counted continuously from midnight (Oh.) to midnight

(24h.). The latitudes at Stations I and V were obtained from circum-meridian

observations. At Stations II and IV the latitude is from a meridian altitude. The
other latitudes are scaled off from Admiralty charts, as also are the longitudes, the

longitude as determined at Station I being taken as a standard for stations in

Carnley Harbour, and that given for the Transit of Venus station in Terror Cove
for the stations about Port Ross.

The dips observed with circle 147 (two needles), as given above, require a correc-

tion of — 0'-5 to bring them to the observatory standard (circle 147 ; three needles).

The results of an accurate comparison of the Christchurch Observatory standards

with the adopted international magnetic standards has recently been published by
the Department of Terrestrial Magnetism, Carnegie Institute, Washington,

With regard to the character of the rock in the immediate neighbourhood of the

stations, it will be useful to note the following :—
Station I.—On a sandy beach

;
granite rocks in the neighbourhood.

Station II.—On granite rocks.

Station III.—On a beach of shelly sand ; basaltic rocks not far distant.

Station IV.—On a beach of basaltic boulders.

Stations XI, XII.—The rocks chiefly limestone, with dykes of basalt.

Station XIII.—Rock lavas of intermediate character.

The nature of the rocks at other stations may be gathered from the report of

the geologists. It is significant that the extremely low value of between 7° and
8° E. for the magnetic declination at Station V, Auckland Island, accompanies the

peculiar geological nature of the rock as seen in the geological map.

We are indebted to the kindness of Dr. Chree for bringing to our notice the

following magnetic observations made by the " Erebus " observers in 1840-41.

They are taken from General Sabine's " Contributions to Terrestrial Magnetism,
No. XI " (Phil. Trans, for 1868, pp. 371, 388, 397, 408).

Between November, 1840 , and April, 1841.

On Shore at Lat. S. Long. E.
Number of Ob-

servations.

Magnetic Declina-

tion E. of N.

Auckland Island

Campbell Island

50 32

52 33

16°6 12

169 9

8

2

17 44
17 40
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Between September, 1840, and April, 1841.

On Shore at Lat. S. Long. E.
Number of Ob-

servations.

Total Force.

British Units.
|

C.G.S Unit.

Auckland Island

Campbell Island . .

50 33

52 34

166 19

169 10

20

10

13-79

14-08

0-63577

0-64914

Between 13th November, 1840, 2nd April, 1841.

On Shore at Lat. S. Long. E.
Number of Ob-

servations.

Magnetic
Dip S.

Deduced Value of

H., C.G.S. Unit.

Auckland Island

Campbell Island

50 33

52 34

166 19

169 10

3

8

73 24

74 20

0-18586

0-18617

Average Annual Change of Declination over the Sixty-seven Years, 1840-1907.

At Terror Cove, Auckland Island . . . . . . . . . . + 0'-34

At Head of Perseverance Inlet, Station C, Campbell Island . . . . + 2'-87

Mean . . . . . . .

.

. . + 1/-60

Average Annual Change of Horizontal Force and Dip over the Sixty-seven Years, 1840-1907.

H. Dip.

Entrance to Port Ross, Auckland Island . . . . — 12-9y + 0'-58

At Head of Perseverance Inlet, Campbell Island . . — 26-8-y -f 0'-36

Means 19-8y + 0'-47

At the entrance to Port Ross the 1840-41 observations appear, from the position

assigned, to have been made near the south side of the entrance, some distance south

of the 1907 station. The observations at Terror Cove and at Station C, Campbell
Island, appear to have been made almost, if not quite, upon the spots at which the
" Erebus " observers worked.

In New Zealand at the present time the annual rate of change of declination

is + 3'*1
; of horizontal force - 20y ; and of dip + l'-9.

At Station C, Campbell Island, the observations show that the average change
per annum in the total magnetic force over the sixty-seven years has been — 15y,
whereas at Christchurch, New Zealand, the average annual change at present over
six years is + 6y. Comparing Station VII with the station at the entrance to

Port Ross of the " Erebus " observers gives an average increase of total force per
annum of + 13y.

Accurate determinations of latitude were made at Stations V and I—
Station V, eight circum-meridian altitudes of the sun ; latitude deduced,

50° 44' 43" S.

Station I, seven circum-meridian altitudes of the sun ; latitude deduced,
50° 50' 26" S.

The longitude determined at the depot, Camp Cove, Carnley Harbour, was
166° 0' 42" E.
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There have been no less than eight vessels wrecked on the Auckland Islands,

and the present charts of those islands are by no means accurate in details. It

would seem, therefore, that in view of the recent horror of the wreck of the " Dun-
donald," with considerable loss of life and great hardship to the survivors, an exact

survey of the islands should be made, in order to correct existing inaccuracies in the

chart. When the Government of New Zealand, some years ago, instituted a survey

of the Snares Islands, with a view to the selection of a site for a possible lighthouse,

it was found that the resulting plan of the islands in no wise resembled that shown
on the old Admiralty chart. The latter has, of course, since been amended, but

we are able to state that a careful survey of the Auckland Islands would reveal

similar discrepancies.



ARTICLE XXXIV.—THE METEOROLOGY OF CAMPBELL ISLAND.

By Professor P. Marshall, M.A.. D.Sc, F.G.S., School of Mines, Otago University.

The arrival of the expedition on the 17th November, 1907, was marked by a dark,

lowering sky, with a fresh breeze from the north-north-west. Mist occasionally

shrouded the tops of the hills, and a few drops of rain were falling. Generally,

meteorological conditions were quite similar to those close to the eastern side of the

Southern Alps on the approach of a cyclone.

During the night the wind changed to south-west, and blew a moderate gale.

The next day was cold, and punctuated by showers of rain, hail, sleet, and snow,

which continued into the night. But little snow lay on the ground, and this soon

melted on the next day, which broke fine ; but the wind soon backed into the

west, fog covered the hills, and rain fell. A change to the south-west brought
a fine day and bright sky on the 19th November. The wind dropped, and after-

wards sprang up from the north-east and veered to the north-west, where it

remained, blowing lightly till our departure, at which time fog again covered

the hill-tops.

These weather-changes are exactly those which are experienced in the south

of New Zealand during the passage of a small double-centred depression.

Until the publication of the " New Zealand Year-book " of 1907 the only in-

formation obtainable in regard to meteorological conditions in Campbell Island

were to be found in the charts issued by the Admiralty, the " New Zealand
Pilot," the " Deutsche Seewarte," and similar publications. In 1904 some meteoro-

logical instruments were installed, and the observations made in 1906 by Mr.

Nicholson, the manager of Captain Tucker's sheep-stations, were recorded in the

Year-book for 1907.

In addition to these, I have been able to copy the records for 1905. The results,

which are summarised in tabular form, give information of a fairly accurate nature

as to the most important climatic features.

In connection with these records, the following observations may be made, as

showing the relations between the climate of the island and that of the south of

New Zealand, and the advance that these data have made upon our previous know-
ledge of the meteorology of the island.

WINDS.

The tables show clearly that the prevailing winds blow from the quarter

between north and west. In 1905 these winds blew for 248 days; in 1906, for 278
days ; and for seven months of 1907, for 164 days.
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In the second edition of the meteorological charts of the Southern Ocean a com-
plete graphical statement is made as to the prevalence and force of the winds in the

different months, from observations which have been made by passing vessels. For
April, July, and September no records are available ; but for the remaining months,

especially from January to September, with the exception of June, north-westerly

winds are given as prevalent. In June south-west winds are given as most frequent,

and in October north-easterly. Of 368 observations referred to, only eight were

made in calm weather. The gales mentioned in the charts are mostly from the

north and north-west, whereas the records made by Mr. Nicholson for seven

months of 1907, for example, give five from south-west, two from north-east,

and one each from north, south, east, west, and north-west. Analysis of the

records does not show that any months differ noticeably from others in the

direction or force of winds. In all months westerly to northerly winds prevail,

and gales may blow at any time.

In the "Deutsche Seewarte Stiller Ocean Atlas" the January and February
winds are represented as west-north-west, blowing with a velocity of 9-12 metres

per second. In July and August the winds are from the same direction, with a

velocity of over 12 metres per second.

The " Meteorological Atlas " gives records for every month except April, July,

and September. In every other month gales are recorded almost always between
north-west and north-east. Winds are recorded from all directions in nearly every

month, but from south to east they are not usual. The charts give an analysis of

368 observations.

If these winds are compared with those of Dunedin there is an important differ-

ence. In Dunedin, in 1906, for instance, there were 123 days when the wind blew

from south-west, and 116 when it blew from north to west. At Campbell Island

the corresponding numbers were 26 and 278.

The prevalence of south-west winds is maintained throughout the south of New
Zealand, and apparently as far south as Auckland Islands, so far as can be judged

by Musgrave's statements.

BAROMETER.

The only records have been taken with a barograph, and considerable in-

accuracies result when such graphic records are transferred to figures. Still, the

main result—an average of 29-58 in.—agrees closely with that given in " Berghau's

Atlas," 29-53 in.

The highest monthly average in the seven months of 1907 was 29*74 in., in

August; and the lowest, 29-44 in., in September. The highest barometer-reading

was 30-2 in., and the lowest 28-6 in., a range of 1-6 in. The records for seven

months only of 1907 are available.

The movements of the barometer appear to have much the same relations to

the weather as in New Zealand.

TEMPERATURE.

The most striking feature is, as would be expected, the small diurnal and annual

variation. In 1905 the extreme range was 47° F., and in 1906 it was 38° F. In
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1906 the mean daily range varied from 14-4° F. in January to 7'8° F. in April,

having an average for the year of 9*7° F. The mean annual temperature ap-

pears almost constant—44-5° F. for 1905, and 44° F. for 1906. The means for

the months in 1905 vary only from 51° F. in February to 39° F. in June, and
in 1906 from 49° F. in February to 39° F. in June. These mean temperatures

are, of course, mainly dependent upon the temperature of the ocean, which in
" Berghau's Atlas " varies from 48° F. to 42° F. in different months, with an
average of 44-8° F.

The meteorological charts of the Southern Ocean show surface temperatures

ranging from 47*5° F. in January and February to 43° F. in June and July, and the

average is 45° F. It appears, therefore, that the atmosphere observations recorded

in such a sheltered spot as Tucker Cove give a slightly lower average than those

obtained from surface temperature, but the difference is very slight. In 1906

the average temperature in Dunedin was 49-4° F., and the sea-temperature in
" Berghau's Atlas " is 52-9° F., and an identical result is obtained from the
" Meteorological Atlas."

In the German and English charts, as well as in " Berghau's Atlas," the oceanic

current is given as flowing from the south-west throughout the year. The maximum
set in the neighbourhood of the island is 25 nautical miles in twenty-four hours.

The current apparently brings icebergs past the island occasionally, for in the months
January, March, May, September, October, November, and December much ice has

been seen to the north-east, especially in the later months of the years 1892 and
1897.

The map of isanomalies in " Berghau's Atlas " shows that the temperature of

Campbell Island is distinctly lower than that proper to the latitude.

WEATHER.

Sunshine does not prevail for many hours in the year. In 1905, 99 days
were foggy and 168 were cloudy, while only 98 were clear, and these results agree

with those of 1907 and with those stated in the " Meteorological Atlas." The
atmosphere is apparently nearly at saturation-point. This is what would be

anticipated, seeing that the prevailing winds have blown across thousands of miles

of ocean-surface, and are constantly entering colder latitudes. The rainfall also is

rather heavy, though higher land would probably increase it considerably. In

south New Zealand the record is always higher on the western side or in the

immediate vicinity of the mountains on the eastern slopes. The number of days
on which rain falls is exceedingly high—about three out of four, on the average.

No continuous series of observations have yet been taken at any point

in the Auckland Islands. Those taken by Musgrave cover a long period, but
they are of a general nature, and usually only record marked weather-charac-

teristics.

The Snares Islands climate is still less known from continuous observations.

When the expedition visited them (15th November) the peat was quite dry on the

surface, and it was evident that rain had not fallen for some days. A fall, however,
began before the expedition left.
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TABLE SHOWING SOME CLIMATIC FEATURES OF CAMPBELL ISLAND.

Mean
Temperature.

Rain. Direction of Wind (Days). Weathe r (Days).
4^

Month. £

c3 "C3 r-5
. >>

T3

O
5

3
5

< ft ft &
1

h
!

p4

GO OQ CO £ ft
o o

O
c6

O
pq

1905. In.

January 57 43 50 20 2-3 6 3 2 10 3 7 3 6 18 7

February 58 45 51 17 1-8 3 3 4 4 5 9 6 4 12 12

March 56 44 50 23 2-8 7 3 2 7 12 1 17 5 9

April 47 38 42 30 5-8 2 1 7 4 16 2 5 18 7

May 45 37 41 28 4-1 4 1 1 4 5 15 3 12 13 6

June 42 36 39 20 4-8 7 1 1 o 4 5 12 4 11 13 6

July 43 38 40 24 5-7 7 1 5 3 o! 2 1 13 9 14 8

August 45 38 41 21 5-3 6 3 1 2 3 16 7 2 24 5

September 44 38 41 19 4-7 2 3 5 9 2 2 6 1 6 11 14

October 46 38 42 19 6-7 6 3 2 1 3 6 10 3 7 14 9

November 51 40 45 21 4-8 3 5 6 1 2 13 1 8 14 8

December 54 44 49 18 5-0 3 4 1 3 5 15 12 12 7

Average 49 40 44-5

98Total 260 53-8 56 26 27 15 6 42 48 144 29 99 168

1906.

January 57 42 49 24 4-3 11 3 1 8 8

February 54 43 49 18 3-2 7 1 1 1 1 4 13

March 49 41 45 26 5-9 4 1 3 4 7 7 5

April 49 41 45 24 5-7 11 3 3 2 5 6

May 45 37 41 22 4-4 8 2 2 2 2 8 7

June 44 36 40 25 4-7 5 1 1 4 6 7 6

July 43 35 39 26 6-6 8 2 7 3 2 5 4

August 43 35 39 24 4-1 12 1 2 6 10

September 46 38 42 19 3-2 10 2 4 8 6

October 48 39 43 23 3-9] 13 2 1 2 7 6

November 51 39 45 21 4-4 1

13 5 1 8 3

December 55 41 48 28 5-9 15 2 4 10

Average 49 39 44

117 11 16 4Total 280 56-5 30 26 77 84

1907.

March 60 42 51 16 1-8 13 4 1 3 10 2 16 6 9 29-52

April 54 41 47 26 5-4 9 2 4 6 9 1 15 8 6 29-62

May 46 35 40 23 5-7 6 2 3 2 8 2 8 1 9 12 10 29-59

June 45 35 40 15 1-7 6 6 3 5 9 2 12 11 7 29-66

July 47 35 41 21 6-4 5 6 7 4 8 1 5 17 9 29-61

August 45 35 40 23 3-9 2 4| 2 9 14 2 12 11 8 29-74

September 46 34 40 27 6-4 5 1 3 1 1
!

6 5 8 2 9 18 3 29-44

October 48 36 42 25 4-1 12 1 1 1 9 4 3 18 18 5 29-45



ARTICLE XXXV.—THE BIOLOGICAL RELATIONS OF THE SUB-

ANTARCTIC ISLANDS OF NEW ZEALAND:

SUMMARY OF RESULTS.*

By Charles Chilton, M.A., D.Sc, F.L.S., Professor of Biology, Canterbury College, University of

New Zealand, Editor.

In the foregoing pages the different contributors have given as full an account of

the subjects treated by them as the material and time at their command allowed,

and the result is a very considerable addition to our knowledge of these islands

and of their fauna and flora, and also some advance towards the solution of one or

two problems of wider interest connected with them.

Before discussing the latter, however, it will be desirable to indicate the sub-

jects that have not yet been satisfactorily investigated.

The primary object of the expedition was the extension of the magnetic survey

of New Zealand to the outlying islands, and this has been accomplished so far as

the Snares, Auckland Islands, and Campbell Island are concerned ; but no observa-

tions have yet been taken on the Antipodes, Bounty, and Macquarie Islands. The
Antipodes could usually be reached during any of the periodical visits of the Govern-

ment steamer, and so could the Bounties if the weather be sufficiently favourable

to allow of the landing upon them. There is no regular visit of a suitable steamer

to Macquarie Island, and special arrangements would therefore have to be made
for extending the magnetic survey to that island. It is very desirable that this

should be done, and that the fauna and flora of the island should at the same time

be more completely examined, since, owing to its position between New Zealand

and the Antarctic Continent, its biology is of especial interest.

In the report on the magnetic observations made during the expedition it is

pointed out (see p. 788) that the present charts of the Auckland Islands are by no
means accurate in details, and it is suggested that this may possibly have some con-

nection with the large number of wrecks that have occurred on these islands. In

view of these facts it is highly desirable, both in the interest of science and of humanity,
that a careful re-survey of the Auckland Islands should be made, in order to correct

any inaccuracies in the Admiralty charts that may exist, similar to those that were
found some years ago in the case of the Snares Islands.

The main outlines of the geology of the Snares, Auckland Islands, and Camp-
bell Island are now known, and something also of the Antipodes Islands and Bounties

;

but there is no report on Macquarie Island by a geologist, and naturally much still

remains to be done both in Campbell Island and in Auckland Island, particularly

* I am greatly indebted to Professor W. B. Benham, Dr. C. C. Farr, Dr. L. Cockayne, Mr. H. Suter,

Mr. R. Speight, and Mr. E. R. Waite for information on special points and for much general assistance

in the preparation of this summary.—C. C.
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in the northern end of the latter. The surface of the Auckland Islands is so thickly

covered with vegetation, and the difficulties of locomotion are so great, that the time

of the geologist cannot be used to anything like the full advantage.

In connection with the discussion of the geological and biological questions, it

will be desirable to have a much more complete series of soundings between New
Zealand and the various islands, and particularly between Auckland and Campbell
Islands and Macquarie Island, and between the latter and the Antarctic Continent.

In response to a request made through the Premier, Sir J. G. Ward, by the Philo-

sophical Institute of Canterbury, the Vice-Admiral and Commander-in-Chief of the

Australian Station has given instructions that His Majesty's ships visiting the

southern islands are to take soundings between New Zealand and the Auckland
and Campbell Islands on every opportunity.

The rich results, especially in the Foraminifera, of the few dredgings that were
taken during the expedition show how greatly our knowledge would be increased

by further and more systematic dredging in the New Zealand region. Much also

still remains to be done in the collection of the littoral marine fauna and flora, for

during the visit of the expedition attention was primarily devoted to the terrestrial

forms, and the marine animals and plants were only more or less incidentally col-

lected as opportunity offered. Several of the marine groups—such as the Polyzoa,

the Hydrozoa, the Cirripedia, and the Tunicata—have not been collected at all, and
even in the others that are dealt with somewhat fully in this work much still

remains to be done.

The surface of the islands, and of the Auckland Group particularly, is so

diversified, and includes so many different islands, that it is not to be expected that

more than a small proportion of the commonest of the smaller animals was obtained

during the expedition. The visit was, moreover, made too early in the season to

allow of a satisfactory collection of the insects being made. No doubt further re-

search will bring to light many other forms, especially among the insects, the spiders,

myriapods, and probably among the land-shells. Owing partly to unfavourable

weather and to difficulties of collecting, the fresh-water streams have been only very

superficially examined, and a more complete biological survey of the lakelets in

Auckland Island and of the whole of the fresh waters of the islands is very much
to be desired

—

e.g., the Entomostraca have not been collected at all, but would pro-

bably yield important results.

A few Myriapoda and fresh-water pianarians were collected, but time has not

allowed of a report being prepared upon them, and the reports on the land pianarians

and nemerteans, and on the Hirudinea are only preliminary.

The flowering-plants and ferns have been pretty thoroughly collected more than
once by competent botanists, and probably most of the species on these islands are

now known ; but much more requires to be done regarding their local distribution

and ecology. In several cases uncertainties still exist with regard to the species,

due partly to the fact that, owing to the time of the year at which the visit had to

be made, many of the plants were not in full flower. On the other hand, the cryp-

togamic plants—mosses, liverworts, and fungi—which appear to be extremely varied

and abundant, are only imperfectly known. The fresh-water Algae have as yet

received no attention, and the marine Algae have been collected at only a small

number of stations.
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In the biological relations of these islands there are two points to be considered

—viz., (1) the connection of the islands with New Zealand, and (2) their connec-

tion with other subantarctic lands and with the Antarctic Continent.

The facts bearing on the question of the connection of the islands with New
Zealand appear to be as follows :

—

In the first place, the sea between them and New Zealand is probably not more
than 1,000 fathoms deep ; between New Zealand and the Auckland Islands it is

doubtless very much less—a sounding twenty miles north of Auckland Island gave

95 fathoms ; and the 1,000-fathom line extends far to the east and south of New
Zealand, and, so far as is known, includes Chatham Island, Bounty Islands,

Antipodes, and Campbell Island, as well as the Aucklands. There is probably a

greater depth south of Campbell and Auckland Islands and between them and
Macquarie, but, unfortunately, definite evidence as to the depth of the sea in this

locality does not appear to be obtainable.

From the appearance of the islands it is quite evident that they have been of

greater extent than they are at present, and that, as at Auckland Island for example,

the west coast is gradually being worn away by the action of the strong westerly

waves. The reefs lying to the north and east of Auckland Island also point to a

greater extension of the island. From other physiographical considerations it

appears that Auckland Island, at any rate, was in recent times higher than at pre-

sent ; and the same thing is probably true of Campbell Island. A greater eleva-

tion of the land would, to some extent, account for the signs of recent glaciation

that were observed.

The occurrence of fragments of granites, gneisses, contorted schists, and gab-

bros in a conglomerate at Carnley Harbour, in Auckland Islands, indicates the pre-

sence of a continental area in that neighbourhood, and the large masses of plutonic

rocks at the Auckland Islands, Snares, Bounty Islands, and Campbell Island point to

the fact that all these islands probably formed part of a continental area connecting

them with New Zealand. In Campbell Island a number of fossils have been found
in limestone beds. The species are for the most part the same as some found in

similar beds in New Zealand which have been classified by Hutton as Oligocene,

by Hector as Cretaceo -tertiary, and by Park as Miocene. In his report (p. 703)

Professor Marshall is inclined to think that the Miocene is more likely to be the

European equivalent of these beds, though exact correlation is impossible in the

present state of our knowledge. These fossils indicate shallow water when they
were deposited, and consequently the contemporaneous existence of land- areas in

the neighbourhood.

If we turn to the biological evidence we find that the connection between New
Zealand and its subantarctic islands is referred to by most of the contributors to this

work. Mr. Suter points out (p. 54) that " a former land connection between New
Zealand and the subantarctic islands seems to be proved by the occurrence in

the islands of Allodiscus planulatus, Flammulina 'phlogophora, Endodonta anguiculus,

Sphaerium novae-zealandiae, and also of the genus Athoracophorus.'
1
'
1

Professor

Benham (p. 254) speaks of the existence of the genera Rhododnlus and Plagiochaeta

in New Zealand and also in the Auckland and Campbell Islands, and of the occurrence

in the Auckland Islands of Leptodrilus, an endemic genus which is closely related to

the purely New Zealand genus Rhododrilus, and says, "The occurrence, then, of
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these three genera evidently indicates a former land continuity between the main-
land and these subantarctic islands." I have pointed out (p. 602) that two fresh-

water species of crustaceans (Idotea lacustris and Chiltonia mihiwaka) which occur in

New Zealand are found in Campbell Island, and the latter also in Auckland Island,

where the former probably also exists, though it has not yet been recorded from
that locality; also that there are three species of terrestrial Isopods (Trichoniscus

thomsoni, Oniscus punctatus, and Cubans rugulosus) common to New Zealand and
the Auckland Islands; that the last one also extends as far as Campbell Island;

and that the evidence thus afforded for former land connection is strengthened

by the distribution of the land and shore hoppers, and of the genera Deto and
Scyphoniscus, which have closely allied species in New Zealand and in the

islands.

Among the insects there are many wingless forms and forms with reduced wings,

as might naturally be expected on islands so much exposed to violent gales. Wing-
less forms are described among the Coleoptera, the Diptera, and the Hymenoptera.
Some of the birds, too, such as the snipe, are poor fliers.

In his general remarks on the Coleoptera Major Broun points out (p. 80) that

the bulk, ornamentation, and structure of a large proportion of species lead to the

belief that their progenitors originated and flourished in some large, if not con-

tinental, area enjoying a climate very different from the inclement one that now
prevails. The large number of genera confined to the islands seems to point to their

isolation during a considerable period ; but the existence of five genera, all but one

apterous, confined to New Zealand and the islands, and the relationship of a number
of others to New Zealand forms, seem to necessitate previous land connection.

Several of the other insects are identical with species from New Zealand

—

e.g.,

the weta on the Snares, &c. ; fresh-water fishes are found both in the islands and
in New Zealand ; the spiders show relationship to those of New Zealand ; land

planarians and nemerteans of the same genera as those in New Zealand are present,

and one of the Auckland Island land planarians is a variety of a widespread and
variable New Zealand species. Further evidence in the same direction could readily

be obtained from other groups of animals and from the plants, but the facts thus

briefly referred to will be sufficient to prove that these islands are not oceanic islands,

but once formed part of a continental area connecting them with the present main-

land of New Zealand.

With regard to Macquarie Island much less is known, and the evidence is not

quite so clear ; but, although it is probably separated from Auckland Island by a

greater depth of the ocean, there is considerable evidence in favour of its having

formed part of this continent ; thus, the land-slug Athoracophorus huttoni is found

at the Snares and also on Macquarie Island, and A. martensi is found on Auckland
Islands and on Macquarie Island. Among the earthworms the genus Notiodrilus is

represented by several species—two on the Snares, another one widely distributed on

the Auckland Island group, a third in Campbell Island, and a fourth in Macquarie

Island—and the differences between the Macquarie Island species and some of the

others, though apparently constant, seem to be slight. Similarly among the spiders

we have the genus Myro represented by one species from Macquarie Island and two
others from the Snares ; and various plants, such as Stilbocarpa polaris, Cotula

plumosa, Pleurophyllum Hookeri, Colobanthus muscoides, Coprosma repens, Poa
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foliosa, &c, are common to Macquarie Island and Auckland or Campbell Islands :

so that there is considerable evidence for assuming that Macquarie Island once

formed part of the New Zealand continent. Further corroborative evidence is

derived from the former existence on the island of a land-rail (Hypotaenidia mac-
quariensis), and of a parrakeet (Cyanorhampus erythrotis) which is found also on the

Antipodes ; the latter, moreover, does not seem able to fly far.

The existence of certain plants and animals in New Zealand which are identical

with or closely allied to others in South America and islands adjacent thereto was
long ago referred to by Hutton (1884 and 1885) and Wallace (1902), and has been
more recently dealt with by Benham (1902) and Cockayne (1904), who have shown
that, particularly in the islands to the south of New Zealand, there is an element

common to other subantarctic lands. Many additional facts bearing on this question

will be found in the reports that constitute this work. It will be best to deal first

with the terrestrial forms, since these are naturally the most important from the

point of view of geographical distribution.

As regards the plants, Mr. Cheeseman gives a most complete and exhaustive

analysis of the flora of these islands (pp. 453-471), and of the points that it has in

common with those of Fuegia and of the Kerguelen - South Georgia region ; and to

this he adds a full discussion of the causes that may be considered to account for

it. For full details reference should be made to his paper ; but it may be stated

here that, out of the thirty-seven flowering-plants and ferns in the Kerguelen and
South Georgia groups of islands, twenty

—

i.e., 54-1 per cent.—are found in the sub-

antarctic islands of New Zealand, while twenty-seven are found in Fuegia and
the Falkland Islands. The total number of Fuegian plants found in the subant-

arctic islands of New Zealand is twenty-nine, fourteen of these extending also to

the Kerguelen and South Georgia groups of islands. These figures deal only with
specific identity ; if we consider the genera, we find that out of eighty-eight genera

found in the subantarctic islands of New Zealand there are no less than fifty-six with
representatives in Fuegia. There appears, then, to a be a large element common
to the floras of Fuegia and of the subantarctic islands of New Zealand. Against

this, however, Mr. Cheeseman points out many important differences between the

flora of Fuegia and that of New Zealand

—

e.g., the presence in Fuegia of thirteen

families not found in New Zealand ; twice that number of families represented in

New Zealand but not in Fuegia proper ; the differences in the Compositae, &c. (see

p. 460).*

It is worth noting that eleven species of plants found in the subantarctic islands

of New Zealand are also found either in the Tristan da Cunha group in the South
Atlantic or in the Amsterdam Island group in the Indian Ocean, the flora of

these two groups possessing many points of agreement notwithstanding their wide
separation, and showing also undoubted traces of affinity with those of Fuegia and
Kerguelen. Two of these eleven species, however, do not occur in Fuegia or the

Kerguelen - South Georgia group of islands.

* The relations between the floras of Tierra del Fuego and New Zealand were very fully discussed

by the late Nicholas Alboff in his " Flore Raisonnee de la Terre de Feu," written in 1897, though not

published till 1902, three years after the death of the author.
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However striking these resemblances may appear, it must be remembered
that nearly all these plants have seeds adapted for wide dispersal by birds, wind, or

ocean-currents, and attention must therefore be directed to the terrestrial animals,

which are much less likely to be carried across the ocean by means of this kind.

The fresh-water fish found on the Auckland and Campbell Islands belong to the

Galaxiidae, a family that has representatives in New Zealand, South America, Falk-

land Islands, Australia, and South Africa, one species (Galaxias attenuatus) having

a very wide range, being found in New Zealand, Tasmania, southern Australia, Falk-

land Islands, and the extremity of South America. This species is known to breed

in the sea, and it has been supposed that this accounts for its wide distribution
;

and as another species (G. bollansi) was originally described as a marine one Dr. G. A.

Boulenger (1902) has used this as corroborative evidence, and appears to consider

that the Galaxiidae can no longer be used as evidence of former land connection.

A reference to Mr. Waite's paper (p. 586) shows that the description of G. bollansi

as marine is probably erroneous, and, as Mr. Geoffrey Smith (1909a, p. 138) has

pointed out, the fact that species of Galaxiidae breed in the sea by no means does

away with all the value of the group in favour of land connection, or proves that

they can readily cross the wide oceans.

Among the spiders Mr. Hogg (p. 156) calls attention to the preponderating

number of specimens, as well as to the area of distribution of the genera Myro and
Rubrius, and points out that this group stands out as quite an antarctic type. Of

the genus Myro, one species is found at Macquarie Island, two others at the Snares,

a fourth at Kerguelen Island, and another at the Cape of Good Hope ; of Rubrius,

Mr. Hogg describes three species, one of which (R. falxiatus) is said to approach

more nearly to a South American species than to the Tasmanian forms of the

genus. The species Pacificana cockayni, from Bounty Island, though referred to a

genus of its own, shows affinities to other genera recorded from Cape Horn and from
Tasmania.

Among the earthworms, Notiodrilus (s.l.) is a genus found in New Zealand and
its outlying islands, in Kerguelen, Marion Island, Crozets, South Georgia, Falkland

Islands, Patagonia, and the Cape of Good Hope, and is therefore distinctly circum-

austral, though some species extend to Mexico, Madagascar, north-west Aus-

tralia, &c. The genus Phreodrilus is also characteristically subantarctic, and the

family Haplotaxidae is largely represented in the Southern Hemisphere. The new
species of Lumbricillus is closely related to two other species which occur in sub-

antarctic regions, though the genus is found all over the Northern Hemisphere.

The genera Marionina and Enchytraeus, though of northern origin, have species in

subantarctic regions. The subfamily Megascolecinae is Australian in origin, but

has representatives in the North Island of New Zealand, while it is represented in

the New Zealand subantarctic islands by four species of Diporochaeta and one species

of Plutellus, a distinctly Australian genus ; Professor Benham, however, is inclined

to think that this species (P. auchlandicus) may have been introduced into the Auck-
land Islands by man.

The earthworms thus appear to show close connection with those of other sub-

antarctic lands, and it has been supposed by Beddard and Benham that this could

only be accounted for by the existence of former land connection, such as might

be supplied by an antarctic continent. Dr. Michaelsen (1902, p. 158) has pointed
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out, on the other hand, that some of these earthworms live on the sea-shore, and
their cocoons might therefore be carried across the sea from island to island on sea-

weed, &c. It does not appear, however, that this could apply to all the earthworms
found in these islands, and very weighty objections are raised by Benham against

the supposition that it applies even to those living on the sea-shore. Moreover, this

means of dispersal is not applicable to many of the other land-animals that have to

be mentioned.

Of the terrestrial crustaceans found on the New Zealand subantarctic islands,

two species belong to a special section of the genus Trichoniscus, which Dr. Budde-
Lund (1906) has pointed out is subantarctic in distribution, and one of these appears
to be identical with the species found in Tierra del Fuego and on the Falkland
Islands, and is very closely related to, if not actually identical with, another one
found on the Crozets. Another terrestrial Isopod (Oniscus punctatus) is found also

in Tasmania and Victoria, while the fourth (Cubans rugulosus) belongs to a genus
that appears to be Polynesian in distribution. The Isopods already mentioned are

true terrestrial forms, and, as the young are hatched out in a pouch below the body
of the female, it does not appear likely that they could readily be carried across

wide stretches of sea. The same thing is true of Deto aucklandiae, which, however, is

found on or near the sea-shore. This genus is distinctly subantarctic, being known
only from Auckland Islands, New Zealand and Chatham Islands, South America
(Chili), Cape of Good Hope, St. Paul (in the Indian Ocean), and Australia, and the

species found on the mainland of New Zealand is very closely allied to the Chilian

one, if not identical with it. Another terrestrial Isopod (Scyphoniscus magnus)—
found, like the last, on the sea-shore—belongs to a genus which contains only one
other species, a closely allied one found in New Zealand. Two fresh-water Am-
phipods are known from the islands, one (Chiltonia mihiwaka) being found in New
Zealand as well as on the Auckland and Campbell Islands, and belonging to a genus
which is represented by several species in Tasmania and Victoria and is very nearly

related to the genus Hyalella from South America. The second fresh-water Am-
phipod belongs to the genus Atyloides, of which two fresh-water species are known
from Victoria ; the genus as at present denned includes some marine species also.

The fresh-water Isopod (Idotea lacustris) is known from New Zealand and Campbell
Island, and is identical with a species from the Straits of Magellan.

Of the land and terrestrial Mollusca no species is found outside the New Zea-

land region. The family Phenacohelicidae is represented in the islands by six genera,

of which four are not known beyond the New Zealand region, one being confined

to the Auckland Islands. Of the others, Allodiscus is known from New Zealand,

Tasmania, and Australia ; and Flammulina from New Zealand, Tasmania, Lord
Howe Island, Norfolk Island, and Ponape (Caroline Islands). These land-shells are

related to the South American genera Anvphidoxa and Stephanoda, and two species

of Amphidoxa found in Juan Fernandez are nearly allied to a New Zealand species

of Flammulina. The land-shell from Kerguelen Island (Helix hookeri, Reeve) is

placed under Stephanoda by Pilsbry, and the New Zealand Phenacohelicidae are

allied also to Phasis and Trachycystis from South Africa. The Endodontidae are

represented in the islands by the genus Endodonta, which is widely distributed in

Polynesia, Carolines, Philippines, New Caledonia, Australia, South Africa, and St.

Helena, and by some authorities is considered an antarctic genus.



800 SUBANTAKCTIC ISLANDS OE NEW ZEALAND. [Summary of Results.

Of the beetles, forty-six species, contained in twenty-six genera, are now known
from the islands. Seven of these genera appear to be cosmopolitan, and the majority

of the others are more or less confined to New Zealand. Loxomerus, however, is a

purely antarctic form, and points to connection with South America, being the only

genus that points directly in this direction, though Pseudhelops and Oopterus appear
to be also southern forms.

Of the other insects, the distribution does not appear to be sufficiently known
to render us much assistance in the present discussion. The genera of the Diptera

are, according to Mr. Lamb, very cosmopolitan in their distribution ; the new genus
Zaluscodes, formed for a wingless Limnobiid from the Auckland Islands, seems,

however, to come very close to Zalusa from Kerguelen. In the Collembola, Professor

Carpenter has pointed out that Triacanihella alba, from Campbell Island, belongs

to a genus which contains other species from Tierra del Fuego, and is characteristic-

ally subantarctic, and suggests a former wide extension of the Antarctic Continent.

I have said nothing of the seals, nor of the penguins and other birds found on
the islands, because, although they are widely distributed in other subantarctic lands,

and mainly confined to southern regions, they can readily make their way across

wide stretches of ocean.

The marine forms of life found at these islands are, of course, not so important

in questions of geographical distribution as terrestrial and fresh-water species, but
many of them are littoral or shallow-water forms, which could not easily pass over

any wide stretch of deep ocean, and it is important, therefore, to consider briefly

their distribution.

Among the crustaceans there are fifty marine species recorded from the shores

of the subantarctic islands of New Zealand, and of these about thirty extend either to

South America or some of the islands lying near to that continent, some of them
reaching as far as Kerguelen, or they are found on the shores of the Antarctic Con-

tinent itself. Among these crustaceans there are several which appear to be exclusively

confined to the coast, such as Halicarcinus planatus, the species of Hyale, Paramoera,

Sphaeroma, Iais, &c. Halicarcinus planatus has a free-swimming zoaea which might
be carried considerable distances by ocean-currents ; but the Isopods and Amphipods
all hatch out their young in an incubatory pouch under their own bodies, and it does

not seem likely that these could readily be distributed from one place to far-distant

localities without a more or less continuous sea-shore stretching between them.

Of the marine Mollusca, Mr. Suter mentions nine species which are more or less

circumaustral in their distribution, and to these there is to be added a tenth from
Macquarie Island, which, however, has not yet been found atj,jthe other, islands to

the north-east ; in addition to this, several of the genera represented appear to be
circumaustral

—

e.g., Plaxiphora, Nacella, Photinula, Laevilitorina, Euihria, Cominella,

and Modiolarca.

Of the Holothurians only three species were obtained, two of which occur also

in the South American fauna, the third oneibeing«iconfined|tojfche Auckland Islands,

but nearly related to a New Zealand species.

Of the four Stellerids'ijknown from the'jislands two are widely distributed in other

subantarctic seas.

Of the Polychaeta, out of thirteen species, only two are endemic to New Zealand,

eight are found in South America or the Falkland Islands, and two extend to
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1

Kerguelen, thus confirming the statement made by Ehlers that many of the

commonest New Zealand Polychaeta are identical with those of the Magellan Strait,

Fuegia, and Chili.

The relationship of the crustacean fauna of these islands and of New Zealand

to that of Tasmania and Australia seems perhaps a little closer than was previously

imagined. The fresh-water genus Chiltonia, which is found in New Zealand and its

subantarctic islands, is represented by several species in Tasmania and Victoria
;

and the fresh-water Atyloides aucklandicus from Auckland Island belongs to a genus

of which two species are found in the fresh waters of Victoria, though, as stated

above, the genus also contains marine species, and it is not very clearly marked
off from other closely allied genera. The terrestrial Isopod Oniscus punctatus is

also found in Tasmania and Australia. In the south of New Zealand occur a shore

Isopod, Actoecia euchroa, which is also found in Tasmania, and species of Phreatoicus,

a peculiar genus of fresh-water Isopods which has several species in Tasmania and
Victoria. Earthworms belonging to the subfamily Megascolicinae, which is so

widely distributed in Australia, are also found in these islands, including a species

of the characteristically Australian genus Plutellus, though, as mentioned above,

this may have been accidentally introduced into the islands by man.

It is now well known that several groups of animals are exclusively confined to

south temperate and subantarctic seas. The case of the penguins has been referred

to by Beddard, Lydekkej", Forbes, &c. This group contains numerous species which
at the present time are found on the Antarctic Continent, on the various subantarctic

islands, in New Zealand, Australia, South America, South Africa, and St. Paul (in

the Indian Ocean \ They are thus circumaustral and are confined to southern

seas, and have consequently been usually looked upon as a group that has arisen

in the south, probably on the shores of the Antarctic Continent. Their geological

history, so far as is known, fully bears this out, for fossil penguins are known from
New Zealand and from Patagonia, while recently the Swedish Antarctic Expedition
found on Seymour Island fossil remains of no less than six new genera of penguins

in beds of early Tertiary age, so that the group was numerous and varied at that

time.

Among the fishes, the family Galaxiidae, which is widely distributed in the

southern regions and exclusively confined to them, has been already referred to,

and there are also marine fishes equally characteristic of southern seas.

Of the earthworms we have the Notiodrilidae, with a distribution closely parallel

to that of the penguins ; but here, unfortunately, no palaeontological evidence of

the past history of the family is possible.

Among the Crustacea the Parastacidae, a family of fresh-water crayfishes, is

confined to the Southern Hemisphere, and is represented by different genera in South
America, Madagascar, Australia, and New Zealand. These genera are already pretty

well marked off from one another, and doubtless show that they have long been
isolated, as would naturally be the case owing to their occupying different river-

basins, even if they were all on the same great continental area. The group, how-
ever, is well marked off from the Northern Hemisphere crayfishes, and probably
had its origin in the south. The Crustacea supply another example in the genus
Deto, which has been already referred to; this genus is so distinct that it is

52—S.
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considered by Budde-Lund as forming a subfamily, and it is found only in the sub-

antarctic regions and the southern extremities of the great continents. A still more
striking example is afforded by the Serolidae, a marine family of Isopods. Not-

withstanding their marine habitat, and the fact that some of them extend into deep

water, they are almost entirely confined to subantarctic regions, being represented

at New Zealand, Patagonia, Chili, South Shetlands, South Georgia, Marion and
Prince Edward Islands, Crozets, Kerguelen, and Australia, while one species, which

is perhaps doubtful, is recorded from California.

Another group of the Crustacea that is widely distributed in subantarctic regions

is that section of the fresh-water Copepoda that includes the genus Boeckella and
allied genera. Boeckella was first established for a New Zealand species, B. triarti-

culata (G. M. Thomson), and Sars has described two other New Zealand species of

this genus, although it is doubtful if they are more than varieties of the first. Dr.

Al. Mrazek, in his account of the fresh-water Copepoda collected by the Hamburg
Magellan Expedition, points out that this group consists of comparatively large

forms readily secured with the surface-net in open sheets of fresh water, and they

are therefore likely to be more easily captured than the smaller Copepoda living

among weeds on the edges of small ponds, and that consequently, although our

knowledge of the group is not perfect, a fair idea of its distribution is already obtain-

able. In South America, the Falklands, and South Georgia the group is represented

by several species for which Mrazek establishes new genera closely allied to the

original Boeckella ; one species of these, Paraboeckella brevi-caudata, is also found in

Kerguelen. A species belonging to the same group, Deguernea antarctica, has been
described by Thomson from Macquarie Island ; Mrazek considers this a young form
of a species of uncertain position, but undoubtedly a Boeckellid. The genus Boeckella

is also found in the alpine lakes and tarns of Tasmania, where it apparently dis-

places the northern genus Diaptomus, and Geoffrey Smith (1909a, p. 137) has recently

called attention to the importance of the distribution of the genus. The group
is, therefore, widely distributed in all subantarctic lands, but it nowhere extends

into the tropics, and may be looked upon as a group that has arisen, perhaps,

in the Antarctic Continent. This appears to be confirmed by this discovery of

a species in fresh-water pools on the Antarctic Continent itself—-viz., at Hoffnungs-

bucht, in Louis Phillipe Land, during the Swedish Antarctic Expedition. Dr. Gunnar
Andersson was forced to winter there with two companions, and in a small pool filled

with fresh water from the melting ice, near the winter station, he found specimens

which he collected with difficulty and preserved with care throughout the long and
dreary winter spent at that place. I have not yet seen the full account of this

species, but in Andersson's account of this part of the expedition (Nordenskjold,

1904, p. 164) it is stated that it was examined by Dr. Sven Ekman, and found to

be a species of Boeckella closely allied to the Patagonian species B. entzii; it will

perhaps be assignable to one of the genera established by Mrazek.

In the Mollusca certain marine genera that are distinctly confined to subant-

arctic regions have been already mentioned; and the Phenacohelicidae, a family

of land-snails, has a similar distribution. To this it may be added that the

fresh-water mussels of the genus Diplodon are found over the whole of South
America, in New Zealand, the northern rivers of Tasmania, Australia, and New
Guinea.



Summary of Results.'] SUBANTARCTIC ISLANDS OF NEW ZEALAND. 803

Numerous additions to this list of groups of probably southern origin could

readily be made from other divisions of the animal kingdom, from the terrestrial

plants, and the marine Algae.

From the facts above recorded it is clear that many forms both of animals and
of plants are circumaustral, being found on nearly all the suitable subantarctic

situations ; that this applies particularly to several groups of land-animals as well

as to plants ; and that the community thus demonstrated between the terrestrial

fauna and flora of the subantarctic islands is accompanied by similar resemblance in

the marine littoral fauna of these places.

Two explanations of this distribution have been put forward. According to

one, which has recently been called by Dahl (1908, p. 669) the " relict theory," the

inhabitants of these subantarctic islands are the remnants of groups of animals which
probably developed in the great land-masses further north, but, being driven south

by forms subsequently developed, have been preserved only in these scattered islands

and in the most southerly parts of the great continents. According to this view, these

subantarctic islands have always been widely separated from the great continents,

and their inhabitants must therefore have been able to reach them by crossing over

wide stretches of sea. It is this explanation that has been accepted by Schenck
in his valuable and exhaustive study of the flora of the subantarctic islands, and in

this he has been followed by Cheeseman in his article in the present work.

The other theory, usually known as the " Antarctic Continent theory," accounts

for the similarity of the fauna and flora of subantarctic lands by supposing that these

lands were previously more or less closely connected with the Antarctic Continent,

from which outliers reached, perhaps at different times, to South America, towards
New Zealand and Australia, and perhaps towards South Africa, and that the existence

of similar forms in the most southerly parts of the great continents is due to the fact

that they have been driven northward from the more southerly lands by a sub-

sequent colder period.

Some of the points in this second theory are no longer theoretical, but are

demonstrated facts. We know that an Antarctic Continent does exist, much smaller,

indeed, than the great Antarctic Continent that was believed in before the time of

Cook's voyages, but still a continent of great size. The National Antarctic Expe-
dition has proved that in South Victoria Land a chain of high mountains extends

from the north, near Cape Adare, more or less continuously far beyond McMurdo
Strait, and that to the west of this there lies a great elevated plateau. Lieutenant

(now Sir E. H.) Shackleton was afterwards able to follow this chain almost to

the South Pole, and from his observations it is practically certain that high

land extends beyond the Pole itself. High land was also seen by Captain Scott

east of the great ice-barrier, and was named by him King Edward VII Land.
The various expeditions—Swedish, Scotch, and French—have demonstrated the

existence of large masses of land south from South America

—

i.e., Louis Phillipe

Land, King Oscar II Land, Graham Land, Alexander Land. Bruce (1905, p. 411)

gives various reasons for the belief that the various portions of land found
here are not merely [parts of an archipelago, but portions of a continental area,

and the existence of sedimentary rocks in Seymour Island, in the South Orkneys,
and in South Georgia points in the same direction, and indicates a former closer
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land connection with South America. Coats Land, in lat. 72° S., long. 17° W.,
discovered by the Scottish National Expedition under Bruce, and Kaiser Wil-

helm II Land, investigated by the German Antarctic Expedition, are probably

also parts of the Antarctic Continent, other parts of which have been named
Enderby Land, Sabrina Land, Clarie Land, &c, though the existence of these

lands does not rest on such good authority. At present the northern shore

of this continent is situated at some considerable distance from the subant-

arctic islands, and in places there are great depths of ocean lying to the north

of the Antarctic Continent. Recent explorations, however, certainly tend to show
that this separation was not always so great. South America comes, of course,

nearest, for the direct distance from Cape Horn to Graham Land is only 550 miles,

and a shallow area of sea extends east past Falkland Islands and on towards South
Georgia, thence south past the Sandwich Group, and then west past the South
Orkneys and other islands towards Louis Phillipe Land. An elevation of the land of

only a moderate amount would establish land connection between the parts just

named, and the existence of the sedimentary rocks referred to above is evidence that

areas of land existed in the neighbourhood in past geological ages.

Macquarie Island is about 970 miles from Adelie Land, and somewhat less than
this from the Balleny Islands. Thirty miles to the south of Macquarie Island there

is a group of rocks known as the Bishop and Clerk, and from the evidence given in

an earlier part of this paper it is pretty certain that Macquarie Island at one time

formed part of a great area of land connecting it with the Auckland and Campbell
Islands, and in any case it must certainly have extended beyond the Bishop and
Clerk rocks, so that its distance from the Balleny Islands would be to this extent

reduced. Unfortunately, our information as to the depths of the sea in this region

is very scanty ; but it appears probable from the existence of Scott Island at a

considerable distance east from the Balleny Islands that there is a wide extent of

shallow sea in that region. It is not known definitely how far north this shallow

area extends, but a moderate elevation of the Antarctic Continent would bring it

much closer to Macquarie and the other islands, if it did not actually connect it with

them.

In the Indian Ocean, Kerguelen Island is about 1,225 miles from Enderby
Land, and much the same distance from Kaiser Wilhelm II Land ; but about

300 miles to the south of Kerguelen Island lies the McDonald and Heard Islands

group, and from the similarity of its flora to that of Kerguelen Island, and from
the existence of shallow water between the two, it is most probable that a greater

mass of land once existed in this region, and its distance from the Antarctic Con-

tinent at that time would be proportionately reduced. It seems likely that the

Crozets and Prince Edward and Marion Islands are in the same way remnants of a

former larger land-area, and that they were then brought into fairly close connection

with Kerguelen Island, though a narrow strait of water more than 2,000 fathoms
in depth appears to lie between Kerguelen and the Crozets at the present time.

Further soundings in the subantarctic seas are urgently required for the fuller

investigation of these points. The " Scotia " has done much valuable work in this

direction, and it is worth while pointing out that, from the soundings obtained,

Bruce is of opinion that a shallow area of sea less than 2,000 fathoms, and 300 miles

in breadth, extends north-east from the Sandwich Group, that one arm of this then



Summary of Results.] SUBANTARCTIC ISLANDS OF NEW ZEALAND. 805

runs northward towards Gough Island and Tristan da Cunha, and another arm
extends east past Bouvet Island and the South of Africa towards Madagascar. The
Prince Edward and Marion Islands and the Crozets would apparently be also con-

nected with this ridge.

It is important to note that these soundings seem to show how connections

could be made between the Antarctic Continent and South America and the sub-

antarctic islands to the south of the Indian Ocean by local elevations of the land of

comparatively small extent and without assuming any very great change in the

relative positions of the great continents and oceans. These would supply the

connections required by Forbes without assuming such a huge subantarctic con-

tinent as appeared to be necessary at the time when he wrote.

At the present time the Antarctic Continent proper is almost devoid of terrestrial

life. The plants are represented by one species of flowering-plants (Deschampsia
antarctica), and by a few minute mosses and lichens ; while the land-animals are

confined to a small number of wingless insects and spiders. Evidently the Antarctic

Continent theory requires a warmer climate for antarctic land in past ages, and evi-

dence for this is now available. The National Antarctic Expedition found fossil

leaves near the winter quarters of the " Discovery," though these were unfortunately

not sufficiently well preserved for exact identification ; seams of coal were afterwards

found by Lieutenant Shackleton still further south. The most important discovery,

however, was that made by the Swedish Antarctic Expedition, of abundant fossil

plants in a sandstone formation of Tertiary age on Seymour Island. These have
since been investigated by P. Dusen, and, though his report is not available in New
Zealand at the present time, abstracts of it which have appeared are sufficient

to show the very important bearings that this discovery has on the question now
under discussion. Among the fossils are specimens referred to a large number of

genera, such as Laurelia, Drimys, Iliciphyllum, Lomatia, Knightia, Fagus, Nothofagus,

Araucaria, &c. This Tertiary flora of Seymour Island appears to be a mixture of

temperate and subtropical species, and is distinctly related to those of two present

South American floral regions— namely, the temperate flora of south Chili, and
the subtropical plant - world of south Brazil. Its connection with Australia and
New Zealand is evidently greater than Dusen appears to think it. The presence

of Knightia Andreae, a close relative to K. excelsa of New Zealand, and of such

genera as Nothofagus, Drimys, and Laurelia shows very considerable connection

with the present plant covering of New Zealand.

In this connection it should be mentioned that Ortmann (1904) has demon-
strated the existence of fossils in the Lower Miocene beds of Patagonia, which contain

Mollusca allied to those found in Chili, New Zealand, and Australia, and has pointed

out that these species of Mollusca belong to a littoral fauna. Unfortunately, Ort-

mann's paper is not here available, and I do not know what species are represented

in these Patagonian beds ; but the existence of the same Tertiary fossils in beds

in South America and New Zealand was already to some extent known, and Mr.

Suter has given me a list of six species common to New Zealand and South America.*

The existence of this littoral fauna in Lower Miocene times implies the existence

* Epitonium rugulosum lyratum, Zittel ; Crepidula grcgaria, Sow. ; Turritella ambulacrum, Sow.
Cucullaea alta, Sow. ; Venericardia patagonica, Sow. ; Brachydontes magellanica, Lam. (= Mytilus).
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at the same time of land in the neighbourhood, and it seems probable that the

Antarctic Continent was at that time at a higher level, and that there was a more
or less continuous coast-line connecting South America on the one hand with the

New Zealand continent on the other. The same question is dealt with by von
Jhering, who in his "Mollusques fossiles de FArgentine" (1907) devotes several pages

to a consideration of the " Relations de la faune pan-patagonienne avec celle de la

Nouvelle-Zelande " ; and A. Gaudry (1907, p. 351), after a review of the fossil mam-
malian fauna of Patagonia, comes to the conclusion that it cannot be explained

unless Patagonia is the remnant of a vast antarctic continent.

The facts given in the preceding pages show that in the subantarctic islands

of New Zealand we have some forms of life showing close connection with New
Zealand, and evidently derived from that land, many of them doubtless having come
originally from the north ; and that with these there is mixed a pretty large ant-

arctic element showing affinities particularly with South America, and other more
remote affinities with the Kerguelen-Crozet groups and with South Africa. The evi-

dence pointing to former extensions of land from the Antarctic Continent northwards,

and to the warmer climate that was enjoyed by this continent in early Tertiary

times, seems to offer a fairly satisfactory explanation of the facts before us ; and
it accounts also for the occurrence of special endemic genera, such as Pringlea and
Lyallia on Kerguelen, and Stilbocarpa* and Pleurophyllum on the subantarctic

islands of New Zealand. These are admittedly antarctic forms, and have doubtless

developed in the northern extensions of the former Antarctic Continent, which
were naturally more isolated from one another than the regions further south. The
forms both of plants and of animals that are now common to the whole of these

subantarctic islands must at one time have been spread over practically the whole

of the Antarctic Continent, and since they no longer exist on that continent in

its present form it is evident they must have continued more or less unchanged
throughout probably the greater part of the Tertiary period, so that a species such

as the land Isopod Trichoniscus magellanicus, now found in the New Zealand region,

in South America, and the Falklands, and probably also on the Crozets, is a form
of very considerable antiquity. That species do actually continue unchanged for

long periods in this way there is, of course, abundant evidence, though, unfor-

tunately, that evidence is not often obtainable in the case of small crustaceans

owing to their unsuitability for preservation as fossils. Mr. Suter has recently

drawn up a list of 219 shells still existing in New Zealand which are also found
fossil, some of them dating back to the Oamaru series, which is probably to be

considered of Oligocene or of Eocene age.

In the above discussion I have confined myself to the points that naturally

arose in connection with the fauna and flora of the islands under consideration,

and have not attempted a general revision of the evidence for and against the sub-

antarctic continent. This question has been discussed by many writers in the past,

and more recently by Geoffrey Smith (1908, 1909a, and 19096), Dahl (1908), and
Kolbe (1909), &c, and it will doubtless be still further discussed as additional results

of the recent antarctic expeditions are published. Many of those that have already

appeared are not yet available in New Zealand, and the conclusions given above

* Stilbocarpa is also found on the extreme south of New Zealand.



Summary of Results.] SUBANTARCTIC ISLANDS OF NEW ZEALAND. 807

have had to be arrived at without the full consultation of all the literature. But
other confirmatory evidence is already forthcoming, for since the above was written

I have received the volume of the Scottish National Antarctic Expedition con-

taining Professor Carpenter's article on the Collembola, in which he points out that

this group affords further support for the ancient extension of Antarctica, shows
how this might have occurred by means of the connections between that continent

and South America and the Kerguelen Group, and further points out that these

insects must therefore be of considerable geological age, just as I have done in con-

nection with the terrestrial Isopoda and other groups.*

The abstract in the Journal of the Royal Microscopical Society for June, 1909,

of J. Cardot's report of the bryological flora of Magellan, South Georgia, and Ant-

arctica collected by the Swedish South Polar Expedition states that he has shown
conclusively. jthatlthejjMagellanic'jjmoss flora has closer affinity to that of Australasia

than to that of Patagonia, the former land connection being probably indicated

by the Islands of Falkland, South Georgia, Kerguelen, Auckland, and New Zealand.

This is unexpected confirmation derived from plants which are usually supposed to

possess every facility for crossing over the oceans from land to land.

The exact date at which the Antarctic Continent had its great extension north-

wards can perhaps hardly be definitely decided upon at present. Hutton (1905)

argues for the Jurassic period as the period of greatest extension ; but since he wrote

much further evidence has arisen, and it seems probable that the date should be

placed later—perhaps in Eocene times. Ortmann, discussing the matter from a

somewhat different aspect, considers that it probably occurred in the Cretaceous

and Eocene periods.

The facts given in this work, and thus briefly and imperfectly recapitulated

in this article, will be sufficient, whatever conclusion may be drawn from them, to

show that they have an important bearing on these general questions, and that it is

from the study of the fauna and flora of subantarctic islands that we must look

for the facts that will enable a final decision to be arrived at. We may therefore

appropriately conclude with the prophetic words of Hooker, which have already

been placed at the beginning of the work—viz., " Hence it will appear that islands

so situated furnish the best materials for a rigid comparison of the effects of

geographical position and the various meteorological phaenomena on vegetation,

and for acquiring a knowledge of the great laws according to which plants are dis-

tributed over the face of the globe."

* Since this was written, I find from the review of his reports in the Naturwiss. Wochenschrift for

17th October, 1909, that Enderlein (1909a) has come to conclusions very similar to those expressed

above, and has supported them by facts derived from the distribution of the insects and spiders of

the Kerguelen region.
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No attempt has been made to index the synonyms. The species in the systematic papers are indexed under their

specific names, the name of the genus to which they are referred in this work being placed after the specific name,
thus: " aucklandica, Plaxiphora." The genera are also indexed, and the species of each genus will be found in

order after the description of the genus. Species referred to in other papers are indexed under their generic
names, thus: " Slilbocarpa pola/ris."

The concluding article, on the "Biological Relations of the Subantarctic Islands of New Zealand," has not
been indexed, as it is itself a summary of the results of the preceding articles.

Volume II begins on page 389.

Abrolanella, 417
Acaena, 403
Acaena a potential weed, 234
Acaena, its spreading by the albatros, 235
Acalles, 120
acanthocarpa, Rhodophyllis, 508
Acanthochites, 3
Acanthochitidae, 3

Acanthodoris, 33
Acanthodrilinae, 252, 255, 268
acaulis, Ranunculus, 398
Achorutes, 377
Achorutinae, 377
acicula, Daphnella, 32
aciculare, Ptychomniurn, 536
Acid, humous, 191

Aciphylla antipoda, description of, 188
Aciphylla lalifolia,—

Description of, 188
Variation in colour, 203

Aclis, 23
Acmaea, 4
Acmaeidae, 4
Acrocladium, 538
Actiniaria : Description of two species from Campbell

Island, by H. B. Kirk, 384
Actinidae, 384
acuticoski, Lagena, 334
acutifolium, Ligusticum, 409
Adams Island,

—

Basaltic series, 731
Description, 706
Dykes, 734
Moraines, 714
Probable lake, 713
Rata forest, 216

Adenocyslis, 498
Admele, 28
adscendens, Acaena, 403
Aegeiine-augite in pitchstone, 725
Aegerine-augite in trachyte, 691
Aegerine in phonolite, 694
aenea, Marphysa, 244
aeolodes, Platyptilia, 63, 73
aequilateralis, Globigerina, 351
aequinoctialis, Majaqueus, 564

aereus, Chiton, 4
aethiops, Monodonta (Neodiloma), 10
affine, Ditrichum, 535
affinis, Palaemon, 604, 614
affinis, Trichia, 529
Affinities of mountain scrub, 217
African flora, connection with New Zealand, 461
Agalenidae, 156, 165
agglutinans, Textularia, 328
aggregata, Cladonia, 531
Agrostis, 473
Air-chambers in Slilbocarpa polaris, 206
alba, Triacanihella, 378
Albatros,

—

Effect on vegetation, 234
Royal, 572
Sooty, 575
Spreading of Acaena by, 235
Wandering, 566

albescens, Marginella (Volvarina), 29
albida, Myosotis, 423
albidus, Enchytraeus, 252, 262
albiflorum, Geum, 403
albo-viridis, Sagartia, 385
albula, Bathytoma, 30
Alcira, 28
Alcyonaria, Campbell Island, 702
Aleocharidae, 96
Algae, marine : Report by Laing, 493
Alkaline trachytes, 691, 723
Allodiscus, 34
allomorphinoides, Discorbina, 357
Allophylopsis, 127, 142
Allorchestes, 605, 645
alpina, Carpha, 433
alsinoides, Epilobium, 406
Amaurobioides, 156, 162
Amaurobius, 156, 159
ambiguus, Loxomerus, 60, 92
ambiguus, Trophon, 26
"Amherst," cruise of the, xxvii
amoena, Marginella (Glabella), 29
amphialus, Polinices (Lunatia), 22
Ainphipoda, 604, 615
Amphipoda, fresh-water, distribution of, 602
arnphipsila, Daphnella, 32
Amphiura, 303
Amphiuridae, 303
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Amsterdam Island, flora of, 462
Anabathion, 18

Analyses,

—

American peat, 748
Antipodes Island rooks, 763

Auckland Island basalt, 768
Basalt, Adams Island, 733
Basalt, Beeman Hill, 696
Basalt, Mount Honey, 696
Basic dyke, Adams Island, 736
Bounty Island granite, 770
Campbell Island argillite, 767
Campbell Island basalt, 767
Campbell Island carbonaceous rock, 766
Diabase, Musgrave Peninsula, 727
Dolerite, Adams Island, 733
Enderby Island basalt, 769
Gabbro, Campbell Island, 690
Gabbro, Carnley Harbour, 722
Granite, Bounty Island, 739
Granite, Musgrave Peninsula, 720
Irish peat, 747
Iron pan, 767
Melilite basalt, Lyall Pyramid, 697

Olivine diabase, Musgrave Peninsula, 728
Phonolite, Perseverance Harbour, 695
Pitchstone, Musgrave Peninsula, 724
Porphyrite, Carnley Harbour, 736
Porphyry, Campbell Island, 691

Russian peat, 749
Sea-birds' dung, 771

Sea-lions' dung, 770
Snares granite, 769
Soils, methods, 756
Trachyte,

—

Circular Head, Auckland Islands, 724
Filhol's analysis of, 692
Filhol Point, Campbell Islands, 694
Mount Honey, Campbell Island, 692
Mount Lyall, Campbell Island, 692

Musgrave Peninsula, Auckland Islands, 724

Unweathered rocks of Campbell Island, 765

Weathered rocks of Campbell Island, 765

Anas, 583
Anatidae, 583
Anchomenidae, 95
anchylochaeta, Timarete, 247
Ammonia, 384
anguiculus, Endodonta (Charopa), 37

angulata, Lima, 44
angulata, Miliolina, 321

angulosa, Uvigerina, 349
Animals, effect on distribution of plants, 191

Animals, effect on vegetation, 232

Animals, introduced, xxviii, 235, 598

Anisodactylidae, 91

annaskala, Cyanea, 309
Annelid fauna, facies of, 236
Annelids, marine, 236
annosus, Fomes, 529
Annuals, 195
annulata, Dicranomyia, 124, 129

Anomalina, 359
Anomia, 42
Anomiidae, 42
Anomura, 604
Anorthoclase in trachyte, 690, 691, 723
" Antarctic," visits Campbell Island, xxx

Antarctic continent, 453
Connection with South America, 461
Distances from subantarctic islands, 454
Former milder climate of, 454
Fossil plants from, 454

Antarctic expedition (Sir James Ross), xxiii, 390, 391, 392
Antarctic types of plants, 468
antarctica, Callitriche, 404
antarctica, Catharacta, 556
antarctica, Danthonia, 475
antarctica, Deguernea, 607, 671
antarctica, Durvillaea, 499
antarctica, Gentiana, 422
antarctica, Melobesia, 525
antarctica, Myosotis, 422
antarctica, Planispirina, 324
antarctica, Pontogeneia, 605, 624
antarcticus, Juncus, 431
antarcticus, Lyperanthus, 427
antarcticus, Nectocarcinus, 604, 608
antarcticus, Scirpus, 433
Antennaria, 529
Anthomedusae, 306
Anthomyiidae, 126, 134
Anihornis, 554
Anthracite, Auckland Island, 727
Anihus, 553
antipoda, Atropis, 480
antipoda, Gentiana, 422
antipoda, Photinula, 11

antipoda, Poa, 478
antipoda, Therasia (?), 35
antipoda, var. rosea, Photinula, 11

antipodea, Calliphora, 125
Antipodes Island,

—

Basalt, occurrence of, 743
Bog, 229
Coal, occurrence of, 743
Coastal rocks and cliffs, 227
Description, 740
Discovery, xi

Forms of Coprosma cuneata, 201
Inland rocks, 230
Lichens, 228
Plant formations, 227
Position, size, &c, xiv, 390
Scrub, 229
Soil, 763
Structure, 740
Swamp, 229
Tussock meadow, 227

antipodum, Laevilitorina, 15

antipodum, Ligusticum, 408
antipodum, Marionina, 252, 262
antipodum, Megadyptes, 580
antipodum, Myodora, 48
antipodum, Neolepton, 45
antipodum, Trichocera, 124
antipodus, Senecio, 417
Antiseptic action of humus in Thuringia, 755
Aora, 605, 645
Aoridae, 645
Apanteles, 77
Aphroditidae, 237
Aphrosylopsis, 125, 132

apiculatum, Ceramium, 521

Apium, 407
Apophloea, 525
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Appendix to enumeration of plants, 446
appressa, Carex, 434
Aptenodytes, 576
Aquatic structure in species of Cotula, 206
aquilina, var. esculenia, Pleris, 438
Aracoda, 245
Araliaceae, 409
Araneae, 156, 157

Araneus, 156, 162

araucana, Discorbina, 356
Area, 42

Arcidae, 42

arctica, Saxicava, 48
Arctocephalus, 542
arenaria, Pratia, 419
Arenicola, 246

Arfvedsonite in trachyte, 692
Argillite, analysis of, 767
Argiopidae, 156, 162

Argiopinae, 156. 162

Argobuccinum, 22
argodes, Stereocaulon, 532
argiis, Argobuccinum, 22
argus, Sphaerophorus, 530
Armstrong on geology of islands, 718
Armstrong on cruise of " Amherst," xxvii

articulala, Cristellaria, 344
articulala, Usnea, 531

Articulina, 323
Asdlota, 606, 648
Ash content in Irish soils, 753
Ash content in subantarctic soils, 753
asperifolia, Lepidozia, 524
Asperococcus, 498
asper, Sonchus, 418
asperula, Spiroculina, 318
Aspidium, 441
Asplenium, 440
assimilis, var. afjlnis, Arenicola, 246
Associations, plant, of Campbell Island, 482
Aslelia, 429
Astelia pumila a peat-former, 751

Asterina, 295
Asterinidae, 295
Asteroidea, 295
Asioni, Poa, 477
" Astrolabe," 391

Astrorhizidae, 325
f//er, Modiolus, 44
Athoracophoridae, 39
Athoracophorus, 39
atkinsoni, ScMsmope, 7

atomus, Bissoa (Setia), 18

Atropis, 480
attenuatus, Galaxias, 585
Atyloides, 605, 627

Auckland Island,

—

Anthracite, occurrence of, 727
Bogs, 226
Camp Cove conglomerate, 725
Coast-features, 706
Depth of sea near, 707
Easterly drainage of, 713
Radium content of rocks from, 779
Schists, occurrence of, 726
Swamps, 225

Auckland Islands,

—

Coleoplera of, 60
Described by Morrell, xxii

Discovery, xii

Diabases, occurrence of, 728
Dvptera of, 64
Dunes, 211

Gabbro, occurrence of, 720
Gabbro, magnetic disturbance associated with, 722
( Irneral remarks re glaciation, 714
General remarks re vegetation, 210
Gneisses, occurrence of, 726
Granite, occurrence of, 718
Harbours, 708
Hartmaim' s account of basalt, 734
Inaccuracies in chart of, 788
Insects of, 59
Lakes, 713
Lcpidoptera from, 61, 70
Map showing magnetic stations, 785
Marine erosion, 708
Older basic series, 726
Peat-forming plants, 752
Physiography, 706
Pitchstone, occurrence of, 724
Plant formations, 211
Plutonic rocks, occurrence of, 718
Porphyrites, occurrence of, 727, 734
Position, size, &c, xiv, 389, 391
Recent elevation, 705
Shipwrecks on, xxiv, 788
Species of limited distribution, 210
Stratigraphy and petrology, 718
Surface-covering, 714
Surface-features, 712
Terraces, Circular Head, 714
Trachyte, occurrence of, 723
West coast cliffs, 707
Zonal distribution of vegetation, 210

Aucklandella, 75
aucklandensis, Apanteles, 77
aucklandiae, Deto, 606, 666
aucklandiae, Orchestia, 605, 634
aucklandica, Area (Lissarca), 42
aucklandica, Eulima, 24
aucklandica, Gallinago, 556
aucklandica, Geoplana, 673
aucklandica, Limnophora, 126
aucklandica, Nesonetta, 583
aucklandica, Plantago, 426
aucklandica, Plaxiphora, 2
aucklandica, Poa, 478
aucklandica, Vrtica, 426
aucklandicum, Calliostoma, 12

aucklandicum, Ceramium, 520
aucklandicus, Atyloides, 605, 628
aucklandicus, Anthus, 553
aucklandicus, Cyanorhamphus, 555
aucklandicus, Notiodrilus, 253, 271
aucklandicus, Pelodrilus, 252, 265
aucklandicus, Plutellus, 253, 278
aucklandicus, Ranunculus, 398
aucklandicus, Rhizodrilus, 252, 258
aucklandicus, Scirpus, 433
aucklandicus, Trophon (Kalydon), 27
aucklandicus, var. bollonsi, Notiodrilus, 272
aucklandicus, var. pallidus, Notiodrilus, 273
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aucklandicus, Zalmcodes, 64, 130
auchlandii, Anguilla, 585
Aurelia, 309
australe aucMandicum, Mesodesma, 46
australe, Polypodium, 442
Australian flora, connection with New Zealand, 461
australis, Balaena, 549
australis, Brogniartella, 514
australis, Cotula, 416
australis, Haliotis, 8

australis, Haplophthalmus, 606, 662
australis, Leptomithrax, 604, 607
australis, Merganser, 584
australis, Modiolus, 43
australis, Mopalia, 2
australis, Natica, 21

australis, Nereis, 236, 238
australis, Nesierax, 555
australis, Sphaerophorus, 530
australis, Urtica, 426
australis, V enericardia, Campbell Island, 701
austrina, Paramoera, 605, 625
avenacea, Microlaena, 472
Aves, 551
avivorus, Catops, 60, 101
Azimuth, Mount, trachyte, 691
Azorella, 407
Azorella Selago, its station, 230

B.

Bacteria, effect of humus acid on, 755
Badumna, 156, 160
Baeopterus, 127, 141
Baeostethus, 79, 96
Baker : Report on Auckland Islands, xxvii

Balaena, 549
Balaenidae, 549
Balaenoptera, 550
Balanidae, 607, 670
Balanus, 607, 670
BaZZia, 520
Bangiaceae, 503
banksii, Prion, 565
Barometric records of Campbell Island, 790
barresis, Clynotis, 157, 176
Bartramia, 536
Basalt,

—

Adams Island, 731
Antipodes Island, 743
Auckland Island, analysis of, 768
Campbell Island, 695
Enderby Island, analysis of, 769
Hartmann's account of, 734
North Arm, Carnley Harbour, 733

Basidiomycetes, 528
Bass : Proposals for fishing monopoly, xii

Bathytoma, 30
beddomei, Schismope, 7

Bell-bird, 554
bellidioides, var. prosiratum, Helichrysum, 415
Bellingshausen visits Maoquarie Island, xxi
Benham, W. B.,—

• Note on Myriapoda, 376
On echinoderms, 295
On Hirudinea, 272
On Hydromidusae and Scyphomedusae, 306
Report on Oligochaeta, 251
Report on Polychaela, 236

benhami, Gatadryobius, 60, 110
benhami, Chirodota, 151
benhami, Endodonta (Charopa), 37
Benthami, Veronica, 425
Beris, 124
Berkleyi, Heterosiphonia, 512
bertheloti, Discorbina, 356
bertheloti, var. baconica, Discorbina, 356
" Betsy," voyage of, xx
biancae, Lagena, 337
Bibliography, general, 808
bicarinata, Omalogyra, 19
biconcava, Discorbina, 357
bifarium, Rhizogonium, 536
bifida, Rhodophyllis, 508
bifolia, Caladenia, 428
Billardieri, Colobanthus, 401
Billardieri, Dicranoloma, 535
Billardieri, Polypodium, 443
Biloculina, 313
Biotite in gabbro, 722
Birds, effect on vegetation, 232
Birds transporting seeds, 459
bispinatus Euprotomicrus, 585.

biternatus, Ranunculus, 398
Bittium, 19

bivalve, Hymenophyllum, 437
Blackbird, 584
Blackfish, 551
blainvillianus, Syngnathus, 588
Blenniidae, 597
Bligh, W., discovers Bounty Islands, xi

Blight-bird, 553
Blooming of herbaceous plants, 204
Bog, Antipodes Island, 229
Bog-plants, xerophily of, 191

Bogs, Auckland Island, 226
Bog-slides, 753
Bog-slides in Falkland Islands, 751
Bolivina, 331

bollansi, Galaxias, 586
Bollons Islands, description, 740
bollonsi, Orchestia, 605, 635
Boraginaceae, 422
Borcngrevinck, C. E , xxx
Boryana, Marginaria, 502
Botanical collections, 396
Botanical exploration, history of, 390
Botanical investigations of subantarctic islands,

Botany, ecological, of subantarctic islands, 182
Botany, systematic, by Cheeseman, 389
botryocarpa, Microcolax, 516
boueana, Nonionina, 364
Bounty Islands,

—

Discovery by Bligh, xi

General description, 738
Granite, 739
Position, size, &c, xiv, 390
Radium content of rocks from, 779
Weta from, 59

Bouvet Island, 456
Bovallia, 605, 622
Bovichtus, 595
Bowdleria, 552
brachiocarpum, Plocamium, 511

Brachiopoda, Campbell Island, 700
brachysoma, Diporochaeta, 253, 284
Brachyura, 604, 607
Braconidae, 77
bradii, Biloculina, 314

184
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bradii, var. denticidata, Riloculina, 315
Branch iopod<t, li()7. 071
Breulelia, 530
brevidentis, var. carnleyensis, Cucumaria, 149
brevipinnis, Galaxias, 580
brevis, Pristancylus, 95
brevis, Schismope, 8
Bristow, Cape, 707
Bristow, Captain, discovers Auckland Islands, xii

British birds, 584
Brogniarlella, 514
Brotherus, W. F., on Musci, 535
Broun, T., on Coleoptera, 78
Brownii, Caulerpa, 49(i

Brownii, Plantago, 420
Brunonis, Hierochloe, 473
Bryaceae, 530
bryobia, Limnophila, 124
Bryophytes, peat-forming, 215
Buccinidae, 20
buccufenta, Planispirina, 324
buccidenia, var. placentijormis, Planispirina, 324
Buchanan, John, visits Campbell Island, xxix, 395
bufonius, 3uncus, 430
bidbi/erum, Asplenium, 441
Bulb indict, 430, 599
Bulbinella Rossii, description, 188
bulbosa, Sella, 20
bulbosiim, Cyathophorum, 537
Bulimina, 330
Bulimininae, 330
Bull, H. J., on cruise of " Antarctic," xxx
bidleri, Diomedea, 575
bulloides, Globigerina, 350
bulloides, Sphaeroidina, 351
Bush-hawk, 555
Byrrhidae, 102
byrsopola, Proterodesma, 04, 74

Gacoecia, 73
Cadulus, 42
caeca, Geonemertes, 075
caerulescens, Zosterops, 553
caespitosa, Dechampsia, 481
Caladenia, 428
Calanidae, 071
Galathus, 95
Calcareous humus soil, 702
calliblepharoides, Callophyllis, 507
Calliopiidae, 021
Calliostoma, 12

Calliphora, 125, 134
Callithamnion, 517
callitricha, Ballia, 520
Callitriche, 404
Callochiton, 2

Gallocolax, 507
Callophyllis, 507
Cameron, P., on Hymenoptera from Auckland Island, 75
Campanulaceae, 419
Campbell Island,

—

Absence of rata, xxvii, 490
Absence of trees, 483
Alcyonaria, 702
Barometric records, 790
Basalt of, 095
Botanical investigations, 482

Campbell Island

—

continued.

Brachiopoda, 700
Coleoptera of, 00
Coprosma scrub, 488
Crinoidea, 700
Diptera of, 66
Discovery, xiii

Dykes, 696, 099
Echinoidea, 700
Faults, 699
Filhol's account of, 080, 085, 688, 099
Flint, 098

Foraminifera, 702
Gabbro, 090
Gasteropoda, 700
Geological history, 088
Geological structure, 085

Geology, 080
Glaciation, 089
Hemiptera of, 66
Insects of, 65

Introduced plants, 492
Lepidoptera of, 65
Limestone, 704
Limestone, age of, 702
Limestone, occurrence of, 697, 099
Littoral vegetation, 488

Map showing magnetic stations, 783
Marble, occurrence of, 698
Melilite basalt, occurrence of, 697
Meteorology of, 789
Mudstone, occurrence of, 698
Neuroptera of, 66
Palaeontology, 700
Pelecypoda, 701

Petrography, 690
Phonolite, 094
Plant formations, 482
Plants erroneously recorded from, 480
Pleurophyllum Hookeri formation, 489
Porphyry, 090
Position, size, &c, xiv, 389, 391
Quartz, occurrence of, 098
Radium content of rocks from, 779
Sequence of volcanic rocks, 698
Soil, 702
Subalpine tussock meadows, 489
Surface, 083
Table of climatic features, 792
Trachyte, 083, 691
Uniformity of plant covering, 487
Weather on, 789, 791
Winds, 789, 790

campbellensis, Gelmisia, 414
campbellensis, Pseudosphaeroma, 600, 054
campbelli, Acmaea, 5

campbelli, Balanus, 007, 670
campbelli, Cominella, 26
campbelli, Eupagurus, 604, 612
campbelli, Galaxias, 585
campbelli, Onchidella, 41

campbelli, Phalacrocorax, 580
campbelli, Polypus, 48
campbellianus, Noliodrilus, 253, 273
campbellianus, Phreodrilus, 252, 256
campbellica, Hyale, 005, 044
campbellica, Laoma (Phrixgnalhus), 38
campbellicus, Helophilus, 125

Camp Cove conglomerate, 725
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campestris, var. crinita, Luzula, 432
campestris, var. floribunda, Luzula, 432
Camptochaete, 537
Camptonites, Auckland Island, 736
Campylium, 537
Campylopus, 535
canaliculata, Cerithiopsis, 20
canariense, Haplophragmium, 327
canariensis, Pidvinulina, 361
Cancellariidae, 28
Cancer, 604, 608
Candeina, 352
candeina, Textularia, 329
cannabina, Linota, 584
Cantharidus, 10
caniharus, Acmaea, 5

Cape lien, 564
Cape pigeon, 564
capensis, Daption, 564
capensis, Lomaria, 440
capitata, Myosotis, 423
capita, Kenodactylus, 91

Caprellidae, 648
Caprellidea, 605, 648
Caprellinopsis, 605, 648
Capulidae, 21

Carbonaceous rock, Campbell Island, 766
Gardamine, 398
Cardiidae, 47
Carditidae, 45
Carex, 434
Carnivora, 542
Carnley Harbour,

—

Depth of, 710
General description, 708
Structure of surrounding country, 729
Western entrance, 708

Carolobatea, 605, 620
Carpenter, G. H., on Collembola, 377
Carpha, 433
Carpophyllum, 502
Garyophyllaceae, 401
Cascade Inlet,

—

Hanging valley, 715
Map of, 716

Cassidulina, 332
Cassidulininae, 332
Gassinia, 415
Cassinia Vauvilliersii,—

Life-form, 195
Not found in Campbell Island, 486
Variation according to environment, 201

castaneus, Pristancylus, 95
castigatum, Diglymma, 58, 84
Catarractes, 576
Catharacta, 556
Catodryobius, 79, 108
Catops, 101
Cattle on Auckland Islands, 598
Gaulerpa, 496
Caulerpaceae, 496
celata, Sigmo'i.lina, 323
Celmisia, 414
Celmisia vemicosa,—

Description of, 188
Variation in colour, 203
Variation of, 202

Centrolepidaceae, 432
cephaloscypha, Marchantia, 532

Geramiaceae, 517
Ceramium, 520 it

::|

ceratoclada, Herposiphonia, 516
cerina, Gentiana, 421
Cerithiidae, 19

Cerithiopsidae, 19

Cerithiopsis, 19

cernuus, Scirpus, 433
cessicus, Cerithiopsis, 20
Cetacea, 549
Ghaetangiaceae, 505
Chaetangium, 505
chambersi, Qlycimeris, Campbell Island, 701
Chapman, F., on Foraminifera, 312
Chapman, Mr. Justice,

—

Account of Fly Harbour, 708
Paper on subantarctic islands, xxix, 184, 395

Chapmani, Deschampsia, 474
charidema, Venusia, 61, 65, 70
Charidriidae, 556
chariessa, Daphnella, 32
chathamensis, Trochus (Infundibulum), 9
Chatham Island, discovery of, xi

Cheeseman, T. F., on systematic botany, 389
Cheiloscyphus, 534
cheilostoma, Rissoa, 16
Chiloglottis, 428
chiloscyphoides, Leiocyphus, 533
Chilton, C.,—

On biological relations of islands, 793
On Crustacea, 601

On scientific investigation of islands, xiv
Chiltonia, 605, 644
chiltoni, Baeostethus, 97
chiltoni, Rissoina (Eatoniella), 18

Chirodota, 151

Chione, 46
Chiton, 4
Chitonidae, 4
chlamydophyllum, Acrocladium, 538
Chloroclystis, 70
Chloroclystis sp., 65
Chlorophyceae, 493
Choleva, 101

Chonos Archipelago, peat-forming plants, 751
C/wrda, 498
Chordaria, 497
Chordariaceae, 497
chrysocome, Catarractes, 576
Chrysodomidae, 25
chrysogaster, Stereodon, 538
chrysostoma, Miliolina, 322
Chydorus, 607, 671
ciliata, Coprosma, 411
ciliata, Gaimardia, 432
ciliatus, Cheiloscyphus, 534
cilicollis, Loxomerus, 94
cincta, Litorina (Melaraphe), 15

cinerea, Otaria, 548
Circular Head,

—

Gabbro, 720
Trachyte, 723

circularis, Miliolina, 318
circularis, var. sublineata, Miliolina, 319
Circidus, 13

Cirolana, 606, 651
Cirques,

—

Auckland Islands, 715
Campbell Island, 684
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Cirralvlidae, 247
Cirripedia, 607, 670
Cirsonella, 13

Cladocera, 607, 671
Cladonia, 531
Cladoniaceae, 531
Cladophora, 494
Cladophoraceae, 494
clathrata, Enteromorpha, 494
clathrata, Rotalia, 362
clathrata, Trichoiropis, 22
clavigera, Phyllaehne, 419
Climate,

—

The subantaretie, 190

With regard to formation of peat, 191

Climatic features of Campbell Island, 792
Climatic physiognomy, 185, 186

clivinoides, Oopterus, 86
closterbranchia, Syllis, 237
Clubioneae, 156, 162

Clubionidae, 156, 162

Clubioninae, 156, 162

Glynotis, 157, 176
clypidellaeformis, Cocculina, 15

Coastal cliffs, vegetation of, 212
Coastal formations,

—

Auckland Islands, 706
Campbell Island, 680
Snares, 209

Coastal-rock formation, 211

Coastal rocks, Auckland Islands, 211

Coastal rocks and cliffs, Antipodes Island, 227
coccineum, Plocamium, 511

Cocculina, 14

Cocculinidae, 14
cochlearifolium, Lembophyllum, 537
Cockayne, L.,

—

Botanical survey of Stewart Island, 717
On ecological botany, 182

On soil of Auckland Islands, 752
Winter visit to subantaretie islands, 185, 396

cockaynei, Calliphora, 125

cockaynei, Hycanus, 116
cockayni, Pacificana, 157, 176
cockayni, Rhododrilus, 253, 277
cockayni, var. waterfiddi, Rhododrilus, 278
Codiaceae, 496
Codium, 496
Coelopa, 126, 139
Coenosia, 126, 138

coerulea, Aurelia, 309
cognata, Laoma (Phrixgnathus), 38
colbecki, Nolothenia, 594
colensoi, Phalacrocorax, 581
Colensoi, Prasophyllum, 427
Coleoptera,—

Distribution of, 78, 80
From the subantaretie islands : Descriptions by Broun,

78
Of Auckland Islands, 60
Of Campbell Island, 66
Of Snares, 58

Coleridge Bay,

—

Cirque, 715
Lake, 713
Moraines, 714
Trachytes, 725

Collections, botanical, 396

Collema, 529
Collembola, 377
Collembola, report on, by Carpenter, 377
Colobanthus, 401
Colobanthus muscoides, size of cushions, 209
colorata, Lima, Campbell Island, 701

Colours of flowers, 199
Colour- variation,

—

Aciphylla latifolia, 203
Celmisia vernicosa, 203
Gentiana cerina, 202
Veronica benihami, 203

columbina, Porphyra, 505
Columnar structure in basalts, 731
Cominella, 26
comma, Lepidasthenia, 237
communis, Nodosaria, 341

communis, Polymorphina, 348
comosa, Breutelia, 536
comosum, Mniodendron, 538
Gompositae, 412
Composition of humus, 747
Composition of peat-ash, 747
Composition of Plevrophyllnm meadow, 221

Composition of rata forest, 213
compressa, Cristellaria, 343
compressa, Enteromorpha, 494
compressa, Polymorphina, 348
concava, Textularia, 328
concenlrica, Pulvinulina, 360
Conchothyra, Campbell Island, 700
concinna, Gentiana, 422
confertifolium, Epilobium, 406
Conglomerate, Camp Cove, 725
conica, Siylohalina, 539
connivens, Pallavicinia, 533
consobrina, Nodosaria, 341

consobrina, var. emaciata, Nodosaria, 341

constanceae, Ranfurlya, 37
constrictus, Helodrilus, 253, 289
Continental connection of Auckland Island, evidence f oi

,

705
contractu, Festuca, 479
contractus, Ischnochiton, 1

contractus, Zaus, 607, 671

contraria, Bulimina, 331

Copepoda, 607, 671
cophinodes, Mangilia, 31

Cook, Captain, xi

Coprosma, 411
Coprosma ciliata, reversion shoots, 204
Coprosma cuneata, form on Antipodes Island, 201

Coprosma foetidissima not found in Campbell Island, 486
Coprosma foetidissima, variation according to environ-

ment, 200
Coprosma parviflora, variation according to environment,

201
Coprosma scrub of Campbell Island, 488
coracina, Monodonta (Diloma), 10

Corallina, 524
corallina, Rhodymenia, 510
Corallinaceae, 524
corbis, Venericardia (Miodon), 45
cordiformis, Pinnoctopus, 49
Coriaceous leaves, 199

coriiceps, Notothenia, 585
Cornuspira, 325
comuta, Chiloglottis, 428
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cornuta, Cladonia, 532
coronata, Anomalina, 360
corrugata, Couthouyia, 15

corrugata, Patellina, 354
Corysanihes, 428
Cossyrite in phonolite, 694
costata, Marginulina, 342
costata, Phildbrya, 43

Cotula, 416
Cotula species, their aquatic structure, 206
Couthouyia, 15

Crambidae, 71

crassa, Chione, 47
crassicostata, Leptoihyra, 14

crassilirata, Daphnella, 32

crassinervium, Hypoglossum, 512
crassipes, Parapherusa, 605, 630
Crassulaceae, 404
Creeping form, 198

crenistria, Cerithiopsis, 19

crepidula, Cristellaria, 343
criniferum, Pleurophyllum, 413
Crinoidea, Campbell Island, 700
crispa, Polystomella, 364
crispatum, Platyclinia, 511

crispulatus, Trophon (Trophonopsis), 27

Cristellaria, 342
Cristellaria, Campbell Island, 702
Crossea, 23

Crozets, 455
Cruciferae, 398
cruciferum, Plocamium, 511

cruciferus, Rubrius, 157, 167

Crustacea,—
Distribution of, 602
Fresh-water and terrestrial, 602

Report on, by Chilton, 601

Cryptogams, list of, 528
cryptopterum, Calliihamnion, 517
Cryptorhynchidae, 120

Ctenodoris, 33
Cubans, 606, 668
Gucumaria, 146

cultrata, Cristellaria, 345
Citmacea, 669
cuneata, Coprosma, 411

cuneifolia, Euzoniella, 514
curtus, Trophon

(
Kalydon), 27

curvipes, Coelopa, 126

curvipes, Trichopticus, 126, 138

Cushion form, 196

Cushion form, variation according to environment, 201

Cushion plants, water-storage, 197

Cushions, size in Colobanthus muscoides, 209
Cyanea, 309
Cyaneidae, 309
Cyanorhamphus, 554
Cyathodes, 419
Cyathophorum, 537
Cyboeeae, 156, 165
Cyboeinae, 156, 165
Cydostrema, 13

Cyclostrematidae, 13

Cyclostremella, 13

Cymodocella, 606, 657
Cymothoidae, 651
Gyperaceae, 433
Cystophora, 502
cystostegia, Aspidium, 442

D.

Dachnowski on xerophily in bog-plants, 191

dannefordi, Miro, 552
Danthonia, 475
Danthonia antarctica, description of, 186

Danthonia meadow, 218
Danthonia meadow, scrubby undergrowth, 219
Daphnella, 32
Daphniidae, 671

Daption, 564
Darbishire, A. D., on land nemerteans, 674
debilis, Coelopa, 127, 140

Decapoda, 604
decipiens, Polysiphonia, 513
decipiens, Stellaria, 401

Declination, annual rate of change, 787
decorata, Spirillina, 353
decorus, Balanus, 607, 670
decumanus, Mus, 600

deflexa, Camptochaete, 537
Deguernea, 607, 671

Delano, Captain, sights the Snares, xii, xxii

Delesseriaceae, 511

deliculata, Pecten, Campbell Island, 701

Delphinidae, 551

demissa, Puncturella, 9

demissum, Hymenophyllum, 436
Dendy, A.,

On holothurians, 146

On land planarians, 672
densilirata, Cirsonella, 13

Density of mountain scrub, 216
Dentaliidae, 41

Dentalium, 41

denticulo-granulata, Spirillina, 354

Depots for castaways, xxvii

Depranodes, 70
depressa, Biloculina, 313
depressa, Cardamine, 400
depressa, Nertera, 412

depressa, Paralimnophora, 126, 136

depressa, var. stellata, Cardamine, 400

depressula, Nonionina, 363

depressum, Hymenosoma, 604, 610

Deschampsia, 474
Deschampsia caespitosa, 481

Desmarestia, 496
Desmirestiaceae, 496

desolatus, Prion, 566

Deto, 606, 666
devia, Mangilia, 31

Dexaminidae, 632
Deyeuxia, 473
Diabase, Auckland Island, 727, 734

Diabasc-porphyrite, Auckland Island, 727

diaphanum, Ceramium, 520

dichogama, Ammonia, 384

dichotoma, Rhodymenia, 510

dichotoma, Schizoneura, 512

Dicranaceae, 535
Dicranoloma, 535
Dicranomyia, 124, 129

Dictynidae, 156, 159

Dictyosiphonaceae, 497
dictyota, Mangilia, 31

Diels, L. : Ecology of New Zealand flowering-plants, 185

difjicilis, TurriteUa, 21

dijficilis, Venericardia, 45
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Diglymma. 79, 83
dilatum, Hymenophyll um, 436
dioicct, Colula, 417
Diomedea, 506
Diomedeidae, 566
Diporochaeta, 253, 281

Diporochaeta perionychopsis, affinities and distribution of,

288
Diptera,—

Aetiology and distribution of, 129
General remarks on, 128

Of Auckland Islands, 64
Of Campbell Island, 66
Of Snares, 59
Of the subantaretie islands of New Zealand : Report

by Lamb, 124
Preservation of, 128

Diplerosiphonia, 516
Disappointment Island,

—

Description of, 737
Meadow formation, 222
Melaphyre, 738
Pleurophyllum meadow, 225
Rhyolite, 738

discolor, Lomaria, 439
Discomedusae, 309
Discorbina, 354
Discovery of the islands, xi
"' Discovery " visits Macquarie Island, xxxiv
dissimilis, Sella, 20
Distichophyllum, 537
Distribution,

—

Effect of life-forms of plants on, 191

Of Mollusca, table showing, 49
Of Oligochaeta, 254
Of phanerogams, ferns, and Lycopodiaceae, 448
Of plants, effect of animals on, 191

Of plants of subantaretie islands, 457, 466
Of spiders and Opiliones, 155
Zonal, in Auckland Islands, 210

Ditrichaceae, 535
Ditrichum, 535
divaricata, Oigartina, 505
divaricatct, Myrsine, 421
Divaricating form of shrubs, 194

Dolerite,

—

At Auckland Island, 732, 736
At Campbell Island, 696

Dolichopidae, 125, 132

Domestic poultry in Campbell Island, 600
domesticus. Passer, 584
dominicanus, Earns, 560
donaciformis, Rochefortis, 45
Dorididae, 33
Doris, 33
Doughertv Island, xx, 456
dracophyllae, Erirhinus, 61, 118

Dracophyllum, 419, 554
Dracophyllum form of shrubs, 195

Dracophyllum longifolium,—
Heterophylly in, 203
Leaves, 194

Trunk, 194
Variation according to environment, 200

Drillia, 30
Drosera, 404
Droseraceae, 404
Drude on vegetation of New Zealand, 192

Dryness, physiological, 191

Dryomyzidae, 127, 143

dubia, Liljeborgia, 605, 019
Duck,—

Blue, 584
Flightless, 583
Grey, 583

Dumas, Mount, trachyte, 691
Dumontia, 524
Dumontiaceae, 524
dumosa, Polysiphonia, 514
Dunes,

—

Absence of Scirpus jrondosxis, 211
Increase of Rurnex neglectus on, 211
Of Auckland Islands, 211

Dung,

—

Sea-birds', analysis of, 771
Sea-lions', analysis of, 770

dura, Lomaria, 439
Durvillaea, 499
D'Urville, Admiral, xxii, 390, 393
dutertrei, Olobigerina, 350
Dykes,

—

Basalt, at Campbell Island, 687, 696
Camptonitic, at Auckland Island, 736
Diabase, at Auckland Island, 734
Porphyrite, at Auckland Island, 734
Trachyte, at Auckland Island, 723

Dynamenella, 606, 657

E.

Eboule, Mount, trachyte, 691

Echinasteridae, 298
echinata, Leucosolenia , 539
echinatus, Asperococcus, 498
Echinidae, 304
Echinoderms,

—

Bibliography of, 305
Report by Benham, 295

Echinoidea, 304
Echinus, 304
Ecological botany of subantaretie islands of New Zea-

land, 182

Ecological factors, 190
Ecology of New Zealand flowering-plants (L. Diels), 185
Ecology, special, of the plants, 192
Edaphic physiognomy, 186

edentula, Ornithobdella , 374
edulis, Mytilus, 43
edwardsii, Porcellanopag-urus, 604, 610
edwardsii, Prionorhynchus, 604, 608
effusus, Juncus, 430
Ehlers on Polychaeta, 236
Ehrenbergina, 332
elegans, Carduelis, 584
elegans, Pulvinulina, 362
elegantissima, Bulimina, 330
elegantissima, Polymorphina, 349
elegantissima, var. apicidata, Bulimina, 330
Elevation of land, Auckland Island, 705, 717
elliptica, Veronica, 424
elongata, Biloculina, 317
elongata, Idotea, 606, 658
elongellus, Oopterus, 66, 89
Emarginula, 9

Emerald Island, xviii

empetrifolia, Cyathodes, 419
Empidae, 125
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Empis, 125
Enchytraeidae, 252, 261

Enchytraeus, 252, 256, 262
Encoeliaceae, 498
" Endeavour," sealing trip of, xii

Endemic species of plants in subantarctic islands, 465, 467

enderbei, Trioenonyx, 157, 158

enderbiensis, Lagena, 339

Enderby, Charles, xxni
Enderby Island,

—

Columnar basalt, 731
Sand-dunes, 712

Enderby, Messrs., whaling by, xii

Enderby Settlement, xxiv

Endodonta, 37
Endodontidae, 37
Enteromorpha, 494
Entomology, general notes on, by Hudson, 58

Enumeration of phanerogams, 397
Epaeridaceae, 419
epentroma, Mangilia, 31

epicomia, Scoparia, 62, 72
Epilobium, 406
Epitoniidae, 23

Epitonium, 23
Epymenia, 510
erebia, Melanchra, 61, 68
" Erebus," 391

Magnetic observations by, 786

Erechtites, 417
Erechtites sp., 417
erectus, Trophon (Kalydon), 27

Erirhinidae, 118

Erirhinus, 118

erubescens, Catadryobius, 61, 111

erythrotis, Cyanorhamphus, 555

Eucopepoda, 607, 671

Eucopidae, 307
eudypti, Calliphora, 125

Eulirna, 24
Eulimidae, 24
enmorpha, Cyclostrema, 13

Eunicidae, 244
Eupagurus, 604
Euptilota, 518
Euthria, 518
Euzoniella, 514
Evergreen herbs, 196

Expedition,

—

French (D'Urville), xxii, 390, 393

French (Transit of Venus), xxix, 394

To New Zealand subantarctic islands, in Kew Bulletin.

185

exigwa, Planispirina, 323
exigua, Pulvinulina, 361

Exosphaeroma, 606, 652
expeditionis, Thermia (?), 34

exserta, Rissoa (Alvania), 16

exsul, Pelecanoides, 566
exulans, Diomedea, 566

F.

Factors, the ecological, 190

Fairchild's Garden, 223
Falconidae, 555
Falkland Islands, peat in, 751

fallax, Notiodrilus, 253, 268

falxiatus, Rubrius, 157, 170

Families of plants in subantarctic islands and New Zea-
land, 463

Farr, C. C.,—
On magnetic observations, 782
On radium content of rocks, 778

fascelina, Triphora, 21

fasciata, Lagena, 338
fasciatus, Galaxias, 586
fascicidatus, Dictyosiphon, 497
fastigiatum, Lycopodium, 444
Faults, Campbell Island, 699
" Favorite." sealing by, xii

Feilitzen, Von, on carbon in peat, 753
Fern-bird, 552
Ferns,

—

Enumeration of, 435
Tabular view of distribution, 452

ferussacii, Miliolina, 322
Festuca, 479, 481
Filhol, H., 394
Filhol, H., " Mission de l'lle Campbell," xxix, 680, 688, 699
Filhol Peaks trachyte, 691

Filhol Point pantellarite, 694

filholi, Notothenia, 585
Filices, 435
filicina, Sticta, 531

filiformis, Deyeuxia, 474

filiformis, Dumontia, 524

filiformis, var. Lyallii, Deyeuxia, 474

filiformis, var. micranthera, Deyeuxia, 474

filipennis, Coenosia, 126, 138

fimbriata, Asterina, 295

fimbriata, var. simplex, Cladonia, 532

Fire, reproduction of plant covering after, 231

firma, Cladonia, 531

Fissurellidae, 8

Fissuridea, 9

fistidosa, var. australis, Schizaea, 443

flabellatum, Hymenophyllum, 436

Flabellifera, 651

flabellifera, Doris (Ctendoris), 33

flabellifera, Euzoniella, 514

Flabellum, Campbell Islands, 702

flaccidum, Collema, 529

flagelliformis, Chordaria, 497
Flammulina, 36

flavipes, Calliphora, 125, 134

flavolineata, Aucklandella, 77

flavomacidata, Aucklandella, 76

flexicostata, Mangilia, 31

Flint, Campbell Island, occurrence of, 698
" Flora Antarctica," 184

Florance, D. C. H., on radium content of rocks, 778

Flora of Kerguelen, affinities of, 458

Flora of subantarctic islands, affinities, 453

Flora of subantarctic islands, history of, 453

Florida, humus soil of, 749

Flowers, 199

Flowers, colours of, 199

fluctuata, Leptoihyra, 14

fluctuata, var. immacidata, Leptoihyra, 14

fluviatilis, Lomaria, 440

foetidissima, Coprosma, 411

foliata, Rissoa (Onoba), 16

foliosa, Poa, 476
Fomes, 529
fontana, Montia, 402

Foraminifera,—
Campbell Island, 702

Report on, by F. Chapman, 312
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Forest,

—

Olearia Lyallii, 208
Rata, 213
Snares, 208

Formation,

—

Pleurophyllum, 223
Port litorosa, 221

Swamp and bog, 225

formosissima, Euptilota, 518

forsteri, Arctocephalus, 548
Fossaridae, 15

fossulatus, Loxomerus, 00, 93

foveauxiami, Rissoa (Ceratia), 10

fragilis, Sphaerophorus, 530

fragillima, Sticta, 531

fraxinea, Homalomyia, 120

French expedition (D'Urville), xxii, 390, 393

French expedition. Transit of Venus, xxix
Fresh-water Crustacea, distribution of, 002

Freyconetii, Sticta, 531

frontalis, Hycanus. 01, 110

frontalis, Sterna, 500
Fucaceae, 499
Fuegian affinity of New Zealand flora, 459, 400
Fuegian plants in subantarctic islands of New Zealand.

400, 407
fuegiensis, Nacella (Patinigera),

fuliginosa, Homalomyia, 120

fuliginosa, Phoebetria, 575
Fulmar, mottled, 503

Fulmar, silver-grey, 503

fwlva, Bowdleria, 552

fulva, Lophocolea, 533

fumata, Rissoa (Ceratia), 10

fumipennis, Coenosia, 120, 139

funalis, Articulina, 323
Fungi, 528, 529
funiculare, Stypocaulon, 490

furcata, var. racemosa, Cladonia, 531

Fur-seal, 548

G.
Gabbro,

—

Association with magnetic disturbance, 722

Auckland Islands, 720
Gaimardia, 432
Galaxias, 580
Calaxiidae, 580
Gallinago, 550
Gammaridae, 030
Gammaridea, 601, 615
Garden Cove, Campbell Island, 697

Garden, Fairchild's,"223

Garrodia, 562
Gasteropoda . Campbell Island, 702

gavia, Pufjinus, 563
Gaviae, 556
gemmata, Mitromorpha, 30
Gentiana, 421

Gentiana cerina, variation in colour, 202

Gentianaceae, 421
Geographical relations of Oligochaeta, 253

Geologv,

—

Antipodes Island, 740
Auckland Islands, 705
Bounty Islands. 738
Campbell Islands, 680
Disappointment Island, 737
Snares, 703

54—S.

Geological history, Campbell Island, 088

Geonemerles, 074

Proboscideal nerves, 070

Geoplana, 672
Geraniaceae, 402

Geranium, 402
Geum, 403
gibba, Cristellaria, 344

gibba, Polymorphina, 348

gibba, var. racemosa, Polymorphina, 348

gibbosa, var. tuberosa, TexUdaria, 328

giganteus, Macronect.es, 564
Gigartina, 505
Gigartinaceae, 505
gigas, Exosphaeroma, 606, 652
glabella, Crossea, 23
glaberrima, Metzgeria, 532
glacialis, var. subcarnosa, Cardamine, 398
glacialoides, Priocella, 563

Glaciation,

—

,

Cause of, 689. 717
Evidence for former, Auckland Islands, 714

Evidence for former, Campbell Island, 689

In subantarctic islands of New Zealand, 469, 470

Park, J., Remarks on, 716

gladiata, Xiphophora, 500
Globigerina, 350, 702
Globigerinidae, 350
Globiocephahis, 551

globosa, Lagena, 333
globularis, Biloculina, 355
globulus, Discorbina, 317
Glyceridae, 246
Glycimeris, 701
Gnaphalium, 415
Gnathobdellida, 374
Gneiss in conglomerate, Auckland Islands, 726

Goats, 599
Godwit, 556
Goldfinch, 584
Goniodorididae, 33
gonosemana, Heterocrassa, 64, 74
" Governor Bligh," sealing trips of, xxi

gracile, Callithamnion, 517
gracile, Leptostomum, 530
gracilis, Lagena, 333
gracilis, Bostkovia, 430
gracilis, var. Campbelliana, Cladonia, 531

gradllima, Deschampsia, 475
gracillimus, Galaxias, 587
gradatum, Anabathron, 18
" Grafton," wreck of. xxiv
gram.en, Textularia, 328
gramen, var. jugosa, Textularia,, 329
Gramina, report on, by Petrie, 472
Gramineae, 435
grammitidis, Polypodium, 443
grandis, Catadryobius, 01, 112

Granite,

—

Bounty Island, 739
Bounty Island, analysis of, 770
Carnley Harbour, in conglomerate, 726

Musgrave Peninsula, Carnley Harbour, 718
Snares, 704
Snares, analysis of, 769

granosus, Turbo (Modelia), 14

Grateloupiaceae, 524

Grifflthsia, 517
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griseus, Pufjinus, 563
grosserugosa, Anomalina, 359
guanicola, Thomosis, 100

gularis, Oestralata, 563
Gull —

Black-backed, 560
Mackerel, 561

Qypsina, 362

H.

haidingeri, Truncatulina, 359
Haliacris, 606, 650
Halicarcinus, 604, 609
Haliotidae, 8

Haliotis, 8
Hall on nitrogen in peat, 753
halopis, Scoparia, 63, 72
Haloragaceae, 404 "

Haloragis, 404
Hamilton, A. : Exploration of Macquarie Island, xxix, 184.

394
hamiltoni, Myro, 157, 172

Hamiltonii, Poa, 477
Hanging valleys,

—

Auckland Island, 715
Campbell Island, 685

haplochaeta, Leprea, 248
haplocystis, Notiodrilus, 252, 270
Haplophragmium, 327
Haplophthalmus, 606, 661

Haplotaxidae, 252, 263
Haplotaxidae, distribution of, 255
Harbours,

—

Auckland Islands, 708
Campbell Island, 681

Harker : Tertiary igneous rocks of Skye, 722
Harpinia, 605, 619
Hartmann : Basalts of Auckland Islands, 734
Hasselbourgh, Captain, discovers Auckland and Mac-

quarie Islands, xiii

Hauerininae, 323

Heard Island, 455
Hector, J. : Structure of Auckland Islands, xxxii, 729
Hedge-sparrow, 584
Helcioniscus, 6

Helichrysum, 415
Helichrysum bellidioides, leaf-anatomy, 207
Helodrilus, 253, 287
Helomyzidae, 127, 142

helophila, Diporochaeta, 253, 283
Helophilus, 125, 133
Helopidae, 106

Hemiplax, 604, 608
Hemipodus, 246
Hemiptera of Campbell Island, 66
Hemitelia, 437
Henricia, 298
Hepaticae (identified by F. Stephani), 532
Herbaceous plants, 195

Effect of sheep on, 491
Leaves, 198
Roots, 199
Stems, 199
Time of blooming, 204
Vegetable parts, 198

Herbs,

—

Evergreen, 196
Summer-green, 195

Herposiphonia, 516
Herriott, Miss E. M. : Paper on leaf-anatomy, 185
Heterexis, 79, 113
heterochaeta, Diporochaeta, 253, 281

heteroclada, Dipterosiphonia, 516
Heterocrossa, 74
Heteromyza, 127

Heterophylly, 203
In Dracophyllum longijolium, 203
In Polypodium diversifolium, 203
In Nothopanax simplex, 203

Heterosiphonia, 512
hexagona, Lagena, 334
Hierochloe, 472
Hill humus soil, 757
Hippocrene, 306
hirsuta, var. corymbosa, Cardamine, 389
hirsutum, Stereum, 530
hirtipalma, Hyale, 605, 643
hirtipes, Hemiplax, 604, 608
hirtum, Pleonosporium, 518
Hirudinea, report on, by Benham, 372
Hirudinidae, 374
Hirudininae, 374
Historical introduction, by R. McNab, xi

History,

—

Botanical exploration, 390
Discovery of the islands, xi

Scientific investigation of islands, xiv

Flora, 453
Hochmoor, 752
Hogg, H. R., on spiders and Opiliones, 155
Holothurians from the Auckland Islands, 146
Homalomyia, 126

Hombron, 393
Hombroniana, Callophyllis, 507
Hombronii, Corallina, 524
homomallus, Tylimanihus, 533
Honey, Mount,

—

Basalt, 695
Trachyte, 691

Hooker, Sir Joseph, xxiii, 390, 391
" Flora Antarctica," 184

On antarctic element in New Zealand flora, 468
hookeri, Arotocephalus, 542
Hookeri, Pleurophyllum, 414
Hookeri, Plocamium, 511

Hookeri, Rhixoclonium, 495
Hookeriaceae, 537
Hornblende,

—

In porphyry, 690
In trachyte, 724

House-mouse, 600
House-sparrow, 584
Howeana, Plagiochila, 533
Hudson, G. V.,—

General notes on entomology, 58
On Macro-lepidoptera, 67

hudsoni, Mecodema, 58, 83
huegeli, Oallinago, 556
Humous acids, 115
Humus, 745

Antiseptic action, 754
Coarse sandy, 761
Composition, 747

Humus acid, effect on bacteria, 755
Humus soil,

—

Its amelioration, 750
Littoral,6j760
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Hutton, F. W.,—
On geology of islands, xxxii

On glaciation of New Zealand. 689
On origin of fauna and flora of New Zealand, 718

huttoni, Athoracophorus (Pseudaneitea), 39
hitltoiti. Dentelium, 42
huttoni, Dynamenella, 000, 057
huttoni, Loxomerus, 9-f

huttoni, Pissoa, 15

huttoni. Triphora, 21

Hyale, 005, 643
Hycanus, 79, 115

Hi/driomena simulate, 05
II i/ilriomenidae, 70
Hydromedusae, 300
Hydromedusae and Scyphomedusae : Report by Benham,

300
Hydrurga, 549
Hygrophytic conditions in rata forest, 215
Hymenolaimus, 584
Hymenophyllum, 435
Hymenophyllum multifidum, variation according to en-

vironment. 201

Hymenoptera,—
Descriptions of fo\ir species of, from Auckland Island,

75
Of Campbell Island, 66

Hymenosoma, 004, 010
Hyperammina, 325
Hypnaceae, 537
Hypoglossum, 512
Hypolepis, 438
Hypopterygiaceae, 537
Hypolaenidia, 555

I.

la is, 006, 049
Icaridion, 127, 140
icela, Calliphora, 125
Ics-sheet, absence of, 710
Ichneumonidae, 75
Ichthyodellidae. 372
Idotea, 006, 658
Idoteidae, 606, 658
Igneous rocks, radium content of, 778
illuminate, Nacella (Patinigera),

imbecilla, Poa, 480
Impennes, 570
improvisa, Parorchestia, 005, 041
inaequalis, Spirillina, 353
inaequislylis, Melita, 005, 030
incertus, Inocatoptes, 113

incisa, Pteris, 438
Incisura, 8
inclinans, Leptostomum, 536
incrassata, Poa, 479
indicateria, Chloroclystis, 61, 70
indistincta, Paralimnophora, 126, 137
indivisa, Rhizammina, 325

inflate, Olobigerina, 350
inhaerens, Gypsina, 363
Inisidiatores, 157, 178
Inlets, east coast, Auckland Island, 710
Inocatoptes, 79. 112
inornate, Odostomia, 24
inscidpta, Rissoa (Ceratia), 17

Insects figured by Hudson, Plates ii, iii, iv

insignis, Miliolina, 318
Insolubility of titanium-phosphate, 763
insularis, Dicranomyia, 124
insularis, Melanochila, 126, 137
insularis, Parorchestia, 005, 039
intermedia, Acmaea, 4
intermedia, Paphia (Buditapes), 47
intermedins, Lumbricillus, 252, 261
interruptus, Helophilus, 125, 133
interruplus, Pseudhelops, 108

Introduced animals, xxviii, 235, 598
Introduced plants, 231

Absence in primitive formations, 231
In Campbell Island, 492

introflexus, Campylopus, 535
involutum, Mastigobryum, 534
involvens, Cornuspira, 325
tricolor, var. coerulea, Aracoda, 245
Iridaea, 506
WW, Haliotis, 8
Iron pan, analysis of, 707
Ironsand, titaniferous, 765
irregularis, Bilocidina, 317
Ischnochiton, 1

Ischnochitonidae, I

Ischyropleclron, 59
isolatum, Ischyroplectron, 59
Isopoda, 648
Isopoda, fresh-water, distribution of, 602

Jacquinot, 393
Janira, 006, 648
Jassa, 605, 647
Jassidae, 647
Juncaceae, 430
Juncus, 430
Jungermanniaceae, 532

K.
Kenodactylus, 79, 90
Kerguelen Island, 455
Kerguelen. Island, phanerogamic plants of, 457, 458
kergueleni, Lembos, 605, 040
kergueleni, Phoxocephalus, 004, 018
kergueleni, Tryphosa, 004, 017
Kew Bulletin : Popular account of work of expedition, 185
kidderi, Nannonyx, 004, 615
Kirk, H. B.,—

On Actiniaria, 384
On sponges, 539

Kirk, T. : Botanical investigation of subantarctic islands,

xxix, 184, 395, 740
kirki, Myro, 157, 173
Kroneana, Gigariina, 506
Kroneanum, Mniodendron, 538
kronei, Dicranomyia, 124

Lachnea, 528
lactea, Polymorphism, 346
lactea, var. diffusa, Polymorphina, 346
lactea, var. racemosa, Polymorphina 346
lactuca, var. latissima, Viva, 493
lacustris, Idotea, 606, 658
laevigata, Cassididina, 332
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Laevilitorina, 15

laevis parva, Drillia, 30
laeviuscidus, Heterexis, 114

Lagena, 333
Lagenidae, 333
Lageninae, 333
lagenoides, Lagena, 338
Lagenophora, 412

Laing, R. M.,

—

On marine Algae, 493

Plant-formations of Campbell Island, 482

Lakes, Auckland Islands, 713

Lamb, C. G., on Diptera, 124

Lamellaria, 22

Lamellariidae, 22
Lamellirostres, 583
Laminariaceae, 498
laminarioides, Iridaea, 506
lanata, Cotula, 416
Land connection,

—

Between New Zealand and siibantarctic islands, 468

Of siibantarctic islands, 468
Shown by Crustacea, 602
Shown by Mollusca, 54
Shown by Oligochaeta, 254

Land planarians, report on, by Dendy, 672
" Lanes" of vegetation, 220
laquei, Heteromyza, 127

Large-leaved form, 197

Laridae, 560
Larus, 560
Lasaea, 45
lasiophthalma, 126, 135

lata, Cristellaria, 343
lateralis, Siphonaria (Liriola), 33
latijolium, Ligusticum, 408

latifrons, Serolis, 606, 652
latissimum, Rhodoglossum, 508
Laurencia, 513
Leaf-anatomy, 205

Of Helichrysum bellidioides, 207
Of Pleurophyllum speciosum, 207

Paper by Miss E. M. Herriott, 185

Leaves,

—

Coriaceous, 199

Dead persistent, 204
Margins incurved, 199

Of Dracophyllum longifolium, 194

Of herbaceous plants, 198

Of Olearia Lyallii, 194

Of Senecio Stewartiae, 194
Of trees, 194
Stiff or rigid, 199

Succulent, 199

Tomentose, 199
Lecideaceae, 530
legumen, Vaginulina, 342
Lehmanniana, Schistochila, 534
Leioscyphus, 533
Lembophyllaceae, 537
Lembophyllum, 537
Lembos, 605, 646
Lentinus, 528
leonina, Cucumaria, 146

leoninus, Macrorhinus, 548
Leopard seal, 549
Lepidasthenia, 237
Lepidium, 400
Lepidolaena, 534

Lepidoptera,—
Prom Auckland Island, 70
Of Campbell Island, 65
Of Snares, 59

Lepidozia, 534
Leprea, 248
leptalea, Mitrella, 28
Leptamphopus, 605, 621

Leptodrilus, 253, 276
Leptomedusae, 307
leptomerus, Leptodrilus, 253, 276
Leptomithrax, 604, 607
Leptonidae, 45
leptonyx, Hydrurga, 549
Leptostomum, 536
Leptothrya, 14

lessoni, Oestrelata, 563
Lessonia, 498
Leucania, 67

Leucosolenia, 539
levifoliatum, Epitonium (Acrillus), 23
Lichenes, 529, 530
Lichens, Antipodes Island, 228
Life-form,

—

Cassinia Vauvilliersii, 195
Creeping-plants, 198

Cushion plants, 196

Large-leaved plants, 197

Mat plants, 198
Rosette plants, 196

Styphelia empetrifolia, 195

Tufted plants, 198

Tussock plants, 198

Life-forms of plants, 192

Effect on distribution, 191

ligulata, Desmarestia, 496
Ligusticum, 408
Liliaceae, 429
Liljeborgia, 605, 619
Liljeborgiidae, 619
iiwia, 44, 701

limbata, Spirillina, 353
limbata, var. denticulata, Spirillina, 354
Limestone of Campbell Island, 764

Occurrence of fossils, 700
Limicolae, 556
Limidae, 44
Limnobiidae, 124, 129

Limnophila, 124
Limnophora, 126, 134
Limosa, 556
Lindau, G.,

—

On fungi, 529
On Lichenes, 530

linea, Euihria, 25

linea, subsp. pertinax, Euihria, 25

linearis, Astelia, 429
linearis, Rhodymenia, 510
lineata, Lagena, 334
lineatus, Aphrosylopsis, 125, 132

linnaeoides, Epilobium, 406
Linnet, 584
Liochoria, 79, 103

Liotia, 12

Liotiidae, 12

Lissospira, 13

Litorina, 15

Litorinidae, 15

litorosa, Poa, 477
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Littoral humus soil, 760
Littoral vegetation of Campbell Island, 488
littoralis, Coelopa, 126
litlorinoides, Euthria, 25

Lituolidae, 327
Lituolinac, 327
Livoneca, 606, 651

lobatula, Truncatulina, 358
Lomaria, 438
lomentaria, Chorda. 498
longicollis, Caprellinopsis, 605, 648
longicornis, Nebalia, 607, 669
longifolia. Thdymitra, 427

longifolium, Dracophyllum, 419
longitarsis, Odontria, 58, 105

longula, Liochria, 60, 104
Lopadium, 530
Lophocolea, 533
Lord Auckland Islands : see Auckland Islands

Lowland humus soil, 758
Loxomerus, 78, 91

lubrica, fiissoa (Setia), 17

liiarnnltt. Biloculina, 315
lucida, Metros)dews, 405
lucidwm, var. obliquum, Asplenium, 441

lucidum, var. scleroprium, Asplenium, 441

lucidus, Forties, 529
lurifiiga. Xitbecularia, 313

Lumbricidae, 253, 289
Lumbricillm, 252, 256, 261
lurida, Marginella (Glabella), 29

lusoria, Pachymenia, 524
lutea, Triphora, 21

luteo-album. Gnaphalium, 415
luleoroseus. Ischnochiton, 2

Lvzida, 432
Lyall, Mount, trachyte, 692
Lyall Pyramid, melitite basalt, 697
Lyallii, Caladenia, 428
Lyallii, Olearia, 413
Lyallii, Polysiphonia, 514
Lyallii, var. robusta, Stilbocarpa, 409
Lycastis, 242
Lycopodium, 444, 555
Lycoridae, 238
Lyperanthus, 427
Lysiosquilla, 604, 615
Lysianassidae, 615
lytteltonensis, Incisura, 8

M.

Macdonald Group, 455
macella, Polystomella, 364
McNab, R., on discovery of the islands, xi

M?„cquarie Islands, xviii

Discovery, xiii

Exploration by A. Hamilton, 184

Its vegetation, 230
Paper by J. H. Scott, 184
Porphyrites, 727
Position, size, &c, 390

macquariensis, Lumbricillns, 252, 262
macquariensis, Notiodrilus, 253, 275
macrantha, Corysanthes, 429
macrocarpa, Gigartina, 506
macrocephala, Notothenia, 585
macrocephala, Petroica, 552
macrocephalus, Physeter, 551
Macrocystis, 499

Macro-lepidoptera : Descriptions of four new species

from the southern islands, 67
Macronectes, 564
macrophyllum, Carpophyllum, 502
Macrorhinus, 548
macrorhynchus, Globiocephalus, 551

maculala, Cominella, 26
macula Ius, Galaxias, 587
maculipennis, Plutella, 64
Madotheca, 534
magellanica, Agrostis, 473
magellaiiica, Atyloides, 605, 627
magellanica, Rostkovia, 430
magellanicus, Myiilus, 43
magellanicus, Trichoniscus, 606, 661
Magnetic force : Annual rate of change, 787
Magnetic observations,

—

By " Erebus " observers, 786
By H. F. Skey and C. C. Farr, 782
Notes on, 786
Table of results, 784

Magnetic stations, 782, 786
Magnetite in basalt, 696, 733
magnus, Scyphoniscus, 606, 665
Majaqueus, 564
malacorhynchus, Hymenolaimus, 584
Malacostraca, 604, 607
Malone, E. :

" Three Years' Cruise," xxiv
Mammalia, 542
Mangilia, 31

Maps,—
Antarctic and Subantarctic Regions, in pocket in

cover of Vol. II

Antipodes Islands, 741

Auckland Island, xxiv, 785
Campbell Island, 783
Geological,

—

Campbell Island. 681
Southern half of Auckland Island, 719

Marble, Campbell Island, 698
Marchantia, 532
Marchantiaceae, 532
margaritaceus, Echinus, 304
Margelidae, 306
Marginaria, 502
marginata, Bulimina, 330
marginata, Cerithiopsis, 20
marginata, Lagena, 335
marginata, var. semi-marginata, Lagena, 337
Marginella, 29
Marginellidae, 29
Marginulina, 342
mariana, Pannaria, 530
marina, Pelagodroma, 562
Marine Algae, report on, by Laing, 493
Marine annelids, 236
Marine Crustacea, distribution of, 603
Marine erosion,

—

Auckland Island, 708
Campbell Island, 682

Marionina, 252, 256, 262
Marion Island, 455
marionis, Naulicaris, 604, 614
Marphysa, 244
Marpisseae, 157, 176
marrineri, Mynoglenes, 156, 165
marrineri, Oopterus, 66, 68
Marshall, P.,—

Geology of Campbell Island and Snares, 680
Meteorology, 789
Some rocks from Macquarie Island, 727
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Marsippospermitm gracile : Its station, 221

martensi, Aihoracophorus (Amphiconophora), 40

Massee, G.,

—

On fungi, 528

On Lichenes, 529
Mastigobryum, 534
Mat form, 198

maynei, Parorchestia, 605, 637

Meadow,

—

Danthonia, 218
Formation, Disappointment Island, 222
Formations, Snares, 209
Pleurophyllum, its winter aspect, 204

Poa foliosa, 209
Poa litorosa, 209
Tussock, of Antipodes Island, 227

Mecodema, 79, 83
Mecostethi, 157, 178 '"'".*.

Megadyptes, 580 ^
Megascolecidae, 252, 268
Megascolecinae, 253, 255, 278

Distribution of, 255
Melanchra, 68
Melanochila, 126, 137

melanophrys, Diomedea, 574
melanurus, Anihornis, 554
melas, Globiocephalus, 551
Meliphagidae, 553
Melita, 605, 630
Melitite basalt, Campbell Island, 697
Melobesia, 525
Melolonthidae, 104
Menhir, Mount, Campbell Island, 683, 685, 690
Menziesii, Dicranoloma, 535
Menziesii, Dicranoloma, form nana, 535
Menziesii, Lepidolaena, 534
Merganettidae, 584
Merganser, 584
Merganser, southern, 584
Mergidae, 584
merula, Turdus, 584
Mesodesma, 46
mesodesma, Chione, 47
Mesodesmatidae, 46
Mesophytic structure in subantarctic plants, 206
Meteorology of Campbell Island, 789, 792
Metrosideros, 405
Metrosideros lucida,—

Adventitious roots, 192

Description of, 186

In rata forest, 214
Not found in Campbell Island, 486

Metzgeria, 532
Meyriek, E., on Lepidoptera from Auckland Island, 70
Micaceous humus soils, 757
micans, Beris, 124
micans, Iridaea, 506
micans, Rissoa (Setia), 18

Mica-schist in conglomerate, 726
Michaelsen on distribution of Oligochaeta, 254
Michaelsen on genus Notiodrilus, 269
micra, Lissospira, 13

micrantha, Haloragis, 404
Microcladia, 523
Microcolax, 516
Microlaena, 472
microlepidota, Notothenia, 590
microphyllum, Geranium, 402
microstriata, Rissoa (Selia), 17

mihiwaka, Ghiltonia, 605, 644
miliaris, Lasaea, 46
Miliolidae, 313
MMolina, 318
Miliolininae, 313
millefolium, Hypolepis, 438
Miller on nitrogen in peat, 753
minimum, Hymenophyllum, 436
minuta, Endodonta (Piychodon), 38
minulissimum, Stiphidion, 156, 157
minutus, Chydorus, 607, 671
Miocene submergence, Campbell Island, 689
Miro, 552
Mirounga, 549
Mitrella, 28
Mitromorpha, 30
Mnestia, 32
Mniodendron, 538
Modiolarca, 44
Modiolarcidae, 44
Modiolus, 43
modularis, Accentor, 584
mohrioides, Aspidium, 442
mollicella, Acanthodoris, 33
Mollusca,—

Bibliography of, 55
Circumaustral species of, 54
General remarks on distribution of, 54
H. Suter's report on, 1

.. Land connection proved by, 54
Summary on, 54
Table of distribution of, 49

Mollymawk,

—

Common, 574
Grey-backed, 575
White-capped, 575

Monilea, 12

monilifera, Fissuridea, 9
monoculoides, Bovallia, 605, 622
Monodonta, 9

Montagne, 393
montagui, Lagena, 335
Montia, 402
Mopalia, 2

Mopaliidae, 2

Moraines, Auckland Island, 714
Morrell, Captain : Account of Auckland Islands, xxii

Morychus, 102
Mosandrite in trachyte, 694
moschata, Tillaea, 404
Mould on dead mollymawks, 755
Motacillidae, 553
Mountain scrub, 216

Its affinity, 217
Its density, 216

Mudstone, Campbell Island, 698
muelleri, Hypotaenidia, 555
multifidum, Hymenophyllum, 437
Multistriata meretrix, Campbell Island, 702
Munida, 604, 612
Muricidae, 26
Musci (identified by Brotherus), 535
Muscidae, 125, 134
muscoides, Colobanihus, 401
musculus, Balaenoptera, 550
Musgrave Peninsula,

—

Anthracite, 727
Diabase, 727
Granite, 718
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Musgrave Peninsula

—

continued.

Older basic series, 726
Porphyrite, 728
Trachyte, 723

Musgrave, T., on wreck of " Grafton," xxiv

musicus, Turdus, 584
Musotima, 63

Mutton-bird, 563
Mynoglenes, 156, 165

Myochamidae, 48
Myodora, 48
Myosotis, 422
Myosotis, leaf-anatomy, 205
Myriapodn, note on, by Benham, 376

Myro, 157, 172
Myrsinaceae, 421

Myrsine, 421

Myrtaceae, 405
Mytilidae, 43
Mytilus, 43
Myxogastres, 529

N.
Nacella, 6
Namostygnus, 79, 98

Nannonyx, 604, 615
nanum, Dentalium, 41

nassoides, Comindla, 26

nasutum, Icaridion, 127, 141

Natantia, 604, 614
Natica, 21

Naticidae, 21

National Antarctic Expedition, xxxiv
Naturalised plants, 445
Naulicaris, 604, 614
Nebalia, 607, 669
Nebaliaceae, 607, 669
Nebaliidae, 669
nebrioides, Loxomerus, 92

Nectocarcinus, 604, 608
neglecta, Janira, 606, 648
neglecta, Streblocladia, 516
neglectus, Callocolax, 507
neglectus, Rumex, 426
Nelly, 564
Neojanacus, 21

Neolepton, 45
Neonetus, 66
neoselena, Drepanodes, 62, 70
neozelanica, Cyclostremella, 13

neozelanica, Haliacris, 606, 650
neozelanica, Rissoa (Setia), 17

Nephelene in phonolite, 694
iVem's, 238
nereis, Garrodia, 562
Nertera, 412
Nesierax, 555
Nesonetta, 583
Neuroptera of Campbell Island, 66
nigerrima, Monodonta (Diloma), 10
nigrijrons, Coelopa, 127, 140
nigromaculata, Aucklandella, 76
Nimrod Islands, xviii.

nitida, Candeina, 352
nitidalis, Musotina, 63
Nitrogen,

—

In subantarctic soils, 753
In European peats, 753
In top layer of soil, 753

noblis, Porphyra, 504
Nodosaria, 340, 702
Nodosariinae, 340
nodulosa, Reophax, 327
Nonionina, 363
Norman's Inlet, 710, 711, 715
North Arm, Carnley Harbour,

—

Basalts, 733
Marine erosion, 708

North-west Bay gabbro, 690
Nothopanax simplex,—

Heterophylly, 203
Trunk, 194

Notiodrilus, 252, 254, 268
Distribution of, 254

Notobdella, 372
Notothenia, 590
nolotheniae, Notobdella, 372
Nototheniidae, 590
novae-zealandiae, Allorchestes, 605, 645
novae-zealandiae, Anthus, 553
novae-zealandiae, Cancer, 604, 608
novae-zealandiae, Carolobatea, 605, 620
novae-zealandiae, Cyanorhamphus, 555
novae-zealandiae, Oeonemertes, 676
novae-zealandiae, Hyale, 605, 643
novae-zealandiae, Leptamphopus, 605, 621
novae-zealandiae, Limosa, 556
novae-zealandiae, Livoneca, 606, 651
novae-zealandiae, Nesierax, 555
novae-zealandiae, Prosthemadera, 554
novae-zealandiae, Sphaerium, 46
novae-zealandiae, Spirillina, 352
novae-zealandiae, Syrphus, 125
novae-zealandiae, Tanais, 606, 669
Nubecularia, 313
Nubeculariinae, 313
nummosus, Rubrius, 157, 167
nummularifolium, nerterioides, var. Epilobium, 407
Nummulinidae, 363

obconica, Spirillina, 352
Obeliinae, 307
obligua, Nodosaria, 341
obliquaia, Siphonaria, 33
oblonga, Cassidulina, 332
oblonga, Miliolina, 320
oblonga, Polymorphina, 349
Observations, magnetic, 782
obtusalum, Asplenium, 440
obtusifrons, Harpinia, 605, 619
Odontria, 79, 104
odora, Veronica, 424
Odoslomia, 24
Oedicerotidae, 620
Oestrelata, 563
officinale, Taraxacum, 418
Ogmorhinus, 549
Older basic series, Auckland Islands, 726
Olearia, 413, 543
Olearia Lyallii,—

Forest, 208, 218
Forest, interior aspect, 208
Leaves, 194
Prostrate stems of seedlings, 194

oleraceum, Lepidium, 400
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Oligochaeta,—
Bibliography of, 289
Dispersal of, 254
Distribution of, 254
Report on, by W. B. Benham, 251

oligostegia, Nodosaria, 340
Omalidae, 97
Omalium, 97

Omalogyra, 19

Omalogyridae, 19

Omphalia, 528
Onagraceae, 406
Onchidella, 41

Onchididae, 41
Oniscidae, 606, 668
Oniscoidea, 606, 660
Oniscus, 606, 668
Onithochiton, 4
Onosandrus, 59
Onuphis, 245
Oopterus, 79, 86
opalus, Cantharidus, 10
ophione, Lamellaria, 22
Ophiuroidea, 303
Opiliones, 157, 178
orbicularis, Cristellaria, 346
orbignyana, Lagena, 337
orbignyana, var. claihrata, Lagena, 338
Orbulina, 351

Orchestia, 605, 632
Orchidaceae, 427
Oreobolus, 434
Origin of flora of subantarctic islands of New Zealand.

467
ornata, Callophyllis, 507
ornata, Henricia, 298
Orniihobdella, 374
orophylloides, Xanthorhoe, 62, 65, 68
Orthoptera,—

Of Campbell Island, 66
Of Snares, 59

orygmaea, Sticta, 531

Ossifraga, 564
Otariidae, 542
Otiorhynchidae, 108
ovalis, Myro, 157, 174
ovalis, Synteratus, 58, 85
ovina, Festuca, 481
oxyptera, Xanthorhoe, 62, 67

Pachyderris, 79, 121
Pachymenia, 524
pachyrhynchus, Catarractes, 577
pacifica, Cladophora, 495
pacifica, Paradexamine, 605, 632
Pacificana, 157, 176
Pactolotypus, 79, 119
pagaia, Leucania, 59, 67
Palaemon, 604, 614
Palaeontology, Campbell Island, 700
Palisade parenchyma, feeble development of, 205
Pallavicinia, 533
pallida, Gaimardia, 433
pallida, Lophocolea, 533
pallitarsis, Onosandrus, 59
Panax, 410
Parmaria, 530

Pannariaceae, 530
Pantellarite, 694
Paphia, 47
Paradexamine, 605, 632
Paralimnophora, 126, 136
Paramoera, 605, 625
Parapherusa, 605, 630
parasitica, Conchoihyra, Campbell Island, 700
Parassellidae, 606, 648
Paridotea, 606, 660
Paris, Mount, basalt, 696
parisiensis, Discorbina, 356
parkeri, Ischnochiton, 1

Parmeliaceae, 531

parmifera, Scoparia, 62, 66, 72
Parorchestia, 603, 605, 636
Parrakeet,

—

Antipodes Island, 554
Maoquarie Island, 555
Red-fronted, 555

Parson-bird, 554
Passeres, 552
parva, Parorchestia, 605, 640
parviflora, Coprosma, 410
patachonica, Aptenodytes, 576
Patellidae, 6

patelliformis, Discorbina, 355
Patellina, 354
Patersoni, Lomaria, 438
Peat, 191, 745

American, analysis of, 748
Classification of, 746
Covering, Campbell Island, 684, 690
European, nitrogen in, 753
Falkland Islands, 751
Formation of, favoured by climate, 191

Formed by Astelia pumila, 751
Formed in stagnant water, 746
Hall on nitrogen in, 753
High nitrogen content, 753
Irish, analysis of, 747
Miller on nitrogen in, 753
Non-nitrogenous matter in, 753
Russian, analysis of, 749

Peat-ash, composition of, 747
Peat-forming bryophytes, 215
Peat-forming plants, 746
Pecten, Campbell Island, 701
pectinatum, Ptilothamnion, 517
pedestris, Schoenophilus, 125, 132

Pelagodroma, 562
Pelecanoides, 566
Pelecanoididae, 566
Pelecypoda, 701
Pelodrilus, 252, 263

Remarks on species of, 257
Peltidiidae, 671
Penantipodes Islands, xi

Pendleton, Captain, xii

pendula, Breutelia, 536
Peneroplidinae, 325
Penguin,

—

Big-crested, 578
Grand, 580
King, 576
Royal, 580
Tufted, 576
Victoria, 577

Penguins, effect on vegetation, 232
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penicillala, Deschampsia, 475
penna-marina, Lomaria, 439
Perennials, 195

perforata, Laurencia, 513
perforata, Porphyra, 503
Perionychopsis, Diporochaeta, 253, 286
Perisporiaceae, 529
Perofskite in porphyry, 691

perplexus, Neojanacus, 21

Perseverance Harbour,

—

Description, 682
Dykes, 696
Ice erosion, 685

Persistent dead leaves, 204
Petrel,—

Dove, 565
Giant, 564
White-chinned, 564
White-headed, 563

Petrie, D., on Gramina, 472
Petroica, 552
pezizoideum, Lopadium, 530
Phaeophyceae, 496
Phalacrocoracidae, 580
Phalacrocorax, 580
Phaloniadae, 74
Phanerogamic plants of Kerguelen, &c, 457
Phanerogams, ferns, and Lycopodiaceae,—

Distribution of, 448
Enumeration of, 397

Phenacohelicidae, 34
Phenacohelix, 35
Phenacoheliz sp. 36
Phiahlla, 307
Philobrya, 43
Philobryidae, 43
phlo'jophora, Flammulina, 36
Phocidae, 548
Phoebelria, 575
Phonolite, Campbell Island, 694
Photinula, 11

Phoxocephalidae, 618
Phoxocephalws, 604, 618
Phreodrilidae, 252, 256
Phreodrilus, 252, 256

Distribution of species of, 257
Phycodromidae, 126, 139
Physeter, 551
Physeteridae, 551
Physiognomy,

—

Climatic, 185
Edaphic, 186
Olearia Lyallii forest, 208
Rata forest, 214

Physiological dryness, 191

piciventris, Acalles, 120
Pigs, effect on vegetation, 235
pileopsis, Acmaea, 5

pinguis, Ranunculus, 397
pinnata, Metzgeria, 532
pinnata, Microcladia, 523
pinnatifida, Laurencia, 513
pinnatifida, Schistochila, 534
Pinnoctopus, 49
Pipit,—

Antipodes Island, 553
Auckland Island, 553

piscator, Amaurobioides, 156, 164
Pisces, 585

pisum, Biloculina, 315
Pitchstone, Auckland Island, 724
plagiatana, Pyrgotis, 63, 73
Plagiochaeta, 253, 254, 275
Plagiochila, 533
plagiosloma, Thelepus, 247
Planarians, land, report on, by Dendy, 672
planatus, Halicarcinus, 604, 609
planifolius, Juncus, 431
Planispirina, 323
Plantaginaceae, 426
P/antago, 426
Plant formation, Pleurophyllum Hooheri, 220
Plant formations, 207

Antipodes Islands, 227
Auckland Islands, 211
Campbell Island, 482
Snares, 208
Uniformity of, in different islands, 207

Plants,

—

Introduced, 231, 492
Leading physiognomic, 184
Peat-forming, 746

Of Auckland Islands, 752
Of Chonos Archipelago, 751

planulatus, Allodiscus, 34
Platyclinia, 511
Platyptilia, 73
Plaxiphora, 2

Pleonosporium, 518
Pleuronectidae, 590
Pleurophyllum, 413, 599
Pleurophyllum criniferum, description of, 188
Pleurophyllum formation, 223
Pleurophyllum Hookeri,—

Description of, 188

Formation, 220
Of Campbell Island, 488

Pleurophyllum meadow,

—

Disappointment Island, 225
Its composition, 221

Pleurophyllum speciosum,—
Description of, 186

Leaf-anatomy, 207
plicaticollis, Oopterus, 87
plicatula, Marginella (Glabella), 29
Plocamium, 511
Plover, Auckland Island, 556
plumosa, Cotula, 416
plunketi, Plagiochaeta, 253, 275
Plulella maculipennis (Cruciferarum), 64
Plutellus, 253, 278

Distribution of, 280
In Auckland Island, 255

Plutonic rocks, Auckland Island, 718
Poa, 476
Poa foliosa meadow, 209
Poa litorosa,—

Description of, 186

Formation, 221

Meadow, 209
Variation according to environment, 201

Poa ramosissima, its station, 212
Poduridae, 377
polaris, Stilbocarpa, 409
Polinices, 22
Pollination, 200
polyanlhos, var. sanguinolenlum, HymenophyUum, 435
polybrancllia, Polydora, 246
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Polychaeta,—
Affinities of, 236
Dispersal of, 237
Of New Zealand and South America, 236
Report on, by W. B. Benham, 236

Polydora, 246
polygona, Miliolina, 321

Polygonaceae, 426
Polymorphina, 346
Polymorphininae, 346
polypleura, Liotia, 12
Polypodidae, 48
Polypodium, 442
Polypodium diversifolium, heterophylly in, 203
Polypus, 48
Polysiphonia, 513
Polystomella, 364
Polystomellinae, 363
Polytocus, 127, 144
Pontogeneia, 605, 624
Pontogeneiidae, 622
porcatus, Balanus, 607, 670
porcellana, Rissoa (Setia), 18

Porcellanopagurus, 604, 610
Porphyra, 503
Porphyrites, Auckland Islands, 727, 734
Porphyry, Campbell Island, 690
Portulacaceae, 402
posticalis, Pseudhelops, 107
Prasophyllum, 427
Pratia, 419
prenanthoides (?), Erechtites, 417
Primulaceae, 420
Prince Edward Island, 455
Priocella, 563
Prion, 565
Prionorhynchus, 604, 608
Prior, G. T.,—

Basalts and dolerites from Auckland Islands, 734
Mineralogical Magazine, 734

Pristancylus, 95
Procellariidae, 562
Proterodesma, 74
Prosthemadera, 554
prostratum, Apium, 407
protensa, Mangilia, 31

Protocardia, 47
Protyparcha, 71

pruninus, Gantharidus, 11

pruninus, var. minor, Cantharidus, 11

pruninus, var. perobtusus, Cantharidus, 11

psammitis (?), Scoparia, 63
Pseudhelops, 79, 106
Pseudosphaeroma, 606, 653
Psittaci, 554
Psittacidae, 554
P/em, 438
Pterophoridae, 73
Ptilothamnion, 517
Ptychomnium, 536
pubescens, Iais, 606, 649
Publications, recent, dealing with the Subantarctic, 185

Puffinidae, 563
Pujfinus, 563
pulchella, Jassa, 605, 647
pulchella, Protocardia (Nemocardium), 47
pulchellum, Distichophyllum, 537
Pulvinulina, 360
pumila, Lagenophora, 412

pumilio, var. pectinatus, Oreobolus, 434
punctata, Allophylopsis, 59, 127, 143
punctatum, Polypodium, 442
punctatus, Oniscus, 606, 668
punctifer, Galaxias, 586
punctiventris, Pachyderms, 61, 121

punctulatum, Calliostoma, 12
Puncturella, 9

puniceus, Callochiton, 2

purpurascens, Tayloria, 535
pusilla, Modiolarca, 44
pycnoclada, Cladonia, 531
pygmaea, Bolivina, 331
Pyramidellidae, 23
Pyraustidae, 71
Pyrenidae, 28
Pyrenomycetes, 528
Pyrgotis, 73

pyrifera, Macrocystis, 499
pyrula, Nodosaria, 341
Pzechridae, 156, 157

Q.
quadrata, Lagena, 339
quadrata, var. carinata, Lagena, 339
quadraticeps, Lycastis, 242
quadricincta, Mangilia, 31

quadricollis, Pseudhelops, 58, 107
quadrimaculata, Calliphora, 64, 125
Quartz, Campbell Island, 698

R.
Rabbits, 600
radians affinis, Helcioniscus, 6

Radium content,

—

Method of testing, 778
Of igneous rocks, 778
Of rocks, conclusions regarding, 780

radula, Gigartina, 506
Rail, Auckland Island, 555
Rain-water caught by trunk of tussock, 204
Rallidae, 555
Ralliformes, 555
ramosa, Hyperammina, 325
ramosissima, Plagiochila, 533
ramosissima, Poa, 478
ramidosum, Stereocaulon, 532
Ranfurlya, 37
ranfurlyi, Phalacrocorax, 583
Ranunculaceae, 397
Ranunculus, 397
Ranunculus pinguis,—

Rhizome, 199

Variation according to environment, 201
Raptores, 555
rarescens, Discorbina, 357
rarum, Hymenophyllum, 435'

Rata forest, 213
General remarks, 213
Its composition, 213
Its hygrophytic conditions, 215
Metrosideros lucida, 214
Of Adams Island, 216
Physiognomy, 214
The Undergrowth, 215

Rata not found in Campbell Island, 486
Rats, 600
ratlus, Mus, 600
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Riynal, T. E., on wreck of " Grafton," xxiv
Recent elevation, 689, 705
redimiculum, Helcioniscus, 7

redolens, Hierochloe. 472
re/ulgens, Trucatulina, 357

regia, Diomedea, 572
Relation between surface soil and underlying rock, 761

relaxum, Campylium, 537
" Reliance," xii

Remarks, general, on rata forest, 213
reni/ormis, Azorella, 407
reniformis, Cristellaria, 344
Reophax, 327
repanda, Pidvinulina, 360
repanda, var. concamerala, Pulvinulina, 360
repens, Coprosma, 412
repens, Samolus, 420
Reproduction of plant covering after fire, 231

Reptantia, 604, 607
reticulata, Truncatulina, 359
retijerum, Bittium, 19

retipora, Cladonia, 532

retrofiexa, Cystophora, 502
Reversion shoots, Coprosma ciliata, 204
Rhabdammininae, 325
Rhizammina, 325
Rhizoclonium, 495
Rhizodrilus, 252, 258
Rhizogonium, 536
Rhizome

—

Of Ranuncidus pinguis, 199

Of Stilbocarpa, 199

Rhododrilus, 253, 277
Rhodoglossum, 508
Rhodomelaceae, 512
Rhodophyceae, 503
Rhodophyllis, 508
Rhodymenia, 510
Rhodymeniaceae, 510
Rhombosolea, 590
Rhyolite, Disappointment Island, 738
Rhyparosomidae, 115
Rhyphidae, 124. 131

Rhyphus, 124, 131

Rich humus soil, 759
Riebeckite, occurrence of, 694
Right whale, southern, 549
rigida, Ulva, 494
riparia, Uncinia, 434
Rissoa, 15

Rissoidae, 15

Rissoina, 18

rivularis, Corysanthes, 428
Robin, Snares, 552
robusta, Bartramia, 536
robusta, Bolivina, 331

robustus, Baeopterus, 127, 142

Rochefortia, 45
Rock,

—

Analysis of carbonaceous, 766
Campbell Island basalt, analysis, 767

Rocks

—

Antipodes Island, analysis, 763
Inland, of Antipodes Island, 230

Subalpine, 226
Unweathered, analysis of, 765
Weathered, analysis of, 765

Rocks and cliffs, coastal, of Antipodes, 227

Rocks and sands, 764

roeineri, Nodosaria, 340
Roots

—

Adventitious, in Metrosidtros lucida, 192

Of herbaceoxis plants, 199

Relation to depths of soil, 754
rosacea, Discorbina, 355
Rosaceac, 403
rosea, Miirella, 28
rosea, Rissoa (Cingula), 17

rosea, Scissurella, 7

roseoradiata, Acmaea, 4
Rosette form, 196

Ross, Port,

—

Basalts, 734
Description, 710

Ross, Sir James, xxiii, 390, 391, 392
Rossii, Bidbinella, 430
rossii, Cirolana, 606, 651
rossii, Thinornis, 556
Rostkovia, 430
rosidata, Abrotanella, 417
Rolalia, 362
Rotaliidae, 352
Rotaliinae, 354
rotula, Liotia, 12

roiulata, Cristellaria, 345
rotundifolia, Corysanthes, 428
Royal Company Islands, xx
Rubiaceae, 410
rubiginosus, Acanthochites (Loboplax), 3

rubra, Festuca, 481

rubrioides, Amaurobius, 156, 159
Rubrius, 157, 167

rubromarginatus, Calathus, 96
rubrum, Ceramium, 520
rufa, Coelopa, 126

rufipes, Namostygnus, 99
rufoapicata, Rissoa, 16

rugata, Odostomia (Pyrgulina), 24

rugidosus, Cvharis, 606, 668
Rumex, 426
Rumex neglectus, its increase on dunes, 211

s.

St. Col Peak trachyte, 692

St. Paul Island, flora of, 462
sabidosa, Odostomia (Menesiho), 24

sabulosella, Scoparia, 63, 72

sa.ccatus, Tylimanihus, 533
Sagartia, 385
sagittula, Spiroplecia, 329
Salt-laden winds, effect of, 483
Salticidae, 157, 176

salvini, Diomedea, 575
Samolus, 420
Sand, titanium in, Campbell Island, 766
Sandstones, Campbell Island, 686
Sandwich Group, 455
sanguinea, Alcira, 29

Sanguineus caelatus, Cantharidus, 11

Sanguisorbae, Acaena, 403
Sanguisorbae, var. anfarctica, Acaena, 403

sarissa, Cerithiopsis, 19

sam, Biloculina, 314
Saxicava, 48
Saxicavidae, 48
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scapha, Nonionina, 364
Scaphandridae, 32
scaphodes, Protyparcha, 62, 71

scariosum, Lycopodium, 444
Sohenck, H., on floras of sub.-oiitarctic islands, 458
scheuchzerioides, Juncus, 431

Schimper, A. F. W., on flora of subantarctic islands, 458
Schismope, 7

Schistochila, 534
Schists in conglomerate, Cirnley Harbour, 726
Schizaea, 443
Schizoneura, 512
schlegeli, Catarractes, 580
schlichti, Lagena, 337
schloenbachi, Cristellaria, 342
Schoenophilus, 125, 132

schlumbergeri, Sigmo'ilina, 323
schreibersii, Pulvinulina, 361

Scirpus, 433
Scirpus frondosus : Its absence on dunes, 211

Scissurella, 7
Scissurellidae, 1
sclateri, Catarractes, 578
Scolopacidae, 556
Scoparia, 71

scoparium, Dracophyllum, 420
scopulinus, Larus, 561
scoriadea, Antennaria, 529
scorpiurus, Seophax, 327
Scott, J. H., on Macquarie Island, xxi, xxix, 184, 394
Scrophulariaceae, 424
Scrub, Antipodes Island, 229
Scrub, mountain, 216
sculptipennis, Heterexis, 61, 113
scutellata, Lachnea, 528
scylla, Badumna, 156, 160
Scyphacidae, 606, 664
Scyphomedusae, 309
Scyphomzdusae and Hydromedusae : Report by Benham,

306
Scyphoniscus, 606, 664
Sea-bear, 542
Sea-elephant, 548
Sea-hawk, 556
Sea-leopard, 549
Sealing gangs, xx, xxi

Sealing islands, xii

Sealing regulations, xxix
Sea-lion, 542
Seals, effect on vegetation, 232
Seals, reserves for, xxix
Seasonal changes, 204
Seed-dissemination, 200
Seedling of Suttonia divaricata, 195
Seedlings of Olearia Lyallii, 194
Seedlings, prostrate stems of, 194
8e.ila, 20
Selago, Azorella, 407
Selidosemidae, 70
seminuhim, Miliolina, 319
Semi-prostrate habit of trees, 192

Cause of, 194
semireticulaia, Monilea (Minolia), 12

Semostomeae, 309
Senecio, 417
Senecio Stewartiae, leaves, 194
Septidae, 22
septijormis, Acmaea, 5

Sequence of volcanic rocks,

—

Adams Island, 731
Campbell Island, 698
North Arm, 733

Serolidae, 606, 652
Serolis, 606, 652
Serpulids, 236
serrata, Biloculina, 314
serrata, Ehrenbergina, 332
serraticauda, Atyloides, 605, 627
serrulata, Orchestia, 605, 632
setarivs, Stilbodiseiis, 118
setifolia, Deyeuxia, 474
setosum, Dicranoloma, 535
Shag,

—

Auckland Island, 581
Bounty Island, 583
Campbell Island, 580

Shearwater, Forster's, 563
Sheep, 599

Effect on vegetation of Campbell Island, 490
Shipwrecks, xxiv
Shrubs,. 194

Divaricating form, 194
The Dracophyllum form, 195

sibbaldii, Balaenoptera, 550
sieberi, Mniodendron, 538
Sigmo'ilina, 323
Silphidae, 101

Silver-eye, 553
similata, Hydriomena, 65
simplex, Hemipodus, 246
simplex, Panax, 410
Simuliidae, 124
Simulium, 124
Sinclairii, Apophloea, 525
Siphonaria, 33
Siphonariidae, 33
Skey, H. F., on magnetic observations, 782
Skua gull, 556
Smith Harbour, 714, 716
Smith, J. Crosby, on soil of Campbell Island, 484
smithii, Empis, 125

Smithii, Hemitelia, 437
Snares, 207

Coastal formations, 209
Coleoptera of, 58
Diptera of, 59
Discovery of, xi

Forest, 208
General appearance of vegetation, 207
Geology of, 703
Granite, 704
Insects of, 58
Lepidoptera of, 59
Meadow formations, 209
Orthoptera of, 59
Plant formations, 208
Position, size, &c, xiv, 389, 704
Sealers marooned on, xxi

Tussock meadow, 209
Snipe, 556
Soil,—

Antipodes Island, 763
Ash-content, 753
Calcareous humus, 762
Campbell Island, 762
Coarse sandy humus, 761
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Soil

—

continued.

Hill humus, 757
Humus, its amelioration, 750
Humus, of Florida, 749
Lowland humus, 758
Of Auckland Islands : Cockayne's remarks, 75 2

Relation to depths of roots, 754
Rich humus, 759
Samples, notes on, 757

Soil-analysis, table of, 772
Soils, methods of analysis, 756
soldanii, Rolalia, 302
Sonchus, 418
South African flora : Connection with New Zealand, 401

South Georgia, 455
" Southern Cross " expedition, xxx
spaihidata, Abrotanella, 417
Species of limited distribution in Auckland Islands, 210
speciosum, Pleurophyllum, 413

spectabile, Ccdliosloma, 12

Speight. R., on geology of Auckland Islands, &c, 705
Sphacelariaceae, 496
sphaera, Planispirina, 324
Sphaeriidae, 46
Sphaerium, 46
Sphaeroidina, 351

Sphaeromidae, 606, 652
Sphaerophoraceae, 530
Sphaerophorus, 530
Spheniscidae, 576
sphenoideum, Flabellum, Campbell Island, 702
Spheridiidae, 98
Spiders and Opiliones, 155

Distribution of, 155
spinicosta, Polytocus, 64, 127, 145

spinigera, Spirillina, 353
spinosa, Lysiosquilla, 604, 615
Spirillina, 352
Spirillininae, 352
Spionidae, 246
Spiroloculina, 318
Spiroplecta, 329
spirospermia, Geonemert.es, 674
Splachnaceae, 535
Sponges, two, from Campbell Island, by H. B. Kirk, 539
spretus, Cadulus, 42
squamata, Amphiura, 303
squamosa, Lagena, 335
Stagnant water, 746
Stangerii, Madotheca, 534
Starling, 584
Station,

—

Of Azorella Selago, 230
Of Marsippospermum gracile, 221

Of Poa ramosissima, 212
Of Veronica elliptica, 210

stebbingi, Tmetonyx, 604, 618
Steganopodes, 580
steindachneri, Anthvs, 553
Stellaria, 401
Stellerids, 295
stellijerus, Helcioniscus, 6

Stems, of hebaceous plants, 199
stenopetala, Drosera, 404
Stephani, F., on Hepaticae, 532
Stercorariidae, 556
stereocauloides, Sphaerophorus, 530
Stereocaulon, 532
Stereodon, 538

Stereum, 529, 530
Sterna, 559
Sternidae, 559
Stewartiae, Senecio, 418
Stichaster, 302
Stichasteridae, 302
stichidiosum, Ceramium, 521

stichidiosv.m, var. scopulorum, Ceramium, 523
stichidiosum, var. Smithii, Ceramium, 522
Sfc'cta, 531

Stictaceae, 531

Stilbocarpa, 409
Stilbocarpa bollonsii, 209
Stilbocarpa polaris, xxi, 409

Air-chambers, 206
Description of, 189

Rhizome, 199
Stilbocarpa robusta, 209
Stilbodiscvs, 79, 117

Stinkpot, 564
Stiphidion, 156, 157

Stomatopoda, 604, 615
Storm-petrel, 562

White-faced, 562
Stratigraphy and petrology, Auckland Island, 718

Stratiomyidae, 124
strebeli, Eulhria, 26
Streblocladia, 516
striata, Mnestia, 32
striata, Thais (Polylropalicns), 27
slriatula, Emarginida, 9

striatus, Pactolotypus, 119

stricta, Atropis, 480
strictum, Ditrichum, 535
strigilis, Helcioniscus, 7

strigosus, Lenlinus, 528

strombifolia, Plagiochila, 533

Stuckey, F. G. A., on Actiniaria, 384
stutchburyi, Chione, 46

Stylidieae, 419
styliformis, Cerithiopsis, 20
Stylohalina, 539
Styphelia empetrifolia, life form, 195

Stypocaulon, 496
Subalpine rocks, 226
Subalpine tussock meadows of Campbell Island, 489
Subantarctic,

—

Climate, 190
Distribution of Crustacea, 602
Islands of New Zealand, xiv

Distribution of Notiodrilus and Pelodrilus, 254

Islands : Magnetic observations, 782
Islands : Plants not in New Zealand, 466
Islands, scientific investigation of, xiv

Islands, vegetation of, 456
Plants, mesophytic structure in, 206
Plants, xerophytic structure in, 206

Vegetation a reflection cf the climate, 192

subantarctica, Cerithiopsis, 20

subantarctica, Mitrella, 28

subantarctica, Phenacohelix (?), 36

subfusca, Rissoa (Cingula), 17

subjusca, subsp. micronema, Rissoa, 17

sv.bglobosa, Cassidulina, 332
subquadrangidata, var. enderbyensis, Geoplana, 672

subradiada, Nodosaria, 340
subrotunda, Miliolina, 319
subrugosa, Munida, 604, 612
subscaposus, Ranuncidus, 397
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subspicatum, Trisetum, 475
subsulcata, CMone, 47

sub-tatei, Circidus, 13

sv.bteres, Bulimina, 330
subulata, Agrostis, 473
subulata, Astelia, 429
subulatus, Colobanthus, 402
succincta, Aclis, 23
Succulent leaves, 199

Suess : " Face of the Earth," 680
sulcata, Lagena, 333
Summei -green herbs, 195

sumptuosa, Liochria, 60, 103

superba, Plaxiphora, 3

superba, Todea, 444
superciliosa, Anas, 583
Surface covering, Auckland Island, 714
Surface features,

—

Auckland Island, 712
Campbell Island, 683

Surface soil and rock, relation between, 761

Suter, H., on Mollnsca, 1

suteri, Rissoa (Onoba), 16

suteri, Stichaster, 302
var. laevigatus, 302

Suttonia divaricata,—
Description of, 190

Seedling of, 195
Suttonia formation, 216
Swamp, Antipodes Island, 229
Swamps, Auckland Island, 225
Swine, 599
Syllidae, 237
Syllis, 237
Sylviidae, 552
Syngnathidae, 588
Syngnathus, 588
Synteratus, 79, 85
syntona, Cacoecia, 64, 73
Syrphidae, 125, 133
Syrphus, 125

Systematic botany, report on, by Cheeeseman, 389

Table showing analysis of soils, 772
Tabular view of distribution of phanerogams, ferns and

Lycopodiaceae, 448
Talitridae, 632
Tanaidacea, 606, 669
Tanaidae, 669
Tanais, 606, 669
tannensis, Tmesipteris, 445
tapirina, Rhombosolea, 590
Taraxacum, 418
tarsalis, Oopterus, 89
tasmanica, Cocculina, 14
tawmalciensis, Odostomia, 24

Tayloria, 535
Telethusidae, 246
tener, Sphaerophorus, 530
Tennantiana, Poa, 476
tenuimargo, Truncatulina, 358

tenuis, Parorchestia, 605, 642

tenuistriata, Daphnella, 32

Terebellidae, 247
Tern,—

Swallow-tailed, 559
White-fronted, 560

ternaria, Carex, 434
Terraces,

—

Auckland Island, 714
Campbell Island, 682, 683

Terrestrial Crustacea, distribution of, 602
" Terror," 391
tetricus, Catadryobius, 61, 110
Textularia, 328, 702
Textulariidae, 328
Textulariinae, 328
Thais, 27
Thaisidae, 27
Thelephoraceae, 530
Thelepus, 247
Thelymitra, 427
Therasia, 35
Thermia, 34
Thinomis, 556
Thomosis, 79, 100
Thomsoni, Microlaena, 472
fhomsoni, Trichoniscus, 606, 661

Thoracica, 607, 670
Thrush, 584
Thuringia, antiseptic action of humus in, 755
raZaea, 404
Timarete, 247
Timeliidae, 552
Tineidae, 74
Tinoporinae, 362
Tit, yellow-breasted, 552
Titaniferous ironsand, 765
Titanium in Campbell Island sands, 766
Titanium-phosphate, 763

Its insolubility, 763
Tmesipteris, 445
Tmetonyx, 604, 618
2Wea, 444
tomentella, Trichocolea, 534
Tomentose leaves, 199

tomentosum, Codium, 496
Tortricidae, 73
totolirata, Daphnella, 32
trailli, Admete, 28
transitans, Alcira, 28
Transition between meadow and forest, 219
Transit of Venus Expedition,

—

French, xxix
German, xxix

treadwelli, Eulima, 24
Tree-growth, effect of wind on, 190
Trees, 192

Absence of, in Campbell Island, 483
Cause of absence of, 483, 484
Semi-prostrate habit, 192

Triacanthella, 378
tricarinata, Miliolina, 320
tricarinella, Cristellaria, 343
Trichia, 529
Trichocera, 124
Trichocolea, 534
Trichoniscidae, 606, 660
Trichopticus, 126, 138

Trichotropidae, 22
Trichotropsis, 22

trifida, Carex, 434
Triforidae, 20
trigonula, Miliolina, 320
triloba, Corysanthes, 429
triloba, Olobigerina, 350
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Trioenonychidae, 157, 178
Trioenonyx, 157, 178
triplwoki, Pecten, Campbell Island, 701
Triphora, 20
Tripterygion, 597
tripunctatus, Oopterus, 60, 87
triscelis, Scoparia, 62, 71
Trisetum, 475
tristami, Oallinago, 556
Tristan d'Acunha, flora of, 462
tristis, Puffinus, 563
Trochidae, 9

Trochus, 9

Trophon, 26
Truncatulina, 357
truncatulinoides, Pulvinulina, 361
Trunk,—

Of Dracophyllum long
i
folium, 194

Of Nothopanax simplex, 194
Trunk-building in tussock form, 198

Tryphosa, 604, 617
tuberculatus, Pelodrilus, 252, 263
tuberculatum, Pseudhelops, 60, 106

tubercidosa, Gigartina, 505
tubicauda, Cymodocella, 606, 657
tubicola, Onuphis, 245

Tubificidae, 252, 258
Tubinares, 562
Tufted form, 198

Tui, 554
tumidellus, Morychus, 58, 102

Tunbridgense, Hymenophyllum, 437
Turbinidae, 14

T^o-fto, 14

turbo, Discorbina,

Turbonilla, 23
Turritella, 21

Turritellidae, 21

Turritidae, 30
Tussock form, 198

Trunk-building, 198

Tussock meadow,

—

Antipodes Island, 227
Snares, 209

Tussock meadows, effect of sheep on, 490
Tussock, trunk catching rain-water, 204
Tylimanthus, 533
typica, Aora, 605, 645

u.
Ulmaridae, 309
Viva, 493
Ulvaceae, 493
umbellifera, Omphalia, 528
Umbelliferae, 407
umbilicatula, Nonionina, 363
Uncinia, 434
Undergrowth of rata forest, 215

Undergrowth, scrubby, of Danihonia meadow, 219

undulatus (Rhyphus), 124, 131

undulatus subantarcticus, Onithochiton, 4
ungeriana, Truncatulina, 359
ungulata, Paridotea, 606, 660

unicolor, Cyanorhamphus, 554
uniflora, Thelymitra, 427

Uniformity of plant covering in Campbell Island, 487
" Union," sealing trip of, xii

United States Exploring Expedition, xxii, 390, 393

universa, Orbulina, 351

354

urinatrix, Pelecanoides, 566
Urtica, 426
Urticaceae, 426
Vrvilliana, Marginaria, 502
Usnea, 531

utricularis, Adenocystis, 498
Uvigerina, 349

Vaginulina, 342
Valleys,

—

Auckland Island, 712, 714
Campbell Island, 684

Valvifera, 606, 658
Vancouver discovers the Snares, xi

variabilis, Gristellaria, 343
variabilis, Truncatulina, 358
varians, Alcira, 29
Variation according to environment, 200

Gassinia Vauvilliersii, 201
Celmisia vernicosa, 202
Coprosma foetidissima, 200
Coprosma parviflora, 201

Dracophyllum longifolium, 200
Hymenophyllum multifidum, 201

In the cushion form, 201

Ranunculus pinguis, 201

Poa litorosa, 201

variegata, Gallophyllis, 507
variegata, Lessonia, 499
variegatus, Bovichtus, 595
variolosum, Chaetangium, 505
varium, Lycopodium, 444
varium, Tripterygion, 597
Vauvilliersii, Gassinia, 415
Vegetation,

—

Effect of albatroses on, 234
Animals on, 232
Birds on, 232
Penguins on, 232
Pigs on, 235
Seals on, 232

Of Auckland Islands : General remarks, 210

Of coastal cliffs, 212
Of Macquarie Island, 230
Of New Zealand (Drude), 192

Of Snares, its general appearance, 207

Subantarctic, a reflection of the climate, 192

Vegetative parts of herbaceous plants, 198

vellereum, Stereum, 529
venator, Omalium, 98

Venericardia, 45, 701

Veneridae, 46
venusta, Miliolina, 321
verecunda, Rissoa (Setia), 18

vernicosa, Celmisia, 414
Veronica, 424
Veronica benthami, variation in colour, 203

Veronica elliptica, station of, 210
Veronicas, whipcord, adventitious roots, 194

verrucosa, Drillia, 30
verrucosus, Araneus, 156, 162

verrucosus, Athoracophorus (Amphiconophora), 40

verrucosus, var. fasciatus, Athoracophorus (Amphicono-

phora), 41

verrucosus, var. nigricans, Athoracophorus (Amphicono-

phora), 40

Vertebrata, 542
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verticillata, Cladonia, 532 !

verticillata, Cladophora, 494
vesicularis, Gypsina, 362
vespertilio, Biloculina, 315
vestitum, Aspidium, 441
vestitum, Ceramium, 521

vestitus, Catadryobius, 58, 109
vexans, Simulium, 64, 124

viaticus Achorutes, 377

villosum, Hymenophyllum, 435

villosus, Trichopticus, 126

virgata, Gorallina, 525

virgatum, Ceramium, 521

virginea huttoni, Haliotis, 8

Vitrinellidae, 13

vittata, Euthria, 25

vittata, Sterna, 559
vittatus, Catarrhactes, 577

vittatus, Prion, 565
vivipam, Spirillina, 352

Volcanic tuff, Campbell Island, 686

vortex, Cristellaria, 345

Voyage au Pole sud, 393

vulgaris, Miliolina, 320

vulgaris, Sturnus, 584

w.
Waite, E. R.,—

On Aves, 551

On Mammalia, 542

On Pisces, 585
On Vertebrata, 542

Wallace on antarctic element in New Zealand flora, 46S

Water-storage in cushion plants, 197

Weeds, Acaena, 234
Western cliffs,

—

Auckland Island, 707
Campbell Island, 682

Western entrance, Carnley Harbour, 708
" West-wind Trift," 237, 254

Whale,—
Blue, 550
Sperm, 551

Whale-bird, 565
Whale-fishery, revival of, xxiii

White-eye, 553
Wildcmann on botany of Magellan Lands, 460
Wilkes, Commodore, xxii, 390, 393
Willii, Desmarestia, 497
Wilsonis, Epymenia, 510
Wind, 190

Effect on tree-growth, 190
Transporting seeds, 459

Winds,

—

Causing absence of trees in Campbell Island, 483
Of Campbell Island, 789, 790

Winter aspect of Pleurophyllum meadow, 204
Winter visit to subantarctic islands of New Zealand, 185
Wrecks at the islands, xxiv, xxvii, xxx
wuellerstorfi, Truncatidina, 358

Xanthorhoe, 67
Xerophily (Dachnowski), 191

Xerophily in bog-plants, 191

Xerophytic plants in Campbell Island, 483
Xerophytic structure in subantarctic plants, 206
Xiphophora, 500

z.
Zaluscodes, 124, 130

Zaus, 607, 671
zealandica, Turbonilla, 23

zealandiae, Pecten, Campbell Island, 701

zebratus, Galaxias, 586
" Zelee," 391
Zircon in porphyry, 691

Zonal distribution in Auckland Islands, 210

Zosterops, 553
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