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Section I.

Incorporation of Societies.

1. No society shall be incorporated with the Institute under the
provisions of "The New Zealand Institute Act, 1.S67," unless such
society shall consist of not less than twenty-five members, subscribing in
the aggregate a sum of not less than fifty pounds sterling annually, for

the promotion of art, science, or such other branch of knowledge for
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which it is associated, to he from time to time certified to the satisfaction

of the Board of Governors of the Institute bv the Chairman for the time
being of the society.

2. Any society incorporated as aforesaid shall cease to be incorpo-

rated with the Institute in case the number of the members of the said

society shall at any time become less than twenty-five, or the amount of

monev annually subscribed by such members shall at any time be less

than £50.
3. The by-laws of every society to be incorporated as aforesaid shall

provide for the expenditure of not less than one-third of the annual
revenue in or towards the formation or support of some local public

museum or library, or otherwise shall provide for the contribution of not
less than one-sixth of its said revenue towards the extension and main-
tenance of rhe Museum and libra^^" of the New Zealand Institute.

4. Any society incorporated as aforesaid, which shall in any one
year fail to expend the proportion of revenue afiixed in manner provided
by Kule 3 aforesaid, shall 6rom thenceforth cease to be incorporated with
the Institute.

5. All papers read before any society for the time being incorporated
with the Institute shall be deemed to be commtmications to the Insti-

tute, and may then be published as Proceedings or Transactions of the
Institute, subject to the following regulations of the Board of the Insti-

tute regarding publications :

—

Regulatioyis regarding Publications.

(a.) The publications of the Institute shall consist of a current
abstract of the proceedings of the societies for the time being
incorporated vdth the Institute, to be intituled " Proceediogs
of the ^Tew Zealand Institute," and of transactions, comprising
papers read before the incorporated societies (subject, however,
to selection as hereinafter mentioned), to be intituled " Trans-
actions of the New Zealand Institute."

(b.) The Institute shall have power to reject any papers read before
any of the incorporated societies.

(c.) Papers so rejected will be returned to the society in which they
were read.

id.) A proportional contribution may be required from each society

towards the cost of publishing the Proceedings and Transac-
tions of the Institute.

{e.) Each incorporated society will be entitled to receive a propor-

tional number of copies of the Proceedings and Transactions
of the Institute, to be from time to time fixed by the Board of

Governors.

( f.) Extra copies will be issued to any of the members of incorporated

societies at the cost-price of publication.

6. All property accumulated by or with funds derived from incor-

porated societies, and placed in charge of the Institute, shall be vested

in the Institute, and be used and applied at the discretion of the Board
of Governors for public advantage, in like manner with any other of the

property of the Institute.

7. Subject to " The New Zealand Institute Act, 1867," and to the
foregoing rules, all societies incorporated with the Institute shall be
entitled to retain or alter their own form of constitution and the by laws

for their own management, and shall conduct their own affairs.

8. Upon application signed by the Chairman and countersigned by
the Secretary of any society, accompanied by the certificate required-

under Rule No. 1, a certificate of incorporation will be granted under the

seal of the Institute, and will remain in force as long as the foregoing

rules of the Institute are complied with by the society.
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Sectios II.

For the Management of the Property of the Instiinfe.

9. All donations by societies, public departments, or private indi-
viduals to the Museum of the Institute shall be acknowledged by a
printed form of receipt, and sball be duly entered in the books of the
Institute provided for that purpose, and sliaU then be dealt with as the
Board of Governors may direct.

10. Deposits of articles for the Museum m^ay be accepted bv the
Institute, subject to a fortnight's notice of removal, to be given either br
the owner of the articles or by the Manager of the Institute, and saeh
deposits shall be duly entered in a separate catalogue

11. Books relating to natural science may be deposited in the library
of the In^titut^, subject to the following conditions :

—

(a.) Such books are not to be withdrawn by the owner nnder sis
months' notice, if such notice shall be required by the Board
of Governors.

(b.) Any ftmds especially expended on binding and preserving such
deposited books at the request of the depositor shall be charged
against the books, and must be refunded to the Institute before
their withdrawal, always subject to special arrangements made
with the Board of Governors at the time of deposit.

(c.) No books deposited in the library of the Institute shall be
removed for temporary use except on the written authority
or receipt of the owner, and then only for a period not exceed-
ing seven days at any one time.

12. All books in the Ubrary of the Institute shall be duly entered in
a catalogue, which shall be accessible to the public.

13. The public shall be admitted to the use of the Museum and
library, subject to by-laws to be framed by the Board.

Sectiox m.
The laboratory shall for the time being be and remain under the

exclusive management of the Manager of the Institute.

Sectiox IV.

(Of Date 23ri> Septevbeb, 1370.)

Honorary Members.

Whereas the rules of the societies incorporated under the New
Zealand Institute Act provide for the election of honorary members of
such societies, but inasmuch as such honorary members would not
thereby become members of the New Zealand Institute, and whereas it

is expedient to make provision for the election of honorary members of
the New Zealand Institute, it is hereby declared,

—

1. Each incorporated society may, in the month of November next.
nominate for election, as honorary members of the New Zea-
land Institute, three persons, and in the month of November
in each succeeding year one person, not residing in the colonv,

2. The names, descriptions, and addresses of persons so nominated,
together with the grounds on which their election as honorarv
members is recommended, shall be forthwith forwarded to the
Manager cf the New Zealand Institute, and shall by him be
submitted to the Governors at the next succeeding meeting.

3. From the persons so nominated the Governors may select in the
first year not more than nine, and in each succeeding year not
more than three, who shall from thenceforth be honorary
members of the New Zealand Institute, provided that the
total number of honorarv members shall not exceed thirtv.
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TEANSACTIONS
OF THE

NEW ZEALAND INSTITUTE,
1890.

I.—ZOOLOGY.

Akt. I.

—

Further Coccid Notes : Kith Descriptions of New
Species from Netv Zealand, Australia, and Fiji.

By W. M. Maskell, F.E.M.S., Corr. Mem. Eoyal Society

of South Australia.

[Read before the Wellington Philosophical Society, 8th October, 1890.]

Plates I.-VII.

Of the eighteen or t"wenty new species and varieties mentioned
in the following paper, five are Australian. These have been
very kindly furnished to me by Mr. C. French, Government
Entomologist of Victoria, who has allowed me to trespass

largely upon his good-nature for supplies of specimens. I re-

gret that I have not been able to include in this paper a most
remarkable Coccid, of which Mr. French has sent me several

examples, and which forms on Casuarina, in the neighbour-

hood of Melbourne, large galls, through which protrude hard
and horny cylindro-conical tubes forming the insect's particu-

lar domicile. This species belongs, as far as I can make out,

to none of the genera at present known of Coccids ; but, as I

have not yet a sufficiently complete series of all its stages of

growth, in ^'iew of its very curious features its description

must be postponed for the present. I am again indebted to

Mr. K. L. Holmes, of Bua, Fiji, who has sent me a Diaspid
described in this paper ; and the remainder of my new species,

with the exception of Lecanium cassinicB, are due to the as-

siduous industry of Messrs. Kaithby and Cavell, of Inangahua,
in this country, who have been, as last year, of the greatest

assistance to me.
Two of the genera herein given

—

Parlatoria and Leachia
—are new to the South Seas. Our New Zealand example of

the latter is decidedly interesting from the peculiar eyes of

1
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the male, probably unique in the family. There is also a
special interest in the adult form of Coelostoma assimile, and its

curious and not easily explicable mode of burrowing into the

wood of its food-plant.

A fire in the Government Printing Office storehouse lately

destroyed, as I understand, nearly all the remaining copies of

my book on the scale-insects of New Zealand, 1887. I have
therefore, in dealing herein with species mentioned in this

paper, added a reference to the original descriptions of them
in volumes of the New Zealand Transactions.

Group DIASPIDIN^.

Genus Aspidiotus, Bouehe.

Aspidiotus corokiae, sp. nov. Plate II., figs. 1-4.

Female puparium circular, rather solid, slightly convex,

with the pellicles in the centre ; colour varying from yellow

to (less frequently) white, pellicles yellow ; diameter about

3^in.

Male puparium rather more elongated than that of the

female, not carinated ; texture thinner ; colour whitish
;
pel-

licle yellow, near the middle.

Adult female yellow, of the normal peg-top shape of the

genus; length about /yin. Abdomen ending in two conspi-

cuous floriated lobes, with one snaaller lobe on each side of

them, and another small lobe a little distance along the mar-
gin ; margin numerously indented ; between the terminal lobes,

and as far as the single small lobes, are several fine short ser-

rated or forked hairs. Pygidium exhibiting no regular groups

of spinnerets, but there are two pairs in the region where the

upper laterals usually are, and a considerable number of single

spinnerets near the margins. In some individuals traces may
be detected of a lattice-work pattern above the anal orifice,

which last is placed near the extremity ; but this lattice-work

is not constant.

Adult male unknown.
Hab. In New Zealand, on Corokia cotojieaster, in the Eeef-

ton district.

Only a few species of Asjyidiotus have been reported with-

out groups of spinnerets, and the present does not seem to

agree with any of them, as far as I know. A species, A. 2)hormii,

Breme, is reported by Signoret as living on Phormhim tenao:,

and therefore presumably a New Zealand insect ; but I have
not seen it : moreover, the description of it does not state

whether the " groups " are present or not. A. acacics, Morgan
(Ent. Mo. Mag., Aug., 1889), aTasmanian species, differs from
ours in several particulars. A. camcUice has not even the two
pairs of orifices noticeable in A. coroldce.
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Aspidiotus cameiliae, Signoret. Hcale-Ins. of N.Z., p. 41

;

N.Z. Trans., vol. xi., p. 200.

I think that Mr. Morgan (Ent. Mo. Mag., Aug., 1889) is cor-

rect in separating this from Kervies camellics, Boisduval ; or,

rather, perhaps, it should be said that Boisduval's description

is so vague and uncharacteristic that it is best to assign the
species to Signoret, who at least placed it correctly.

I also agree ^Yith Mr. Morgan in considering /1. 7-apax, Corn-
stock, as identical with A. cavicllice; and I believe that the in-

sect which is so common here upon Euonymus, and which I

have identified as A. camellia, is the same as Comstock's
species.

Euoni/7nus ja2)0iilcus is much iniestedhj this insect, and is

often not worth the trouble of cultivation on this account.

Aspidiotus cladii, sp. nov. Plate I., figs. 1-4.

Female puparium rich dark-brown, the margin orange-red
and the pellicles dark-yellow. Form circular, rather convex

;

pellicles central ; diameter about xtjin.

Male jDuparium similar in colour, but narrower and elon-

gated : length about Tjniii- > i^ot carinated.

Female dark-brown, almost black, the abdominal extremity
lighter-coloured. Form of the usual peg-top shape of the
genus, shrivelling at gestation. Abdomen acuminate, ending
in four small terminal lobes and another pair rather higher up

;

margin serrated, bearing at each side two rather long hairs.

A few hairs also on the cephalic segments. No groups of spin-

nerets, but a few small single orifices.

Advlt male unknown.
Hab. In Australia, on Claduun, a species of rush. My

specimens were sent to me by Mr. French.
This is a handsome species, the colours of the puparia being

unusually bright. I do not tliink that it is at all like any de-
scribed species.

Aspidiotus rossi, Crawford MS.

I have very frequently had specimens sent to me from Aus-
tralia which I believe to be this species. The female pupa-
rium is large, intensely black, flat, and usually circular (but I
have seen some, on small narrow leaves, elongated). It ap-
pears to be very common about Adelaide, Melbourne, and
Sydney, on almost every kind of plant. I have not found it

yet occurring in New Zealand. Mr. Crawford has not yet pub-
lished a description of this insect, but I believe it is deposited
in the Museum of Adelaide under the name here attached
to it.
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Genus Diaspis, Costa.

Diaspis pinnulifera, sp. nov. Plate I., figs. 13-16.

Female puparium circular or sub-circular, reddish-brown,
flat ; the pellicles sub-central, yellow. Diameter about xV^i-

Male puparium elongated, %vhite, distinctly carinated.

Length about T^in.

Adult female brown, pegtop-shaped, shrivelling at gesta-

tion. Abdomen somewhat acuminate, ending in six terminal
lobes, of which the two median are the largest, the outer pair

the smallest. Between the lobes are some small scaly hairs.

Margin slightly crenulated : two of the crenulations on each
side, just beyond the outer pair of lobes, bear longish feather-

shaped processes or scales, slender and pointed, one to each
crenulation. Four groups of spinnerets, of which the upper
laterals have 5-8 orifices, the lower pair 2-4. Several single

spinnerets.

Adult male unknown.
Hab. In Fiji. Mr. E. L. Holmes has sent me specimens

on some large smooth leaf ; but I do not know the plant.

The female puparium of this species resembles somewhat,
to the naked eye, that of Aspidiotus coccineiis {aurantii),

although close inspection shows that it is less regularly cir-

cular. But the carinated male puparium fixes it in Diaspis.

The two pairs of feathery processes on the margin of the last

abdominal segment are quite distinct and characteristic.

Genus Mytilaspis, Targioni-Tozzetti.

I tliink it advisable here to enter somewhat into detail

as to my plan of including in the genus Mytilaspis a number
of insects which, in the outward appearance of the female
shield, do not present exactly the "mussel" shape of the

type, but rather resemble the broad scale of Chionaspis.

These insects, in my various papers, I have named M. epiphy-

tidis, M. leptospernii, M. inetrosideri, M. jiallcns, M. pihyma-
todidis, and ill. pyriformis, and in this paper M. intermedia.

Professor Comstock, in the Second Report of the Department
of Entomology, Cornell University Experiment Station, 1883,

p. 97, states that the two genera Chionaspis and Mytilaspis
" can in almost all cases be distinguished by the colour of the

scale ; " and says that he knows of no species of Mytilaspis in

which the scale of either sex is white. In his " Introduction

to Entomology," 1888, p. 149, he, however, only gives as the
distinguishing mark of Mytilasjns " scale of male similar in

form to that of the female." I confess that, to me, colour

plays a very unimportant part in the matter. I look dn
colour as an accident not only of the organisms themselves,

but also of the observer's eyes. Men rarely, I think, agree
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entirely as to shades of colour, and what to one may seem a

distinct brown may to another appear dark-grey. Writers on
Coecids have not, luckily, plunged as deeply as the lepidop-

terists into the mysteries of " fuscous-ochreous," "fuscous-

blackish," " piceous-fulvous," and so on. We are spared that

infliction so far ; and undoubtedly I would not argue that

most men cannot tell the difference between "brown" and
" white." But, if we begin to consider colour as an important
distinction, especially for generic differentiation, I fear the

result will beendless confusion. Moreover, as a fact, colour

in Coecids is not a constant character. Not only do the

insects themselves change with age, but very frequently

their shields vary with the food-plant or other conditions.

For example, in my species Mytilasjns ijyriformis, iu

many cases, the enclosed female, up to gestation, is light

" yellowish-brown or greyish " (Scale-Ins. of N.Z., p. 53)

;

but after gestation I find it frequently a very dark-browai,

almost black. Again, the same insect, on a soft and succulent
leaf of Dysoxylou, has a light-brown shield ; on Bhipogonum
it is often nearly black ; on the hard bark of a pine-tree it is

frequently a very pale yellow. Again, Mytilaspis i^omorum,
according to Signoret, has a shield " dai'k-brown ;

" Professor

Comstock (Ag. Eep., 1880) calls it "ash-grey; " I have seen
often some quite white mixed with the brown ones. I believe

that hares in Scotland are sometimes brown and sometimes
white ; but we could not separate the tw^o generically.

Professor Comstock's second character—" Scale of male
similar in form to that of the female "—is much more reliable

;

but it does not go quite far enough, and requires the addi-

tional words " not carinated," as I shall point out presently.

In the Entomologist's Monthly Magazine iox^nly, 1888, Mr.
A. Morgan proposes a classification of the Diaspid group
based upon what he terms a " tendency " to certain shapes in

the puparia. I freely confess that I feel the greatest possible

horror of accepting as the basis of anything at all a
"tendency;" nor do I sympathize in the least with the
prevailing modern fashion of philosophy in this respect.

Moreover, in systematic observation it would seem to be
extraordinarily difficult, in examining some newly-found insect,

to affirm whether it is, or merely " tends to be," something or

other : it would be better to take it at once for what it

appears to be in fact. But I venture to think also that IMr.

Morgan's theory leads him into a want of definiteness and
clearness. For example, he separates Aspidiotus from Diaspis
as follows: ''Aspidiotus female and male circular, male tends
to linear form ; Diaspis female circular, male linear." It would
be puzzling to make out a " circular " object " tending to

linear form :
" why not say " elliptical " at once? Again, his
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I shall leave it now as distinct, though much nearer to M.
hptospermi than anything else, and a probable link between
that and M. pijriformis.

On account of the bent shape which this insect takes, from
curling round very small twigs, it is very difficult to extract

it from its puparium without damage.

M3rtilaspis gloverii, Packard.

M. gloverii, Packard (Comstock, Ag. Eep. 1880, p. 323).

This insect has been sent to me from Melbourne, on a leaf

of orange. I doubt its being really specifically distinct from
M. citricola, Packard, the only difference apparently being in

the narrower form of the female puparium. Professor Com-
stock, however, so definitely urges the separation of the two
that I do not venture here to disturb his arrangement. Mr.
Douglas (Ent. Mo. Mag., March, 1886, p. 249) considers

M. citricola as identical with M.fiavescens, Targioni.

Genus Chioxaspis, Signoret.

Chionaspis dubia, Maskell. Scale-Ins. of N.Z., p. 51; X.Z.
Trans., vol. xiv., p. 216.

An insect which I consider to be only a small form of this

species occiu's at Eeeftou on leaves of Leptospermum, and at

Wellington on Asplenium and Cyatliodes. I find nothing
except size which can be taken as a clear distinction : the

female puparium averages about ^in. in length, and the pel-

licles are proportionately larger than in the type. The seg-

ments of the body are certainly more conspicuously prominent

;

but there is no character on which I feel justified in consider-

ing this form as even a variety.

Chionaspis dysoxyli, Maskell. Scale-Ins. of X.Z., p. 55;
N.Z. Trans., vol. xvii., p. 22.

In my paper of 1889 (vol. xxii., p. 135j I mentioned the
fact that the males of this species ai"e ^frequently entu'ely

apterous. I shall presently (vide post) have to report the
same phenomenon in Eriococcus hoherice, and an almost similar

condition in Lcachia zealandica. There are thus three of our
New Zealand Coccids having males abnormally developed.

I regret that when writing last year I overlooked a paper
by Dr. F. Low (1883) on Leucaspis pusilla, in which that
species is mentioned, together with Chionaspis salicis and
Eriococcus (Acanthococcus) aceris, as having apterous males.
My only excuse is that I read German with great difficulty.

However, I see no harm in recording now a list of the few
Coccid species reported as exhibiting this abnormal character.

They are less than a dozen out of several hundreds of species

known in different parts of the world : and the point is not
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without some interest. What is the object of these apterous

individuals ? In most cases it would appear that theii- organs,

excepting the wings, are fully developed : in Eriococcus

hohericB there seems to be something wanting, but its gene-

rative organs are apparently perfect. Leachia zealandica and
Gossyparia ulmi exhibit very small rudimentary wings, which
must be quite useless for flight. I have included both in the

following list, wliich gives all the apterous males that I know
of at present ; also Lecanium hcsperidunt, although I have not

yet been able to procure the full text of M. Moniez's paper,

and have only gathered fi-om a summary of it that the male is

never winged.
Species. References.

A. Sometimes totally apterous :

Aspidiotns (?) sabalis, Comst. . . Comstock, 2nd Cornell University
Report, 1SS3, p. 67.

Chionasjpis saJicis, Linn. . . Bouche, Stett. lint. Zeit., 1884, p.

294.

Low, Wiener Ent. Zeit., U., 1883.

Chionasins fraxini, Signoret E. Newstead, in lit.

( = C. salicis ?)

Chionaspis aim, Sign. . . R. Newstead, in lit.

Chionasjyis dysoxyli, Mask. . , Maskell, X.Z. Trans., vol. xxii.,

p. 13G
Leiicaspis pusiUa , IjOW .. Low, Wiener Ent. Zeit., II., 1883.

Lecanium liesi^eridiim . . Moniez, Comptes Rendus de I'Acad.

des Sciences, Feb., 1887.

Eriococcus {Acanthococcus) ace- Low, Wiener Ent. Zeit., II., 1883.

ris. Sign.

Eriococcus liohcria:. Mask. . . The present paper.

B. Sometimes with rudimentary wings :

Gossyparia ulmi, Geoffrey .. Signoret, Essai, p. 320.

Howard, " Insect Life," Aug., 1889.

Ieachiazealandica,'^l3is'k. .. The present paper.

As regards the time of the year at wliich these apterous
males emerge, I find that it varies considerably. Mr. New-
stead tells me that C. saJicis and C. aini came out in England
in July (summer) ; Mr. Howard states that G. idmi appeared
about the 1st May at Washington (spring) ; here in New
Zealand E. holicrice appeared in May (autumn), C. dysoxyli
from February to August (autumn and winter), and L. zea-

landica in October (spring). Om* winter in this country is, of

course, not nearly as severe as that of England or Northern
America. But, so far, I have not met with any apterous
males in our summer season.

Genus Poliaspis, Maskell.

Scale-Ins. of N.Z., p. 56; N.Z. Trans., vol. xiv., p. 293.

I venture to put in a few considerations in favour of the
retention of Poliaspis as a separate genus. Professor Comstock,
in liis Second Report of the Cornell University Department of

•
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Entomology, 1S83, whilst adding to the genus a new species,

P. cycadis, remarks that he is "far from feeling sure that the
genus will prove to be a natural one ;'" but he gives no reason
for this opinion, and, in fact, reverses it by including a species

in the genus. Mr. A. Morgan, in the Entom. Monthly Mag.
for October, ISSS, follows the lead of Professor Comstock (as,

indeed, he seems to do all through), and adds two reasons for

doubting the generic position of PoJiaspis : first, that it in-

cluded only one species when first established, and, secondly,

that the chief generic character regarded the abdominal fea-

tures of the female, and not the shape of the scale or

puparium. "With reference to his first reason, it is evident
that the discovery by Comstock of P. cycadis at once destroys
it; and the mere fact that originally only one species was
known does not in the least prevent the addition hereafter

of any number of others. But, besides, it does not seem to

me altogether satisfactorily estabHshed that, because, in three

or four instances quoted by Mr. Morgan, Professor Comstock
elimin ated genera formed by Signoret, Targioni, &c., which
genera only included single species, it must therefore be taken
that this must be always agreed to. If it had been said that

the formation of a genus, or even of a species, on a single

specimen, is wrong, I should entirely agree. Moreover, I
would advocate simplification as far as it can possibly be
carried. But, when a large number of individuals are found
occtirring plentifully on certain plants, and year after year, and
these individuals exhibit some organic character (not such
trivial things as size, colour, and the like) not found in known
genera, I conceive that an entomologist is justified in erecting

them into a genus, even of only one species. I have never
formed either a species or a genus without very careful

examination of as many specimens (sometimes several scores)

as I could get hold of; but, having estabhshed on single

species such genera as PoJiaspis, Lecanochiton, Inglisia,

Ccehstoma, I have had the satisfaction of finding my judg-

ment confirmed by the discovery of other species clearly

cognate. Of course, if, after the most careful study, an
observer is to be made liable to the overthrow of his work
on the ground that somebody else has not seen anything
similar to that which he has observed, it will become very

difficult to systematize in any branch of science.

Mr. Morgan's second reason is of another class. He says

that differences in the abdominal characters of Diaspid females

ought not to " subserve generic purposes, as in that case the

uniformity of the rule on which the genera of Diaspids have
been estabhshed becomes imperfect." I am not aware of

any "rule" properly so called. Signoret, I observe, remarks
that differences in the forms of the puparia may be con-
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veniently employed ; and, in common with other students of

the Dialpida, I "have adopted his plan in most cases. But I

wotdd not agree with Mr. Morgan if he intends to say that the

forms of the puparia are to be onr only generic guides : and I

notice that Signoret himseK adds that such characters as the

arrangement and numbers of the spinnerets may be usefully

takeninto account. Indeed, I woidd not venture to use the

term " rule " at all in connection with such a study as that of

Coccids, which even yet is scaix-ely more than gi-azed, as it

were, and certainly not deeply broken into. But, rule or no

rale, it would still be a question whether uniformity were a

necessity. It is good, doubtless, and that is all. In the

present "case an exception does no harm ; especially as the

generic separation of PoUaspis has been made to depend upon

an organic difference requiring for detection close microscopic

observation, and not merely a trivial external character which

might very possibly be fallacious.

On the whole, "therefore, whilst desiring as much as any-

body simplification, and deprecating entirely any hasty and

superficial eagerness to extend the hst of genera, I venture to

maintain the separation of PoUaspis.

Genus Paelatoeia. Targioni-Tozzetti.

Female puparia elongated or sub-circular, the peUicles

terminal or sub-central. Male pupaiia elongated. Abdomen
of female as if crenulated and largely fringed.

This genus has not hither to been reported from this part of

the world. Three species are known in Europe and America.

Parlatoria pittospori, sp. nov. Plate I., figs. 5-9.

Fem>.Je puparium dull dark greenish-grey, sometimea
almost black

;
peUicles green, sub-central. Form sub-ellipti-

cal, flattish. Length about ^in.
Male puparium elongated, not carinated. Pellicle ter-

minal. Length about J'^in.

Female dark-brown, segmented, sub-eUiptical but shrivel-

ling at gestation to globular. Posterior extremity broadly

rounded, ending in six trifohate lobes not close together, and
with equal spaces between them. Margin conspicuously cre-

nulated, and bearing in each crenulatiou and between the

lobes a fringe of broad scaly hairs which are deeply serrated

at the ends only. This fringe extends along the margin nearly

as high up as the rostral region. The margin is considerably

thickened on the last segment, and just within it is a row of

curved narrow markings which may be elongated spinnerets.

There are four spinneret-groups : the upper latenils have
13-16 orifices, the lower pair 11-13 : many single tubular

spinnerets on the dorsal surface.
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Adult male unknown.
Hah. In Australia, on Pittosporum undidaium. Mr.

Prench has furnished me with a large number of specimens.
The females of each species of this genus differ only very

slightly indeed in the character of their lobes and fringe. In
P. proteus, Curtis, the scaly hah-s are serrated on the sides

and not at the ends. P. zizyphi, Lucas, has an oblong, dis-

tinctly black puparium, not at all like that of our species.

P. pergandii, Comstock, seems much nearer; but, apart from
the colour of the insect and of its puparium, the numbers of

spinnerets in the groups differ ; its puparium is also more
widely expanded posteriorly, and its pellicles are at one end.

Parlatoria niyrtus, sp. nov, Plate I., figs. 10-12.

Pemale puparium light yellowish - brown, or whitish

;

pellicles dark-gi-een. Porm pyriform, flat, the pellicles ter-

minal. Length about o^o^^^-

Male puparium of similar colour, but smaller and narrower

;

not carinated.

Adult female brown, more or less elongated, shrivelling at

gestation. Abdominal extremity broadly rounded, conspicu-
ously crenulated, ending in six lobes, and bearing the usual
fringe of scaly hairs which are serrated at the ends. These
scales are broader than those of the last species, especially

the anterior ones, which are frequently also serrated at the
sides. The fringe extends along the margin not quite as far

as the rostral region. Pom* groups of spinnerets : upper
laterals with 12-14 orifices, lower pair 10-12.

Adult male unknown.
Hab. In Australia, on 2Iyrtus comviiinis and Viburnum

sp. Mr. Prench has sent me several specimens.
The differentiating characters of this species are not much

clearer than those of the last, but I think them sufficient.

P. protcus, Curtis, has the same lateral serrations on the
scaly hairs of the abdomen, but the spinneret orifices are less

numerous, and the puparium differs considerably. I have
satisfied myself by comparison that P. pergandii is quite

different. Mr. Douglas says of P. proteiis that the " second
exuvias are long-oval, and conspicuously large." This cha-

racter might possibly apply to P. pittospori, but certainly not
to P. ynyrtus.

Group LECANIDIN^.
Subdi^-ision LECANODIASPID^.
Genus Lecanochiton, Maskell.

Lecanochitonminor, sp. nov. Plate III., figs. 1-14.

Test of adult female brown, hard, horny, and tough ; rather
thick ; nearly circular ; upper surface flat ; form cylindrical,
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with sloping sides. Upper surface formed almost eutiiely of

the pellicle of the second stage. Diameter of test at the

base about j^iu.

Test of male elongated, white or yellow, glassy, convex,

divided into segments as in most Lecanidince, and with a pos-

terior hinged plate for egress of the insect. In some speci-

mens a quantity of white cotton is visible over the test.

Length about oV^^-
Adult female convex, filling the test, brown ; base circu-

lar. Antennas with apparently only four joints, of which the

third is very long, the others very short ; on the last joint are

a few hairs. Feet absent. Some very minute hah-s are placed

in a circle near the margin. Abdominal cleft conspicuous
;

lobes adjacent, sub-conical. Anogenital ring with numerous
hairs. Mentum short and thick, dimerous.

Female of second stage light-brown, flattish, elliptical,

naked, active ; length about g^oin. Abdominal cleft and lobes-

present. Antennae of six joints. Feet present, slender.

Lar\-a flat, elliptical, brown, naked, active. Form normal
of Lccanidinc?, with conspicuous abdominal cleft and lobes.

Antennse rather long, with six joints, the thkd the longest

;

on the last are a few hairs, of which one is a good deal longer

than the rest. The anal ring appears to have six hairs.

Length of larva about ^in.
Adult male reddish-brown, the wings rather tliick. An-

tennae with ten joints, the last five of which are not monili-

form, but elongated. The abdominal spike is long and curved.

Length of the insect, exclusive of the spike, about -a^n.
Hah. In New Zealand, on Metrosideros robusta, in the

Reefton district.

This is much smaller than Lecanochitoii metrosideri, Mask.,
and is easily distinguished by its very regular sub-cylindrical

female test. Indeed, at first sight the test may be easily mis-
taken for a pupa of some Aleurodid ; but the pellicle of the
second stage, as well as the antennae and lobes of the enclosed
insect, at once proves its Lecanid character. The antennae of

the adult are peculiar, and perhaps the long third joint may
really be made up of three or four atrophied and confused
joints. The male antenna differs from that of L. metrosideri

in not having the last five joints moniliform.

Genus Ixglisia, Maskell.

Inglisia fagi, sp. nov. Plate III., figs. 15-25.

Test of adult female usually conical, less frequently elon-

gato-convex, open beneath, with a distinct fringe of small seg-

ments which are often sharply triangular ; main segments
large, patched with brownish-green, or often altogether light-

green, sometimes white, distinctly striated with air-cells,
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which are generally largest near the margins of the segments.
Length of test often reaching ^in., height from i\;in. to -i-in.

Texture glassy, very thin and brittle.

Test of male elongated, elliptical, only slightly convex
;

segments large, striated; fringe conspicuous; colour greenish;

texture glassy, very thin and brittle : length about ^^^in.

Adult female greenish or brownish, filling the test previous

to gestation, afterwards shrivelling. Margin set rather closely

with conical spines. Antennae of six joints, the first two
short, the third almost half as long as the w^hole antenna, the
fourth and fifth equal and rather longer than the first, the

sixth rather more than half as long as the third. On the

.sixth joint several hairs, of which one is much longer than
the rest. Foot normal : digitules four, the lower pair being
rather widely dilated. Anogenital ring with six hairs. Ab-
dominal lobes rather large. On the dorsum are a great num-
ber of tubular spinnerets, and also (mostly on the posterior

region) groups of large, simple, circular orifices. Mentum
dimerous.

Female of second stage light-brown or with a greenish tinge.

General form elongate-elliptical, the dorsum raised to a narrow
ridge. Abdominal cleft and lobes conspicuous. Spiracular

spines rather long, and there are a few other small marginal
spines. Length about Ys^n.

Larva greenish-yellow, elliptical, naked, active ; length

about -g'gi'^^. Antenna of six joints, the first five short and
sub-equal, the sixth nearly as long as the rest together. Feet

rather thick ; tibia rather more than half as long as the tarsus.

Abdominal cleft short, with a small brush-like group of hairs

from the anal ring; dorsal lobes rather large, with long setae.

Mentum large, dimerous.

Adult male brown, patched with green. Length of body
(exclusive of abdominal spike) about xVi^^- Antennae of ten

joints, the first two very short, the rest long and slender ; the

fourth, fifth, and sixth are the longest, the tenth fusiform ; all

the joints bear several hairs, and on the last there are three

long hairs bearing knobs at the end. Dorsal eyes, four;

ventral eyes, four : ocelli, two. Abdominal spike long, and
slightly dilated at three-fourths of its length ; the basal tubercle

bears four short setse.

Hab. On Fagus var. sp., Eeefton district. New Zealand.

This insect exhibits some characters of both I. leptospermi

and /. ornata, chiefly in the varying form of its test. I do not

lay much stress on colour, although I have never seen I. lep-

tospermi otherwise than pure white or very faint pink, or

I. ornata otherwise than brown. More reliable differences are

in the six-jointed anteima of the female and the much longer

abdominal spike of the mrJe. The large green tests of this insect
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are very handsome, but so brittle that they scarcely bear any
handling.

Subdivision LECANID^.
Genus Lecanium, Illiger.

Lecanium cassinis, sp. nov. Plate II., figs. 10-19.

Adult female naked, red-brown in colour, semi-globular,

hollow beneath, attached to the plant by its- edges, which are

not recurved outwards ; diameter averaging about xV^- ^^'

tennae of eight joints, the third and fourth the longest, the

seventh the shortest ; a few longish hairs on the last joint.

Feet normal ; tarsus nearly as long as the tibia ; upper digi-

tules fine hairs, lower pair rather thick and dilated. Mentum
dimerous. Anogenital ring with numerous hairs ; lobes roundly
triangular, adjacent. Epidermis marked with great numbers
of irregularly-shaped semi-translucent cells. Margin bearing

slender spiny hairs. On the dorsum there are several minute
spines. At the spiracles are pairs of conical spines with a
group of simple circular spinneret-orifices at the base of each ;

and close to the abdominal cleft a great many similar orifices

are visible, but not in groups. On the dorsum, in most speci-

mens, may be made out obscurely one longitudinal and two
transverse carinations ; but the insect often appears smooth.

Female of second stage naked, active, flattish, elliptical

;

colour red-brown ; length about gV^- Dorsal carinations

distinct and usually conspicuous. Antennte of six joints.

Marginal hairs as in the adult ; the spiracular spines are rather

long.

Larva dull-yellow, of the normal elliptical flattish form,

naked, active ; length about ^\yin. Antennas of six joints.

Abdomhial cleft and lobes normal.
Hab. In New Zealand, on Cassinia Icptophylla, \Yellingtou,

Wairarapa, Hawke's Bay, and probably elsewhere. As Cassinia
is in many parts of this country a great nuisance and a useless

encumbrance, the occurrence on it of a Lecanid, often in great
numbers, may be considered as a satisfactory thing ; but,

although sometimes the plants over a large area are quite
blackened with the fungus induced by the " honeydew " of the
insect, I cannot find that any good results have followed from
its visitation.

L. cassinicB is nearly allied to L. oUcb, Bernard, and I at one
time thought that it might be identical, so that I added Cassinia
to the list of food-plants of that species in my book on scale-

insects in 1887. I believe, however, that it must be separated :

it differs from L. olecB not only in colour (which is not of great
importance), but considerably in size, and principally in the
markings of the skin. These, in L. olecB, are regularly oval, or

round; in L. cassinia they are quite irregular, approaching in-
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deed those of L. dcpressum, Targioni, though they are more
translucent than in the latter. In point of fact, there would
seem to be much similarity in the markings of several species
of Lecanium, and identification is not easy. Comstock (Ag.

Eeport, 1880, p. 336) says that the anogeuital ring of L. olea
has only six hahs : this may serve to further distinguish L.
cassinice, ^vhere, as in most insects of the genus, these hairs are
very numerous.

Lecanium longulum, Douglas.

Lecanium chirimoliie. mihi, N.Z. Trans., vol. xxii., 1889,

p. 137.

In the Entomologist's Monthli/ Magazine, vol. xxiv., 1887,

p. 97, Mr. J. W. Douglas describes a species, L. longulum,
with food-plant (amongst others) Annona vmricata. I had
not seen his description when writing last year on L. chirimolia,

but have since not only read it but had the opportunity of

examining two specimens which Mr. Douglas has been good
enough to send me. I am compelled to consider the two
species as identical, and to abandon mine. The extremities of

L. longulum are rather more broadly rounded than in my own
types, but I do not consider the difference as important. Mr.
Douglas is inclined to think that L. longuhim has antennae of

eight joints, but he is doubtful on the point. In my Fijian

species the antenna has certainly seven joints, and I believe

this will also be the case with the other. The same genus of

plants fin"nishes a food-plant for both insects. I think that

the abdominal cleft and the distance of the antennae from the
cephalic extremity are perhaps a little longer in my specimens
than in those of Mr. Douglas. The dorsal "long pale clear

oval spot " mentioned in the description of L. longulum is not
to be detected in the dead dried specimens before me. But,
on the whole, I deem it best to identify the two species, and
therefore to abandon L. chirimolia in favour of Mr. Douglas.

Lecanium ribis, Fitch, Trans, of New York Agric. Soc,
1856 ; Signoret, Essai, p. 462.

Adult female dark-brown in colour, or with a slight reddish

tinge. Form semi-globular, attached to the plant by the

edges, which are not broadly flattened ; becoming hollow at

gestation, with eggs and larvae beneath. Diameter averaging

about lin., but sometimes reaching ^in. Epidermis not

carinated, nor exhibiting any oval perforations or tessellated

markings ; btit near the margins there are many fine transverse

corrugations or small wrinkles.

Female of second stage yellow or yellowish-brown, flattish,

elongated, elliptical. Length about rsin. It is not cari-
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uated, but there is often a median very slight dorsal elevation,

and the margins are finely corrugated as in the adult.

Hah. On gooseberries, black and red currants, in New
Zealand, Europe, and America. My New Zealand specimens

were received from Mr. W. W. Smith, of Ashburton, who in-

forms me that the insect is common at that place in gardens.

This is to be regretted, as it is likely to spread with rapidity

and to do much damage.
This species is closely allied toL. hemispharicum, Targioni,

to L. hihernaculorum, Boisduval, and to L. rugosum, Siguoret.

It differs from the two first in the absence of markings on the

skin, and from the last (which attacks peach-trees) in its

general smoothness, and a few other particulars.

Lecanium frenchii, sp. nov. Plate IV., figs. 1-8.

Adult female very dark-brown, or rich glossy black ; form
sub-circular, very slightly convex ; diameter about ^in. Dorsal
epidermis covered with numerous minute pits, and divided into

irregular tessellations by smooth narrow bands, of which one
is median and longitudinal, the others ramifying fi-om it

towards the margin. If the insect is macerated in potash the

small dorsal pit-like marks appear as oval spots ; the median
band is not noticeable, but the transverse ones appear like

cracks or slits in the body. Margin fringed with numerous
very small fan-like processes, attached by a very short stalk,

and with a short tubular canal extending from each into the

body ; this fringe is usually yellow. Antennte slender, with
eight joints. Feet very slender ; upper digitules fine knobbed
hairs, lower pair slightly dilated ; on the trochanter a longish
hair, and I think a spine on the tibia. The spiracular spines

are ver^ short, placed in small depressions, and not extending
beyond the margin ; they are somewhat club-shaped and thick.

The abdominal cleft is rather deep ; the lobes are triangular,

small, adjacent. Anogenital ring with numerous hairs. At
gestation the body becomes slightly hollow beneath. I think
the insect is oviparous : at least, empty egg-shells are to be
found beneath the body, and I have not seen any larvse within
the abdomen.

Female of the second stage yellow or light-brown, flat,

elongated ; length reaching sometimes ^^va.. On the dorsum,
in some specimens, fragments of a white, glassy test may be
seen ; but there is no fringe, except the small fan-like pro-

cesses as in the adult, and these are not noticeable until

towards the end of this stage. Antennae of six joints. Feet,

spines, and anogenital ring as in the adult.

Larva and male unknown : the male pupa has a white
waxy test.

Hab. In Australia, on Banksia australis. My specimens
2
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are from Melbourne, sent by Mr. French, whose name I am
glad to attach to this very handsome species.

The rich black colour and the curious fringe of small fans
on the margin very clearly distinguish this insect. Viewed
with a low power of the microscope, the tesselltitions andjiitted
surface of the dorsum are very curious. It would belong pro-
bably to Dr. Signoret's first series of the genus Lecanium
(Essai, p. 226), though exceptional in its oviparous habit, and
nearest, possibly, to L. tessellatum, Sign. But no species
hitherto reported (as far as I know) exhibits a similar fringe.

Group COCCIDIN^.

Subdivision ACANTHOCOCCID^.
Genus Solenophoea, Maskell.

Solenophora corokise, Maskell. N.Z. Trans., vol. xxii.,p.l41.

Plate v., figs. 1-7.

I had not last year seen anything but the adult female of

this species ; I can now add the second stage and the male.
Female of second stage covered wath a dirty-yellow or

brownish loose test, convex, elliptical, from which protrude
Usually six or seven whitish, rather thick, cottony processes.

The insect is red, elliptical in the cephalic and thoracic re-

gions, tapering to a short, thick, abdominal prolongation
terminating in two anal tubercles, each bearing a seta. Anal
ring with six hairs. Feet entirely absent. Antennas atro-

phied, a single conical joint, bearing a few hairs. Body
covered with great number of spinneret-tubes w^ith figure-of-8

orifices, and some circular. Length of insect about ij^gin.

Male pupa enclosed in a cylindrical, yellow, felted sac, of

which the extremity is somewhat flattened ; length about

Adult male red-brown in colour ; length about ^^^in. The
thorax is rather large, the abdomen somewhat short and
Squat. Antennae of nine joints, the first two very short, the
third and fourth the longest, the rest sub-equal ; all the joints

bear hairs, and on the last are three long hairs knobbed at the

«nd. Dorsal eyes, two ; ventral eyes, two : ocelli, two. Abdo-
minal spike short, conical, with the curved appendage notice-

able amongst Acanthococcidca.

As the second-stage female in this species is apodoas, as in

S. fagi, the character becomes important enough to be generic,

and Solenophora is thus, I believe, a quite exceptional genus in

the group. Nididaria, Targioni, and Antonina, Siguoret, lose

the feet in the adult state, but retain them in the second
stage. The male of S. corokics offers no particular cha-

racters. ., .

• .
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Genus Khizococcus, Signoret.

Rhizococcus totarae, Maskell. N.Z. Trans., vol. xxii,, p. 142.

The male sac of this species is snowy-white, very loose iu

texture, and formed of rather coarse threads ; length about

The adult male is of normal form, orange-red in colour,

the abdomen yellow; the two cottony "tails" are rather

longer than usual ; the spike exhibits a curved appendage.

Antennae of nine joints, of which the last three are moniliform ;

the ninth is very small. Dorsal eyes, two; ventral eyes, two:
ocelli, two.

There is no particularly distinguishing character about
this male.

Rhizococcus intermedius, sp. nov. Plate V., figs. 8-11.

Adult female sub-globular, naked ; sometimes conspicu-

ously segmented, sometimes nearly smooth ; colour yellow, or

red, or sometimes greenish. It affects generally the axils, or

the terminal buds, of young shoots of the plant. The epider-

mis has a somewhat rough appearance. Anal tubercles rather

large, but not usually visible, owing to the position of the
insect on the twig. On the dorsum there are three pairs of

small spines, and on the margin a double row of spines

not set very close together : from all the spines spring

glassy filaments which on the margin are sometimes
rather long. The anogenital ring has eight hairs. Mentum
dimerous. Antenna? of six joints, of which the fourth and
fifth are the shortest. Feet normal ; the tibia is rather more
than half as long as the tarsus ; all the digitules are fine

hairs.

Larva reddish-yellow, active, naked, flattish, elliptical,

tapering posteriorly, segmented. Length about ^oin. An-
tennae of six joints. Margin bearing several conical spines.

On the dorsum there are five pairs of very large spines, one
pair near the cephalic extremity, the other four pairs on the
thoracic segments; also a few other smaller single spines.

Male pupa in a dull-white closel3^-felted sac.

Adult male brown ; length about o^ii- Thorax rather
la^rge ; abdomen somewhat thick, the last segment bearing
two rather dilated tubercles, each with two longish sett^

bearing the usual long cottony " tails." Antenna? of ten
joints, the first two very short, the next three very long, the
sixth shorter, the last three the shortest and sub-equal ; all

bearing several hairs. Haltere sub-cylindrical, with one long
curved seta. Abdominal spike short.

Hab. In New Zealand, on Fagiis menziesil, Eeefton.
This insect is not far removed from R. maculatus, mihi,
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and when smooth its colour is nearly all that there is to
distinguish it to the naked eye, at least in the adult and larval

stages ; I have not been able to observe the second female
stage. But on close examination the arrangement of the
dorsal spines is sufficient to separate it. The three pairs on
the adult, and the five pairs on the larva, which I have found
to be constant in a large number of specimens examined, are
good characters. In B. viaculatiis the adult has no dorsal
spines, while the larva has twenty. As both of these species

affect the same genus of food-plant (though seemingly not the
same species), I am unable to look upon the variation of

habitat as sufficient to account for the differences observable.
At the same time I am not so clear on the point as to positively

insist on a specific separation of the two insects.

Genus Eeiococcus, Targioni-Tozzetti.

ErioGOcctis hoheris, Maskell. Scale-Ins. of N.Z., p. 93;
N.Z. Trans., vol. xii., p. 298.

Two apterous forms of the male of this species emerged in

May last from amongst a number of sacs, male and female,
sent to me by Mr. Eaithby.

This apterous form is deep-red in colour, rather less than
^in. in length, being thus smaller than the winged form.
The antennte have only nine joints, the head is not fully

separate from the thorax, and there seem to be only two simple
eyes. The abdominal spike is normal, though rather long,

and when the insect v,-as alive I could detect the penis ; the
tubercle at each side of the base of the spike is perhaps more
pronounced than in the winged form, and I could see no
cottony '-tails." The feet appear to be rather tliick and
swollen. Both specimens observed were very active, and as
far as could be seen were sufficiently apt for generation.

I have already discussed {ante, under C. dysoxyli) the
general question of ajpterous males. There is this difference

between the present species and (I believe) all the others : that

in E. lioliericB the whole form is, so to speak, intermediate.
The junction of the head with the thorax, the nine-jointed

antenna, and the two simple e3'es, are clearly imperfections

;

whereas in other apterous species the only organs and charac-
ters wanting are the wings. I am unable to add to the present

paper a figure of this interesting and peculiar insect ; but will

endeavour to do so next year if I then publish a paper.

Eriococcus multispinus, Maskell, var. Icevigatus, var. nov.

Mr. French has sent me an Australian insect which seems
to be only a variety of E. multispinus, distinguished by having
a smooth sac without the processes characterizing the New
Zealand species on Knightia. I attach it to the above species
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ou account of the short blunt conical form of the very

numerous dorsal spines and the short antennae with sis sub-

equal joints, characters distiuguisliing E. multispimis from

E. pallidus, in which the spines are slender and the third

antennal joint long, a,nd from E. raithbyi, which has no dorsal

spines, and seven-jointed antennae.

Hah. In Australia, on Acacia annata.

Eriococcus pallidus, ]\Iaskell. Scale-Ins. of X.Z., p. 9o

;

N.Z. Trans., vol. xvii., p. 29.

This species exliibits several variations in the arrange-

ment of the dorsal spines, and shghtly in the size and colour

of the sac.

Ou Elczocari)us dentatus the type-form occm-s, in which
the sac is large (about lin.) and light-coloured, and the

dorsal spines are arranged in a single transverse row ou each

segment. On 2Iyoporum Icetum the sac is also large and
light, the spines being usually as in the type, but frequently

almost wanting ou the abdominal segments. On AthcrospernuL

novcB-zealandice and on Fagus menziesii the sac is smaller

(about xV"^-) ^^^ dark-coloured ; the enclosed insect is also

rather dark, and the dorsal spines are more numerous than in

the t}-pe, each segment exhibiting several scattered spines.

On Fag us menziesii, again, occurs another variety with a small,

dark, ratlier solid sac ; the dorsal spines being less numerous
than in the last form, and more approaching to longitudinal

rows on the abdomen.
I leave all these as variations of one species chiefly on

account of the antenna, which I find similar in all, with six

joints, of which five are sub-equal, but the third joint is

longer, usually equal to any two of the others. This

character, together with the slenderness of the spines,

distinguishes E. pallidus from E. mulfispinus, irrespective of

the variations in the sac, which are not indeed so important.

The varieties here mentioned occur at Wellington and
Reefton. Doubtless forras neai'ly similar may be found else-

where and on other trees.

Eriococcus danthonise, sp. nov. Plate Y., figs. 12-17.

Sac of adult female pure-white in colom-, very loose in

texture ; form elliptical ; length about 3^in.

Sac of male pure-white, similar to that of the female, but

smaller ; length about ^in.
Larva brownish-yellow ; elongated, flattish, active, naked ;

length about ^in. Antennae short, thick, of six sub-equal

joints ; the last joint bears some longish hairs, one a good

deal longer than the others. Feet rather thick ; all the

digitules are fine hairs. Anal tubercles large and prominent.
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On the margins a row of strong conical spines, usually bearing

tubular cottony fila.ments. On the dorsum a median longi-

tudinal double row of conical spines, much smaller than those

at the margin.
Adult female dull brownish-yellow, or sometimes dull-

pink : elongated; segmented; length averaging about j^jin.,

width about xtji^' ^^^ insect being thus rather imusually long

and slender. Antennae of seven sub-equal joints, the last

bearing numerous hairs. The feet, as usual in the genus,

have the tarsus longer than the tibia ; all the digitules are

fine hairs, the lower pair rather long. Anal tubercles con-

spicuous ; anogenital ring with eight hairs. Mai-gins bearing

a row of strong conical spines, three on each side, on each

segment ; from these spring usually cottony filaments. On
the dorsum a large number of simple circular spinneret-orifices^

and several very slender spines.

Adult male pinkish or light-red, the dorsal part of the

thorax yellowish; length of body about ^in. Abdomen
rather slender ; spike short ; terminal segment bearing on
each side two longish setae, from which spring the usual long

cottony '-'tails.'' Antennae of ten joints, the third much
the longest and somewhat dilated at its tip ; all the joints,

especially the last three, are hairy. Dorsal eyes, two ; ventral

eyes, two-: ocelli, two. The wings are perhaps rather more
sohd than usual.

Hah. On Danthonia ciinninghamii, Eeefton district, New
Zealand, fiequently clustered thickly between the culms and
sheathing- leaves of the grass.

The snow-white, loosely-constructed sac and the elongated

slender form of the female in this species readily distinguish

it. The seven-jointed antenna is abnormal, but I have al-

ready, in the case of E. raithbyi (Trans., vol. xxii., p. 146), said

that I do not consider this point, taken by itself, as sufficient

to remove an insect from the genus. There is no species in-

digenous to this country which can be mistaken for it, and it is^

not at all hkely to have been introduced.

Eriococcns paradozns, Maskell. Trans. Eoy. Soc. South
Australia, ISSS, p. 104.

In my description of this insect I mentioned as its food-

plant Pi'ttosporum unchdatum. Mr. French has sent me from

Melbourne specimens on Eucalyptus goniocahjx : these speci-

mens are larger than those which I received from South

Australia.

Eriococcns leptospermi, sp. nov. Plate IV., figs. 9-14.

Sac of female dirty-white, or yellowish, usually accom-

panied bv much black fungus ; felted, eUiptical ; length about

J^in.
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Sac of male white, smaller than that of the female.

Larva yellow, flattish, naked, active, elliptical; length

about Y77in. Margin bearing spines set rather closely together

;

and on the dorsum are two median longitudinal rows of similar

spines. Antennae of six joints. Feet rather thick, normal of

the genus. Anal tubercles scarcely prominent, with long

setae.

Female of second stage red or dark-brown, flattish, active,

elliptical ; length about ^ in. Marginal spines stronger than

in the larva, and bearing glassy tubes forming an irregular

fringe. Anal tubercles large and conspicuous. Antennae of

six joints.

Adult female red ; 'elliptical in the cephahc and thoracic

regions, and tapering posteriorly. Length about -^in. Mar-
gins bearing double rows of spines ; dorsum with two median
longitudinal series of spines, and several others singly. An-
tennae of six joints, the third the longest. Feet normal of

the genus, the tibia much shorter than the tarsus ; all the

digitules are fine knobbed hairs. Anal tubercles two, conspi-

cuous, with short setae. Anogenital ring with eight hairs.

Adult male reddish-bro-^-n ; length about ^in. It appears

to exhibit no special features.

Hah. In Australia, on bark of Lept<)spenmim Icevigatum.

My specimens were sent to me by Mr. French.

This insect, in the general peg-top shape of the adult

female, resembles E. holierus, Mask., a New Zealand species

which also constructs similar sacs on the bark of its food-

plant. The Australian form differs in the character of the
spines, in having only two anal tubercles, and in not having
its feet atrophied in the adult stage. Both species seem to be
aUke ill *heir tendency to be covered with black fungus, which
renders them very inconspicuous on the bark of the tree.

Subdivision DACTYLOPID^.
Genus Dacttlopits, Costa.

Dactylopius poae, Maskell. Scale-Ins. of X.Z., p. 101 ; X.Z.
Trans., vol. xi., p. 220.

I received some months ago from !Mi-. Eaithby a number
of insects which I cannot distinguish from tliis species, but
which inhabited, instead of the roots of grasses underground,
the tangled moss and small cKmbing-plants clothing the roots

and stems of various trees in the forests of the Eeefton dis-

trict. Like the insects from grass, as mentioned in my last

paper (Trans., vol. xxii., p. 150), these from trees seemed not
to excrete a great quantity of cotton in their natural habita-

tion, but on being removed to tubes covered themselves at

once with large tufts of cotton.
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Genus Eipebsia, Siguoret.

Female insects of the general form of Dactylopius, but

having antenna of six joints : naked, or covered %Yith cotton
or meal.

Ripersia fagi, sp. nov. Plate IV., figs. 15-20.

Adult female sub-globular or slightly elongated, naked
;

generally distinctly segmented, but in specimens vrhich have
been parasitised the segments become very indistinct ; colom-

dark-red or brown ; length about ^^in. It appears to affect

chiefly the upper surface of the leaves. Anal tubercles two,
very inconspicuous, and just above them are two small tuber-

cular lobules ; all the fotu- bear setae and also short hairs, and
these bear white cottony excretion, which is sometimes amal-
gamated in a mass, sometimes in the form of separate pencils ;

and from the anogenital ring springs another cottony pencil.

Anogenital ring with six hairs. Antennae somewhat slender,

with six joints which have the form of those of Dactylopius

:

the first two are shoit, the third about as long as the first

and second together, fourth and fifth equal to the second,

sixth rather longer than the third, fusiform, with a few short

hairs. Feet rather strong and thick : in the two anterior

pairs the tarsus is almost as long as the tibia, but in the

posterior pair the tibia is nearly twice as long as the tarsus :

the digitizes are all fine hairs. Mentum trimerous. There
are no dorsal or marginal spines, but a great number of

circular simple spinnerets : these are particularly nimierous

on the anal tubercles and lobules.

Female of the second stage flattish, elongated, slightly

segmented : colour varying from yellow to brown, red, or

dark-green ; length about ^ia. The extremities are truncate.

Anal tubercles inconspicuous, but a Uttle more prominent

than in the adult, and vrith a pair of lobules anterior to them
;

all these bear setae and short hairs. Antennas of six rather

thick joints : the first five are sub-equal, the third being rather

the longest ; the sixth is about half as long as all the rest to-

gether. Feet rather thick ; the posterior tarsi are as long as

the tibiae. Anal ring with six hairs.

Larva active, elongated, distinctly segmented, flattish,

usually expanded posteriorly ; colour yellow ; length about
Jjin. Anal tubercles very inconspicuous, setiferous ; the

anterior lobules are not noticeable. Antennae with six rather

thick joints, sub-equal, except the last which is nearly as long

as the rest together. Feet thick ; all the tarsi are about as

long as the tibiae. Anal ring large, with sis hairs.

Male unknown.
Hab. In New Zealand, on Fagus menziesii, Eeeftou

<iistrict.
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Only two species of this genus have been hitherto reported
—E. corynephori, Sign., in Europe, and B. kptospemii, 5lask.,

from Austraha. The present insect is so evidently a Dacty-

lopid, from the very inconspicuous anal tubercles and the

form of the antennge, that, although in outwai'd appearance it

may easily be mistaken for a Bhizococcus, it cannot be placed

in that genus. Moreover, the tibiae of the adult, being equal

to or longer than the tarsi, remove it from the AcanthococcidcB

;

and, as Signoret estabhshed the genus Bipersia to include

DactylopidcB having sis-jointed antennae, I have no hesitation

in ascribing to that genus this insect.

Subdivision MOXOPHLEBIDJ£.

Genus Leachia, Signoret.

Adult females naked, or producing not much cotton ; an-

tennae of eleven joints, each of which is more or less cylindrical,

the base not being smaller than the tip.

Adult males presenting no lateral tassels on the abdominal
segments, but at the extremity tubereulai- lobes bearing

bunches of setae.

Signoret distinguishes this genus from Gacrinia, Targioni.

by the form of the joints in the female antenna, which in

Leachia are cylindiical, and in Guerinia narrowed at the base.

Seeing that he also makes this character the only one sepa-

rating Guerinia fi-om Monophlcbus, and considering that it

seemed by no means to be of great importance, I united the

genus Guerinia to Monopldcbus in the spiopsisof genera given

in my " Scale-Insects of New Zealand," p. 90, and I made
Leachia sepai-ate from both these genera on the more im-

portant character of the absence of latei*al tassels in the male.

Whatever may be the right view as regards Guerinia, I have
no hesitation in maintaining the distinction between Leachia
and ifonopihlebus, especially since I have now had oppor-

tunities of studying both genera in the insect about to be
described and in Mono2:ihlehus craicfordi, mihi, from Austraha.
This last insect exhibits, in the male, undoubted abdominal
tassels ; the insect herein given has none.

There is a point given by Signoret (Essai, p. 393) as a

character of Leachia : "Eyes facetted, sui-rounding a large

portion of the head, or cilmost pedunculated." It will be seen
that our New Zealand insect dififers from this in the peculiar

form of the eye, divided into eight simple segments, iind the
pah- forming a ring. But in this it differs also from all other
Coccids hitherto described, as far as -I know ; ar^d I do not
feel inchned to propose a new genus for it based only on
this character, until at least another species is found possess-
ing it.
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Yet auother character is ascribed to Leachia by Sigaoret^.
" Male presenting at the extremity of the abdomen tubercular

lobes; " and in his descriptions of L. hraziliensis andL. fusci-

pennis he mentions these lobes as bearing "bundles of hairs."

It Vk'ill be seen that our insect presents also tliis character, and
thus all the more clearly belongs to this genus.

Leachia zealandica, sp. nov. Plate VI., figs. 1-17.

Adult female red or reddish-brown in colour, excreting

Avhite meal and cotton, and also some longish, curling, rather

coarse, yellow threads. At the abdominal extremity usually

there are two pencils of white cotton, and somewhat thicker

quantity of meal ; also often on the last segments short white
cottony lateral tassels, as in some DactylopidcB. Body elon-

gated, distinctly segmented, elliptical, convex above ; length

varying—some specimens reach -Jin., but most are smaller.

Eostrum and mentum very large and long : mentum trimerous,

with several hairs at the tip. Antennae of moderate length,,

not conical, with eleven cylindrical joints, of which nine are

sub-equal, the fourth and fifth being a good deal shorter than
the rest ; the last joint is fusiform. All the joints bear several

hairs, and at the tip of the last there are two strong spiny

hairs curving inwards towards each other. Feet rather strong

;

tibia not quite as long as the tarsus ; all the joints are hairy,

the hahs on the inner margins stronger than the rest ; on the

trochanter is a long seta, and on the end of the tibia a strong

spine. The claw has a minute tooth on the inner edge ; there

are no tarsal digitules ; at the base of the claw is a sub-conical

process with a single rather long digitule with dilated end.

The anogenital ring is large, and (unusual in the group) bears

elongate pores and several hahs, of which six are much larger

than the rest : these hairs bear the pencils of cotton noticed

above. Around the ring is a patch containing numbers of cir-

cular spinneret-orifices. Epidermis covered with numerous
hairs, some pretty long, some small and spiny, interspersed

with chcular spinnerets : the longer hairs frequently form
tufts.

Larva yellowish-red, covered with white meal ; active,

elongated, segmented ; length about 4^m. Two thick pencils

of cotton at the abdominal extremity, and on the last three or

four segments are lateral tassels of cotton as in Dactylopius.

Antennae of seven joints—the first and second equal, the thhd
and fourth very short, the fifth and sixth longer but less than

the two first, the last large, fusiform, pointed, and half as long

as all the rest together ; all the joints hairy, and on the

last are two curved spines as in the adult. Feet rather thick
;

tibia shorter than the tarsus ; claw toothed, and with a process

and digitule as in the adult. Eostrum and mentum large ;
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setae very long. Anal ring and terminal hairs as in the
adult.

Adult male red or reddish-fellow, rather large ; length of

body about ^V^- ' covered ^v^th much white meal, which, with-

the numerous hairs, renders it difficult to examine dead speci-

mens, especially the eyes. No lateral abdominal tassels, but
the last segment is somewhat dilated and tubercular, bearing
on each side a bundle of from four to six strong and rather
long set®, bearing two very long and very thick white cottony
" tails." Wings large, thick, and strong; thenervures browu,
strong, and conspicuous ; colour of wings darkish-gi-ey, pow-
dered with much white meal. Haltere very large, flat, fusi-

form, bearing two hooked seta?, not at the extremity, but on
the anterior margin. Head slightly produced in front : eyes
divided, each formed of eight tubercular segments, almost en-
circling the head, but not quite meeting dorsally and veutrally

;

each small tubercle in the ring may possibly be very obscm'ely
facetted. Colour of eyes dark-brown. A small simple ocellus

is placed behind the middle of each half-ring. Antenna? almost
as long as the body, with ten joints—the first two smooth ; the
rest, except the last, compressed in the middle, and bearing
each two rings of long hairs ; the last fusiform, hair}-, with
two curved spines as in the female. Feet very long and slen-

der, hamy ; claw bearing a minute tooth on the inner margin
;

a single process and digitule, as in the female.
Amongst a large number of winged males received alive

from Eeefton early in October there were several specimens
almost apterous, exhibiting very small, useless, rudimentary
wings. "\Vith the exception of this character, however, I see
nothing to distinguish them from the others : they are similar
in the ejc^, feet, and antennae ; the head is separate from the
thorax ; and they are as active as their winged brethren.

Hab. In New Zealand, on several trees

—

Podocarpus totara,

Fagus var. sp., Cupressus dacrydioides, Sac.—iu the forests of
the Eeefton district. Mr. Eaithby has kindly fm-nished me
with many specimens of both males and females.

As remarked above, the absence of lateral abdominal tas-
sels in the male, with its tubercular extremity bearing more
than two seta?, and the eleven-jointed cyHndrical antenna of
the female, seem to me to bring this insect fiiirly within the
genus Leach ia. The very peculiar eyes of the male have not
their counterpart in any other Coccid with which I am yet ac-
quainted. With regard to the anogenital ring of the female,
tliis is certainly rather abnormal, as the ring in the 21onophle~
hida is normally a simple orifice, without haks or pores;
but I find Signoret, although in his generic characters he in-
cludes a simple ring, stating that in L. braziliensis the anus is
" surrounded by a large number of spinnerets and long hairs,"
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and that in L. fuscipennis the ring is " hidden by a good deal
of pubescence." The character is therefore one \Yhich ought
perhaps to be considered generic ; but in the absence of in-

formation as to such genera as Porphyropliora, Ortonia, and
others, in which I can find no definite statements as to the
anogenital ring, I have hesitated to include it above as

generic.

In outward appearance, to the naked eye, a live female of

L. zealandica might be easily taken for a Coslostoma ; but the
presence of the rostrum and mentum at once distioguishes it

from that genus. The winged form of the male, both in colour

and size, resembles somewhat that of Icerya purchasi ; but
the character of the eyes is a clear distinction. Another some-
what distinctive character is the claw, with its single digitule,

in both sexes.

Genus Monophlebus, Leach.

Monophlebus crawfordi, Maskell. Trans, of Eoy. Sec.

South Austraha, 1887-88, p. 108.

Mr. A. Koebele, in the account of liis " Trip to Australia

to investigate the Natural Enemies of the Fluted Scale," pub-
Kshed by the United States Department of Agriculture, 1890,
mentions that he found at Melbourne many specimens of

M. craicfordi, and procured from them a number of parasitic

flies. He gives a figure of the Coccid, with an enlarged figure

of the antenna, in which I notice only eight joints (surely an
error?). He states also (p. 20) that the insects were under
loose bark of various Eucalypti, " embedded in cottony matter,
and the single (often 2ia.) long, w^liite, setous, anal hairs

sticking out." In a footnote to the same page he observes
that these long hahs are not mentioned in the description of

the insect which I originally published. Of course, as I have
not had the opportunity of observing these insects in their

natm-al houie, Australia, I may have missed seeing this par-

ticular character : it is possible that these anal setae may have
been broken off from my specimens. Yet in all the number
(perhaps forty or fifty) which I examined (both alive and
dead) there was not the least indication oi anything of the

sort. And Mr. Crawford, of Adelaide, tells me that, in some
two hundred observed by him, he has seen no long anal setae.

Moreover, I received about April last, from Mr. A. S. Ollifi",

of Sydney, a very fine specimen, alive, of M. craicfordi. This
I placed in a glass-covered box, where it has remained ever

since, and it is even yet (30th September) not dead, though so

long confined. It has excreted a few long, very thin, cottony
thi-eads from various parts, aiid seems as if it would cover
itself with cotton. But I have seen no trace of a long anal
seta.



Maskell.—On Coccidicla\ 29

Taken iu coujuuction with the eight -jointed antenna figured

by Mr. Koebele, and also the absence from his figui-e of the

longitudinal dark stripes of the adult M. crawfordi, his state-

ment about the anal setae raises the question whether the in-

sects he saw may not have been immature.

Genus Ccelostoma.. Maskell.

Coelostoma pilosiun, sp. nov. Plate \1I., figs. 1-10.

Adult female dark-red in colour. At first naked ; then with

a thin covering of white meal, which gradually becomes
thicker and more solid, until it assumes the appearance of a

hard, granular shell, looking like a coating of lime : at ges-

tation this increases to a snow-wliite mass of closely-felted

cotton covering the insect and the eggs. Length of insect

variable, some specimens attaining a length of iin., shrivelling

at gestation. Form elliptical, convex, distinctly segmented.
Antennae of eleven sub-equal joints, each joint except the last

very slightly dilated towards the tip, the last joint ovate ; all

the joints bear hairs, and on the last are two stronger than
the rest. Feet strong and thick ; on the trochanter a long

seta ; all the joints bear several hairs, but there seems to be
no distinct comb of spines on the inner edge of the tibia and
tarsus ; the claw has a minute tooth. Upper digitules absent

;

lower pair fine hairs. Epidermis thickly covered with longish

hairs interspersed with small, simple, circular spinneret-

orifices. Anogenital ring simple : at the extremity of the
abdomen are two very small tubercles, with a shortish seta on
each. Eostrum and mentum entirely absent, being replaced

by a small orifice between the first pair of feet.

Femu'e of second stage dark-red in colom-, covered partially

or wholly with a hard, white coating, like lime, which fre-

quently at last exhibits marginal tuberosities forming a kind
of thick fringe. Length variable, reaching sometimes ^in.

when extracted from the shell. Form elhptical, slightly

convex, segmented. x\ntennaD atrophied : .they may have six

or eight joints, but these are so confused that it is difficult to

determine the number ; at the tip are several spiny hairs.

Feet also atrophied, the joints appai'ently reduced to two, with
a very small hook-like claw at the end. Eostrum and mentum
very large : mentum conical, triarticulate. Epidermis very
thickly clothed with longish rather thick hairs, interspersed

with small, simple, circular spinneret-orifices. Anal extremity
not exhibiting a brown patch ; the anal ring simple, with the
tubular internal organ usual in the genus, and frequently a
long, slender, white, waxy filament.

Larva red, active, naked or with thin white cotton ; ellip-

tical, flattish, segmented ; length about ^V^- Antennae of six
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joints—the third, fourth, and fifth the shortest, the sixth very
large, ovate, with a small projection at the tip. Feet rather

thick ; digitules four, all fine hairs. Mentum large, conical,

triarticulate ; setae very long. Abdominal extremity bearing
two small tubercles, each with a long seta, and two or three
spines ; between the tubercles protrude two rather thick pen-
cils of white cotton. Epidermis not thickly clothed with hairs,

buf on each segment is a single transverse row of small spiny
hairs with some small simple circular spinnerets.

Male unknown.
Hah. On various trees in forests, Eeefton district. New

Zealand. The second stage mostly on Podocarims totara or

various species of Fagus.
This insect is easily distinguished from C. zecdandicum

by the snow-white shelly covering both in the adult aud
the second stage, and by the thick coating of hairs on the
epidermis. The larva is much smaller than that of C.

zealandicum, and, curiously, it differs also in being much less

hairy, quite the contrary of the second stage. I do not think
that this can be the female form of C. wairoense, because the

peculiar brush of digitules which distinguishes the male of that

species has no counterpart in C. pilosnm ; and as far as my
experience goes such a character would in all likelihood be
shared by both sexes. The female of C. wairoense and the

male of G. pilosum may both be discovered some day.

Coelostoma assimile, Maskell. N.Z. Trans., vol. xxii.,p.lo3.

Plate A'lL, figs. 11-17.

In my paper of last year I gave a brief description of the
second female stage of this insect ; I am able now to com-
plete it, and to add also the adult female and the larva.

Adult female reddish-brown, occupying a deep pit in the

twig it lives on (mostly in the axils), the mouth of the pit being

covered with the mass of thick yellow wax, of irregularly

globular shape, already formed by the second-stage female.

The cavity burrowed out is frequently quite deep in the bark,

and even seems sometimes to extend into the wood. The
dimensions vary : some of the waxy coverings are only about
jijin, across ; others observed reach lin. The wax is very
hard. The adult female at first, after discarding the pupal
skin, occupies the whole space, and is globular, with a diameter
of about i^n., obscurely segmented ; but at gestation it shrivels

up into an extremely small shapeless mass, filling the ca%'ity

with red oval eggs, and becoming at last so shrivelled that it

is extremely difficult to find her. Antennae short, thick,

atrophied ; the joints apparently only five, but the fifth may
be made up of several, so that the normal antenna would have
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-eleven joints, as usual in the genus : the third and fourth joints

are very short ; the fifth long, suh-couical, with three or four
spiny hau's at the tip : as the third and fourth joints are the
thickest, the antenna is somewhat elliptical. Feet absent.
Eostrum and mentura entirely wanting. Epidermis covered
with very slender hairs, w"hich are sparse on the cephalic and
thoracic regions but very numerous on the abdomen, and also
with many small, simple, circular spinneret-orifices. Sph-acles
sixteen, four of which, on the cephalic region, are very large.

Anogenital ring simple, with a tubular organ leading to it, as
usual in the genus ; at each side of the ring is a sub-circular
scar or orifice of the same dimensions.

Female of the second stage as described in my last paper
(vol. xxii., p. 153). I omitted, however, then to state that
from the anogenital ring and tubular organ there springs a long,

white, slender filament. This filament is sometimes more than
an inch long : it protrudes through the waxy covering, and at

the extremity there is often seen a minute bubble of honey-
dew. The filament is excessively brittle, and pieces broken off

are frequently observed on the adjacent twig. At the meta-
morphosis the exuviae of this second stage remain in the cavity,
and become flattened and disc-like : on breaking open the
waxy test in late autumn, when the eggs have been laid, this
pupal skin is usually the first object visible, covering the eggs,
and, as the adult femaJe (as stated above) has shrivelled up,
the skin may be at first mistaken for the adult, but the
presence of the very large rostrum and mentum at once shows
the real state of the case. The filament already mentioned
frequently remains protruding, and is found to be attached to
this pupal skin.

Larvr red, elongated, sub-elliptical, tapering somewhat
posteriorly, active, sparsely covered with thin white cotton

;

length about gVin. Antennae of six joints—the first five

cyhndrical, sub-equal ; the sixth very large, ovate. Feet with
rather thick femora and tibite ; tibia shorter than tarsus

;

claw slender, with a tooth on the inner margin ; no tarsal
digitules, the lower pair long, fine, wath a slightly-dilated tip.

Mentum large, conical, triarticulate, with a few" hairs at the
tip. Epidermis bearing many simple circular spinneret-
orifices, which are most numerous in a circular patch at the
abdominal extremity, with the usual tubular organ bearing
tlu-ee rings of glands ; at the extremity are two very small
anal tubercles, each bearing a long seta, and from the "tubular
organ there protrudes betvreen the tubercles a thickish pencil
of white cotton.

Male unknown.
Hah. On Fagiis menzicsii, Phyllocladus trichomanoides.,

.and Fa{jtis fiisca, Eeefton district. It appears to be not
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uncommon in that region. The waxy tests are very small
and inconspicuous.

The finding of the adult female enclosed in the waxy mass
formed by the female of the second stage was a surprise to

me, being a distinct departure from the normal condition of

things, especially in the group Monophlchida . It affords a

good instance of the necessity, as I take it, of thorough ex-

amination of all stages before any absolute certainty can be
arrived at, even as to the generic position of an insect. What-
ever may be the rule amongst other orders and families of

insects, Coccids present this difiiculty to students : that one
must be prepared at any time to find very distinct departures
from generic, or even group, types, and to consider any cha-

racter whatsoever as elastic and variable. Thus, for example,
in the Dactylopldce, the insect described in my last paper
under the name D. ohtectus departs entirely from the generic

type in employing a portion of the plant it lives on as a
shelter or "scale" for the adult female. So, again, in the

MonojMehidcc, no genus or species has been reported hitherto

in which the adult female is not, at least before gestation,

free and active, or only covered with loose cotton. Colostoma
assimile departs altogether from the types of the group and
the genus in remaining under the thick waxy test in its adult

state ; and the variation is emphasized, so to speak, by the

absence of the feet. The cho.racters, however, of the larva

and of the second stage being so clearly those of the genus
Go&lostoma, and the rostrum and mentum of the adult being
entirely absent, I have no hesitation in retaining the insect in

that genus despite the form of the antenna ; and, indeed, this

may be looked on as merely atrophied.

The deep ca^dty made by this species iu the wood of its

tree, and its usual position in the axils of the twigs, make it

resemble Xylococcus filifcrus, Low (Verb, der zool.-bot.

Gesellschaft, Wien, 1882), which insect also has a small cover-

ing of wax, and a very long slender filament protruding from
the abdominal extremit3^ But the presence in Xylococcus of

a very distinct rostrum (which, indeed, seems to be the only
member preserved by the adult female) clearly distinguishes

that genus from Ccelostoma ; and, indeed, the forms of the

larva and of the second stage are also quite different.

The late Dr. Low, whose death a few months ago deprived
entomology of one of its brightest ornaments, devoted some
remarks in his description of Xylococcus filiferus to the ques-

tion of the manner in which that Coccid managed to produce
a deep cavity in the wood of its food-plant, Tilia europcea.

He was, however, unable to give any other explanation than
that it proceeded " by a most peculiar kind of suction, and
besides by a certain influence which these insects exercise on
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the plant-growth." In fact, when it is considered how en-

tirely devoid Coccids of all genera are of any organs for piercing

or cutting, except the rostral suckers, it is difficult to under-
stand how they manage to burrow into plants. Here in New
Zealand we have such species as Ctenocliiton viridis, which
does not indeed form a deep cavit}-, but produces a decided
and conspicuous depression beneath its body in the leaf it

lives on. Bhizococcus fossor forms a pecuHarly deep pit in its

leaf, pressing out the opposite surface in a distinct swelling,

and at last almost disappears sometimes in the pit. Colostoma
assimile burrows a deep hole through the bark of the tree, and
even into the wood, fashioning for itself a complete Httle cavern.
How is all this done? In the case of Ctenochifon and Bhizo-
coccus, Hving as they do on soft leaves, one might imagine
that they use their feet and claws to press out the plant-cells

and make the cavities ; but Calostovia assiviile loses its feet

almost in its infancy, and the explanation would therefore
not suffice in this case. I do not think, moreover, that any
mechanical action would altogether accoimt for the pheno-
menon : for in specimens of leaves and (as far as I could) of

wood examined I do not see any traces of such pressure on
the cells as would render them misshapen. Whatever may
be the real action of the Coccid, it seems to me that it must be
at the same time mechanical and chemical. There must be
some chemical reason why certain species form on plants
large galls, which are exactly the opposite of cavities ; and in
the same way some chemical action must, I think, be exerted
to produce the cavities and depressions. But I can offer no
plausible explanation myself; and I do not forget that, as fai-

as is known at present, Coccids do not exude any acrid or
acid fluid likely to exeil active influence on plant-cells.

It may be observed that pm-ely •• passive" pressure would
not sufficiently account for the phenomenon—that is, I do not
think that the cavities can be produced merely by the insect
lying motionless on the bark or leaf, and permitting the plant-
cells to grow round and over it. Such a proceeding would
necessarily, I take it, induce some kind of distortion ; but I
see no signs of this in the cases referred to. Moreover, in the
case of C. assimile and B. fossor, passive obstruction (as it

might be called) is not at aiU stifficient to produce in so short
a time the deep pits observed. Further, such insects as
Lecanium hesperidum, Mytilaspis poyrionan, and scores of
others, are just as closely attached to plants as any others, and
yet produce no cavities in either leaves or bark, or evei
rerv soft substance of fruit.
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INDEX TO PLATES I.-VII.

Plate I.

Fig. 1. Aspidiotiis claclii, male and female puparia on stem of rush.
Fig. 2. „ male and female puparia.

Fig. 3. „ female, dorsal view.

Fig. 4. „ pygidium of female.
Fig. 5. Parlatoria pittospori, male and female puparia on leaf.

Pig. 6. „ male and female puparia.

Pig. 7. „ female, dorsal view.

Pig. 8. „ abdomen and fringe of female.
Pig. 9. „ lobes and fringe, enlarged.

Fig. 10. P. myriiis, male and female puparia on leaves.

Fig. 11. „ male and female puparia.
Fig. 12. „ fringe and one lobe, enlarged.

Fig. 13. Diatspis pinnulifera, male and female puparia on leaf.

Fig. 14. „ male and female puparia.
Fig. 15. „ pygidium of female.

Fig. 16. „ feathery processes of abdominal margin.

Plate II.

Fig. 1. Aspiidiotus corokicp, male and female puparia on leaf.

Fig. 2. „ male and female puparia.
Fig. 3. „ female, dorsal view.

Fig. -1. „ pygidium of female.

Fig. 5. MijtUaspis intcrraedia, male and female puparia on twig.

Fig. 6. „ female puparium.
Fig. 7. „ male puparium.
Fig. 8. „ female, dorsal view.

Fig. 9. ., pygidium of female.

Fig. 10. Lccaiiium cassinicv, females, two stages, on twig.

Fig. 11. „ adult female, dorsal view.

Fig. 12. „ adult female, side view.

Fig. 13. „ fempJe of second stage, dorsal view.

Fig. 14. „ antenna of adult female.

Fig. 15. „ foot of adult female.

Fig. 16. „ markings of epidermis.

Pig. 17. „ anogcnital ring.

Fig. 18. „ rostrum and mentum.
Fig. 19. „ antenna of second stage.

Plate III.

Pig. 1. Lecanoclutoii ;uinor, females and males on leaf.

Fig. 2. „ test of adult female, dorsal view.

Fig. 3. „ test of adult female, side view.

Pig. 4. „ test of male, dorsal view.

Fig. 5. „ test of male, with excreted cotton.

Fig. 6. „ larva, ventral view.

Fig. 7. „ female of second stage, ventral view.

Pig, 8. „ adult female, ventral view.

Pig, 9. „ antenna of larva.

Pig. 10. „ antenna of second stage.

Pig. 11, „ antenna of adult female.

Pig. 12. „ antenna of male.

Pig. 13. „ anal ring of larva.

Fig. 14. „ abdominal extremity of male.

Fig. 15. Inglisia fagi, females and males on twig.

Fig. 16. „ tests of adult female.

Pig. 17. „ adult female, side view.
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Fig. 18. Inrjlisia fagi, female of second stage, dorsal view.

Fig. 19. „ larva, dorsal view.

Fig. 20. „ antenna of adult female.
Fig. 21. „ foot of adult female.

Fig. 22. „ marginal spines.

Fig. 23. „ anogenital ring.

Fig. 24, „ sx^ines and spinnerets.

Fig. 25. „ rostrum and mentum.

Pl.vte IV.

Fig. 1. Lecanium frenchii, females, two stages, on leaf.

Fig. 2. „ adult female, dorsal view.
Fig. 3. „ adult female, ventral view, after treatment

with potash.
Fig. 4. „ marginal fringe.

Fig. 5. „ antenna of adult female.
Fig. G. „ foot of adult female.
Fig. 7. „ spiracular spines.

Fig. 8. „ female, second stage, dorsal view.
Fig. 9. Eriococcus lejptospcrini, female and male sacs on twig.

Fig. 10. . „ adult female, dorsal view.
Fig. 11. „ antenna of adult female.
Fig; 12. „ abdominal extremity of adult female.
Fig. 13. „ female of second stage, dorsal view.
Fig. 14. „ larva, dorsal view.
Fig. 15. Ripersia fagi, ieiiia^les on twig.

Fig. IG. „ adult female, dorsal view.
Fig. 17. „ abdominal extremity of adult female.
Fig. 18. „ antenna of adult female.
Fig. 19. „ foot of adult female.
Fig. 20. „ female of second stage, dorsal view.

Plate V.

Fig. 1. Solcnophora corokice, females of second stage on twig.
Fig, 2. „ test of female, second stage.

Fig. 3. „ female of second stage, dorsal view.
Fig. 4. „ antenna of second stage.

Fig. 5. „ male, dorsal view.
Fig. G. „ antenna of male.
Fig. 7. „ abdominal extremity of male.
Fig. 8. Rhizococcus intermedins, females and males on twig.
Fig. 9. „ adult female, dorsal view.
Fig. 10. „ larva, dorsal view.
Fig. 11. „ antenna of adult female.
Fig. 12. Eriococcus danthonici' , females and males on grass.
Fig. 13. „ adult female, dorsal view.
Fig, 14. „ antenna of adult female.
Fig. 15. „ foot of adult female.
Fig, 16. „ larva, dorsal view.
Fig. 17. „ antenna of male.

Plate VI.

Fig. 1, Leachia zcalandica, adult female, dorsal view.
Fig, 2, „ larva, dorsal view.
Fig. 3. „ antenna of adult female.
Fig. 4. „ last two joints of antenna.
Fig, 5, „ rostrum and mentum.
Fig. 6, „ foot of adult female.
Fig. 7, „ abdominal extremity of adult female.
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Fig. 8. Leachia scalandica, anogenital ring.

Fig. 9. „ antenna of larva.

Fig. 10. „ male, dorsal view.

Fig. 11. „ head of male, dorsal view.

Fig. 12. „ head of male, posterior view.

Fig. 13. „ antenna of male.
Fig. 14. „ haltere of male.
Fig. 15. „ abdominal extremity of male.
Fig. 16. „ foot of male.
Fig. 17. ,- claw and digitule of male.

Plate YII.

Fig. 1. CceZos/oma />!7os!n«, adult female, dorsal view.

Fig. 2. „ test of adult female.
Fig. 3. „ antenna of adult female.
Fig. 4. „ foot of adult female.

Fig. 5. „ epidermal hairs and spinnerets.

Fig. 6. „ test of female, second stage.

Fig. 7. „ female of second stage, ventral view.

Fig. 8. „ antenna of female, second stage.

Fig. 9. „ foot of female, second stage.

Fig. 10. „ antenna of larva.

Fig. 11. C. assimile, adult females on twig. At a the bark is cut away to
show the cavities formed.

Fig. 12. „ adult female, dorsal view before gestation, un-
shrivelled.

Fig. 13. „ antennse of adult female.

Fig. 14. „ abdominal extremity of adult female.

Fig. 15. „ antenna of larva.

Fig. 16. „ foot of larva.

Fig. 17. „ abdominal extremity of larva.

Art. II.

—

An Exhihition of New and Interesting Forms of
Neic Zealand Birds, with Remarls thereon.

By Sir Walter L. Buller, K.C.M.G., F.R.S.

Read before the Wellington Philosophical Society, 29th October, 1S90.]

Probably no section of New Zealand zoology has received

such careful attention or been so thoroughly worked as the

birds. Their beauty of form and colour, and the peculiar

interest attaching to their life-history—their natural habits,

their song, their wonderful modes of nidification—and their

general ministration to the requirements and caprices of man,
all tend to make the study of oui* birds more attractive than
that of any other branch of natural history. So much has
already been written on this subject that it might reasonably

be looked upon as a well-nigh exhausted field. So far, how-
ever, from this being the case, new forms and characters of

bird-life, and new facts in the liistory of even om* commonest
species, are being continually brought to light ; and it seems
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to me that, after the manner of the Zoological Society of

London, which has been so eminently successful, the best

mode of bringing observations of the kind before such a society

as this is to exhibit the specimens, wherever practicable, and
to make brief remarks thereon by way of explanation or

suggestion.

Adopting this plan, I shall this evening place before you
some very interesting birds which have recently come into my
possession ; and I propose to continue doing this from time

to time, as fresh material is forthcoming. By this means
facts and observations of a valuable kind may often be elicited

during the customary discussion that follows the reading of

a paper at these meetings.

Miro traversi, Buller.

I exhibit, first, a pair of the so-called Chatham Island
Eobin, obtained at the Snares, where it is said to be compara-
tively numerous. Now, it is a ver}^ curious circumstance that

this bird is not found on the Auckland Islands, nor on Anti-

podes Island, nor on Campbell Island, nor on the Bounty
Islands. It occurs on the Chatham Islands, and on Pitt's

Island, adjacent thereto ; but it has never been met with in

New Zealand. The set of the sea-current is from the Snares
to the Chatham Islands, as we have lately been reminded by
the loss of the barque " Assaj'e," which is supposed to have
been driven upon the Snares, whilst a portion of her wreckage
has been washed up, two mouths later, on the Chathams.
This bn-d possesses very indifferent powers of flight, and its

distribution between places so far apart must have been ac-

complish3d by the accidental floatage of a great mass of

timber-growth or island debris of some sort.

Sphenceacus fulvus. Gray.

The pair now exhibited was obtained on the Snares, where,
according to the observations of Mr. Eeischek, this bird in-

habits trees, instead of swamp-vegetation or fern -beds, as

S. inuictatus does in New Zealand. It is ver}- like the last-

named species in appearance ; but on comparing them it

will be seen that S. fulvus, apart from its browner or less

spotted character, has the tail-feathers full and webbed instead
of being narrow, with disunited barbs, as in *S'. punctatus.

Exactly similar specimens have been obtained in the South
Island, and writing of these I have said (Birds of N.Z., ii.,

p. 61): "Wliilst, however, keeping the form distinct for

the present, I am far from being satisfied that it can be
separated from S. punctatus. I am more inclined to regard it

as a somewhat larger local race, with a corresponding modifi-

cation of plumage. But for the fact that the latter species is
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as common in the South Island as in the North, this might be
treated as the representative form."

Prosthemadera novse-zealandiae, Gmehu.
One of the most remarkable featm-es in the ornithology of

New Zealand is the fi'equeucy of albinism. Of no less than
thirty-three species, albinoes of greater or less purity have
been recorded. In the case of our common Tui (Prosthemadera
iiovcB-zealandia) four examples are mentioned in my "Birdfr
of New Zealand" (vol. i., p. 95). I have now to add the
singular specimen which I exliibit this evening, and which,
as I am informed, was obtained at Table Hill, about twelve
miles from Milton, in March, 1887. The general plumage is

white with a creamy tinge, the quills and tail-feathers being
pure-white. The fore part of the head is dull steel-black,

which colour fades away into greyish-brown on the neck and
•upper part of the breast, and then gradually blends with the
white. The bill and feet are of the normal colour; but
the claws are pale-brown. This is the best albino I have
seen. The one that comes nearest to it is the specimen ob-

tained by me at Wanganui (and now in the Colonial Museum),
a full description of which will be found in " The Birds of

New Zealand," 1st ed., p. 88.

Platycercus novse-zealandise, Sparrm.

One of the most variable of our species is the Eed-fronted
Parrakeet {Platycercus novce-zcalandia). No less than seven

varieties of this species, from different islands, have been de-

scribed and named by naturalists as distinct species. That
from the Auckland Islands is distinguished by its diminutive

size, being scarcely larger than my Platycercus roicleyi, from
the South Island. Cmiouslj' enough, the form which comes
from Antipodes Island (of which I exhibit two specimens,
3' and $ , this evening) is even larger than ordinary-sized

examples of this species in New Zealand. It chffers, too, from
the latter in the general hue of the plumage, which has a larger

admixture of yellow, and in ha\ang the frontal spot, which is

deep-crimson in the New Zealand bird, much reduced in extent,,

and more or less varied with yellow. It is very singular, also,

that this species should be found inhabiting a small area like

Antipodes Island, which forms the restricted habitat of the

perfectly distinct Platycercus unicolor.

Gallinago aucklandica, Gray.

It will be seen from the four examples of this rare .bird

which are now exliibited (two males and two females) that the

sexes are exactly alike in plumage. It will be noticed, also,^

that the general coloration is much darker in one pair than
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in the other. The lighter-pkimagecl birds were obtained at the

Auckland Islands, and of these the female has a bill fully

0-25in. longer than in the male. The darker-colom-ed birds

(which, again, are i^recisely alike in plumage) came from the

Snares, and ought perhaps to be referred to Gallinago pusilla.

Tringa canutus, Linn.

The specimen of this cosmopolitan species now on the table

was obtained in Pelorus Sound. It is prettily marked, and

indicates the commencement of a change from winter to

siunmer plumage, birds in the latter garb being extremely rare

in this country.

Larus novae-hoUandiae, Stephens.

The specimen now exhibited exactly accords with Mr.

Howard Saunders's description of this species, and the bill,

which is appreciably larger than in Larus scoimlinus, is of the

same arterial-red colour. I exhibit, at the same time, an

adult specimen of the latter for comparison.

But here is another Gull, recently received from Otago, and

coming nearer to Larus hulleri (Hiitton) than any of the others,

which appears to be a distinct species. It will be seen that it

has the same narrow bill as the latter. Instead of being

entirely black, as in ordinary specimens, the bill is reddish-

brown at the base, with black tips, which may be due to the

season of the year in which it was killed. The legs, however,

which are blackish-brown in Larus hulleri all the year round,

appear, as far as one can judge from the dried specimen, to

have been pale- or pinky-red. It seems to be an adult bird,

notwithstanding the subterminal patches of black on the outer

webs of the secondaries, and we therefore examine with inter-

est the markings on the primaries, which are now recognised

as being the safest criterion for separating these closely-allied

forms. These we find to be very different from those in the

other species of the group. The first primary has a long oar-

shaped mark of white extending almost its enthe length, and
spreading out again at the base ; the second primary has a

smaller and more spatulate mark of white ; the third primary
has an irregular longitudinal bar of white occupying both sides

of the shaft and extending to within 2in. of the tip ; in the

succeeding quills the same character is continued, but the

white mark assumes a more symmetrical and rounded appear-

ance.

Ocydromus earii, Gray.

I have much pleasure in exhibiting a specimen of the true

Ocydromus earli, lately received from the Marlborough Pro-

vince ; also, for comparison, an example of the common North
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Island Wood-heu, which I have named Ocydromus greyi, in

compUment to Sir George Grey.

As fully explained in " The Birds of New Zealand "'
(vol. ii.,

pp. 106, 107), when I came to examine the type of Ocydromus
carli (described as far back as 1862) in the British Museum, I

found that this was not the North Island species, as every
writer on the subject had treated it, but a closely-allied form,
with pale-red legs, from the South Island. Of the latter bird

Mr. Eeischek obtained five specimens in 1881, and two of

these I purchased and took to England with me. This led to

my hunting up the type of 0. earli, with the result I have
stated. By this discovery the common North Island bird

was left without a distinctive name. Finding, when I looked
over the old type-collection of birds in the British Museum,
that Sir George Grey had been one of the eai'Hest and most
liberal contributors of specimens from New Zealand, I thought
I could not do better than dedicate tliis species to him.

Nycticorax caledonicus, Gmelin.

I have also to exhibit another New-Zealand-killed example
of the Nankeen Heron, differing from those already recorded

in being furnished with the beautiful occipital white plumes,

rolled in the form of a pointed queue, Tin. long. This was
shot at the mouth of the Cathn Eiver, about a mile fi-om the

sea, about August or September, 1888. As already recorded

(Birds of N.Z., ii., pp. 139, 110), Sir George Grey, when
Governor of the colony, in 1852, introduced some of these

birds from Australia, and liberated them at Wellington. But
as early as 1815 the Eev. Mr. Colenso met with one in the

Waikato district {I.e., p. 140) ; and, as the bu-d is only met \vith

rarely, singly, and at long intervals, it is most reasonable to

suppose that these are stray visitants from Australia rather

than the descendants of the imported stock. "The example
described in my Ikst edition, and now in the Colonial Museum,
was shot in the neighbourhood of Wellington in 1856, and
may have been one of the introduced bkds.

Diomedea fuliginosa, Latham.

I exhibit a younger nestling of this Albatros than the one

described in '• The Birds of New Zealand." The whole body
is covered with thick woolly down of a slaty-grey colour,

except on the forehead, face, and throat, where the down is

very short and thickset, having the appearance of pile-velvet.

This stumpy growth is black ; but a patch of white encircles

the eyes, fills the lores, and sweeps over the base of the

bill, having the appearance of blinkers. Bill and feet

black.
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CEstrelata mollis, Gould.

Among the specimens exhibited to-night is a full-plmnaged

example of CEstrelata mollis, a species only rarely met with off

the New Zealand coast. This one was sent to me by Mr.

T. F. Cheeseman, who obtained it on Sunday Island during his

semi-official "^nsit to the Kermadec Group in August, 1887. It

was known to the settlers there as the "mutton-bird," and
Mr. Cheeseman treated it as an undetermined species of

Majaqueus. I have another example in my collection, from

Otago ; and if, as I believe, my birds are male and female, the

sexes present no difference in plumage.
This species was originally described by Mr. Gould in

the "Annals and Magazine of Natural History" (vol. xiii.,

p. 363) ; and in his account of it in " The Birds of Australia
"

he records a very remarkable circumstance. " It is a species,''

he says, " that will ever Hve in my memory, from its being the

first large Petrel I saw after crossing the Line, and from a some-
what curious incident that then occurred. The weather being

too boisteroxts to admit of a boat being lowered, I endeavoured
to capture the bird with a hook and line ; and, the ordinary sea-

hooks being too large for the purpose, I was in the act of

selecting one from my stock of salmon-flies, when a sudden
gust of wind blew my hooks, and a piece of parchment lOin.

long by Gin. wide, between which they were placed, overboard
into the sea, and I was obliged to give up the attempt for that

day. On the next I succeeded in capturing the bird with a

hook I had still left, and the reader may judge of my surprise

when, on opening the stomach, I there found the piece of

parchment, softened by the action of the salt water and the
animal juices to which it had been subjected, but so com-
pletely uninjured that it was dried and again restored to its

original use when a further supply of flies could be procured."

CEstrelata affinis, BuUer.

I exhibit a pair of these birds lately brought from the
Auckland Islands. There is no appreciable difference in the
plumage of the two sexes ; but in the male bird the speckled
markings on the forehead are more conspicuous, whilst there
is a richer tinge of brown on the arm of the forewing.
Another, which I obtained, in June last, from the east coast
of Otago, has gone to England, where hitherto my type-
specimen has been unique. The characters by which I

distinguished the species are constant in all these examples.
Dr. Otto Finsch, without seeing the bird, proposed to unite it

to CEstrelata mollis ; but Mr. Osbert Salvin, our great authority
on Petrels, on comparing my bird with the large series of the
hxtter species in the British ^luseum, unhesitatingly agreed
with me that it was quite distinct. On comparing the two
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examples now on the table with the bird from Sunday Island,

the following external differences are at once manifest : The
species is somewhat smaller than CE. viollis ; the upper sur-

face is slaty-grey instead of blackish-brown; the lower part

of breast and abdomen are dark - cinerous, with barred
markings on the sides of the body, instead of this surface

being almost entirely white : the tail - coverts ai'e white in

their whole extent, instead of being slaty-grey ; there is a

broad blackish band along the edge of the wing, within which
the entii-e lining is pure -white, instead of being grey and
white intermixed, as in (E. mollis, and the inner vanes of

the primaries are pure-white, except at the tips : the legs, in-

stead of being distinctly " sandalled,"' as in the other species,

are dull-yellow, with brown toes and interdigital webs.

Pnffinus gavia, Forster.

The specimen exhibited was obtained at Chcle Hill, about
twelve miles from Milton, in the Provincial District of Otago,

in July last. Although at certain seasons of the year verj-

numerous off otu- coasts, extremely few specimens are to be
met with in our local museums and other collections. The
single example which I took to England with me was quite

unique, as no specimen of this bird then existed in Mr. Sahdn's-

splendid collection of petrels, nor even in the British Museum,
the type of Forster's original description having somehow dis-

appeared.
The attention of collectors should be directed to these

•smaller petrels. The seas surrounding New Zealand and ex-

tending to AustraHa form, so to speak, a great nursery for this

family, of which no less than thirty-nine species, belonging to-

fifteen genera, are aheady on our list ; and, as comparatively

trivial characters often distinguish them, it is not unreason-

able to look for the discovery of new species from time to

time.

Ptiffinus bulleri, Salvin.

The petrel described by Mr. Sandager tinder the name of

Puffinus zealandicus (Trans. i^.Z. Inst., vol. xxii., p. 291) is

now deposited in the Otago Museum. It is undoubtedly the

same species as that described by Mr. Salvin under the above

name. It would seem to be a somewhat rare form in these

seas, for, up to the present time, only three examples are

known, one of which is in the cabinet collection in the

British Museum. In "The Birds of New Zealand" (2nd

ed.) this petrel and the preceding one are figured together

on the same plate, and, with the rock background, form a very

effective picture. My original specimen was a storm-tossed

one on the Waikanae Beach, in October, 1884 ; Mr. Sand-
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ager's bird flew against the lantern of a lighthouse ; and the

British Museum specimen "was purchased by Mr. Salvin from

a dealer who said it had been obtained on the New Zealand

coast.

Eudyptes, sp.

The coasts of New Zealand are lich in penguins as well as

petrels. Twelve well-defined species, belonging to four ge-

nera, are abeady on our hst, and I have now to submit to you
another absolutely distinct species, of which I have received

two specimens from the West Coast sounds. I have not yet

been able to identify it -with any described fonn of Eudyptes,

and I have httle doubt that it will prove to be new to science.

Among the species referred to above is one so rare that

only a single example of it has yet been recorded. I refer, of

course, to the Black Penguia {Eudyptes atratus). The type

was kindly forwarded to London by Professor Parker for the

purpose of being figured in the second edition of " The Birds

of New Zealand," and I regret to say that this imique spe-

cimen has been lost, with my own collections, in the barque
'• Assaye." I have, however, given Mr. Keulemans's drawing
of it to Captain Fairchild, and have asked him to keep a sharp

look-out for this penguin at the Snares, its only known
habitat.

.Art. III.

—

The Habits and Life-history of the Kcic Zealand
Glowworm.

By G. Y. Hudson. F.E.S.

'Bead before the Wellington Philosophical Society, 6th October, 1S90.'

Plate Yin.
My former paper on this insect (Trans. N.Z. Inst., vol. sis.,

p. 62) was written considerably over four years -ago, and
is, I regret to say, very incomplete in its details, as well as
being in some places absolutely misleading. I will there-

fore, with the permission of the Society, completely recast my
account of the natm-al history of the glowworm, the present
paper thus euth-ely superseding my previous one. I trust that
this course may be allowed, as the insect is one of unusual
interest, and also excessively difficult to observe. It is there-

fore deskable that a complete account of its habits and hfe-

history should be carefully recorded.

My first attempt to discover the natm-e of the New Zealand
glowworm was in January, 1885, when I captured several
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specimens and recorded them as dipterous larvae, but, through
pressure of other work, did not figure or carefully examine
them.

Exactly a year later I had the insect again brought under
my notice during a conversation with Mr. E. Meyrick, who
told me that he had written a short note on the animal, which
is quoted in full in my pre\'ious paper (Trans., vol. xix., p. 62).

He stated as his opinion that the larva was referable to one of

the Staphylinidae (Coleoj)tera), and carnivorous. The light he
considered attracted, and the web entangled, minute insects

on which he supposed the larva to feed. It will be seen that

his supposition as to the nature of the insect is enth'ely con-

tradicted by subsequent investigation, whilst the latter con-

jecture has not in any way been corroborated, as we are still

entirely in the dark as to the use of either the web or the hght
to the larva.

Dm-iug February and March, 1886, 1 instituted very careful

observations on the larvae, keeping several specimens in cap-

ti\aty. From these I ascertained that the light was not ex-

hibited at all regularly, sometimes being brightest at night,

and sometimes in the early morning hours. I have since

noticed that, in the natural state, the larvae shine most
brilliantly on dark damp nights with a light north-west
wind.

The web referred to above is suspended in a rocky or earthy
niche in the banks of streams in the densest parts of the

forest. It consists of a thick glutinous thread stretched

across the niche, and supported by several smaller threads

running right and left, and attached to the sides and end of

the cavity. On this the larva invariably rests, but when
disturbed immediately glides back along the main thread, and
retreats into a hole which he has pro\'ided at the end of it.

From the lower side of this central thread numerous smaller

threads hang down, and are always covered with little globules

of v,-ater, resembling a number of minute silver-beaded neck-

laces, constituting a conspicuous, though apparently unim-
portant, portion of the insect's web. I should mention that

aU these thi-eads are constructed by the larva from a sticky

mucus exuded from the mouth.
The organ which emits the light can easily be seen by a

reference to PI. YIIL, fig. 1. It is situated at the posterior ex-

tremity of the larva, and is a gelatinous and semi-transparent

structui'e, capable of a great diversity of form. It can be with-

drawn or extended at the will of the larva, which, however, can
immediately cease to shine without withdrawing it. This
action is most likely effected by shutting off the air from the

tracheae ramifying through the "light-organ," which, being,

no doubt, largely composed of phosphorus, only becomes
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luminous when in contact with tlie oxygen in the air-tubes.

Larvas cease to shine on very cold nights, in the day-time, and
in a room which is artificiaUy lighted.

During my observations in 1886 one of the larvas disap-

peared, and I naturally assumed that it had buried itself in

the earth, and was undergoing its transformation into the

pupa state. This was apparently confirmed by the emergence,

in about a month's time, of a fly which was afterwards identi-

fied by Baron Osten-Sacken as Trimicra pilipes, whose larva

is well known, and has nothing to do with the present insect.

It is most unfortunate that a larva of this Trimicra should

have got into the breeding-cage without my knowing it, and
thus deceived me.

Further investigations were instituted at the end of 1886,

when I discovered a luminous pupa suspended in one of the

webs in the manner represented at fig. 2, which I have since

several times reared from the glowworm, and which is con-

sequently the real pupa. It is a curious animal, furnished

with a large process on the back of the thorax, which is

attached to the web, and holds the pupa suspended in the
middle of the niche previously inhabited by the larva. The
light is emitted from the posterior segment of the pupa, but is

much fainter than in the larva, and a distinct organ is not

apparent. It is frequently altogether suppressed for days to-

gether. This pupa died in a few days, and all the larvse then
under observation also died.

Larvae were again procured in August, 1888, but this time
I did not succeed in getting any of them as far as the pupa
stage. I should mention that the larvae are only to be ob-

tained by walking up the bed of the stream in the big gully of

the Botaui-^al Gardeiis at night, with a bull's-eye lantern. A
piece of thin stick is raj)idly introduced behind the larva as
soon as it is detected, which always adheres to it, and is thus
taken away, web and all, and carried home in a tin box with
damp moss, c'tc.

On the 1st September, 1888, I obtained another supply of

larvae, placing them this time in a large bell-glass with stones
and ferns, the bottom of the glass having about lin. of water
in it. Tliis I conceived would closely resemble their natural
habitat. During all my expeditions I always examined a
great number of the webs, and could never find any remains
of insects entangled. I also noticed that the largest larvae

were always concealed in the deepest niches in the bank, and
frequently behind large cobwebs, where they would stand a
poor chance of capturing insects. I also think that there

must be a very great mortality among the larvae, judging from
the number of minute ones always observed, in natural con-
ditions, compared with large ones. On the 21st December I
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found that two of the larva3 had changed into pupae resem-
bhug the one I found two years before. These unfortunately
became mouldy and died, and it was not untd the following

April that I succeeded in rearing the true fly, which I dis-

covered on the morning of the 4th standing beside its old

pupa-skin. Two enlarged drawings were then made, and for-

warded to Mr. SkiTse, of Sydney, and Baron Osteu-Sacken, of

Heidelberg, Germany. Both these gentlemen had been pre-

viously furnished with specimens of the larvae in alcohol.

They then expressed their opinion that the fly of which I sent

a di'awing probably did not result from the luminous larva,

and that it would be desirable to postpone publication until

another specimen had been reared. Convinced though I was
of the accuracy of the observation of the 4th April, I deter-

mined to verify it, and again prociu'ed larva?, which all died.

On the 10th July, 1890, I got about twenty large larvae,

spending upwards of three hours in the bed of the stream.
Two of these changed during August into pupae, one of which
died, but the other gave rise to another fly exactly resembling
the one reared on the 4th April, 1889. The circtimstances

connected with the emergence of this fly are so entirely con-

clusive that it may perhaps be well to relate them in detail.

On examining the ptipa at 8 a.m. on the 14th, I observed that

it had become much paler in colour. At 2 p.m. I noticed the

fly perched on it, with its head down towards the tail of the

pupa, and the extremity of the abdomen of the fJy still tcithin

the pupa-skin. In tliis position it remained luitil the follow-

ing day at 5 p.m., when I transferred the fly into a large

glass-topped pill-box, which I placed on the table in my
sitting-room. On returning to the room at 7 p.m. without a
lamp, I v,-as astonished to see the inside of the box brilliantly

lit up, the extremity of the fly's abdomen giving oitt a strong

hght about half as bright as tliat emitted by a full-grown

larva. The whole of the phenomena relating to the emer-
gence of this fly from the pupa, and its subsequent luminosity,

were also observed by my brother, who was present at the

time, and can fully corroborate these statements if necessary.

As this was a female fly, I decided to take her up into the big

gully in the Gardens, where the larvae are abundant, and see

if she would attract males. As soon as I arrived I put the

box down in the bed of the stream, and the fly immediately
lit up so as to again strongly illuminate the inside of the box.

There were lots of larva? all round, so that I considered it

likely there were also flies. After thu-ty-five minutes I visited

the box, but found nothing had arrived. I then left her for

ten minutes more, and retiuned, with the same result. Dui*-

ing this expedition I again carefully examined many webs of the

larva?, and took a quantity of the mucus from them home and
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examined it with the microscope. I could, however, iiud uo
trace of insects entangled on their remains. I am quite at

a loss to explain either the light, the web, or the food of

the larva. I must leave these points for futui'e investigation.

I should mention that the flies reared on the 4th April,

1889, and the 14th September, 1890, were both females, as it

is conceivable that this may have an important bearing on
future inquiry as to the use of the light.

I attach a scientific description of the fly, which has been
kindly drawn up by Mr. Skuse, of Sydney, for the present

paper.

Fam, MYCETOPHILID^.
Sect. BOLITOPHILIN^.

Genus Bolitophila, Hoffm.

Bolitophila, Hoffm., Meigen, Syst. Beschr., i., p. 220, pi. 8,

figs. 1-4, 1818; Macquart, S. a B. Dipt., i., p. 126, 1834:
Messala, Cm'tis, Brit. Entom., xiii., p. 581, figs. 1-3, 1836:
Bolitophila, Walker, Ins. Brit. Dipt., iii., p. 71, pi. xxiii.,

fig. 7, 1856 ; Winnertz, V. z.-b. G., Wien, xiii., p. 672,

pi. xix., fig. 5, 1863.

Head small, roundish, fore part flattened. Eyes broadly
oval, a little emarginate on the inner side above. Ocelli three,

arranged in a somewhat bent line on the front. Palpi promi-
nent, incurved, cyhndrical, four-jointed ; first joint very small,

the following of almost equal length, the fourth the longest.

Antennce setaceous, pubescent, in the 3 as long as, in the 5
shorter than the body, 2- + 15-jointed ; the joints of the scapus
cyathiform ; the flagellar joints cylindrical, the terminal one
very small, almost gemmiform. Thorax small, oval, highly
arched ; scutellum small, roundish ; metathorax acchvous.
Halteres large. Abdomen very long and slender ; in the 3
Hnear, sub-cylindrical, 8-segmented, without the anal joint

;

in the $ laterally compressed, 9- segmented, the last segment
small. Legs long and slender ; tibiae with very short, weak
spurs ; the fore tibia? with a single range of spines on the inner
side, and the hind pan* with one range on the inner and two
ranges of shorter and weaker spines on the outer side. Wings
large, microscopically pubescent, as long as or somewhat
longer than the abdomen, with obtusely-cimeiformly narrowed
base ; incumbent in repose. Costal vein itniting with the tip

of the third longitudinal vein at or somewhat beyond the apex
of the wing ; auxiliary vein complete, joining the costa, united
to the first longitudinal vein by the sub-costal cross-vein ; third

longitudinal vein with an anterior branch (which is sometimes
wanting), the branch short, almost vertical, ending in the tip

of the first longitudinal vein or in the costa : small cross-vein
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short, situated about midway between the origin of the third

longitudinal vein and the inner end of the second posterior

cell ; fourth longitudinal vein starting from the base of the
fifth longitudinal vein ; fork of the fifth longitudinal vein

united at its base to the fourth longitudinal vein by a short

cross-vein ; sixth longitudinal vein perfect.

Bolitophila luminosa, sp. n.

? . Length of antennse, OOQOin. (2-27mm.) ; expanse of

wings, 0-250in. x OOTOin. (6-34mm. x I'TTmra.) ; size of

body, 0-380in. x 0-040in. (9-64mm. x 1-Olmm.).
Antenna) very slender, as long as the head and thorax

combined ;
joints of the scapus yellow, tinged with brownish

;

flagellar joints elongate, progressively diminishing in thick-

ness, brown. Hypostoma brown. Palpi yellow. Front and
vertex black. Thorax black or very deep brown, levigate,

with a median yellow line, the humeri and lateral borders
pale-yellow or whitish ; two convergent rows of short black

hairs from humeri to scutellum ; some black bristly hairs

above the origin of the wings
; pleurse deep-brown, tinged

with pale - yellow ; scutellum black ; metanotum brown,
bordered laterally with yellow. Halteres pallid, the club

black. Abdomen slender, sub-cylindrical, five times the length

of the thorax, dusky-brown, the segments indistinctly, espe-

cially the hindermost ones, tinged with yellowish anteriorly

;

densely clothed with very short black or dark-brown hairs
;

extremity and lamellae of the ovipositor yellow. Legs long

and very slender. Coxae pale-yellow or whitish, the fore and
intermediate pairs with the extreme apex, and the hind pair

w^ith almost the apical half, dusky-brown ; trochanters dusky-

brown ; femora pale-yellow or whitish, the liind pair black at

the apex ; tibiae and tarsi black. Tibial spurs black. In the

forelegs the tibite and metatarsi of about equal length ; the

tarsi twice the length of the tibia;. "Wings shorter than the

abdomen, pellucid, with a delicate yellowish tint, and almost

the apical half infuscated with grey. Costal vein uniting with

the tip of the third longitudinal vein somewhat beyond the

apex of the wing ; auxiliary vein terminating in the costa

opposite or somewhat beyond the inner end of the second

posterior cell, the sub-costal cross-vein situated near its base ;.

first longitudinal vein running straight into the costa opposite

a point before the tip of the posterior branch of the fourth

longitudinal vein ; third longitudinal vein gently arcuated at

its base, strongly arcuated towards its tip ;
posterior branch

of the fifth longitudinal vein abruptly reaching the margin.

—

F. A. A. Skuse.
Hab. Wellington, New Zealand (G. V. Hudson). Type-

specimen in the Australian Mtiseum, Sydney, N.S.W.



imusaijtioiis '^tm ^tnlnnti gnsfiiufc, Vol. XXITI. PI. VIII.

M Z. GLOiY-WOf^M.

Tn viTTA

1.

c. v.H. cJaZ. • ? RHYZOB/US , C.ir.T.li£k.





Hudson.—On the Neic Zealand Cicadse. 49

0^5. In tliis species, as in the Europeau 5o//7oj;/aZa tenella,

Wiun., the anterior branch of the third longitudinal vein is

wanting.—F. A. A. S.

EXPLANATION OF PLATE VIII.

Fig. 1. New Zealand Glowworm. (Larva of Bolitophila lumiaosa.)

Fig. 2. Pupa of same.
Fi". 3. Perfect insect.

Art. IY.—On the Ncic Zealand Cicadte.

By G. V. Hudson, F.E.S.

[Head before the WeU'uujton Philosophical Societii, 23yd Jiihf, 18i)0.\

Plate IX.

Pkobably few groups of insects are so well known and
yet so little understood as the Cicada. These creatm-es are

generally called " singers," and are familiar to nearly every New
Zealand child, but at present entomologists appear to have
somewhat neglected them. They are also frequently spoken
of as " locusts," which is an extremely misleading name, and
should be at once dropped. Professor Westwood has long

ago pointed out that the term " locust " should only be ap-

plied to that group of the saltatorial Ortlioptera having short

erect antennae, of which the migratory locust {Lociista mi-

(jratoria) may be fairly taken as a type; but, unfortunately,

this excellent definition has not been adhered to. even by
professed n'^.turalists.

The Cicada belong to the order Hemiptera, gi-oup Ho-
moptera, and may be easily recognised by the following cha-

racters ;

—

The head is short, broad, and transverse, with lai'ge

prominent eyes ; the ocelli, thi-ee in number, are placed on
the back of the head in a triangle ; the face has a large,

nearly circular, swollen, and transversely-striated piece, close

to which, at the upper angles, and between the eyes, the

antennae are inserted ; these are apparently composed of

seven joints, the basal joint being thick and the others

slender, and gradually attenuated to the tip. The rostrum,
promuscis, or, more strictly speaking, the labium, is greatly

elongated and three-jointed ; the basal joint being very
short, and the terminal joint very long and slender ; the

mandibles and maxilla? are represented by four fine setae

passing through the promuscis, and the palpi are entirely

wanting. The prothorax is short and transverse, the meso-
4
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thorax very large, the metathorax scarcely visible above,
except at the sides ; beneath, these segments are nearly equal.
The abdomen is short and somewhat triangular ; the legs are
short, the anterior femora thickened and toothed beneath

;

the j)osterior tibiaj slightly spined, without termhial spurs.
The tarsi are three-jointed. The forewings are large and
rather narrow, deflexed at the sides of the body, and of a
uniform consistence, with comparatively few and very distinct

veins.

It may perhaps be of some interest to mention here that
only a single and very rare species of Cicada (C. anglica,

Curt.) is found in the British Islands, but as we go south-
wards on the European Continent Cicadcc of various species
become common, showing that they are essentially insects of

a sunny and warm climate like our own.
Of the New Zealand species of Cicada at present known to

me, two are already described and four are new ; but, as my
observations have been practically limited to^ the shores of

Cook Strait, it is highly probable that several other sj)ecies

will be discovered in the future. I will begin by describing
Cicada cingiilata, Fabr., which is the commonest and most
conspicuous species, and will then briefly point out the cha-
racters by which the others may be recognised.

Cicada cingulata, Fabr.

Head and thorax dull-green, with black markings. There
are two ill-defined black streaks in the neighbourhood of the

ocelli, which last are brilliant crimson, like rubies set in the

forehead of the insect. Prothorax with tw^o black stripes in

the centre, enclosing a space which appears as a broad central

band; depressions black; margin green. Mesothorax with
two ceiitral and two lateral conical black markings, the bases

of the cones being directed towards the hind margin of the

prothorax. Abdomen black, with the margins of the segments
dull-red. Fore-legs green, with two black stripes and dots on

the femora ; tip of tibia and tarsus black. Middle- and hind-

legs pale-green, basal joints of tarsi and tips of tibiae black.

Underneath the insect is dull ochreous-brown, with much fine

silvery hair, which is also occasionally present on the upper
sides of the abdomen. The female differs in being redder in

colour on the abdomen, which is also ornamented with tw'O

broad black stripes on each side of the last segment. The
penultimate segment is entirely free from all markings, and
usually paler in colour than the rest. Wings with the basal

space green, the costa and primary veins being brown, and the

others black. There is a black dot at the anal angle of the

hindwing, and two black dots on the costa of the forewing

near the tip.
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The females of all the species of Cicadce may be at ouce
kuown by the presence of a short ovipositor (PL IX., fig. 3, c),

which is used for drilling into the stems of plants when they
deposit their eggs ; and the males by the existence of two
peculiar drum-like organs, attached to the metasternum and
covering two largo chambers situated in the basal segment of

the abdomen. These cavities contain two stretched mem-
branes acted upon by powerful muscles, and instrumental in
producing the noise for which these insects are so justly cele-

brated. (See figs. 2 and 3, which represent the uuder-surface
of the body in ^ and ? Cicadce.) This insect (C. cUujnlata)
varies considerably in size and colour, some specimens being
quite ochreous in place of green ; but it can always be easily

distinguished by its large size. Length of the body, 11 to 12
lines ; expanse of wings, 32 to 37 lines.

The song of this Cicada is very loud, and rather harsh. It

is capable of considerable modulation, and each rhythm con-
sists of three or four notes. The insect usually, however,
gives three chirps, then a pause, and three more, keeping this

up for five or ten minutes at a time, and perpetually varying
the rate of the music.

a. var. ohscura.—I know of only one distinct variety of this

species, which is rejnarkable for its smaller size, dull colour,
and very loud chattering song. It is found among the boulders
in the river-beds near the Inland Kaikoura Mountains ; but I

<lo not think it is anything more than a variety.

Cicada cinrjulata first appears about December, and gra-
dually increases in numbers till the middle or end of February,
when in certain localities its singing is almost deafening.
Occasionally trees may be seen swarming with these insects,
which delight to rest on the branches in the hottest sunshine.
A sharp hand is needed to effect a capture, even with a net, as
the insects lose no time in making off when once they stop
singing. This occurs on the approach of any enemy, and is no
doubt taken as a danger-signal by the other Cicadce. The
ordinary house-sparrow destroys enormous numbers of this
fine insect, and I do not think it will long remain abundant
in the neighbourhood of our larger towns. In fact, even
during the last seven years the species has become decidedly
scarcer in the Wellington gardens.

Cicada muta, Fabr.

This species differs from Cicada cingulata in the following
respects : The body is slightly more attenuated. There is

always a distinct silvery stripe doion the centre of the abdomen,
and an ochreous stripe margined with black down the centre of
the prothorax . No general description is possible, owing to
the remarkable variations to whicli the insect is subject, but
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the following is a table of the varieties that have at present

come under my notice.

a. var. sitb-aljnna.—Dark-green, with black markings con-

sisting of two broad stripes on the inner marginsof the eyes ; two
stripes in the depressions on the prothorax ; two small central,

and t'.vo elongate lateral, cone-shaped markings on the meso-
thorax ; a broad band on each side of the central silvery stripe

on the abdomen, and two small stripes on each side of tlie

posterior segment in the female. Wings tinged with green,

veins green, costa red, legs green, with black tips to all the

joints. This variety frequents forest-clad hills, and is taken
abundantly as far up as 4,000ft., when it is replaced by C. cas-

siojye, presently to be noticed. It is undoubtedly one of the

most abundant varieties of C. muta.
(3. var. rufesccns.—Eeddish-ochreous, with black markings

as in var. a, except that the sides of the abdomen are frequently
much suffused with black. Wings clear, with reddish veins.

Many of the females of this variety are very pale in colour,

becoming, in fact, quite ochreous. Common in the Maitai
Valley, Nelson.

y. var. fiavesccns.—Of this form I have but one specimen,
which w^as taken on the lower slopes (3,500ft.) of Mount
Tapuaewaeonuku, and is quite a bright-yellow colour. It is a
female, and must be regarded more as an extreme form of

rufescens than as a distinct variety.

8. var. cincrcscens.—In this form the black markings are

much suffused on a dull brownish-yellow ground. The central

stripe is, however, present throughout the whole of the insect,

and is consequently very conspicuous ; veins dull-brown. This
variety is very common in the Wairarapa and Wellington dis-

tricts.

c. var. minor.—^Distinguished by its small size, shrill song,

red basal portions to the wings, black suffusion of mesothorax,
and silvei'y pubescence. Common among the coarse native

grasses growing on sandy ground just above high-w^ater mark,
Wellington, and in similar situations on the banks of the

Manawatu River, near Palmerston North. Of this variety I

have at present only taken male specimens.
Cicada riinta xajiieH in length oi bodj^ from 7 to 11 lines;

expanse of wings, 16 to 25 lines.

Cicada tristis, n.s.

This species is at once recognised by its elongate wings and
parallel-sided body, the head being the broadest j)art of the
insect. In colour it is bronzy-green, covered with fine silvery

hair, and occasionally a central silvery stripe on the abdomen.
The markings are dull brick-red, margined with black, and
consist of an irregular blotch covering the whole of the top of
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the head ; two broad bands on each side of the prothorax, leav-

ing the margins and a central stripe green ; and a broad red

stripe on the posterior margin of each of the segments of the

abdomen. Wings tinged with brown, veins brown, costa

reddish, a blackish suffusion in the anal angle. Lengtli of

body, 8 to 9 lines ; expanse of wings, 22 to 24 lines. This

curious and interesting species occurs on the forest-clad hills

around Wellington during February, March, and April. It

may be known by its sad and exceedingly feeble song, which

may be often heard on a cold autumn afternoon long after all

other signs of insect-life have vanished.

Cicada aprilina, n.s.

This is certainly the most beautiful of the New Zealand
Cicada. Its colour is a uniform bright-green, of a most
striking intensity when alive. It has no markings on the pro-

thorax ; but there is a very obscure blackish line round the

ocelli, and two fine longitudinal black lines near the centre

of the mesothorax. The abdomen has a central silvery stripe,

occasionally margined with black, but otherwise the insect is

entirely destitute of any markings. Legs and wing- veins bright-

green, except tarsi and inner marginal vein of forewings,

which are crimson. Length of body, 8^ lines ; expanse of

wings, 22 to 21 lines.

This species first appears about the middle of February ;

but is most abundant in April. Its song is very quick and
shrill, and is instantly hushed on the approach of an enemy.
This Cicada is, in fact, extremely wary, flying off for a great

distance when disturbed. Its green colouring is also highly

protective, and renders the insect excessively hard to see

amongst foliage. These peculiarities probably result from the
circumstance that the insect appears late in the year, when
few other species are about, and thus it has been much
sought after by insectivorous birds, protective coloration and
exti'eme caution being naturally the result of the " survival

of the fittest." I have not noticed this species anywhere
but in the Botanical Gardens : but there it is tolerably com-
mon, although very hard to obtain—in fact, it is only to be
captured by approaching very quietly and slowly, and then
suddenly striking with the net as soon as the insect is de-

tected.

Cicada iolanthe, n.s.

This is the smallest species of Cicada with which I am
at present acquainted. In colour it is dark greenish-black,
with the edges of the segments reddish-brown, but the female
is often much suffused with brown. There are no distinct

markings in either sex. The wings are very broad and short iu
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proportiou to the bouy, which is more stoutly built than in

auy of the species we have previously considered. Length of

the body, 6 to 6i lines ; expanse of wings, 12 to 14 hues. This
Cicada first appears about November, but is somewhat rare.

It may be at once known by its extremely shi'ill song, which
is not so rapid in its rhythms as that of Cicada aiivilina.

Cicada cassiope, n.s.

This is the alpine Cicada of Nesv Zealand, and has occurred
on the mountains in the Nelson and Marlborough Pro^dnces
at elevations nangiug from 3,000ft. to 5,000ft. In colour the
male is nearly black, with the thoracic markings faintly in-

dicated. The veins of the wings are also black. The female
differs in being densely covered with dull-whitish haii'. The
wing-ribs are often pale-brown, but occasionally black, as
in the male. Length of body. 9 to 10 lines ; expanse of wings,,

19 to 22 lines. This species delights to bask in the hot sun
shine amongst the rocks and shingle on the mountain-tops.
Its note is very weak and shrill, resembhug in its slow
monotonous character that of C. iristis. It is fairly abundant
where found, but, hke all the other Cicadcp, it is not by any
means an easy victim to the net.

These two species (Cicada iolanthe and C. cassiope) are

evidently veiy closely allied, btit I think they are sufficiently

distinct to be regarded as species in the ordinary sense of the
word.

Respecting the life-liistories of these beautiful insects, I

can at jDi'esent supply very little information.

The larvae are occasionally found iu the earth dtuiug the

spring and winter months. They are generally supposed to

feed on the roots of plants, but, judging from the fore-legs,

which appear to be raptorial as well as fossorial in their

structtire, it would seem quite possible that they are carni-

vorous, feeding, perhaps, on the juices of other insects, which
they might readily imbibe through their long cyhudrical pro-

boscis.

The pupae (fig. 9; differ chiefly iu having rtidimentary

wings (PP), the legs, &c., being of cotuse more perfectly de-

veloped than in the larvae. When mattue, this pupa works^

its way to the surface of the gi'ound, ascending the stem of a
tree, and firmly clinging on by its tarsal claws. The skin on
the back of the thorax now splits open, allowing the enclosed

Cicada to escape. Here the insect rests for a time, until the

wings are sufficiently hardened, when it flies away. Number.s
cf these empty pupa-shells, or exuviae, are constantly to be
seen attached to the stems of trees in the forest, where thev
alwavs remain until dislodged bv some accident.



Bran$atii0ns ^tm gitalanJt Jnstitaig, Vol. xxiii. ri. ix.

n= to

G.JTJI.del. A^.Z.C/C^D^ c.if.rii^.



i



Hudson.—On the Xcic Zealand Cicadee. 55

The alleged occurrence of the well-known Mole-cricket
{Gryllotalpa vulgaris) in various parts of New Zealand has in

some instances been probably due to the observation of a
Cicada pupa, which, when alive and partially covered with
Ciirth, might readily be mistaken for the larva of that insect,

although, of coui'se, in reality it has no manner of afi&nity

with it.

In conclusion, I will give a brief summary of the leading

characters of the New Zealand Cicadce :
—

A. Cicnf7<B with a median band.

1. On protlioras only.

C. cingidata, Fabi".

2. On thorax and abdomen, very strongly pronounced. Very vtiri-

able—green, black, red, and yellow, with black markings.
C. viuta, Fabr.

3. With median band faintly indicated both on thorax and abdo-
men, bronzy-green, with reddish-brown markings. Constant.

C. tristis, n.s.

4. Entirely green, with median band on abdomen only, and two
minute black markings on thorax. Constant.

C. aprilina, n.s.

B. Cicada without median band.

5. Small, with no distinct markings. Constant.
C. iolantlie, n.s.

6. Larger, with thoracic markings faintly indicated. ? covered with
greyish down. Constant.

C. cassiope, n.s.

EXPLANATION OF PLATE IX.

Fig. 1. CicaJi cingidata, considerably enlarged, showing typical mark-
ings, general structure, and neuration, which lastis absolutely
identical in all the six species.

Fig. 2. Under-side of abdomen of d" Cicada, showing the vocal drums, or
opercula (b b) : a a, coxfe of posterior legs ; M, metathorax ; 1 to 6,
segments of abdomen. (Enlarged.)

Fig. 3. Ditto in the ? : 6 6, rudiments of the opercula of ^ ; c, the ovipositor

;

the rest as in fig. 2. (Enlarged.)
Fig. i. Antennag of mature Cicada. (Much magnified.)
Fig. 5. Antennis of pupa. (Much magnified.)
Fig. 7. Fore- and (6.) bind- or intermediate leg of Cicada : a, coxa ; 6,

trochanter; c, femur : d, tibia: c, the 3-joLnted tarsus. (En-
larged.)

Fig. S. Head of Cicada seen from the front : s s s, the oceUi : c c. the com-
pound eyes ; a a, the antenn.-e ; p, the promuscis, or rostrum.
(Enlarged.)

Fig. 9. Pupa of C. cingulata : p, the promuscis ; Tl. prothorax : T2, meso-
thorax ; T3, metathorax : P P, the wing-cases. (Slightly en-
larged.)
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other ways. An investigation of this kind, to be of any real

service in economic matters, requires to be carried out on such

a large and exhaustive scale that it is quite beyond the power
of any one situated as I am to do it without assistance.

[Since writing the above, Mr. Hobbs, M.H.E., has kindly

furnished me with specimens of Carpocapsa iiomonella in all

stages of existence from Auckland, so that material is now
availo.ble for figuring the complste life-history of this species.

From this circumstance it also appears probable that the

ravages observed in the Auckland District are due to CarjJO-

capsa immondla, and not to the indigenous Cacoecia excessana.]

Akt. YI.—Notes on the New Zealand Squillidse.

By CnAs. Chilton, M.A., B.Sc.

'Bead hefurc the Otago Institute, 13th Octol)cr, 1890.']

Plate X.

During the early part of this year I obtained from Mr. W. M.
Innes, of Port Chalmers, some very fine specimens of a Squilla,

and, in endeavouring to identify them with the forms already

described from New Zealand, I have been led to make the

following notes, which are perhaps worthy of publica-

tion :

—

In Miers's "Catalogue of the Stalk- and Sessile-eyed

Crustacea of New Zealand," published in 1876, tw^o species of

Squillida are given, both on the authority of Heller. These
are Squilla ncpa, Latr., and Gonodactylus trisjnnosus, White.
It is doubtful, however, whether either of these really belongs
to New Zealand. In a paper on the Stalk-eyed Crustacea of

New^ Zealand, in the New Zealand Journal of Science, vol. i.,

p. 263, Professor Hutton gives Squilla ncpa in a list of species

which he considers as " very doubtful," but which he was not

yet prepared to dismiss from the New Zealand Catalogue.

Gonodactylus spinosus, he says, may possibly belong to the
colony, but was not represented, so far as he knew, in any col-

lection in the colony.

So far as I know, neither of these species is yet repre-

sented in any New Zealand collection, but there I fear the

matter must be allowed to rest for the present, as it is

desirable to hesitate long before removing any species from
the list.
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Squilla ncpa is, according to Miers/- widely distributed in

the Indo-Pacific region, and has also been recorded from

Sydney and from Chili. Gonodactyhts trispinosns is known
from Western Australia, Fiji, &c.

Since the publication of Miers's New Zealand Catalogue,,

the additions to our knowledge of the New Zealand S(piillid(e

have been as follows : In 1878 Mr. T. W. Kirk described as

a new species Squilla indefensa, from Chatham Islands and

Kapiti, and also recorded the occurrence of Squilla armata,

M.-Edw., in Wellington Harbour. In the same year Pro-

fessor Hutton described as a new species Squilla hevis, from

the Auckland Islands. In 1880 Mi-. E. J. Miers identified

Squilla indefensa, Kirk, with Coronis spi)iosa, Wood-Mason,
under the name Lysio^quilla spinosa ; but at the time of

writing his paper " On the Squill idee " had evidently not seen

Professor Hutton's description of Squilla Icsvis. In 1881 Mr.

G. M. Thomson described as a new species Squilla tridantata,

from Stewart Island. Brooks's " Eeport on the ' Challenger
'

Stomatopoda," published in 1886, added greatly to our general

knowledge of the group, and especially of the larval forms, and
in this respect largely completed the working-out of the

larval history tliat had been commenced by Claus in his " Die
Metamorphose der Squilliden," which appeared in 1871. The
number of adult forms in the "Challenger" collections was,

however, small, and none of them were from New Zealand. It

is to be noted, however, that Brooks places Gonodacti/lus

trisj^inosus, White, in a new genus, Protosquilla, formed to

include some new species and some previously put down to

Gonodactijlus.

I am not acquainted with any other papers bearing on the

New Zealand Squilliden.

During this year I received two very fine specimens of a

Squilla from Mr. W. M. Innes, of Port Chalmers, and,

in working these out and comparing them with the descrip-

tions of the different species described from New Zealand,
I became convinced that Squilla indefensa, Kirk, S. Icevis,

Hutton, and S. tridentata, Thomson, represent but one
species, and that my specimens also belong to this species

;

and it is chiefly with the object of establishing this

fact that I am writing the present paper, as in any
consideration bearing on the New Zealand fauna the ap-

parent existence of three species of Squilla (instead of

one, as is really the case) might easily lead to wrong con-

clusions.

Our list of New Zealand Squillidce will therefore be as-

follows :

—

"On the Sq7iiUidrf," Ann. and Mag. N.H., ser. 5, vol. v., p. 1.
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Squilla nepa, Latreille.

Sqnilla nepa.

Miers, " On tlie Sqnillida," Annals and Mag. Nat.
Hist., sev. 5, vol. v., p. 25 (1880).

J3i'ooks, "Eeport on the 'Challenger' Stomatopoda,'"

p. 25 (188G).

The further synonymy is given ])y Miers in the paper
quoted.

Hah. Indo-Pacific region. Kecorded from New Zealand
hy Heller, hut Ncio Zealand liahitat donhtful.

Squilla armata, Milne-Edwards.

Sqidlla annata.
Miers, I.e., p. 26 (1880).
Kirk, Trans. N.Z. Inst., xi., p. 401 (1878).

As no description of this species has as yet appeared in

any New Zealand publication, I transcribe the following from
Miers's paper " On the Sqnillidoi

:"—
" The carapace is narrovi^ed anteriorly, with the cervical

suture very faintly defined in its posterior portion, and the
lateral longitudinal carinas obliterated, except on the postero-

lateral lobes ; the spine at the antero-lateral angles is small
but distinct. The rostral plate is somewhat elongated and
narrowed distally, with a very slight median elevation. The
lateral spines of the autennulary segment are prominent and
curved forward ; and in front of these are two smaller spines

on the ocular segment. The lateral processes of the first

exposed thoracic segment are narrow, straight, and acute

;

those of the two following segments are broader and rounded
laterally, with a spinule at their postero-lateral angles. There
is a small median carinule or tubercle on the 3rd to 5th
post-abdominal segments ; on the 4th and 5th segments the
lateral carina?, and on the 6th segment all the carinae, end in

spinules ; the terminal segment is armed with a few tubei'cles

near its base, with a longitudinal median carina, on either

side of which is a lateral longitudinal series of very small
tubercles ; there is a rather deep median fissure between the
submedian marginal spines, but no denticles ; betw^een these
and the first lateral luarginal spines there are on each side ten
or eleven very small denticles or spinules. The distal pro-
longation of the base of the uropoda ends in two very
unequal spines, the inner of which bears a small tooth on its

outer margin. Length of the larger individual 5^in."— [Miers.]

Hab. Chili ; Auckland Islands (Miers). Eecorded from
Wellington by Mr. T. W. Kirk. There is a specimen (much
damaged) in the Dunedin Museum labelled " Dunedin." Mr.
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Kirk informs ine that the " Mantis shrimps," dredged iu Wel-
lington Harbour, and exhibited by Mr. Mclutyre at the meet-

ing of the Welhngton Philosophical Society on 2ad July,

1890," also belong to this species.

Mr. Kirk very kindly lent nie a fine spirit specimen (female)

and two dried specimens (males) for examination. The female

is 4|^in. in length ; the males are smaller. The " small median
carinule or tubercle on the 3rd to 5th post-abdominal seg-

ments " is but sliglitly represented on the large female speci-

men, and is bai'ely distinguishable in the smaller male
specimens, and the "lateral longitudinal series of very small

tubercles " on the sides of the median carina of the telson are

also absent in all specimens; but in all other respects the spe-

cimens agree very closely Avitli Miers's description. As the

male specimens are dried, I have not been able to examine the

structure of the terminal joint of the 1st abdominal appendage
in this species.

Protosquilla trispinosa, White.

Go7iodacti/liis tris2)inosiis.

Miers, I.e., p. 121, pi. iii., fig. 10 (1880).

Protosquilla trispinosa.

Brooks, Z.c, p. 71 (1886).

Further synonymy is given by both Miers and Brooks.
Hah. West Austi-alia, Fiji, Ceylon, &c. Eecorded from

New Zealand by Heller, hut Neic Zealand habitat doubtful.

Lysiosquilla spinosa, Wood-Mason.
Coronis sjnnosa.

Wood-Mason, Proe. Asiatic 8oc. Bengal, p. 232 (1875).

Squilla indcfensa.

Kirk, Ann. and Mag. Nat. Hist., ser. 5, ii., p. 466-

(1878).

Kirk, Trans. N.Z. Inst., xi., p. 391 and p. 401 (1879).

Squilla Icevis.

Hutton, Trans. N.Z. Inst., xi., p. 340 (1879) {not Hess).

Squilla tridentata.

G. M. Thomson, Trans. N.Z. Inst., xiv., p. 230 (1882).

Lysiosquilla spinosa.

Miers, "On the SquiUida," Ann. and Mag. Nat.
Hist., ser. 5, v., p. 12, pi. i., figs. 10-12, and
p. 125 (1880).

Of this species I have been able to examine Professor Hut-
ton's type-specimen of Squilla Icsvis, and another specimen
labelled "Squ ilia indcfensa , Kirk,

'

' in the Dunedin Museum ; Mr.

* Monthly Review, ii., p. 427.
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-G. M. Thomson has kindly lent me his type of Sqicilla tridoi-

tata and a specimen obtained at Waipapa Point by J. F. Erec-
son ; and Mr. T. W. Kirk has been good enough to send me
specimens of his SqiiiUa indefensa. I am thus able to give the

synonyms mentioned above with perfect confidence : indeed,

this might almost have been done from the descriptions alone,

as there is little difference between them, except with, regard

to the number of teeth on. the dactylos of the raptorial limbs
;

and this is evidently subject to some variation, as Miers has
already pointed out in some other species. One of my speci-

mens, a male 3'68in. in length, has twelve teeth (without the

terminal spine) on the left side and thirteen on the right ; the

other specimen, a female, has lost the raptorial limbs. Squilla

Icevis, Hutton (type-specimen), has twelve teeth (exclusive of

the extremity) ; Squilla Indefensa, Kirk (type-specimen), has
nine (exclusive of the extremity) ; Coronis spinosa, Wood-
Mason, is described as " ten-toothed," while Miers describes

Coronis tricarlnata, Gray, which I have no doubt belongs to

this species, as having nine teeth including the terminal spine.

Thomson's type-specimen of Squilla tridentata has only three

teeth (four if we include the terminal spine) ; but it is very

small—only 0-75in. long—and is evidently a young form : in the

structure of the telson and in all other points it agrees closely

with the other specimens.

Squilla kevis, Hutton, has, of course, no connection with

Squilla Icevis, Hess., Archiv. f. Naturg., p. 170, pi. vii., fig. 22

(1865), wdiicli Miers puts down as a doubtful synoin'm of

Squilla neiKi, Latreille.

I have no doubt that the •' Lysiosquilla tricarinata {Coro)iis

tricarinata, Gray, ined. White List, Cr. Brit. Mus., p. 85,

1847)" mentioned by Miers'-' is identical with the species now
under consideration. Miers compared it with Kirk's descrip-

tion of Squilla indefensa, and says it is " very probable that it

belongs to the same species;" and, from the further description

of the unique specimen that he gives, I have no doubt this

identification is correct. The specimen was collected in the

Antarctic expedition under Captain Sir J. C. Eoss, but the

locality has not been preserved. I am not able to find out

whether White gave a description of it or not, and whether
his name, therefore, has precedence over Wood-Mason's or not.

The species we are considering, though described by most
of its authors under Squilla, was placed by fliers under the

genus Lysiosquilla, Dana, the species of which differ from the

more typical species of Squilla chiefly in the absence of the

longitudinal ridges or keels on the cai'apace and abdomen.
As no description of this genus has as yet been given in

* Loc. cit., p. 3 2.
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woi'ks on New Zealand Crastaeea, I give liere Brooks's dia-

gnosis of it.

Lysiosquilla, Dana.

Generic Description.— •' Stomatopoda with the 6th abdo-

minal somite separated from the telson by a movable joint

;

the hind body depressed, loosely articulated and wide ; the

dactyli of the raptorial claw wirhout a basal enlargement, but

with more than 6 marginal spines ; no more than 4 secondary

spines, and often only 1 between the intermediate and sub-

median spines of the telson, which is usually wider than long,

and the outer spine of the ventral prolongation from the basal

joint of the uropod usually longer than tlie inner. The larva

is an Ericlithns or SqnillericJithus w"ith the ocular and anten-

nulary somites covered by the carapace ; the lateral edges of

the deep carapace folded inwards over tlie veiitral surface
;

the bases of the postero-lateral spines distant from the dorsal

middle line ; the hind body flat and wide ; the telson w'ider

than long, with a few spines, or only 1, between the inter-

mediate and submedian spines, and the dactylus of the rap-

torial claw with numerous marginal spines."

—

[Bkooks.]

To this he afterwards adds: "The terminal joint of the
exopodite of the 1st abdominal appendage of the adult male
is subtriangular, wath its large outer lobe separated by a suture
from the very small inner lobe, and the fixed limb of the petasma
very small and not ending in a hook."

Lysiosquilla spinosa, Wood- Mason.

Specific Diagnosis.—Whole dorsal surface quite smooth.
Carapace with rostrum making up slightly more than one-
fifth of th(. 'otal length from tip of rostrum to the end of the
telson. Eyes nearly cylindrical, corner somewhat expanded
and wider than the peduncles. Eostrum triangular, sides
slightly arched, acute in front. Eaptorial claw usually with
12 spines on dactylos ; inner edge of the propodos narrow and
finely pectinated, with 3 stout movable spines and a few fine
hairs near the base. Second thoracic segment produced on
each side into a thin rounded projection compressed longitudi-
nally so that when viewed from above it looks like a sharp spine

;

3rd, 4th, and 5th thoracic segments rounded at the sides. Ap-
pendages of the pereiopods ovate, that of the 4th the largest,
that of the 5th narrower than the others. Abdomen widening
slightly posteriorly, 6th segment having the postero-lateral
angles produced into sharp spines. Telson with the posterior
margin semicircular, upper surface with a median and two
submedian ridges ending posteriorly in sharp spines just above
the level of the marginal spines ; lateral portion of telson flat,

expanded, ending posteriorly in the lateral spines; usually 1
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secondary spine between the lateral and intermediate, and 2
or 3 between the intermediate and submedian spines ; in the
centre, between the submedian spines, the margin is notched,
the portion on each side of the median notch being convex,
and bearing 8-9 small secondary spines. Sixth abdominal
appendages (m-opods) large, the basal j)ortion produced into a
long flat spine, ridged below along the inner margin, and
reaching nearly as far backwards as the endopodite ; inside

tliis spine the basal portion bears 2 small spines on posterior

margin ; on the upper siu-face it also bears a spine at the
postero-distal angle. The endopodite is small and oval ; the
exopodite has the first joint nearly as lai'ge as the terminal
joint, and bears 5-6 spines on the distal portion of the outer
margin, the last two being long and curving outwards; terminal
joint oval, with a ridge running along the centre of the upper
surface.

Colour, male gi'eyish, female with abdomen reddish. (For
fidler details see below.)

Length of largest specimen examined, 3-6Siu.

Hah. New Zealand and neighbouring islands. Also re-

corded from the Andamans (Wood-Mason). In New Zealand
this species is evidently widely distributed : llivk records it

from the Chathcirn Islands, Kapiti, and Waikauae ; Hutton's
t}-pe-specimen was obtained at the Auckland Islands ; Thom-
son's was from Port Pegasus, in Stewart Island, and in his

collection there is also a specimen from Waipapa Point ; I

have specimens fi"om Port Chalmers, and there is also a speci-

men in Dunedin Musemn from Otago Harbour. At the meet-
ing of the Hawke's Bay Philosophical Institute on 13th May,
1889, Mr. Hamilton exhibited specimens of this species'- from
the Napier district.

In his report on the "Challenger" Stomatopoda, Brooks
has called special attention to the complicated structure on
the endopodite of the 1st abdominal appendage of the male,

and says that "if each description of a new species contained

a figm-e of this structure, the tracing-out of the generic relation

between the species would be greatly simplified" (p. 13). I

therefore give a description and also figures of tliis appendage
in Lij.iiosqiiilla spinosa. From these it will be seen that in

most respects it pretty closely resembles the corresponding

appendages of Li/siosquiUa maculata and L. excavatrix, as

described and figm-ed by Brooks, though his figm-es—especiallj^

that of the former—are too small to allow of satisfactory com-
parison in detail.

luLysiosfiuilla spinosa the endopodite of the 1st abdominal
appendage of the male (see PI. X., fig. 1) has the basal joint sub-

* Tran?. N.Z. Inst., vol. xxii., p. 551.
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triangular ; the inner edge is sinuous, being convex in proximal

half, and afterwards shghtly concave, the whole of it being

densely fringed with long, very finely plumose set® ; these be-

come somewhat smaller towards the distal end, but there is a

tuft of longer ones again at extremity of the joint ; the outer edge

is curved, and fringed with seta? similar to those on the inner

margin ; towards the base these set® are short, more spiniform,

and not so numerous. Tliis basal joint is divided into two parts

by an oblique suture running from the outer corner of the base

across the joint to the inner distal angle. It would appear

that the outer distal portion thus separated off is to some ex-

tent movable, as three narrow muscular bands arising from

the same muscle that supplies the movable limb of the forceps

extend as far as the suture. There is a small tuft of 5-6

simple setse on the surface of the joint on the proximal side of

the suture. The terminal joint, B, of the appendage is divided

from the basal joint by a nearly transverse suture ; it consists

of the inner lobe, b, and the outer lobe, a. The latter is con-

siderably longer than the former, from which it is completely

separated, and is very different from it in shape, but is not

larger; it is subtriangular, articulating to the basal joint by
a very narrow base ; it expands distally, and has the end
regularly rounded ; the outer edge is smooth, but the end and
inner margin are densely fringed with long plumose setae, the

outer ones being the longest. The inner joint is partially over-

lapped by the outer, and is irregularly circular in outline.

The retinaculum is distinctly marked, it ends acutely, and
has nearly the whole of the inner margin densely covered

with the characteristic curved seise. The movable limb of

the forceps, /, is long, curved outwards, and ending acutely

in two pomI:s; the fixed limb, e, is small, rounded at the end,

and apparently curving outwards from the joint, but not

hooked.
Secondary sexual differences between the sexes appear to

be rare among the Stomatopoda, though Brooks records slight

differences in Ltjsiosquilla macnlata. Differences in colour

are more common. Brooks states that the male of Pseudo-
squilla ciliata is said to be more brilliantly coloured than the
female, and that the female of Lysiosquilla cxcavatrix is larger

and darker than the male. Of Lysiosquilla spinosa I have
seen one female only, all the rest being males ; but, as the
males were all closely alike in colour, and differed markedly
from the female, I am inclined to think that the difference is

normal : and it is worthy of note that in this species, unlike

Pseudosquilla ciliata, it is the female that is more brilliantly

coloured. In this specimen the thorax and abdomen are also

slightly broader in proportion than in the male (see measure-
ments below) ; but whether this is accidental or normal I cau-

5
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not say. The raptorial claws were missing in my single

female specimen, but Mr. Hamilton tells me that those of

the female differed to some extent from those of the

male in his Napier specimens. The males are greyish in

colour, the general surface of the body being of a semi-trans-

parent white, and varyingly covered with dark spots, so as to

give a grey appearance. There is generally a well-marked

line of these along the posterior margin of the segments of the

thorax and abdomen, and a much broader but lighter band
along the anterior margin. The carapace, raptorial limbs,

and uropods are more sparingly marked with dots ; the telson

is much darker, but has white stripes along .the median and
submedian ridges, and the margins are also white. In most
of these respects the female is similar-coloured, but the cara-

pace is darker, and the grey colour is more distinct on the

sides of the thorax and abdomen, and does not extend across

the centres of the segments so much as in the male ; the grey

portions, which are rather darker than in the male, have also

a slight greenish tint ; and, in addition to this, the whole of

the central part of the segments of the abdomen is coloured a

bright red. This description of the colours of the animals

was taken originally from fresh specimens, but very little

change has as yet taken place in the sphit specimens, the

bright red of the female in particular bemg just as brilhant

as in the fresh specimen.

Nothing is known as yet of the habits of this species.

Although widely distributed, it is, probably owing to its

habits, not very often taken, and most of the specimens

known have been taken from the stomachs of fish. Both my
specimens, one of Mr. Thomson's, and Professor Hutton's,

were obtained in this way. Professor Hutton's being from the

stomach of Notothenia microlepidota. Most species of the

group are burrowing animals ; and LysiosquUla cxcavatrix,

the habits of which have been fully described by Brooks, lies

in wait for prey in its burrow, and seldom ventures far from

the burrow.
Much interest attaches to the larval forms of the Squil-

lida. These are transparent pelagic animals, very different

in appearance and in habits from the adults ; but nothing

special is as yet known of the larval forms of LysiosquUla

sinnosa.

For convenience of comparison I have appended a table of

measurements of both male and female, similar to those given

by Brooks for LysiosquUla cxcavatrix. I have made these

measurements as carefully as possible ; but it must be borne in

mind that some of the parts are not easy to measure accurately,

and that they may vary to a considerable extent even on the

two sides of the one specimen : thus, in the male specimen
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measured, the scale of the 2ud antenna was 0'28iu. long on
one side, but only 0'20in. on the other.

Lysiosquilla SPINOSA, Wood-Mason.

Measurements.

In
Hundredths
of an Inch.

In Thou-
sandths of

Total Length.

Total length on middle line

Rostrum .

.

. . ' .

.

Carapace

Total length of rostrum and carapace

Prom posterior edge of carapace to that of

2nd thoracic segment
Prom posterior edge of 2ud thoracic segment

to that of 3rd
From posterior edge of 3rd thoracic segment

to that of 4th
Prom posterior edge of 4th tlioracic segment

to that of 5th
Length of 1st abdominal segment .

.

2nd
3rd
4th
5th „

6th
telson

Total length of hind body

Width of carapace at anterior end
Greatest width of carapace
Width of 2nd thoracic segment

3rd
4th
6th

Width of 1st abdominal segment .

.

2nd
3rd
4th
5th
Cth

Greatest width of telson .

.

Length of 1st antenna, from tip of rostrum to
tip of longest flagellum

Length of appendage of 2nd antenna
Length of scale .

.

Length of eye
Total length of swimmeret

3-68

0-18

0-62

0-80

012

0-20

0-22

0-22

0-30
0-.30

0-30

0-30

0-38

0-22

0-32

2-88

0-50

0-80

0-35

0-55

0-60,

0-60

0-68

0-70
0-72

0-73

0-74
0-65

0-60

0-G2
0-63

0-28

018
0-62

3-21 1-000

0-14

0-56
0-049
0-169

0-70 0-218

0-12

014

0-20

0-20
0-25

0-26

0-26

0-26

0-32

0-22

0-28

0032

0054

0-059

2-51 0-782

0-40

0-70

0-36

0-50

0-56

0-58

0-65

0-66

0-67

0-67

0-68

0-62

0-56

0-48

0-58

0-25

0-16

0-52

0-136
0-218
0-095
0-150
0-103

0-163
0-185
0-190
0-196
0-198

0-201

0-176
0-103

0-168
0-171

0-076
0-049
0-168

1-000

0-044

0-174

0-218

0-037

0044

062

0-062

0-078

0081
0081
0-081
0-097
0-069
0-087

0-780

0-125

0-218
0-112
0-1,56

0-174
0-181

0-202
0-206
0-208

0-208
0-212
0-193

0-174

0149
0-181

0-078
0-050
0-162
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DESCRIPTION OF PLATE X.

Fig. 1. Lysiosguilla spinosa, Endopodibe of first abdominal appendage
of male, posterior side : A, basal joint ; B, terminal joint,

with outer lobe a, and imicr lobe b. (Enlarged.)
Fig. 2. Terminal joint, B, of same, anterior side : d, retinaculum ; e,

fixed limb of forceps ; /, movable limb of forceps. Other
letters as in fig. 1. (Enlarged.)

Fig. 3. Portion of the retinaculum, highly magnified, showing the
curved seta?.

Art. VII.—On the Changes in Form of a Parasitic Isopod
(Nerocila).

By Chas. Chilton, M.A., B.Sc.

[Bead before the Otago Institute, 13th October, 1890.]

Plate XI.

Nerocila macleayii.

Gilonera tnacleayii, Leach, MS. ; White, in Dieffeub. Voy,
N.Z., vol. ii., p. 268. [See Miers, Zool. H.M.S.
" Alert," p. 301.1

Nerocila imbricata, List Crust. Brit. Miis., p. 108, sine

descr. Miers, Cat. N.Z. Crust., p. 107.

Nerocila novcB-zelandice, Schiodte & Meinert, Naturhistorisk
Tidsski-ifft, ser. iii., vol. xiri., p. 70, pi. v., figs. 10, 11.

Nerocila viacleayii, Thomson and Cliilton, Trans. N.Z. Inst.,

vol. xviii., p. 155.

Nerocila macleayii, Thomson, Trans. N.Z. Inst., vol. xxi.,

p. 263.

This species was given, under the name Nerocila imhricata,

in Miers's " Catalogue of the New Zealand Crustacea" (1876),

as being represented in the collections of the British Museum
by specimens from' New Zealand. Up to the time of publish-

ing our " Critical List of the Crustacea Malacostraca of New
Zealand " in 1885 neither Mr. Thomson nor myself had met
with any specimens, and consequently the note, " We do not

know this species," was added in the list after the name of

the species. Very soon, however, after the publication of this

list both of us got specimens, and it appears that the species

is not an uncommon parasite on several fish, especially on the
west coast of New Zealand.

Young forms on which the incubatory pouch has not yet

been developed differ very much from the adult female in the

proportions of the body, the prominence of the epimera, &c,,

so that I did not recognise them as belonging to the same
species until I got from the Dunedin Museum a bottle con-
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taining four specimens, of which one was an undeveloped

female, and another a fully-developed female with large incu-

batory pouch, and the other two also females with pouches

developed, but in other respects intermediate stages between

the first and second. It is the first form that has been de-

scribed by Schiodte a.nd Meinert as Nerocila nova-zelandice,

and is by them spoken of as " virgo." Their detailed descrip-

tion applies very closely to specimens of this stage, so that I

have no hesitation in giving their name as a synonym. These

a,uthors have given the differences between the "virgo" and
the adult female in other species of Nerocila, but the material

at then- command evidently did not enable them to do this for

this particular species ; and, as their work is not easily acces-

sible to students in New Zealand," I propose to give here a

description of the " virgo," and afterwards to compare it with

the fully-developed female.

The body is narrow-oval, about three times as long as

broad. The head is large, suborbicular, broader than long,

slightly immersed in the first segment of the thorax, front

rounded or with very sliglit indication of an angle in the

centre. The eyes are of fair size and quite distinct, sub-

pentagonal or subhexagonal in shape. The 1st pair of

antennae are somewhat compressed ; those of the 2nd pair

much more slender, terete, 11-jointed. The posterior angles

of the first five thoracic segments are not produced, and are

rounded or obtuse ; those of the 6th and 7th segments are

obtuse and very slightly produced backwards. The first three

pairs of epimera are rectangular, overlapping, rounded pos-

teriorly ; the last three are somewhat acute posteriorly ; the

5th more produced than the 4th, and the 6th equally more so

than the -jth. Last pah- of thoracic legs a little longer and
more slender than the others, and with a few spines on the

meros, carpus, and propodos. Abdomen exposed—that is, not
covered by the thorax ; much longer than broad ; 1st segment
shorter than the otliers ; 2nd, 3rd, and Ith subequal ; oth a
little longer : pleural portions of the 1st and 2nd segments
only slightly produced. Telson cordate, as long as the other
segments of the abdomen together, about as broad as long,

somewhat sharply rounded at the extremity. Uropoda with
the basal joint expanded distally, and slightly produced at the

inner distal angle ; inner branch broad and flat, Avidening a
little distally, obliquely truncate, a very small tooth at the
inner angle, the truncate extremity slightly sinuate, outer

angle reaching a little beyond the extremity of the abdomen
;

outer branch much narrower and somewhat longer, widest
about the middle, flat, extremity subacute.

* r am indebted to INIr. Thomson for the loan of his copy.
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Colour indistinct, yellowisli or olivaceous, sometimes with
an indistinct darker line down the middle, and one much more
indistinct down each side.

Length, OwSin. ; breadth, 0-28in.

There are no marks indicative of sex on the immature form
I have described and figured (see PI. XI., fig. 2) ; but it appears^

to be a slightly younger form than the " virgo " described by
Schiodte and Meinert under the name Ncrocila novce-zelandia.

The adult female (see PI. XL, fig. 1, a, h, c) is much broader
in proportion, being only about twice as long as broad ; the
eyes ai'e very indistinct ; the 6th and 7th thoracic segments
have the postero-lateral angles acute and much more pro-

duced, and the last three pairs of epimera are acutely pro-

duced backward, but not beyond the posterior margin of the
segments to which they belong. The plem'al portions of the
first two segments of the abdomen are largely developed and
flat ; that of the 2nd extends backwards as far as the base of

the urojioda. The uropoda are more slender than in the im-
mature forms, and have the basal joint acutely produced
rather more than half-wa}' along the inner edge of the inner
branch, which is obliquely truncate, and has the outer angle
very acute ; the outer branch is narrower and rounder than in

the inmiature forms, does not widen at all in the middle, but
gradually narrows from the base to the extremity, which is

acute.

The colour is olivaceous, and is usually darker and more
uniform than in the immature forms.

Length, l-3in.
;
greatest breadth, 0-G5in.

From the Otago University Museum I obtained four speci-

mens, of which the first was an immature form closely re-

sembling the one I have already described, the length being

0-9in., and the breadth 0-3in. The second specimen was a
female with eggs in the brood-pouch, but evidently not so

fully grown as the mature form described above ; the length

was l-05in., and the greatest breadth was 0-45in., so that the

body is narrower than in the fully-developed female ; and the

epimera, posterior angles of the thoracic segments, and pleural

portions of the first two segments of the abdomen were also

less developed. The third specimen was also a female bear-

ing eggs, and was larger and more developed in all the respects

mentioned than the second specimen, being l-15in. long, and
0-5in. in its greatest breadth. The fourth specimen was a
fully-developed female precisely similar to the form described

above, but was slightly larger, being l-4in. long and 0"7in.

broad.
This species seems to be widely distributed in New Zea-

land, and to be found on several kinds of fish, though, un-

fortunately, I am not able to give any precise information as-
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to its hosts. I have seen specimens from Lyttelton, Duuedin,

and Greymouth, those from the latter locahty being forwarded

to me by Mr. E. Hehns. Mr. Thomson also records the

species from the west coast of the South Island. Schiodte

and Meinert had specimens from Melbourne also.

It is hazardous to venture opinions on the affinities of

different species from descriptions alone ; but, so far as I can

tell from those of the species described by Schiodte and

Meinert, the one that comes nearest to our species is N.

duviatilis from the Eio Plata—a species which is perhaps the

same as one found at the Falkland Islands.

DESCRIPTION OP PLATE XI.

i'ig. 1. Nerocila madeayii, mature female : a, dorsal view ; 6, side view,

limbs omitted ; c, uropoda.
Fig. 2. Nerocila madeayii, immature form : a, dorsal view ; b, side view,

limbs omitted ; c, uropoda.

Note.—Figs. 1, a, and 1, b, and 2, a, and 2, b, are twice the natural

size ; figs. 1, c, and 2, c, are more enlarged.

Aet. VIII.

—

On the Anatomy of the Bed Cod (Lotella

bacchus).

By James M. Beattie, M.A., from the Biological Labora-
tory of the University of Otago.

Communicated by Professor Parker.

[Reaa before the Otago Institute, 9th September, 1890.]

Plates XII.-XV.

In this paper I propose dealing with the most important
features in the general anatomy of our New Zealand Eed
Cod {Lotella bacchus). The original paper, which was written

last year as a thesis for the honours examination of the New
Zealand University, contains a quantity of matter which it

has been deemed advisable to omit. This matter was simply

a restatement and verification of the facts, in the anatomy of

other Teleosteans, so well stated in our usual text-books, and
therefore superfluous in a paper such as the present.

Lotella bacchus.

External Characters.—Form of lateral-line scales. Variation

in tin formula.

Skeleton.—Articulation of dermal-fin rays with interspinous

bones. Symmetrical tail. Cartilaginous parts of cranium.
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Enteric Canal.—Liver, spleen, gall-bladder. Eelative position

of chief organs. Pei'itoueum. Frozen sections.

Gills.—Pseudobranch.
Air-hladder.— 'RidigQ from fontanelle to tip of coruu. Convey-

ing sound-waves.
Urino-genital Organs.—Histology of lymphatic glands.

Circulatory Organs.—Third and fourth efferent branchial

arteries unite.

Brain.

Auditory Organ.—Position of otolith, &c.

Parasites.—Tcenia sp.(?). Nematoda {Filaria sp.?). Chondro-
canthus lotella. Lerne'a lotella.

External Characters.—The lateral-line scales, besides differ-

ing from those covering the other parts of the body, also differ

among themselves. They are generally of an oval form.

Some, however, have an indentation at their posterior border.

Others have a prolongation from their posterior ends, and are

thus somewhat racket-shaped in appearance.

In regard to the number of dermal-fin rays and branchio-

stegal rays there is considerable variation. I append the

statements given, without any qualification, by Professor

Hutton and by Dr. Giinther, and some of the I'esults ob-

tained by myself :

—

Hutton : D., 10/41; A., 41 ; V., 6; B., 7.

Giinther: D., 10/42; A., 40; V., 6; B., 7.

Beattie: D., 10-12/39-45 ; A., 43-50; V., 5; B., 7.

From this table it will be noticed that, while both Hutton
and Giinther make out 6 rays in the pelvic (ventral) fin, I

have been able to make out only 5 in the twenty-five to thirty

specimens which I examined. Again, in not a single speci-

men have I got less than 43 rays in the ventral (anal) fin,

while the numbers of Hutton and Giinther are 41 and 40
respectively. In fact, in only four specimens did I make out

43. In all the others the numbers ranged from 44 up as high

as 50, 45 and 46 being the predominating numbers. The
numbers in the dorsal fin also show considerable differences.

In the anterior part 10 seems to be the usuoi number, but in

two specimens I counted 11 and in seven specimens I made
out 12. In the posterior part I make 43 and 44 the most
usual numbers. In only one specimen, and that a very young
and small one, did I find 41, the number given by Professor
Hutton ; two had 42, one 39, and two 45.

Skeleton.—This agrees in the main points with the typical

Teleostean skeleton. There are, however, certain modifica-
cations. The most noticeable and perhaps the most inter-

esting of these is the mode of articulation of the dermal-fin
rays with the interspinous bones (fig. 10). Each interspinous
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bone is intercalated between two adjoining dermal-fin rays, its

hatchet-shaped dorsal portion seeming to abut against or

articulate with, on the one hand, the posterior edge of the base

of a fin-ray, and, on the other hand, with the anterior edge of

the base of the fin-ray immediately behind. Closer examina-

tion of a freshly-prepared skeleton, however, shows that the

interspinous bone articulates not with two adjoining dermal-

fin rays, but with two adjoining nodules of cartilage (a.c, fig.

10). These nodules are perfectly distinct, and lie in the hollow

of the saddle-shaped base of the dermal- fin rays. Each is

pear-shaped, and is in length about one-twentieth of that of

the dermal-fin ray, and in breadth about one-third of that of

the base of the dermal-fin ray. This cartilage seems to me to

correspond with that found in the Eibbon Fish (Begalecus

argciiteiis) by Professor T. J. Parker, and to which he refers as

follows :
"

. . . . an ovoidal cartilage on wdiich is

perched . . . a dermal-fin ray. I have not met with cartil-

ages of this kind in any fish wdiich has come under my notice,

and can find no account of any such in the works at my dis-

posal. I regard them as representing a second or distal series

of radials orpterygiophores, the interspinous bones forming the

proximal series."

Following the last undoubted caudal vertebra is a fan-

shaped bone—the hypural. This bone, together with foiu'

others (two dorsal and two ventral), give the symmetrical
appearance to the Teleostean tail. These bones, at first sight,

appear to be flattened neural and haemal spines ; but they are

attached, three to the last undoubted caudal vertebra and one
to the hypural, by ligament only.

A very obvious cartilaginous nodule against which the

posterior v^rds of the prffimaxilla and maxilla abut is found in

Lotelln, and is identical with that found in Gadus. Curiously
enough, as Professor Parker has pointed out, no mention is

made of this in the leading authorities.

There is at the posterior part of the cranium on eacli side

of the basioccipital a rather large aperture partly closed by a
very thin lamina of bone. This aperture is bounded dorsally

by the exoccipital, laterally and internally by the basioccipital,

laterally and externally by the opisthotic, and ventrally by the
basioccipital and opisthotic. This aperture opens into the
auditory capsule, and will be referred to in the description of

the air-bladder and auditory organ as the auditory fontanelle.

The cartilaginous parts of the cranium are situated in the
ethmoid and auditory regions.

In the ethmoid region there is a median cartilage lying
below the mesethmoid and above the vomer throughout the
full length of the latter bone. This cartilage sends off pro-
cesses into vacuities in the mesethmoid. About its centre it
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sends up au hourglass-shaped process which has immediately
behind the thick part of the mesethmoid, and extends up to

the anterior face of the frontals. It also sends off side-pro-

cesses into the parethmoids, these processes projecting outside

at the articular facet for the palatine. The remaining car-

tilaginous parts of the cranium are contained in the auditory

capsules. These extend to the outside by prominent processes,

which issue at the facet on the cranium for the articulation of

the hyomandibular.
The Enteric CancU.— From the mouth-cavity the gullet

leads to the stomach, which occupies a considerable portion of

the abdominal cavity, extending from its front wall backwards
and downwards to the region of the anus. From the dorsal

part of the stomach goes off the intestine, which is continued

backwards for some distance. It then bends on itself and
passes forward to the region of the stomach, thus forming the

looped duodenum. It again bends on itself and passes back-

wards, forming the ileum and rectum, and finally ends at the

anus (PI. XII., fig. 1).

About \m.. posterior to the junction of the stomach and in-

testine are given off from the intestine, in the form of a ch'cle,.

a few blind tubes. These are the pyloric coeca {j)y. c, figs.

1 and 10). From the examination of a number of specimens

I conclude that the normal nmnber of these pyloric cceca is

six. However, that number is not constant. In one specimen

the dorsalmost of these cceca at about lin. from its blind end
gave off a branch which ran almost parallel with, but not quite

to the bottom of, the parent coecum. Length of coeca, 2iin.

Length of branch, -fin. In another specunen I found seven

distinct coeca ; while in still another I found eight, two of

which were, however, much smaller than the others.

The mucous membrane lining the inside of the gullet varies

from a whitish to a pinkish tint, and is thi'own into a large

number of longitudinal folds : that of the stomach is of a

light-yellow colour, and is folded in all directions except a

small area, just in front of the entrance to the intestine, which
is absolutely devoid of folds.

At the entrance of the intestine there is a small flap which
represents the pyloric valve (fig. 1).

Immediately posterior to this valve are the openings of the

pyloric coeca. Each opens into the intestine by a separate

aperture. From the posterior end of the ileum there passes

into the rectum a very prominent valvular flap, the ileo-rectal

valve (fig. 1).

Tbe interior of each pyloric coecum is lined by glandular

mucous membrane of a rather brownish colour. The inside

walls of the intestine are also lined with this glandular mucous
membrane.
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The Liver : In the natural position of parts the liver covers

almost the whole of the alimentary organs. It is attached at

the anterior end of the abdomen, and terminates freely at the

posterior end. It is a large yellowish-brown-coloured organ

(fig. 3), consisting of a long left lobe (l.l.), a right lobe (r.l.)

much shorter than the left, and a short middle lobe {in.L).

While agreeing with Gadus morrhua in these points, it differs

in the fact that all three lobes are distinctly divided into

lobules. Consequently the edges of the lobes have an irregular

outline.

In the left lobe there are two rather large lobules, the

anterior one {lob. 2) overlapping the posterior one Qoh. 1).

Each of these is again di^'ided into a number of less marked
and much smaller lobules.

The central lobe is divided into four very distinct lobules

(lob. 1-4), while the right has two well-marked ones (lob. 1

and 2).

The spleen is a smooth dark-red body of elongated form
lying dorsad of the stomach. The gall-bladder (fig. 2) is an
ovoidal sac filled with bright-green bile, situated about the
middle of the abdominal cavity towards the right side. From
it there passes forwards the cystic duct, which almost at its

anterior end dilates, forming a sac-shaped body {d.c). At this

point it is joined by the hepatic ducts from the liver.

There are nine of these hepatic ducts. The 8th and 7tli

and the 6th and 5th unite, forming each a common branch
before opening into the cystic duct. The duct formed by the
union of the cystic and hepatic ducts—-the common bile-duct

—opens into the intestine just beyond the pylorus.

The walls of the cystic duct are unequally thickened. I

di-aw this conclusion from the fact that when the bile is-

forced through the duct the walls become covered with well-

marked dilatations, giving them a regular tuberculated ap-

pearance.
The Eelative Position of the Chief Organs : Through the

kindness of Professor Parker I was permitted to avail myself
of his privilege and have some specimens frozen at the Burn-
side Eefrigerating Works. They were kept in the chamber
three days ; the freezing operations at Burnside having been
stopped the day I took my specimens. However, at the end
of that time they were found to be sufficiently hardened. Sec-
tions were made with a small saw, each section wrapped in
calico, and transferred to weak spirits for a few days before
being mounted. From these sections, and by means of dis-

section, I have made out the topography of the chief organs
as follows : The gullet passes from the mouth-cavity back
into the stomach, which lies immediately below the air-

bladder, and immediately above the ventral body-wall (fig. 10).
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The stomach extends nearly to the posterior eud of the abdo-
minal cavity. At about its middle it is separated from the
air-bladder by a rather -thin spleen. This, though dorsad of

the stomach, lies somewhat to the right side (fig. 13). From
the stomach passes off the coiled intestine, opening into

which are the pyloric coeca. These coeca and the separate
coils of the intestine are numbered and named in the draw-
ings of the sections (figs. 10 to 15) in correspondence
with the numbers and names in the figure of the enteric

canal (fig. 1). The cardiac division of the stomach gives off

(fig. 12) towards its ventral right side the pyloric division.

This branch passes dorsalwards and then to the posterior

end ; coils on itself and forms the duodenum. This, again,

turns and passes backwards, ending in the anus (fig. 14). From
fig. 10 we see that the duodenum passes to the posterior end
of the abdominal cavity. Both coils of the intestine lie on the
right side, and the pyloric coeca lie on the right and ventral

walls of the stomach. The disposition of the pyloric coeca is

shown in figs. 12 and 13 : 1 and 2 lie on the right side of the
stomach ; the remaining four lie ventrad of the stomach : 3, 4,

and 5 are shown in fig. 12 opening into the pyloric division of

the stomach.
The gall-bladder and the spleen are both dorsal to the coils

of the intestine. The gall-bladder is posterior, and the spleen
anterior. The cystic duct passes over the right side of the
spleen, joins the hepatic ducts in the anterior region of the
cavity, and then passes into the intestine immediately in front

of the junction of the pyloric coeca.

The right lobe of the liver extends backwards about lin.

posterior to the hindermost end of the stomach, lies on the
right side of it, and in the natui'al position of parts covers the
gall-bladder, spleen, and part of the folds of the intestine.

The left lobe is opposite to this, and extends to the posterior

end of the abdominal cavity. In its natural position it covers

the whole of the ahmentary organs. The middle lobe lies

immediately ventral to the stomach.
The liver, with its three lobes, completely surrounds the

gullet. The middle lobe however is short, and in the region

of the stomach the viscera are bounded laterally but not ven-

trally by the liver.

The organs of reproduction lie in the posterior part of the

abdominal ca\dty, rather towards the left side (figs. 10 and 14).

They lie below the air-bladder, and pass forwards to the

dorsal region of the stomach.
The heart, in its pericardial cavity, is at the ventral anterior

part of the body, and separated from the abdominal cavity by
a vertical partition.

The sinus vanosiis occupies the posterior and ventral region
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of the organ. The auricle occupies the dorsal part, and the

ventricle the ventral part.

The air-bladder extends throughout the whole length of

the abdominal cavity, and lies below the vertebral column,

from which it is separated throughout the greater part of its

length by the middle kidney. At its posterior end it hes just

below the rather thicker posterior kidney, and at its anterior

end it is bounded above by the lymphatic glands. At_ its

anterior end the air-bladder gives off two cornua, which,

passing outwards and slightly upwards, end in a blunt ex-

tremity just posterior to the opercular bone.

Peritoneum : This consists of the usual parietal layer

lining the body- cavity, and visceral layer reflected over the

viscera. In the anterior two-thix'ds of the abdominal cavity,

the peritoneum, which chere lies on the outer side of the liver,

is extremely delicate, and is closely attached to the liver, while

in the posteiior third, especially on the right side (the right

lobe of the liver not extending to the posterior end of the

abdominal cavity), it is quite free, and consequently can be

easily made out. On the ventral face of the air-bladder in the

middle line the two layers pass into one another, and from this

point pass ventrally the various mesenteric attachments of

the viscera, which are in strict agreement with those given for

Gadus morrhua in Professor Parker's " Zootomy." There
are various invaginations of the visceral layer, which form
peritoneal pouches for the various organs. One on each side

passes between the liver and the stomach and mtestine. On
the right side the stomach and some of the folds of the in-

testine and gall-bladder are separated by a second pouch, and
each gonad is enclosed in a separate pouch.

The Air-oladdcr.—The air-bladder covers the whole of the

dorsal wall of the abdomen, the peritoneal lining of which is

reflected over its ventral surface. The dorsal wall of this

bladder is, especially in the middle and anterior regions, much
thinner than the lateral and ventral walls.

The air-bladder passes from the posterior part of the abdo-
minal cavity forwards right to the anterior part as a regular
oval body. It theii diverges dorsad, and to the right and left,

forming a right and a left cornu.

These cornua pass outwards and forwards until they reach
almost the exterior (being separated from the outside merely
by a thin layer of skin), just below the operculum in front of

the dorsal end of the shoulder-girdle. They end blindly, and
their anterior walls lie close against the posterior part of the
cranium. The anterior face of the bladder, or, more strictly, of
its cornua, towards the middle line is much thickened. This
is especially the case at two points v/here a thick button-like
body is seen. These button-like bodies are found to fit against
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the skull at the apertures of the auditory capsules (fontanelles)

already referred to, to come into close contact with the lamina
of each fontanelle and thus to completely close them. To
quote from Professor Parker's paper in the " Transactions of

the New Zealand Institute, 1882 :
" " Each cornu fits closely

against the three facets of the skull, and is strongly attached
by fibrous tissue The arrangements described

must form a fairly-efficient transmitting ajDparatus for the
organ of hearing. Sonorous vibrations, meeting the thin sub-

opercular skin, will be transmitted to the air in the aix'-bladder

and thence to the auditory fontanelle, the vibration of which will

act immediately on the perilymph. The subopercular skin will

thus act as an imperfect tympanic membrane, the air-bladder

as a tympanic cavity, and the auditory fontanelle as a, fenestra
ovalis." On the removal of the dorsal wall of the air-bladder,

in situ, there is noticeable a sort of cave, bounded anteriorly

by the button-like body already referred to. This cave thus
lies immediately posterior to the auditory fontanelle, and is

especially noticeable, because between the two caves (i.e., at

the median anterior part of the bladder), the dorsal, the an-

terior, and the ventral walls of the bladder are united and
thickened, forming a solid bar-like body. From that portion

of this thickened bar which lies mesiad of the two fontanelles

there passes backwards and outwards to the posterior and ex-

treme ends of each cornu a ridge formed as a thickening of

the dorsal wall of the cornu. The inner end of this ridge

forms the right or left—as the case may be—boundary of the

cave referred to.

By this arrangement there is an imperfect partition between
the main body of the air-bladder and its cornua, and I would
suggest that the air-bladder is thus rendered a more perfect

tympanic cavity than it would otherwise be. At any rate, it

seems pretty certain that the ridge will, at least, have the

effect of conducting the sound-waves to the auditory fonta-

nelle.

Given off from the ventro-lateral walls of the air-bladder

are a number of diverticula, which serve as means of attach-

ment.
The rete niii-abilo extends forwards from about the middle

of the bladder. At its anterior end it passes outwards and
forwards in its own cornu. In a young specimen each retc

mirahile is a distinct band, and the anterior end^—that con-

tained in the cornu—is separate from the posterior. In older

specimens the two bands have grown together in the middle
line, and the break at the anterior end is almost obliterated.

Urino-genital Organs.—The kidneys lie on the dorsal sur-

face of the abdomen above the air-bladder, one kidney lying

on each side of the vertebral column. They consist of two
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irregular longitudinal bands—the right one being the narrower

—which pass at the anterior end into two brownish-red

bodies, which lie dorsal and also partly anterior to the anterior

end of the air-bladder. These improperly-called head-kidneys,

to which I will refer again, come in contact with the posterior

end of the skull, and also lie to some extent on its dorsal sur-

face under the muscles. These bodies are the remains of the

original pronephros. The remaining part of the kidney is nieso-

nephros. At the posterior end the longitudinal bands—the
middle kidney—unite and form a median mass lying posterior

to the air-bladder, and enclosed in the first haemal arch. This

posterior kidney bends forwards and passes forwards and
downwards for about liiu. or 2in. From this part of the

kidney goes off the ureter. Narrow at its posterior end, it

widens to form two pouch-like diverticula— the urinary

bladder,—and again gradually narrows to its opening behind

the anus. The great difference between the kidney of Lo^cZZo

and that of Gadus as figured by Smith and Norwell, in their

" Illustrations of Zoology," is seen in one of the middle
kidneys of Lotella being narrower than the other, and also

in the presence of the great posterior kidney which extends

into the abdominal cavity below the air-bladder. This part

seems to be entirely absent in Gadus. A microscopic exami-
nation shows that the middle and posterior parts of the kidney
have the usual structure ; but that the so-called head-kidney
is absolutely devoid of kidney structure. The whole is com-
posed of an aggregated mass of rounded very small cells,

which, unlike the corpuscles seen in the blood-vessels, do not
fit closely into one another. TJie structure is that of a simple
lymphatic gland. Balfour, in the " Quarterly Journal of

Microscopii. Science," vol. xxii., 1882, has described the
•same structure in several other fishes, with the exception
that he found kidney tissue mingled with his lymphatic
tissue.

Ovaries : These are two conical bodies uniting with one
another posteriorly, and lying one on each side in the j)Osterior

part of the abdominal cavity. The ovaries send off from their

posterior ends a common duct, which runs parallel with the
ureter, and is separated from it by a very thin wall. The
oviduct opens to the outside between the anus and the urinary
aperture. The cavity of the ovary is filled with plate-like
bodies, which are prolongations of its walls, and from the
epithelium of which the ova are formed.

Of the male organs I can say nothing, for in working up
this paper I never came across a male. This was no doubt
due to the fact of the great preponderance of female fishes over
males—a fact vouched for by Dr. T. W. Fulton in Geddes and
Thomson's " The Evolution of Sex."
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Circulatory Organs.—Hem we have the purely typical

Teleostean type. The only peculiarity and difference between
Lotella and Gadus that I have been able to make out is

that in Lotella the 3rd and 4th efferent branchial arteries

unite and form a common trunk before opening into the left

epibranchial artery.

Organs of Respiration.—The gills are four in number, and
conform to the Teleostean type.

There is, however, also a rudimentary gill. This pseudo-
branchia is seen as a small red patch covered with mem-
brane and lying just under the operculum. Thus it is a little

anterior to the dorsal end of the first branchial arch. On
removing the membrane we see a rather irregular red body,
usually with marked indications of a filamentous structure

(fig. 4). But in some specimens examined absolutely no trace

of filaments could be made out. In all cases, however, the

blood-vessels to the pseudobranchs could be made out.

Brain.—Again we have a structure almost identical with
that of Gadus morrlma.

I have noticed in all the specimens I examined a very thin

cord of nervous matter passing, on each side, along the
brain-membranes, and slightly dorsal to the brain. This
cord unites the tenth nerve with the cutaneous branch of the

fifth.

The so-called prosencephala have no trace of a cavity,

and it seems perfectly justifiable, as stated by Eabl-
Riickarat, to consider them as merely elevations on the
floor of the prosencephala, the roof of which is formed by
pia, and which is consequently very easily torn away, and
is so in usual dissections of the brain. The microscopic

anatomy seems to me to put all doubt out of the question.

The brains were hardened in situ, the bone decalcified, and
sections made. In these sections (figs. 16 and 20) the

pallium or roof of the prosencephala was well shown.
Auditory Organ (figs. 5 to 9).—The auditory organ con-

sists of an ovoidal vestibule (i'.) and three semicircular

canals—two vertical and one horizontal. The vertical canals

are anterior and posterior. Each canal starts from the top of

the ovoidal vestibule with a swollen part—the ampulla—and
passes upwards to the dorsal region of the auditory capsule.

They then pass backwards and forwards respectively, and
finally meet. Their adjacent limbs are thus confluent. The
common limb then passes directl}' downwards, and opens into

a swelling at the top of the vestibule. The horizontal canal

[h.s.c.) hes entirely on the outer side of the vestibule, and
opens into it by two separate openings. The ampullte of the

canals are situated at their extreme ends, those of the

anterior and horizontal canals being anterior, and that of the
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posterior canal being posterior. The ampulhe of the anterior

and horizontal canals open into a common branch, probably
of the ovoidal vestibule. In this small pouch is a very small
calcareous otolith—asteriscus (as.). The ovoidal vestibule

uho contains a large calcareous otolith—sagitta (5.).

It will be noted from my description that this auditory

organ of Lotella bacchus differs very markedly from that of

Gadiis morrhua as figured by Professor G. B. Howes in

Parker's " Zootomy," and as figured by Smith and Norwell in

tlu'ir " Illustrations of Zoology." Whereas in Gadus morrhua
tl)e small otolith, asteriscus, is contained in a separate pouch
at the posterior end, in Lotella bacchus it is placed in a pouch
at the anterior end, and a pouch which is in direct communi-
cation with the ampullae of the anterior and horizontal
semicircular canals. The utricle is not sharply marked off

from the saccule. There is no trace of the cochlea of Gadus.
Relation of Auditory Organ and Air-bladder (fig. 6) : At its

posterior end the ovoidal vestibule is somewhat flattened.

This flattened part, which is composed of an exceedingly thin

membrane, fits exactly and very closely against a thin, bony,
and perfectly transparent membrane, /, %\diich almost closes

tlie auditory fontanelle. This bony membrane consists of two
parts : one has its origin on the left side of the fontanelle, and
passes parallel with the transverse axis of the cranium towards
the centre of the foramen ; the other has its origin on the
rig] it side of the fontanelle, and passes in like manner almost
to meet its fellow of the opposite side. Fitting very closely

against this bony lamina is the very thick button- or pad-like
process of the air-bladder, already referred to. This button-
like body, b, actually forms a sort of plug for the foramen.
This plug is, in an ordinary-sized fish, about -^o^n- "^ thickness.
Behind, this plug comes to cavity of the cornu of the air-

l)ladder.

Parasites.—Large numbers of crustacean parasites were
found attached to the gills. Others were attached by their
star-like extremity to the mucous membrane of the mouth, and
to tlie muscles of the body.

These parasites have been described by Mr. G. M. Thom-
son in the "Transactions of the New Zealand Institute,"
vol. 22, pp. 3G8 et seqq. The former have been named by
Mr. Thomson Chondrocanthus lotella, and the latter Lernea
lotella.

Two tapeworms between Bin. and 9in. long were found in
the intestine of one specimen—species of Tceiiia.

Nematoda : These worms were very numerous, and varied
from 1-Jin. to 4in, in length. They were found mainly in the
muscles of the ci-anium. One, however, was found between
the olfactory lobes, while another was in the brain-case proper.

6
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One of tlie specimens was a pregnant female, and con-

tained an innnensc number of young. Both the adult and the

embryos agree in general characters with the figures oiFilariu

medincnsia of Bastian and Leuckart, and seem to be a species

of Filaria.

Fig.
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KEY TO PLATES XII.-XV.

au.

a.v.

a.v.v.

b.a.

hn.

c.

c.b.

a.b. Air-bladder.

a.c. Articular cartilage.

Aq.Sy. Aqueduct of Sylvius.

as. Asteriscus.

a.s.c. Anterior semicircular
canal.

Auricle.

Aortic valve.

Auriculo - ventricular
valves.

Button-like process of air-

bladder.

Bulbus arteriosus.

Brain

.

Centrum of vertebra.

Common branch of an-

terior and posterior

semicircular canals.

cbl. Cerebellum (epencepba-

lon).

ce. Prosencephalon.

cm. Commissure between cor-

pora striata.

C.st. Corpus striatum.

d.c. Dilated part of cystic duct.

d-f.r. Dermal-fin rays.

e.p. Pineal body.

Ep. Epeudyma that lines the

sviklls of the ventricle.

epccc. Epicoele.

epen. Epencephalon.

f.G. Fornix of Gottschc.

G.p. Pineal gland, with its

cavity Gp'.

h.s.c. Horizontal semicircular

canal.

h.sp. Haemal spines.

i.d. Intestine—duodenum.
i.i. Intestine—ileum.

i.r. Intestine—rectum.

i.sp. Interspinous bones.

J. Infundibulum.

I. Bony lamina.

Li. Lobi inferiores.

l.l. Left lobe of liver.

ly. Lymphatic glands.

mcs.cce. Mesocosle.

mcscn. Mesencephalon.

met.cce. Metaccele.

meten. !Metencephalon.

m.k. Jliddle kidney.

m.l. Middle lobe of liver.

m.o. Medulla oblongata (me-

tencephalon).

n.sp. Neural spines,

o. Ovaries.

Pa. Pia mater.

p.h. Posterior kidney.

pmx. Premaxilla.

prosen. Prosencephalon.

p.s.c. Posterior semicircular

canal.

py.c. Pyloric coeca.

py.v. Pyloric valve.

R. Rete mirabile.

r.l. Right lobe of liver.

S. Sagitta.

s.a.v. Sinu-auricular valve.

sn. Spleen.

sp.c. Spinal cord.

s.ph.b. Superior pharyngeal
bones.

st. Stomach.

s.v. Sinus venosus.

t. Optic lobes (mesencepha-

lon).

T. Olfactory tracts at base

of corpora striata,

/-;. Tongue.

Tco. Roof of optic lobe,

^.s. Torus semicircularis.

V. Ventricle.

v.ao. Ventral aorta.

T'. Vestibule,

Val. Valvula cerebelli.

Van, Common ventricle of

prosencephala.

v.op.l. Ventricle of optic lobes.

In figures of the brain the pia mater is represented as a single brown line.
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Art. ly^.—Descriptions of Neio Species of New Zealand Land
and Fresh-water Shells.

By H. SuTEE.

Communicated by the Secretary.

[Bead before the Philosophical Institute of Canterbury, 6th November^
1890.]

Plates XVI.-XVIII.

Rhytida meesoni, n. sp. Plate XVI., fig. 1, a, b, A.

Shell subcliscoidal, depressed, umbilicated, horny with a

greenish hue at the base, shining, thin and fragile, transparent,

epidermis with fine growth -lines, shghtly wrinkled and mal-

leated. Spire flat. Whorls 3, slightly convex, rapidly in-

creasing, periphery rounded, the last somewhat deflexed

anteriorly. Suture not deep. Aperture obliquely lunate-

oval. Peristome simple, acute, margins approximating and
joined by a faint callus. Columellar margin arched, reflexed

at the upper part, shghtly callous. Umbilicus moderate,

deep, open, about one- sixth of the diameter.

Diameter, 0-4;5in. (ll-5mm.) ; height, 0-24in. (6mm.). The
largest specimen I have seen measured O'Sin. by 0-26in.

Hab. South Island : Wairoa Gorge, near Nelson (J. T.

Meeson).
Named in honour of Mr. J. T. Meeson, of Christchurchr

to whom we are indebted for this addition to our land-

shells.

Animal.—Amongst the specimens Mr. Meeson kindly gave
me there were some in which the dried-up animal was left,

and of those I succeeded in preparing the radula.

Jaw none.

Dentition : 12— —12. Transverse rows of teeth forming
an acute angle. Teeth slender, aculeate, increasing from the
centre up to the 10th, which is the largest. The 11th is not
half as long, and the last rudimentary, not found on the pos-
terior part of the radula. The 10th tooth has an angular ridge ;

all the others are smooth.

Patula mutabilis, n. sp. Plate XVI., fig. 2, a, b, B, C.

Shell subdiscoidal, depressed, umbihcated, white, some-
times horny, irregularly streaked with rufous, but the white
form seems to be predominant ; faintly shining, rather thin,
transparent; with sharp, rather distant arcuated plaits, di-

rected strongly forwards on the surface, slightly undulating
on the side, the interstices with numerous fine growth-lines.
Eibs about 13 in the tenth of an inch (5 per mm.). Spire
slightly elevated, flat. Whorls 5^, narrowly rolled up,
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very slowly increasing, rounded, the last not descending.

Suture deep. Aperture slightly oblique, rotundly - lunar,

somewhat excavated by the penultimate whorl. Peristome

straight, acute, tapei'ing ; columellar margin straight, not re-

flected. Umbilicus broad, perspective, showing all the whorls,

about one-third of the diameter.

Diameter, 0-12in. (3mm.) ; height, 0-OGin. (l-5mm.),

Hab. Under rotten wood, dead leaves, and amongst mould
in the subalpine bush. Very scarce. South Island : White
Horse Hill, and foot of Sealy Eange, Hooker Valley. (H. S.)

This species seems to be closely allied to Helix eastboiirn-

cnsis, Beddome and Petterd, from Tasmania, but in the

latter the ribs on the upper surface are nearly straight, not

arcuated ; the spire is more elevated and not flat, and the

umbilicus rather narrower and deeper. But there also occurs

£1 perfectly white and a darker streaked form.

Animal.—Jaw finely striated, arcuated, not tapering, with

a slight median projection.

Dentition : 16—1—16 ; laterals, about 7. Central tooth

rectangular, longer than broad, the reflexed portion tricuspid,

covering about one-third of the base, sides concave, median
cusp as long as the base, with a moderate cutting-point, lateral

cusps small. Laterals much the same as the central tooth.

The first marginals with an oblique reflexed portion and three

cutting-points, the outer ones rectangular, much broader than
long, some of them with four cutting-points, the last very
minute, toothless.

Patula sterkiana, n. sp. Plate XVI., fig. 3, a, h, D, E.

SUM subdiscoidal, depressed, umbilicated, grey-yellowish
with veiy irregular rufous streaks and dots, sometimes tessel-

lated or forming zig-zag lines ; not shining, rather solid, trans-
parent ; with very fine rib-like arcuated striae, directed
forwards on the surface, undulating on the side and straight
beneath. Eibs about 60 in the tenth of an inch (24 per rnm.).

Spire_ but little elevated, flat. Whorls 5^ to 6, slowly in-

creasing, rounded, the last slightly descending. Suture rather
deep. Aperture oblique. Innately subcircular, but little exca-
vated by the penultimate whorl. Peristome straight, acute,
tapering, margins slightly convergent, columellar margin ar-

cuated, very little expanded. Umbilicus moderate, deep, about
one-fourth of the diameter.

Diameter, 0-16in. (4mm.) ; height, 0-08in. (2mm.).
Ilah. Under dead leaves and rotten wood in the sub-

alpine bush. South Island : White Horse Hill, Hooker Valley.
(H. S.)

This species is, in the form of the shell, allied to Patula
iapirina and P. infecta, but is much closer ribbed.
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Named in honour of ray friend Dr. Sterki, New Philadel-

phia, Ohio.

Animal.—^a.^\ arcuated, not tapering, finely striated, with

a slight median projection.

Dentition : 16—1—16 ; laterals, 4. Central tooth rectan-

gular, not much longer than broad ; the reflexed portion

U-icuspid, the side cusps short, middle cusp with the cutting-

point reaching to the posterior margin. Laterals much like

the central. Marginals tricuspid, the reflexed portion oblique

on the inner ones, the outer ones much broader than long,

the last small, bicuspid.

Patula brouni, n. sp. Plate XYL, fig. 4, a, h, F, G.

Shell minute, subdiscoidal, umbihcated, pale-horny with

rather distant dark-horny streaks, forming zig-zag lines on the

periphery and beneath ; not shining, thin and fragile, trans-

parent ; with very fine and close ribs, nearly straight and di-

rected forwards on th& surface, straight on the side and at the

base; about 60 in the tenth of an inch (24 per mm.). Spire

scarcely reaching above the last whorl. Whorls 5, narrowly
rolled up, slowly increasing, rounded, the last not descending.

Suture impressed. Aperture slightly oblique, rotundly lunar,

but little excavated by the penultimate whorl. Margins re-

gularly arched, convergent, striiight, acute, the outer lip

slightly advancing. Columellar margin short, arcuated, not
reflected. Umbilicus broad, perspective, one-third of the dia-

meter.

Diameter, O'OQin. (2-25mm.) ; length, 004in. (1mm.).
Hab. Under decaying leaves and amongst mould in the

subalpine bush. South Island : White Horse Hill, Hooker
Valley. (H. S.)

Named in honour of Captain Thomas Broun, of Karaka,
Drury.

Tliis shell is closely alHed to Pat. sterkiana, and has the-

same fine ribs, but may at once be distinguished from it by its

smaller size, the different markings, and the somewhat different

course the ribs take.

Animal.— Jaw very thin, arcuated, finely striated, not
tapering, with a slight median projection.

Dentition : 14—1—14 ; laterals, 4. Centrcil tooth rect-

angular, longer than broad, reflexed portion tricuspid, the
central cusp long, reaching almost to the posterior margin of
the base, with a short cutting-point. First two laterals much
the same as the central tooth, the other two with longer
cutting-points. Marginals with the base much broiJ^der than
long, with three long cutting-points; the last rudimentary,,
jiiinute, unicuspid.
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Patula serpentinula, u. sp. Plate XVI., fig. 5, ((, b, H, J.

Shell small, subdiscoidal, umbilicated, pale-horny with
regular streaks and dots of rufous; not shining, thin, trans-

parent ; with sharp close-set ribs, arcuated, and directed for-

wards on the surface, sinuated at the periphery and straight

beneath ; about 38 in the tenth of an inch (15 per mm.). Spire

scarcely elevated. Whorls 5, rather narrow, regularly in-

creasing, slightly rounded, the last not descending. Suture

deep. Aperture subvertical, rotundly lunar, very little ex-

cavated by the penultimate whorl. Peristome simple, straight,

the upper margin slightly advancing, margins convergent.

Columellar margin short, arcuated, not reflexed. Umbilicus
large, perspective, showing all the whorls, one-third of the

diameter.

Diameter, 0-lin. (2-5mm.) ; height, 005in. (l-25mm.).
Hab. Under rotten wood and decaying leaves in the sub-

alpine bush. South Island : White Horse Hill, Hooker Valley.

(H. S.)

This shell is near Patula sterhiana and P. brouni, but the
ribs are more distant. It is finer ribbed than Patula in-

fecta.

Animal.— Jaw arcuate, faintly striated, very thin, no
median projection.

Dentition: 11—1—11; laterals, 5. Central tooth rect-

angular, not much longer than broad, reflexed portion tri-

cuspid, the central cusp long, reaching nearly the posterior
margin of the base, all the three cutting-points short. Laterals
very much like the central tooth, but almost quadrate. Mar-
ginals much broader than long, with three to four cutting-

points, of "-hich the two inner ones are stouter and longer ; the
last marginal minute, quadrate, unicuspid.

Patula eremita, u. sp. Plate XVII., fig. 6, a, 6.

Shell very minute, subdiscoidal, umbilicated, pale-horny
with faint broad streaks of darker horny, silky, fragile, trans-
parent ; with fine and numerous ribs, slightly arcuated and
directed forwards on the surface, straight on the side and
beneath : about 70 in the tenth of an inch (28 per mm.). Spire
luinute. Whorls 4^, narrowly rolled up, regularly but slowly
increasing, rounded", the last not descending. Suture deep.
Aperture subvertical, rotundly lunate, but little excavated by
the penultimate whorl. Peristome straight, acute, regularly
arched, margins convergent. Columellar margin short,
arcuated, not reflected. Umbilicus broad, perspective, about
one-third of the diameter.

Diameter, 0-08in. (2mni.) ; height, 003in. (0-75mm.).
Hah. Under decaying leaves in the subalpine bush. Ex-
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cecflingly scarce (one specimen only). South Island: White
Horse Hill, Hooker Valley. (H. S.)

This shell represents a middle form between Patula infccta

and P. cornicidum.

Animal not known, as I would not destroy the only speci-

men I have.

Patula infecta, Eeeve, var. alvestris, n. var.

The shell of this variety differs from P. infecta, E., by its

different colom-, it being cinereous-rufous with only a few pale-

horny streaks. The ribs are stouter and more distant, about 18

in the tenth of an inch (7 per mm.). The whorls number only
4-|^ to 5 ; they are somewhat broader, less rounded, and the

sutm-e, in consequence, less impressed. The peristome has no
callosity inside.

Diameter, 0-12in. (3mm.) ; height, 0-06in. (l-5mm.).

Hah. Amongst decaying leaves in the subalpine bush.

Scarce. South Island : White Horse Hill, Hooker Vallev.

(H. S.)

Animal unknown.

Patula bianca, Hutt., var. vwntana, n. var. Plate XVII., fig.

K, L.

Shell differs from the type by its larger size, by the darker
colour, this being fuscous without any streaks, and the coarser
and more distant ribs, there being only about 35 in the tenth
of an inch (li per mm.).

Diameter, 0-llin. (2-75mm.) ; height, 005in. (l-25mm.).
Hab. Under rotten wood and dead leaves in the subalpine

bush. South Island: White Horse Hill, Hooker Vallev.
(H. S.)

Patula bianca, Hutt., is also found in the same locality,

but rather scantily, and it differs a little Irom the type by
the diameter being never over 0-08in. (2mm.), by ha\^ng four
whorls, and by the ribs being more distant, about 50 instead
of 55 in the tenth of an inch.

_
Animal.—Jaw very thin, almost straight, not tapering,

faintly striated, no median projection.
Dentition : 13—1—13 ; laterals, 4 or 5. Central tooth rect-

angular, longer than broad, refiexed portion tricuspid, middle
cusp reaching about two-thirds of the length of the base, all

the cutting-points short. Laterals a little broader than the
central tooth, but similar in shape, the middle cusp with its

short cutting-point reaching to the posterior margin of the
base. Marginals much broader than long, especiallv the outer
ones

; with three stout cutting-points, of which the two inner
ones are more developed. Last marginal minute, bidentate.
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Patula comiculum, Eeeve, var. Diaciilata, u. var.

Shell agrees iu almost every respect with the type of the

species, but the white epidermis is adorned with rufous radiate

streaks at very irregular distances and from narrow to broad.

There are about 50 ribs in the tenth of an inch (20 per mm.),
whilst the species, according to Professor Hutton, has only

40 ; but I do not think this to be of much value for distin-

guishing the variety. According to my observations Pat. cor-

niculum varies considerably in the number of the ribs in

different localities. I collected specimens in the Forty-mile

Bush with about 50 ribs in the tenth of an inch, and near

Wellington with less than 40.

Diameter, 0-llin. (2-75mm.) ; height, 0-06in. (l-5mm.).

Hah. Amongst decaying leaves in the subalpine bush

;

very scarce. South Island : Foot of Sealy Eange, Hooker
Valley. (H. S.)

Animal unknown.

Pitys cryptobidens, n. sp. Plate, XVII., fig. 7, a, h, c, M, N.

Shell very minute, discoidal, umbilicated, cinereous, not

sliining, very fragile, subtransparent, with very fine and ex-

tremely close-set ribs, which are slightly bent forwards, but
almost straight on the surface, and rather sinuated at the

periphery, about 85 to 90 in the tenth of an inch (35 per mm.).
Spire flat. Whorls 4^-, narrow, rounded, regularly increasing,

the last not descending. Suture deep. Aperture rotundly
lunate, subvertical, slightly excavated by the penultimate
whorl. Peristome acute, somewhat flattened at the base, the
upper margin advancing. Interior of the aperture with two
teeth. There is a callosity on the basal margin, from which to

the left rises a stout conical tooth ; another tooth of the same
shape is near the middle of the parietal wall. Both teeth are

at some distance from the margin. Columellar margin short,

arcuated, slightly reflected. Umbilicus broad, perspective,
showing all the whorls, about one-third of the diameter.

Diameter, 0-07in. (l-75mra.) ; height, 0-03in. (0-75mm.).
Hah. Amongst mould in the subalpine bush ; very scarce

(three specimens found only !). South Island: White Horse
Hill, Hooker Valley. (H. S.)

Animal.—As I had only three specimens, I would not sacri-

fice more than one for preparing the jaw and radula. As the
animals were dried up iu tlieir shells this proved to be a most
diflicult task, considering tlie minitteness of the objects. The
animal was soaked for a long time in water, then in glycerine,
and repeatedly treated with caustic potash, but it was im-
possible to prepare the radula iu a perfectly good condition,
and, owing to the great brittleness, I dared hardlv touch it
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with a needle, aud bad to leave it partly rolled up.
^
Xevertho-

less I succeeded in seeing some of the teeth perfectly well,

but I am unable to say what is their number.

Jaw osygnath, tapering, with a narrow lamella in the

middle.
Dentition : Centrid tooth quadrate, the reflesed portion

tricuspid, the middle cusp with its short cutting-point reach-

ing to the end of the base ; there are three or fom- laterals

exactly of the same form, and then follow some laterals with

the biise much broader than long and three equal cutting-

points. The marginals are bicuspid and acuminate.

Mr. Harper Pease has given the name of Pitys to a group
of Patiilc-\^e Polynesian shells, some of which have then-

aperture adorned with laminge, whilst others are without. To
the latter ones Professor A. Mousson, in his collection, has
given the name of Simplicaria. Most of the conchologists

consider Pitys to form a group of the genus Patiila. or a genus
of the family of the Patuiidce.

I think I am right in referring our sheU to Pitys. To my
knowledge there is no other group or genus in which it could
be placed at present. But the jaw and the dentition show
clearly that it does not belong to Patula or the Patididc?. Its

place is in the family of the Limacida. I never had an oppor-
tunity of examining the dentition of a Polynesian Pitys, and I

do not know whether it has ever been done or not. The ana-
tomical study of these moUuses would be of gi'eat interest and
value, and would fmTiish the necessary basis for a correct

classification. It is rather astonishing what a large number of

very different forms are now included in one group or sub-
genus, such as Cliaropa, Endodonta (including Pitys), and
many others. It is only by way of anatomical examination
that light can be brought into this chaos.

It is the first time a Pitys with lamellae has been found in

New Zealand, and I think it to be of great value, as it gives
an additional proof of our former land-communication with a
part of Poh-nesia.

Psyra godeti, n. sp. Plate XMI., fig. 8, a, b, 0, P.

Shell discoidal, perforated, colour homy without any
markings, not shining, transparent, thin, with strong, rather
distant, and almost sti-aight radiate ribs, about 23 in fhe tenth
of an inch (9 per mm.). Spire flat. Whorls 5, slightlv
rounded, narrow, regularly increasing, the last not descend-
ing. Suture impressed. Apertiure subvertical, lunar, con-
siderably excavated by the penultimate whorl. Peristome
straight, simple, basal margin slightlv arcuated. Columellar
margin very short, but little reflected, slightlv thickened.
UmbiUcns very narrow, but open.
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Diameter, O'lSiu. (4-5mm.) ; height, Olin. (2-5mm.).

Hab. Under stones. South Island : Foot of Sealv Eange,
Hooker Valley. (H. S.)

Our species stands nearest to Psyra tiillia, Gray, but is

easily distinguished from it by the absence of any markings,

the stronger and more distant ribs, and the open umbihcus.

Named in honour of Professor Paul Godet, in Neuchatel,

Switzerland.

Animal.—Jaw slightly arcuate, not tapering, flatly ribbed,

the ribs indenting the convex margin.

Dentition : 20—1—20 ; laterals, 6. Central tooth rect-

angular, not much longer than broad, reflesed portion tri-

cuspid, the central cusp "with the cutting-point reaching the

posterior margin of the base. Laterals a little broader than

the central tooth, bicuspid, the inner cutting-point long,

reaching beyond the base. Marginals much broader than
long, with four to five cutting-points, the last minute, denticu-

lated. The larger cutting-points of the laterals and marginals

reach over the next row of teeth.

Amphidoxa. (Calynma* feredayi, n. sp. Plate XVIII., fig.

10, a, h, Q, E.

Shell small, globosely depressed, imperforate, shining,

pale-horn}-, without markings, thin, transparent ; with fine

ribs, ai'cuated on the surface and disappearing beneath, about
25 to 30 in the tenth of an inch (10-12 per mm.). Spu-e

short, obtuse. Whorls 3i, rapidly increasing, rounded. Su-
ture impressed. Aperture oblique, rotundly-ovate. Peristome
thin, straight, regularly arched, the upper part advancing.
Columellar margin somewhat bent to the left, not refiexed.

Margins rpproximating. UmbiHcal region infundibuhform,
imperforate.

Diameter, 0-lliu. (o-omm.) ; height, OOSin. (2nim.).

Hah. Under rotten wood in the bush ; very scai'ce.

North Island : Hastwell, Forty-mile Bush. (H. S.)

Named in honour of Mr. E. W. Fereday. of Christ-
chiux-h.

Animal long, slender, yellowish-giey with fine black spots.
Eye-peduncles black, rather stout, "slightly clavate ; eyes
large. A streak on each side of the head black. Mantle sub-
central, whitish. Foot 4mm. long, sole separated bv a fur-
row. Tail acutely rounded. Caudal slit (?).

Jaw arcuated, tapering, stegognath. consistiug of numerous
parallel lamella?.

Dentition : 20—1—20 ; laterals, 7. Central tooth rect-
angular, longer than broad, the reflexed portion tricuspid, the
apical cutting-point as long as the base, the cuspids on the
convex sides short. Laterals nearlv like the central tooth.
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.

Marginals quadi-augular, broader thauloug, \Yiththi-ee cutting-

points, the last only with a cutting-edge, sometimes with-

out it.

Amphidoxa (Calymnai feredajri, Sut., vai-. glaciaUs, n. var.

Shell small, globosely depressed, imperforate, silky, pale-

horny without markings, fragile, transparent, with very fine,

distinct, and close strise, arcuated on the surface and straight

beneath, about 60 in the tenth of an inch (25 per mm.). Sphe
almost flat. Whorls 3i, rapidly increasing, rounded. Suture

impressed. Aperture oblique, rotundly ovate. Peristome

thin, regularly arched, the upper part of the outer lip advanc-

ing. Colume'llai' mai-gin not reflected. Margins slightly con-

vergent. Umbilical region impressed, miperforate.

Diameter, 0-14in. (3-5mm.) ; height, OOTiu. (l-7omm.).

Hab. Under rotten wood in the subalpine bush ; very

scarce. South Island : White Horse Hill, Hooker Yallev.

(H. S.),

Animal.—Jaw and dentition much the same as in the spe-

cies.

This variety differs from the species only in the closer ribs

and the somewhat less elevated spire.

Phrixgnathus acanthinulopsis, n. sp. Plate XYIIL, fig.

11, a, h, S, T.

Shell small, conoidal, umbilicated ; colour pale-homy with
regular broad streaks of rufous, faintly shining, transparent,

fr-agile. Epidermis with slightly-sinuated membranaceous
plaits, about 12 in the tenth of an inch (5 per mm.). Sphe
conoidal, rather depressed. Whorls 5, slowly but regularly

increasing, rounded
; periphery carinated. Suture impressed.

Apertm-e obhque, rotundly lunar. Peristome thin, straight,

the margins slightly approximating. The columellar margin
scarcely reflected, somewhat callous inside. Umbilicus mo-
derate, deep, open, one-fourth of the diameter.

Diameter, 012in. (3mm.j ; height, 0-08in. (2mni.).

Hab. Amongst dead leaves and mould in the subalpine
bush. Eather scarce. South Island : White Horse Hill,

Hooker Valley. (H. S.)

This species is very near Ph. phnjuia, Hutt., but the spire

is more depressed and" the umbihcus larger.

Anivial.—Jaw arcuate, not tapering, lamellate, the lamellae
flat, densely covered with hair-like papillae ; about five of the
central lamellae much broader than the others.

Dentition : 21—1—21. Central tooth rectangular, much
longer than broad, reflesed portion nearly half the length of

the base, unicuspid, marginal teeth twice as broad as the
central tooth, bicuspid, the cutting-points gi-Ovving larger and
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reaching the posterior margiu of the base as they approach
the margin of the radula. The last two teeth much broader
than long, with rudimentary cusps.

Amphipeplea ampulla, Hutt., var. globosa, n. var. Plate

XYIII., fig. 12, a, b, c.

Shell ovate, inflated, very thin and fragile, pale-homy,
faintly shining, transparent, longitudinally plaited, plaits

close-set and well marked. Spire short, acute, apex sometimes
eroded. Whorls 4, the last inflated. Suture impressed. Aper-

ture large, ovate, occupying about three-quarters of the length

of the shell ; the outer liY> not reflected, thin and sharp ; inner

lip very broadly reflected", covering the umbilicus. Columella
arcuate, with a spu'al fold.

Dimensions : Length, Ooin. (13mm. j ; breadth, OSoiu.
(9mm.). Aperture: Length, 0-39iu. (10mm.) ; breadth, 0-21in.

(6mm.). The measures given are those for perfectly adult

specimens.

Hah. South Island : Birch Hill Lagoon, Tasman Valley.

(H. S.)
_

The animal is the same as in the species, and in the denti-

tion there is not such a difference as to justify the creation of

a new species. Professor F. W. Hutton kindly gave me some
specunens of liis -.4. awpulla, and I have thus been able to
compare the radulte.

The shell differs fi-om .-1. ampulla by the more globular form,
the larger size, the lighter colour, and the more considerable
fragility and transparency. The spire is, as a rule, somewhat
shorter, and the reflexed portion of inner lip broader.

This is a very variable shell, but adult specimens are always
nuich mi/r3 inflated than any .4. ampulla I have seen.

[For explanation of Plates XYI.-XVUL. see end of
Article X.l

Akt. X.— Miscellaneous Communications on Xew Zealand
Land and Fresk-xcater Molluscs.

By H. SuTER.

Conmiunicated by the Secretai-y.

Read before (he PhiIosoi>hicaJ Institute of Caiiterbiiry, 6th November,
1S90.']

Latia lateralis, Gould (phosphorescent).

When h^-ing in Wellington I collected a niunber of Latia
lateralis in tlie Kaiwara Creek, and kept them for some time
alive in a glass with water. I was greatlv astonished when
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at night-time I fouud all the animals In'glily phosphorescent.

The margin of the mantle showed a violet light, and this was
intensified by a touch with a needle. The secreted mucus
was also phosphorescent for some time. I do not know of any

other fresh-water shell showing this phenomenon, though it is

well known in many marine shells, especially in the Pholadich,;.

It is very likely that the cells of Mueller, in connection with

the nervous system, produce this light. Having no material

at iny disposal for the time being, I have to postpone an
examination of the animal. It would be of interest to know
whether Laiia fluviatilis shows the same phosphorescent

pov.'er.

Vitrinopsis (Vitrinoidea) dimidiata, Pf.

This mollusc was first described by Pfeiffer (P.Z.S., 1851)

under the name of Vitrina dimidiata. There can be but little

doubt that Pfeiffer never saw the animal, but only the shell

;

otherwise this distinguished conchologist would at once have
seen that it differs widely from the genus Vitrina. Professor

F. W. Hutton, when undertaking the revision of our Land
Mollusca, for which splendid scientific work conchologists owe
him their gratitude, saw the error Pfeiffer had made and
created a new genus, Otoconcha (Trans. N.Z. Inst., xvi.,

p. 199) for our mollusc. When I first found this slug in the

Forty-mile Bush it really puzzled me, but at last I found that

it agrees well with the description of the genus Vitrinoysis

,

Semper (1870), a genus which was not known to Professor

Hutton at the time of his revision of our land-shells. Vitrin-

opsis was hitherto only known from the Philippine Islands,

where it was discovered by Semper.
I will not enter into fuller particulars at the present, as I

expect to get some specimens of Vitrinopsis from the Philip-

pine Islands next year, thus enabling me to compare them
with our V. dimidiata and to give a complete record.

Potamopyrgus corolla, Gould (viviparous). Plate XVIII.

,

fig. 13, a, h, c.

A short time ago I had the chance of making a highly in-

teresting observation on the propagation of the above-named
juollusc. I kept a number of specimens alive in a glass tube,
and, on examining it, I found to my great astonishment sixteen
very minute white young molluscs crawling about on the glass.

(This was on the 6th of October, and the animals were put in

the glass.tube on the oth.) There was no trace of eggs to be
seen, and, as I observed on tlie following days, when some more
young animals appeared, our P. corollai^ viviparous; and it is

to be expected that our other species of the genus, as well as
those in Tasmania, will show the same mode of propagation.
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Tho Ilijdrohiidce, to which our molhisc belongs, avo recorded

iis being oviparous, but P. corolla makes an exception to the

rule, thus showing a relation to the families of the Mclaniidce

and PaludinidcB, of which Paludina is ovo-viviparous. In
Switzerland I kept Paludina fasciata for a long time in my
aquarium, and many times observed the expulsion of the large

white eggs from the female animal. They burst a short time

afterwards, expelling the young animals in a milky liquid.

Such is not the case with our P. corolla, but it is strictly vivi-

parous, as the Melaniidce, are. The young, one-day-old shell

(PI. XVIII. , fig. 13, a, b, c) has, of course, quite a different form

from tliat of the adult. It is globular, vitrinous, consisting of

one whorl only, which shows some fine growth-lines near the

aperture. The greatest diameter is 0-02in. (0-5mni.). The
operculum is distinctly visible when the animal is extended
out of the shell ; it is vitrinous also. The animal, except the

liver, is white, showing the black eyes on very short stalks,

the rostrum, and the tentacles, which are much shorter and
stouter in proportion than in the adult animal.

I hope to be able to continue relative observations on tlie

other species of PotaynojJl/rgus next spring.

Psyra godeti, milii (infested bv Trematodes). Plate XVII.,
fig. 9.

It is a well-known fact that molluscs are sometimes infested

by parasites, but up to the present those of the land-molluscs,

being of greater scarcity, are not much known. Baudon men-
tions a sporocyst, Le^Lcocliloridium inxradoxum, as being found
in the large tentacles of Succinca, which is transformed in

different birds, who feed on Succinea, into Distoma macrostoma.
Dujardir has found several species of Distoma in the intestines

of Helices and Limaces.
When dissecting a specimen of Psyra godeti, from Sealy

Eange, I found in the abdomen about twenty very small tre-

matodes of a whitish colour. A closer examination showed
this animal to be a Distoma (PI. XVII., fig. 9) of a lanceolate

form, faintly horny under the microscope, with a central cup,

about 008in. (2mm.) long and 0-02in. (O'omm.) broad. For
want of literature I am unable to say v.-hether it is a new
species or not, but I think the fact of a Distoma living in a
New Zealand Helix is now recorded for the first time. Further
investigations in this dii'ection might furnish some very in-

teresting results.

In my last paper on " New Species of New Zealand Land
and Fresh-water Shells " I proposed the name of Huttonella to

be given to a group including Helix leioda, Plutt., pscudolcioda,
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irairarapa, hcctori, microimclulata , and aorangi, niihi (Trans.

N.Z. Inst., xxii., p. 224). Since writing that I see that

Pfeiffer has ah-eady (1855) given the name of Huttonella

to a group of the genus Ennea, H. and A. Adams ; I therefore

withdraw it, proposing the name Maoriana instead, this group
being endemic to New Zealand.

EXPLANATIOKS OF PLATES XVI.-XVIII.

Plate XVI.

Fig. 1. a, h. Bhytida meesoni, -mihi.

A. „ „ teeth, x 120.

Fig. 2. a, h. Patula mutahilis, mihi.

"
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Akt. XI.

—

New Sjiccics of Lepidoptera.

By E. Meywck, B.A., F.Z.S.

'Bead before the Philosophical Institute cf Canterbury . 6th November,
1H90A

The following eight new species of Kew Zealaiid Lepidoptera

were all taken in the neighbom-hood of Welliug-ton by Mr.

G. V. Hudson, and I am indebted to his kindness for the

specimens which I have described ; he himself possesses other

•iiuiilar specimens.

LAEENTIAD^.
Pasipiiila dryas, n. sp.

g . 25mm. Head, palpi, thorax, and abdomen light red-

(Ubh-brown irrorated with blackish ; palpi 2^. Antennas light

fuscous, ciliated with long fascicles (4). Legs dark fuscous,

apex of joints wliitish. Forewings with hindmargin bowed,
oblique, crenulate, slightly sinuate above anal angle ; rather

light reddish-brown ; numerous curved waved cloudy dark

fuscous transverse lines, somewhat marked with black on
veins ; anterior edge of median band from f of costa to f of

inner margin, shortly angulated near costa
; posterior edge

froui before f of costa to f of inner margin, forming a broadly-

triangular projection in middle ; a faint pale waved subter-

uiinal line, forming a whitish dot above anal angle : cilia pale

brownish, irrorated with dark fuscous. Hindwings with
liindmargin uneyenly rounded, crenulate, sinuate above
middle and above anal angle ; light reddish-brown, irrorated

with dark luscous, forming obscure waved transverse lines ; a
blackish hindmarginal line ; cilia as in forewings.

One specimen.

TOETEICIDJS.

Adoxophyes camelina, n. sp.

J . 20mm. Head and thorax whitish-ochreous, reddish-

tinged. Palpi '^^, grey, becoming ochreous-whitish towards
base. Antennae whitish-ochreous, dotted with blackish above.
(Abdomen broken.) Legs whitish, anterior pair partially

infuscated. Forewings oblong, costa very strongly arched on
anterior half, thence rather deeply sinuate posteriorly, apex
obtuse, hindmargin sinuate beneath apex, ha,rdly oblique,

rounded beneath ; ferruginous, suffused with purplish-fuscous
towards costa ; a whitish-ochreous streak along costa from
l)efore middle to f , attenuated to a point at extremities (ap-

pearing to exaggerate costal sinuation) : cilia ferruginous.

7
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mixed with dark fuscous. Hiudwings whitish, posteriorly

faintly ochreous-tiuged, with faint traces of greyish speckling.

One specimen. The generic position requires to be con-

firmed by the knowledge of tha c?

.

CONCHYLIDID.E.

Heterocrossa charaxias, n. sp.

^ 2 . lomm. Head, thorax, and abdomen white. Palpi

in (? moderate, in 2 long ; lower half dark fuscous, upper half

white. Antenna) whitish. Legs dark fuscous, apex of joints

and posterior pair whitish. Forewings elongate, narrow-

oblong, costa moderately arched, apex round-pointed, hind-

margin slightly sinuate, very oblique ; white, densely irrorated

with pale fuscous-grey ; a short fine black curved streak beneath
costa near base, its extremities touching costa at base and i

;

a black dot above inner margin near base ; costa marked with

seven fuscous dots ; a short oblique black bar in disc before ^,

parallel to hiudmargin ; a black dot beneath costa at ^, and
several scattered black dots or short marks in disc, preceding

tufts ; an angulated transverse series of irregular black dots

near hindmargin, obsolete at extremities; usu.ally a series of

indistinct black hindmargiual dots : cilia white, densely irro-

rated with pale fuscous-grey, with a faint darker line. Hind-
wings and cilia whitish.

Three specimens. The species is closely allied to H. cryo-

(lana and H. cpoviiana, but appears to be certainly distinct

from both, and constant.

DEPEESSAEIAD^.
Phaeosaces liochroa, n. sp.

3 J. 24-27mm. Head and thorax pale ochreous or reddish-

ochreous. Palpi and auteun;© whitish-ochreous. Abdomen
pale whitish-ochreous. Legs ochreous-whitish, anterior pair

infuscated. Forewings moderate, suboblong, in g somewhat
dilated posteriorly, costa moderately arched, apex rounded-
obtuse, hindmargin slightly oblique, rounded beneath ; light

brownish-ochreous, in $ pai'tially or wholly suffused with
deep reddish-ochreous and more or less (sometimes densely)
sprinkled with dark fuscous ; costal edge bright ferruginous

;

an indistinct dark fuscous dot in disc at |, a second on fold

directly beneath first, and a third in disc at
-f,

all sometimes
very obscure ; a very strongly outwards-curved and bent series

of blackish dots from | of costa to | of iimer margin, more or
less obsolete towards extremities ; a much interrupted bl.ackish
liindmarginal line : cilia pale reddish-ochreous, above apex
fenuginous. Hindwings pale whitish-ochi-eous, more tinged



Meyrick.—0)1 Neio Species of Lepidoptera. 99

with pale yellowish-ochreous posteriorly ; inner margin broadly

suffused with rather dark grey ; some dark grey scales on
hindmargin ; cilia pale whitish-ochi'eous.

Three specimens.

PLUTELLID.^.

DOLICHERNIS, n, g.

Head rough on crown, face smooth ; ocelli present ; tongue
well developed. Antennae over 1, in ,y — (?), basal joint

moderate, without pecten. Labial palpi long, smooth, re-

curved, second joint tolerably slender, terminal joint as long

as second, acute. Maxillary palpi rudimentary. Posterior

tibiae shortly rough-haired above, more strongly beneath.
Forewings with vein 1 long-furcate, 2 from near angle, 3 and 4

from a point, 7 absent, 8 and 9 stalked, 11 from before middle.

Hindwings 1, elongate-ovate, cilia -^ ; veins 3 and 4 from a
point, 5 remote, 6 and 7 parallel.

A peculiar genus of somewhat uncertain location, not
closely approaching any other known to me.

Dolichernis chloroleuca, n. sp.

S . IGmm. Head, palpi, antennte, thorax, abdomen, and
legs ochreons-whitish ; anterior and middle legs banded with
dark fuscous. Forewings elongate, rather narj.-ow, costa
moderately arched, apex tolerably pointed, hindmargin slightly

sinuate, oblique
;
pale whitish-ochreous, with a fev/ scattered

fuscous scales ; a cloudy irregular elongate dark fuscous dot
beneath costa near base, two obliquely placed in disc at J, four
forming a straight oblique series from middle of disc to before
middle of inner margin, and two transversely placed in disc
above ana! ^ngle: cilia ochreous-whitish, with a small black
spot at apex. Hindwings and cilia whitish.

One specimen; unfortunately it is in somewhat poor con-
dition, but I believe the characters given are essentially
correct.

TINEID.E.

Decadarchis, Meyr.

Head rough-haired ; ocelli present ; no tongue. Anteimte
i, in J —(?), basal joint moderate, wath small pecten. Labial
palpi moderate, straight, porrected, second joint with rather
long projecting scales beneath and some apical bristles above,
terminal joint shorter than second, obtuse. Maxillary palpi
moderately long, filiform. Posterior tibia) clothed with very
long hairs above. Forewings with vein 1 furcate, 2 from rather
near angle, 5 absent, 7 absent, 11 from before middle of cell,

apex of wing bent up. Hindwings 1, lanceolate, cilia S-1

;

veins 3 and 4 remote, 5 and 6 stalked, G to costa.
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Defined oiigiually to include a species from the South
Pacific islands, with which the following agrees entirely in

essential structure, although differing much in supei-ficial ap-

pearance. The genus belongs to the group of Erechthias,

which I formerly separated as a distinct family {ErechihiadcB)

,

but I am now of opinion that, although a very natural group,

it cannot be kept separate from the Tineidce.

Decadarchis monastia, u. sp.

2 . 10mm. Head fuscous, face wliitish-fuscous. Palpi,

antennae, thorax, abdomen, and legs dark fuscous, apex of

tarsal joints whitish-ochreous. Forevangs lanceolate ; dark

fuscous, strewn with blackish scales with ochreous-whitish

tips ; a moderate rather irregular whitish-ochreous spot on
costa beyond middle : cilia rather dark fuscous, mixed with
blackish round apex. Hindwings rather dark bronzy-fuscous

;

cilia fuscous.

One specimen ; it is not in good condition, but is so dis-

tinct as to be easily recognisable.

Sagephora steropastis^ n. sp.

3 . 11mm. Head white, lower part of face and two
streaks on crown dark fuscous. Palpi blackish, terminal joint

white with a black subbasal ring. Antennae ochreous-w^hite,

obscurely dotted with dark fuscous, with a dark fuscous band
about f. Thorax blackish, with three longitudinal streaks and
inner half of po.tagia white. Abdomen grey. Legs blackish,

ringed with ^vhitish (posterior pair broken). Forewing.s
elongate, costa gently arched, apex round-pointed, hind-
margin extremely obliquely rounded ; blackish-fuscous ; a very
irregular pale ochreous streak from base along fold to^, thence
along inner margin to near anal angle ; from apex of this pro-
ceeds a zigzag ochreous-whitish line near hindmargin to

costa at I : cilia whitish-fuscous, towards base barred with
dark fuscous and whitish. Hindwings grey ; cilia pale
Mi'ey-

One specimen. Although S. plwrtegclla varies much, I
liave not seen any form at all nearly a,pproaching this.

LYPUSID^.
Mallobathra homalopa, n. sp.

3 . 14mm. Head, palpi, antenna?., thorax, and abdomei?
dark fuscous

; palpi short ; antennal ciliations 3. Legs dark
fuscous, ringed with whitish-ochreous. Forewings elongate,
moderate, costa gently arched, sinuate in middle, apex rounded,
hindmargin very obliquely, slightlv rounded ; dark fuscous ; a
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subquadrate pale brownish-oclireous spot on inner margin be-

fore middle, and a smaller one before anal angle : cilia dark

fuscous. Hind\Yings and cilia dark fuscous.

One specimen. It comes nearest to M. cratcea, but differs

from that species by the absence of costal spots and of pale

irroration.

BOARMIAD.E.

BOARMIA, Tr.

I have been led to modify my conclusions with regard t;j

some of the species in this genus by the examination of a

number of specimens sent. by Mr. A. Purdie, of Dunedin, and
of those in the British Museum collection ; the group is cer-

tainly puzzling from the great variability of most of the species,

but I think the following alterations may be made :

—

Boarmia rudiata, Wo.lk. [Cidarla rudisaia, Walk., 1420
;

Boarmia astrapla, Meyr., Trans. N.Z. Inst., 1889, 218.)

Walker's name, which I had overlooked on account of the

bad condition of the specimen, should, I think, be substituted

for mine : but I have altered its extraordinary orthography.

Boarmia suavis, Butl.

The ppecies described by me as B. Iwpinata, Feld., appears

not to be the true Iwpinata ; it must therefore bear the above
name, and usitata, Butl., is correctly referred as a synonym
of it. It is a very variable insect, but is usually easily recog-

nisable by the characteristic form of the second line. When
dark longitudinal streaks are present, they lie on the submedian
fold, and "ot along the inner margin itself.

Boarmia lupinata, Feld.

This appears to be a good species, distinct from any other.

I do not possess a specimen, but have seen two or three from
Dunedin. It is somewhat larger than the last, with the fore-

wings of rather a peculiar light brownish-grey colour (perhaps
variable), indistinctly marked somewhat as in B. rudiata,

with a dark streak along the inner margin, and the subterminai
line appearing (through its conjunction with a pale apical

streak) to terminate in apex.
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AiiT. XII.

—

Iieviscd List of the Marine Bryozoa of Neic Zea-
land.

By Professor F. W. Huttox.

[Read before the Philosophicallnstitiitc of Cantcrbnrij, 2ncl October, 1690.]

The first list of New Zealand Bryozoa, or Polyzoa, was that

by Dr. J. E. Gray in the Appendix to Dieffeubach's " New
Zealand," which contains only ten species. Many others, col-

lected chiefly by Dr. Lyall, were afterwards described by Mr.
Busk in his " Catalogue of thQ Polyzoa of the British Museum "

(referred to in the list as B.M.C.), and these, together with

others collected by myself, were catalogued first in the " Cata-

logue of the Marine Mollusca of New Zealand," 1873 (re-

ferred to as C.M.M.), and later in the " Manual of New
Zealand Mollusca," 1880 (referred to as N.Z. Cat.), both
published by the Geological Survey Department at Wel-
lington. Since then several species from New Zealand have
been described by Mr. Hincks in the " Annals and Magazine
of Natural History," and by Mr. Waters in the Journal of the
Geological Society of London, and the classification of the

whole has been much modified. A nearly complete collection

of my types has also been submitted to Miss Jelly for com-
parison and identification, and thus many corrections have
been made. These I have embodied in the present list,

which may therefore be looked upon as generally accurate,

but probably several corrections will still have to be made,^
and no doubt there are yiany more species as yet unrecorded.

It will be noticed that several of my new species of 1873-

have been redescribed and renamed by Mr. Hincks or by Mr.
Waters. In all these cases my names must be taken as
synonyms, for the descriptions were not accompanied by
figures.

In making out this list I have freely used Miss E. C.
Jelly's " Synonymic Catalogue of IMarine Bryozoa;" in fact, I
have waited for the publication of this book before attempting
to correct my former mistakes.

Sub-order CHEILOSTOMATA.
Catenicella vextkicosa, Busk, B.M.C., i., 7.

HASTATA, Busk, B.M.C., i., 7 ; C. hicmvis, Grav,.
in Dieff. N.Z., ii., 293.

CRiBEAEiA, Busk, B.M.C., i., 9.

MAKGAEITACEA, Busk, B.M.C., i., 9.

PEKFOEATA, Busk, B.M.C., i., 9.

EiNGENs, Busk, B.M.C., i., 10.
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Catexicella elegans, Busk, B.M.C., i., 10.

„ coENUTA, Busk,, B.M.C., i., 11.

CAP.iNATA, Busk, B.M.C., i., 12.

scuTELLA, Hutton, N.Z. Cat., 181 ; C. alata,

Hutt., C.M.M., 89 ; non Wyv. Tli.

CKYSTALLiXA, Wyv. Th., Nat.'Hist. Rev., 1858.

Clavipoeella geminata, Wyv. Th., Nat. Hist. Rev., 1858
{CateniceUa).

AUEiTA, Busk, B.M.C., i., 8 {CateniceUa).

^tea dilatata. Busk, B.M.C., i., 31.

Cellulaeia cuspidata, Busk, B.M.C., i., 19 ; C. monotrypa,
Busk, Noy. " Rattlesnake."

Menipea ciekata, Lamx. {Cellaria), Busk, B.M.C., i., 21.

BUSKii, Wyv. Th., Nat. Hist. Rev., 1858.

CEYSTALLiNA, Gray, in Dieff. N.Z., ii., 293 (Emma)

;

Busk, B.M.C., i., 28.

„ teicellata. Busk, B.M.C., i., 28 (Emma).
ScRUPOCELLAEiA scEUPEA, Busk, B.M.C., i., 24.

Cabeeea texta, Lamk. (Cellaria) ; C. grandis, Hincks,
A.M.N.H., 5, viii., 50.

LYALLii, Busk, "Challenger," xxx., 29; C. boryi,

Hutt., N.Z. Cat., 185; non Audouin.
EOSTEATA, Busk, "Challenger," xxx., 28; Selbia

zelanica. Gray, in Dieff. N.Z., h., 292.

Beaxia eloxgata, Hincks, A.M.N.H., 5, xv., 244 (Diachoris).

MAGELLAXicA, Busk, B.M.C., i., 54 (Diachoris).

iNEEMis, Busk, B.M.C., i., 54 (Diachoris).

BiLAMiNATA, Hincks, A.M.N.H., 5, ^ai., 44 (Diachoris)
;

Flustra papyracea, Hutt., N.Z. Cat., 187 ; non
Ellis.

BiCELLAEiA '^UBA, Busk, B.M.C., i., 42.

BuGULA NEEiTixA, Linn. (Sertularia) ; Busk, B.M.C., i., 44.

DENTATA, Lamx. (Acamarchis) ; Busk, B.M.C., i.,

46.

„ PRiSM.\TicA, Gray, in Dieff. N.Z., h., 292; ;?oh Hutt.,
N.Z. Cat., 186.

jOHxsToxij;, Gray, in Dieff. N.Z., 292 (Halophila).
AvicuLAEiA, Linn. (Sertularia) ; Busk, B.M.C., i.,

45; HaloplLila johnstonice, Hutt.; N.Z. Cat., 186

;

71071 Gray.
Cellaria malvixexsis, Busk. B.M.C., i., 19

SETiGEEA, Desmarest ; S. hirsicta, Busk, "Chal-
lenger," XXX., 87 ; Onchopora hirsufa, Hutt., N.Z.
Cat., 184; 7?o?i Lamouroux.

TuBucELL.\EL\ HiESUTA, Lamx. (Cellaria) ; Busk, "Challenger,"
XXX., 100; C. harhata, Lamk. ; Margaretta barhata, Hutt.,
N.Z. Cat., 196 ; Marqaretta cereoides, Gray, in Dieff. N.Z.,
ii., 293.



104 Transactions.—Zoology.

TuBUCELLAKiA oruNTioiDES, Pallas (Celhilaria) ; T. cereoides,

var., Busk, " Challenger," pi. xxiv., fig. 7; S. farciminoides,

Hutt., N.Z. Cat., 184; non Johnston.

Flustba episcopalis, Bu^k, B.M.C., i., 52 (Carbasea).

iNDivisA, Busk, B.M.C., i., 53 (Carbasea).

(Bk.), var. cyathiformis, McGill, Trans.

Phil. Inst. Vict., 1859, 97.

Farciminakia aculeata. Busk, B.M.C., i., 33.

„ I3LAINVILLII, Lanix. {Elzerina) ; Gray, in Dieft'.

N.Z., ii., 293.

Calwellia bicorkis, Wyv. Th., Nat. Hist. Rev., 1858.

DiMETOPiA spicata, Busk, B.M.C., i., 35.

coRNUTA, Busk, B.M.C., i., 35.

Membeanipoea membranacea, Linn. {Flustra) ; Busk, B.M.C,
ii., 56.

„ PiLOSA, Linn. (Flustra) ; Busk, B.M.C, ii.,

56.

„ lineata, Linn. (Flustra) ; Busk, B.M.C, ii.,

58.

„ spinosa, Quoy and Gaimard (Flustra) ; Waters,
A.M.H.N., 5, XX., 181.

„ TEiFOLiuM, S. Wood {Flustva) ; Busk, Crag.

Pol., 32.

„ roboeata, Hincks, A.M.N.H., 5, viii., 69;

Carbasea pisciforfnis, Hutt., N.Z. Cat., 187
;

non Busk.

„ soLiDULA, Hincks, Brit. Mar. Pol., 158; Waters,
Quar. Jou]'. Geol. Soc, 43, 46.

„ VALDEMUNiATA, Hincks, A.M.N.H., 5, XV., 248 ;

M. tesscllaia, Hutt., C.M.M., 96; M. mono-
stachys, Waters, Quar. Jour. Geol. Soc,

43, 45 ; non Busk.
HiANs, Hincks, A.M.N.H., 5, xv., 248; M. Cy-

clops, Hutt., N.Z. Cat., 190; non Busk.
HIANS (Hks.), var. occultata, Waters, Quar.

Jour. Geol. Soc, 43, 48.

PURA, Hincks, A.M.N.H., 5, vi., 15.

acuta, Hincks, A.M.N.H., 5, xv., 249.

brunnea, Hutton, C.M.M., 96.

„ -MAOEiCA, Stohczka, Voy. " Novara," 153 {Vin-

culana)

.

Monopoeella ckastatina. Waters, Quar. Jour. Geol. Soc,
38, 270; Lepralia grandis, Hutt., C.M.M.,
98.

uisJuxcTA, Manzoni, Bry. Plioe. It., i., 5 ; Lc-
pralia urccolala, Hutt., C.M.M., 97. •

Stegangpoeella neozelanica, Busk, Quar. Jour. Micro. Soc,
n.s., i., 155 {Vincularia).
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Steganoporella HAGNiLABiiis, Busk, B.M.C., ii., 62 {Meiu-

branipora).

MiCROPORA TiEPiDA, Hincks, A.M.N.H., 5, viii., 59; Wateis,

Quar. Jour. Geol. Soc, 43, 51.

ELONGATA, Hiucks, A.M.N.H., 5, ix., 86; M. vari-

perfomta, Waters, Quar. Jour. Geol. Soc,

43, 51.

Mtceoporella ciliata, Pallas (EscJiara) ; Lejn-alia cilia to.

Busk, B.M.C., ii., 73.

DECOEATA (Rouss), var. ANGUSTiPOEA, Hincks,

A.M.N.H., 5, XV., 249.

„ MALUsii, Audouin ; LejJraUa raalusii, Busk,

B.M.C., ii., 83.

MALUSii (Aud.), var. uis.juncta, Hincks,

A.M.N.H., 5, XV., 249.

„ YAREAENSis, Waters, Quar. Jour. Geol. Soc,

37, 331 ; Eschara lichenoides, Busk, B.M.C.,
ii., 90 ; noil Milne-Edwards.

PELLuciDA, Hutton, C.M.M., 97.

MucRONELLA PRiBSTANs, Hiucks, xl.M.N.H., 5, X., 99; L. an-

fjela, Hutt., C.M.M., 96; M. duplicata, Waters,

Quar. Jour. Geol. Soc, 37, 328.

BiiNCiSA (Wts.), var. bicuspis, Hincks, A.M.N.H.,
5, xi., 110.

DiAPHANA (McGill). var. akmata, A.M.N.H., o,

X., 98.

„ TRicuspis, Hincks, A.M.N.H., 5, viii., 66.

„ VARIOLOSA, Johnston, Brit. Zooph., 278 (Le-

pralia) ; Busk, B.M.C., ii., 75.

Smittia NAPiERii, Waters, A.M.N.H., 6, iv., 17.

RETICULATA. J. McGill, A.M.N.H.. ix., 467 {Lepralia),

1842.

UNiSPiNOSA, Waters, A.M.N.H., 6, iv., 15; Hemescham
fairchildi, Hutt., C.M.M., 100.

PoRELLA MALLEOLUS, Hincks, A.M.N.H., 5, xiii., 361.

Lepralia cincta, Hincks, A.M.N.H., 5, xv., 254; L.pertusa,
Hutt. ; nan Busk.

flexuosa, Hutton, C.M.M., 99 (Eschara).

FORAMiNiGERA, Hincks, .\.M.N.H., 5, xi., 109 ; non

Heller.

LYALLii, Busk, B.M.C., ii., 75.

poissoNii, Audouin (Flnstm) ; Hincks, A.M.N.H., 5,

viii., 63.

rectilineata, Hincks, A.M.N.H., 5, xi., 110; Le-
pralia vellicata, Hutt., C.M.M., 98.

Retepora cellulosa, Linn. ; Busk, C.M.M., ii., 93. (?)

Membraniporella nitida, Johnston, Brit. Zooph., 277 {Le-

pralia) ; Busk, B.M.C., ii., 70.
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Ckibkilina monocekos, Busk, "Challenger," xxx., 133;

Eschara iinicornis, Hutt., C.M.M., 99.

Haswellia aukiculata, Busk, " Challenger," xxx., 173

(Tessaradomu) ; Porina grandiporosa, Waters, Quar. Jour.

Geol. Soc, 43, 59; Pustiilipora porcellanica, Hutt., C.M.M.,

102.

HiPPOTHOA flagellum, Manzoui, Bry. Plioc. It., iv., 6

;

H. distans, Hincks, A.M.N.H., 5, viii., 62.

ScHizoPOKELLA AEEOLATA, Busk, B.M.C., ii., 82 {LcprciUa).

„ BiAPERTA, Michelin {Escliara), Hmcks, Brit.

Mar. Pol., 255.

„ BiSEEiALis, Hincks, A.M.N.H., 5, xv., 250.

„ ciNCTiPOEA, Hincks, A.M.N.H., 5, xi., 109.

„ ciNCTiPOEA (Hks.), var. persoxata, Waters,
Quar. Jour. Geol. Soc, 43, 67.

„ cmciNATA, McGill, Cat. Mar. Pol. Victoria,

1887 {Lepralla).

„ cRiBP.iLiFEEA, Hincks, A.M.N.H., 5, xv.,

250.

„ HTALiNA, Linn. (Cellepora) ; Busk, B.M.C.,
ii., 84 (Lepralia) ; Diachoris huskiana,

Hutt., C.M.M., 94.

„ HYALixA (L.), var. coENUTA, Busk, B.M.C.,
ii., 84 (Lepralia) ; L. cancer, Hutt.,

G.M.M., 97.

„ MAESUPIFEEA, Busk, " Challenger," xxx.,

165.

„ sciNTiLLANS, Hiucks. Specimen so named
sent by Miss Jelly.

Cellepoea bispixata. Busk, B.M.C., ii., 87.

„ COEONOPUS. S. W^ood; C. tuhigera, Busk, Crag.

Pol., 60; C. pumicosa, Hutt., N.Z. Cat., 193;
non Linn.

„ MAMiLLATA, Busk, B.M.C., ii., 87.

„ POSTULATA, Busk, " Challenger," xxx., 200.

AMPLiATA, Hutton, C.M.M., 99.

„ AGGLUTixAxs, Huttou, C.M.M., 99.

Sub-order CYCLOSTOMATA.
Crisia denticulata (M.-Ed.), var. patagonica, d'Orb.; Busk,

B.M.C., iii., 8.

EDWAEDsiAXA, d'Orb. (Crisidia); Busk, B.M.C., iii., 5.

Idmonea milneana, d'Orb. ; I. giebeliana, Stoliczka, Voy.
" Novara," 115.

RADIANS, Lamk. (Retepora), Busk, B.M.C., iii.,' 11.

„ RAMOSA, d'Orb. (JReptotubigera), Waters, Quar. Jour.

Geol. Soc. 43, 339.
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loiiONEA SKRPEXs, Liuii. (Tiibiporo) ; Busk, B.M.C., iii., 2-5

{Tnhulipora) ; Alecto disposita, Hutt., C.M.M., 103.

CpiIsixa hochstf.tteeiana, Stoliczka, Yoy. "Novara," 113

{Idmonca).

ExTALOPHOKA RARiPOKA, d'Oi'b. ; E. Jtaastiaiia, Stoliczka,

Yoy. "Novara," 102.

„ INTRICAKIA, Busk, B.M.C., iii., 22 (Pustulipora).

„ PL'RPURASCEXs, Huttou, Traiis. N.Z. Inst., ix.,

361 (PusUdij'OJXi).

ClXCTIPOKA ELEGAXS, HuttOll, C.M.M., 103.

DiASTOPOEA PATiXA, Lamk. (Tiibulipora) ; T. patcUata, Grav,
in Dieff. N.Z., ii., 295.

PEEAXGULATA,' Waters, Quar. Jonr. Geol. Soc,
43, 3i3.

TuBULiPORA BiDUPLicATA, Watei's, Quai'. Jour. Geol. Soc, 43,

343.

„ GLOMERATA, HuttOU, C.M.jNI., 103.

Stomatopora eacemosa, Hutton, C.M.M., 103 {Alecto).

HoRXEEA FOLiACEA, McGiU ; Busk, B.M.C., iii., 19; i?. gould-

iana, Busk, Crag. Pol., 95.

„ STRIATA, Stoliczka, Yo3\ " Novara," 107.

F.vscicuLARiA TUBiPORA, Busk, Crag. Pol., 130; Waters, Quar.
Jour. Geol. Soc, 43, 344.

SuPERCYSTis DiGiTATA, d'Orb. ; Busk, B.M.C., iii., 37 {Fasci-

culipora).
LiCHEXoPORA HOLDSwoETHii, Busk, B.M.C., iii., 33 (Disco-

porella) ; D. ciliata, Hutt. ; 7i07i Busk.

„ XEOZELAXicA, Busk, B.M.C., iii., 32 {Disco-

porclla).

Defeaxcheia dentata, Hutton, N.Z. Cat., 199.

HETEEoroPA. pellicul.\ta. Waters, Jour. Micro. Soc, ii., 390;
iZ". 7ieo.ic/«?n"ca, Busk, Nicholson, A.M.N.H., 5, vii., 329;
Millepora nndulosa, Ten.-Woods, Trans. N.Z. Inst., xi.,

345.

Sub-order CTENOSTOMATA.
Flusteella bixdeei, Harvey (?) ; Busk, Quar. Jour. Micro.

Soc, i., 156 {Farciiniuaria) ; Muscaria armata, Hutt.,
C.M.M., 93; Verrucnlaria binderi. Busk, "Challenger,"
XXX., 48.

Amathia swaixsoxi, Hutton, C.M.M., 91 {Bcania).
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Art. XIJI.—Note on the Breeding Habits of the European

Sparrow (Passer domesticus) in Neio Zealand.

By T. W. Kirk, F.E.M.S., F.L.S.

[Bead before the Wellington Philosophical Society, 2nd July, 1890..

It is my ambition to lay before the society at a future meet-

ing a complete history of the sparrow in New Zealand, its

introduction, distribution, rate of increase, the various in-

fluences affecting that increase, such as climate, food, &c.,

together with a quantity of evidence both as to its insecti-

vorous and grain-devouring proclivities, its influence upon

the various branches of horticulture, and the means of check-

ing the too-rapid increase, &c.

Being struck with the spirit of partisanship which per-

vaded most discussions on the so-called sparrow question, I

some years ago decided to collect all the obtainable evidence

having any possible bearing on the subject, with the result

that a large mass of material has accumulated in my hands.

But, on attempting to work it up, I found that much more
must be done before the history can be considered complete,

and a fair and impartial judgment given. For instance, I have
the opinions of many persons on the question of whether the

sparrow does more harm than good to agriculture ; but mere
opinions, unless backed by evidence, do not carry much weight,

and the point can be settled only by the examination of large

numbei's of specimens. I have myself dissected fifty-three

birds, taken at all seasons of the year, and am forced to admit
that the remains of insects found in them constituted but a

very small proportion of the total food. I may mention that a
record has been kept of the sex and contents of each of the
birds obtained ; but some hundreds, captured systematically

at various seasons and in various localities, will be required

before a reliable " food table " can be constructed. So with re-

gard to the rate at which they have spread and are spreading
over the country, I find iny notes from several districts in-

complete. More detailed information is required as to theii-

treatment of fruit.

The account of the most approved methods adopted in other
countries for keeping their numbers somewhat within bounds
is, I think, toleroJjly complete. But further inquiry is neces-
sary as to how far our native birds are injuriously affected by
the all-i^,ervading sparrow. I have therefore to-night con-
fined myself to one section of the subject ; and the statements,
though brief, are the result of numerous inquiries and of

lengthened personal observations. It is hoped tliat their pub-
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lication may induce other persons who have made rehablo

notes to help by recording their observations and experience.

I shall assume, for the purposes of the calculation I am
about to make, that no extensive action is taken by man for

the destruction of his small opponent, if such he is to be

called ; and, as the natural enemies in this country are hardly

worth mentioning, we will allov: only for accidental and
natural deaths.

Speaking of the natural enemies reininds me of an inci-

dent I once noted between Featherston and Martinborough,

showing to what lengths the daring and cool impudence of the

sparrow will sometimes go. Hearing a most unusual noise,

as though all the small birds in the country had joined in one

grand quarrel, I looked up and saw a large hawk {G. goiildi—
a carrion-feeder) being buffeted by a flock of sparrows—

I

should say several hundreds. They kept dashing at him in

scores, and from all points at once. The unfortunate hawk
was quite pov/erless ; indeed, he seemed to have no heart left,

for he did not attempt to retaliate, and his defence was of the

feeblest. At last, approaching some scrub, he made a rush

indicative of a forlorn hoiDe, gained the shelter, and there re-

mained. I watched for fully half an hour, but he did not I'e-

appear. The sparrovv's congregated in groups about the

bushes, keeping up a constant chattering and noise, evidently

on the look-out for the enemy, and congratulating themselves
upon having secured a victory. I have heard of sparrows at-

tacking and driving away pigeons and other birds, but do not

remember any record of their daring to attack a hawk.
In this part of the colony the breeding-season of the

sparrow begins in spring and ends late in the autumn—the
iirst broods appear in September and the last in April.

I have examined a great many nests, but never found less

tiian five eggs under a sitting bird—more often six, and fre-

quently seven. These are usually all laid in one week. In-

cubation occupies thirteen days. The young are fed in the
nest for eight or nine days ; they then return to the nest for

two or three nights, after which they have to feed and lodge
themselves, sometimes assisted by the male bird. In five in-

stances fresh eggs were found in the nest along with partly-

fledged young. Both parent birds work in feeding the young
till they leave the nest, and at first I was much puzzled to

account for the fact that the second laying of eggs was not
spoiled during the absence of the mother. From my observa-
tion I am convinced that the chief portion of the work of

incubation—that is, after the first )>rood is hatched—is thrown
on the young birds ; for it must be apparent that the heat
arising from the crowding of five or six young birds into a nest

would be sufficient to cause incubation : so that by the time
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the young birds are finally turned out the earlier-laid of the

next batch are within a few days of issuing from the shells.

Therefore the mother is confined to the nest for Httle more

than half the time required to hatch the first brood of the

season. Then, after a very few days, the process is again re-

peated.

This does not occur in every nest, but it is a very impor-

tant item to be noted when considering the " rate of increase."

Moreover, in one instance at least the young birds belonging

to the first brood, reared in September, were themselves

breeding at the end of March. I can speak positively, as, hi

the hope of proving whether the birds of one brood mated
among themselves, I fastened a bit of red stuff around the leg

of each. The only one I saw after they were turned out by
their parents was a hen, which had mated with a male from

another brood, built a nest close to her old home, and actually

reared a brood of her own at the same time as her mother was
closing her arduous duties for the season.

From two nests I was able to prove that seven broods

issued the year before last, but, for the purposes of the calcu-

lation I am about to make, we will take it that the average is

five broods of six each. This is below the mark. We then
allow one-third of the annual increase for deaths. Here are

the results :

—

First year : 1 pair : 5 broods of 6 each = 30 — ^ = 20 -f

original pair = 22 = 11 pairs.

Second year : 11 pairs x 30 = 330 — i = 220 = 110 pairs

-f original 11 pairs =121 pairs.

Third year: 121 pairs x 30 = 3,630 - I = 2,420 = 1,210
pairs + original 121 pairs = 1,331 pairs.

Fourth year: 1,331 pairs x 30 = 39,930 - i =26,620 =
13,310 pairs -f original 1,331 pairs = 14,641 pairs.

Fifth year : 14,641 pairs x 30 = 439,230 - i = 292,820 =
146,410 pairs -f original 14,641 pairs = 161,051 pairs; or an
actual increase, after allowing for deaths, of 322,100 birds.

This does not take into account those early broods which
are themselves breeding, nor does it a,llow more than five

broods a year, while six and even seven are of common occur-
rence ; further, the clutches of eggs often number more than
six : so that we started on a low basis. And the allowance of

one-third is, I think, more than a,mple.
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Art. XIV.—iVoie on Blights.

By James Hudson, M.B.

[Bead before the Nelson Philosophical Society, 4th March, 1890.]

Plate VIIIa.

I. DaCTYLOPIUS CALCK0LAIIIJ2.

The chief point of interest abont this was its extreme

<lestructiveness and rapidity of multiplicaiion, equalhng that

of the Aphides. In the course of six weeks from the time

when it was first observed it completely killed a large

doliehos covering one side of a house. Syringing with kero-

sene and soft-soap had apparently no effect.

II. Lecanium hispidum.

This blight infests orange- and lemon-trees, secretes honey-

dew, and consequently renders the tree unsightly from the

growth of black fungus. I observed a few specimens last

summer (1888-89) ; during the winter they were almost sta-

tionary, but about last October they increased enormously,

and in January there was not a leaf or bit of stem of one

lemon-tree but what was infested with them. One evening

last month I observed a small larva eating the crown of one

of these Lecania, and I am now happy to say that I have
since discovered adult lady-birds and numerous larvae, all of

which may be observed preying on the Lecania. I have
submitted the lady-birds and their larvas to Mr. G. V. Hud-
son, of Wellington, who informs me that it is a species of

Rhy,iohins, belonging to the lady-bird family, but not a

Coccinella. He kindly furnished me with magnified drawings
of the larva and perfect insect, which I append.

[Note in January, 1891.—Luring the winter, both blight

and lady-birds completely disappeared, and the tree now
looks as clean and healthy as I could wish it. It is interest-

ing to think where the lady-birds could have come from.

They came, did their work, and then disappeared. Mr. G. V.
Hudson is corresponding with English entomologists in order

to exactly identify the species.]

EXPLANATION OF PLATE VIIIa.

Fig. 1. Rhyzobius.
Fig. 2. Laiva of same.



112 Transactiom.—Zoaloijy.

Akt. XV.

—

Takahe versus Kakapo.

I'.y James Park, F.G.S., Lecturer, Thames School of Mines.

[Read before the Auc'ldand Institute, 4th August, 1890.]

During various explorations among the mountains and sounds

of Otago in the years 1881 and 1888 I collected what I

considered evidences of the existence of the takahe (NQtornis

mcmtelli) at Dusky Sound and the Upper Matukituld Valley,

and in a paper which I read before the Wellington Philoso-

phical Society" in Octoher, 1888, I narrated the circum-

stances which led me to that conclusion.

Mr. E. Melland, in a paper read before the Otago In-

stitute! in August, 1889, dissents from my conclusion, and
states in the most positive manner that the mysterious note,

vrhich I ascribed to the takahe, was not caused by that bird,

but by the male kakapo during the breeding-season. While
willing to admit that I may be wrong in my identification, I

must state a.t once that I am not satisfied with Mr. Melland's

tlieory, which is not supported by the experiences of explorers

or naturalists v>ho have had ample opportunities of becoming
familiar with the habits of New Zeala/od's " owl-parrot."

Without stopping to discuss the manifestly unfair and
unusual tone of Mr. Melland's paper, v;hich is probably due
to inexperience in scientific discussion, I will briefly narrate,

for the better understanding of my paper, the circumstances
wliich led to my original article on the Notornis.

During the summer of 1880-81 I was engaged under Mr.
.\. McKay, F.G.S., Assistant Geologist, who v.-as making
a geological exploration of the Wanaka country. Mr. John
Buchanan, F.L.S., also accompanied the party as botanist.

On the 20th January, 1881, we proceeded up the south branch
of the Matukititki Eiver, and camped at Cascade Creek, behind
Mount Aspiring. That evening we were startled by the loud
booming note of a strange bird, uttered at sliort intervals

throughout the greater part of the night. Next evening a
decoy-fire was lit in the bush near the camp to attract the
i)ivd, in the hope of being able to effect its capture; but in this
we were unsuccessful, although on several occasions it ap-
proached quite close to the fire" We learnt, however, that it

was of a curious nature, like many of our New Zealand birds

;

that its height was certainly less than 20in., judging from the
free manner in which it moved below the dense matted scrub;
and that its note was so deep and intense as to make tlia

• Trans. N.Z. Inst., vol. xxi., p. 226.
t Tron«. N.Z. Inst., vol. xxii.. p. 29-5.
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ground vibrate distinctly for a distance of several yards
around.

On the 29th January we shifted camp to the forks of

Matukituki, opposite Mount Aspiring, and while camped there

vre again heard the same strange booming note ; but, as before,

all efforts to capture its mysterious author were futile. How-
ever, on one occasion I caught a passing glimpse of it, and on
examining the same place next day I found that it had been
scratching in the sand. I also examined its footprints in the

soft mud near the bank of the river, and at the time made a

sketch of them on a loose slip of paper. I did not mention
this latter circumstance in my paper on the takahe because I

was unable to lay my hand on the sketch, but I remember
quite distinctly that the footprints had a general resemblance
to those of the weka. They certainly had no resen^iblance to

the shuffling track of the kakapo.
After a lapse of seven years I again met oiu- booming visit-

ant of the Matukituki Valley. In the beginning of January,
1888, I visited Dusky Sound, and the day after my arrival,

while accompanying Mr. Docherty to his pyrrhotine lode on
the slopes of Mount Hodge, I heard the old, familiar, but al-

most forgotten, booming note of 1881. On returning to the
hut in the evening my field-hand informed me that while
fishing off the point he had heard the boom of the takahe
in the direction of Mount Hodge. He said he had been rab-

biting on the Mararoa Flat, and had seen and heard the
takahe killed there in 1881. Previous to this occasion I had
never heard the Notoriiis referred to as the takahe. I con-
sidered this circumstantial evidence, and my own previous
experience, sufficient to justify me in arriving at the conclusion
that the takahe was the author of this mysterious note.

Mr. Meliand's case is, I understand, as follows : He has
heard, he says, the booming note described by me. He admits
its unusual and startling character, and speaks of it as a
"powerful and alarming sound," which, he says, he has
"heard across the still waters of Lake Te Anau, a distance
of five or six miles. '"= As to the author of this unusual note
he professes to have no doubt whatever, the mystery having
been solved some years ago by Mr. E. Henry, of Lake Te
Anau. It is strange that a "powerful and alarming sound"
like this should remain unsolved until the arrival of Mr.
Henry, a few years ago, and stranger still that, when solved,
it was not thought worth recording.

The kakapo is a comparatively common bird among the
sounds and mountains of south-west Otago, and it seems
to me improbable that such a remarkable note should have

' Trans. N.Z. Inst., vol. xxii., p. 298.
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escaped the observation of the numerous explorers, prospectors,

and naturalists who have scoured that country during the past

thirty years. Mr. Melland seems to recognise a difficulty here,

and attempts to get over it by assuming, first, that the male

kakapo is polygamous, and, second, that it breeds only every

second year, because, as he asserts, the booming note occurs only

every alternate year at Lake Te Anau. The first hypothesis

liard'ly affects tlie present question, and, as to the second, it

will be time enough to discuss that when the author of the

booming note has been found and identified.

Mr. Melland, when referring to the circumstances of our

adventures with our mysterious visitant at the Upper
Matukituki, agrees that it was a matter for regret that we had
no dog, and states without hesitation that the dog would
have surprised its master by bringing him a kakapo. In reply,

I would mention that kakapos were plentiful around our upper

camp at Cascade Creek, and for the first few nights made the

forest resound with their discordant cries. After that they

disappeared higher up the valley, being, no doubt, scared by
our continued presence. On the other hand, our friend of the

booming note was a nightly visitant during our nine days' stay

at that camp, his solitary^ unusual note being a source of

much speculation and wonder to us all.

Mr. Melland says the booming is warlike, Mr. Henry that

it is amatory. On this question I am unable to express an
opinion, but would in passing remark that the bird continued

its deep booming note as it manoeuvred around the decoy-

fire.

At our camp near the forks of the river, little more than a

mile froin Mr. A. Cameron's homestead, we heard nothing of

the familiar calls of the kakapo, but only the deep boom of

the strange bird first heard at Cascade Creek.

Now, Mr. Cameron had lived at the forks of the Matuki-
tuki for a number of years. He was an enthusiastic mountaineer
and explorer, and was quite familiar with Mount Fox and the

high ranges between the sources of the Shotover and Matuki-
tuki Rivers. His run extended almost to Cascade Creek, and
he had a hut and mustering-yards about two miles below that

stream, where he spent some weeks every year, generally in

the months of November, December, and January. In reply

to our inquiries as to this strange sound, he said he had heard
it on only one occasion, some years before, while mustering on
the slopes of Mount Fox, facing Mount Aspiring ; but he was
puzzled as to the nature of the bird which caused it.

When it is remembered that kakapos were common in the
upper valley of the Matukituki, it is certainly unaccountable
that the booming should have been heard so seldom, supposing
Ml-. Mclland's assertion to be true.
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Among our own pa.vty, ^Ir. McKay was an old experienced
bushman and explorer in kakapo country ; but this unusual
7"iote was new to him. Mr. Buchanan was a naturalist of

well-known ability, and an explorer of considerable experience.

He was a member of Sir James Hector's expeditions to the

West Coast sounds and mountains of Otago in 1862-61. He
remembered having heard the same booming note in the

Upper Matukituki Valley in 1862 ; but he had never been able

to trace its author. As regards myself, the 1879-80 season
was my first experience with the kakapo ; but subsequent to

that date I have had many opportunities of becoming well

acquainted with its habits.

In November and December of 1887 I conducted an ex-

ploration of the Humboldt Mountains and the high snow-clad
ranges at the sources of the Cascade, Gorge, and Pyke Eivers.

Kakapos were common, and in some cases abundant, in the
grassy dales at the sources of the Eock Burn, Hidden Falls,

Olivine, and Barrier Streams ; in the valleys of the Cascade,
Pyke, and Hollyford Rivers ; and around Lakes McKei'row,
Alabaster, and Wilmot. This was the breeding-season too

;

but in all my travels in these places—the very habitat of the
kakapo—I did not hear even a solitary boom.

During this expedition I visited Thomson, the hermit of

Awarua Bay, better known as " Maori Bill." Thomson was a
keen sportsman (or, rather, I should sa\' his fine dog was), and
kakapos, kiwis, and wekas were his ordinary fare. He showed
me six or eight large sacks full of the feathers of these birds he
had killed and eaten in two seasons. At Martin's Bay I met
Mr. J. Webb, an old settler there, who spent much time every
year in the open, collecting kakapo-skins ; but in the course
of many conversations with him he made no reference to the
startling note ascribed to that bird by Mr. Melland.

On our return to Wellington after the Wauaka trip our ex-
perieiaces with the strange bird were narrated to Sir James
Hector, the Hon. Walter Mantell, and, I believe, also Sir
Walter Buller. The booming note puzzled them all, and the
Aptornis, Notoruls, and a small species of moa were sug-
gested as the probable author. Sir James Hector said he also
heard a mysterious booming note when exploring the Ma-
tukituki Valley in 1862, and at that time he thought it was the
cry of some small species of moa.

Referring to my own experiences at Dusky Sound, Mr.
Melland attempts to discredit the evidence of my iield-hand,
who was known only as " Jimmy." Now, Jimmy's exclama-
tion that he had heard a takahe shows that he must have had
some previous experience of that bird. Mr. Melland tries to
get over this difficulty by supposing that Jimmy had often
heard the boom of the bittern, which, he savs, is common in
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the Mararoa district. Of course this is not evidence, and I

might answer in the same manner, and say that the booming
note which Mr. MeUand ascribed to the kakapo was really that

of the bittern, which is common in his district. But, admit-

ting for the moment that Jinnny may often have heard the

bittern near Lake Te Anau, why should he suj)pose the call of

such a common bird to be that of the takalie ? And, again,

what should lead him at Dusky Sound to attribute the boom,
of what Mr. INIelland says was a kakapo, a second time to the
mysterious takahe? Mr. Melland has no difficulty in recognising

the unusual note described by me in my paper on the takahe,

and yet he has no hesitation in making Jimmy's ears deceive

him twice. I picked Jimmy up at Chalky Inlet, where he
was prospecting. I gathered from him that he had spent
many years about Eiverton, Orepuki, Waiau, Lakes Te Anau
and Manapouri, and the West Coast sounds; and it would
certainly be strange if he had not in his travels become familiar

with the calls of a comparatively common bird like the

kakapo.
The third person of our party at Dusky Sound was Mr.

William Doclierty, the well-known prospector and explorer,

who, at the time of my visit in 1888, had spent the greater-

part of eight years at Dusky Sound and Wet Jacket Arm. He
had camped for lengthened periods on the open grass- country
above the limits of forest-vegetation, where kakapos were
always plentiful. Perhaps no one on the West Coast was
better acquainted with the kakapo than Docherty, and yet,

when, with me, he heard the booming note on the slopes of

Mount Hodge, he did not recognise it as the call of the kakapo
or any other bird whatever. So sudden and startling was the

sound that he maintained to the last that it was a subter-

ranean noise in some way connected with volcanic action. In
explanation of this strange theory, Docherty said that in a

previous year he had often heard the same sound. His mate
at the time was a Scandinavian, who informed him that

noises of a subterranean character were often heard among
the mountains of Norway.

Mr. Meiland next appeals to the experiences of Mr. A.
Keischek, F.L.S., and says, "The mere fact that the inde-

fatigable Mr. Eeischek had been industriously searching for

the takahe in the very district mentioned for many months
without success might have given Mr. Park some doubt as to

the truth of his theory. "=' Unfortunately for Mr. Melland's
argument, about the first person I met on boarding the s.s.

" Stella " when I was leaving Dusky Sound was Mr. Eeischek
himself, to whom I narrated the circumstances of the boom-

* I.QC. cit., p. 297.
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iug note. He said he had never heard the noise I described,

nor could he account for it. He was incHned to favour my
theory as to the takahe, and regretted that lie had no dog
with him to help to clear up the mystery. Now, here was a
naturalist of no common zeal, who had secluded himself for

the greater part of two years among the wilds and solitudes

of Dusky Sound, Chalky Inlet, and other equally inaccessible

portions of the West Coast, collecting native birds and study-
ing their habits in the open. He had made a special study of

the kakapo, both in its breeding-season and at other times, Ijut,

strangely enough, he never heard the startling booming note
ascribed to the male bird. Perhaps Mr. Melland would reply

that if Mr. Eeischek "had been at all well acquainted with
the habits of the kakapo he would at once have suspected " ••

the author of this uncommon call.

Oddly enough, Mr. Melland does not attempt to refute my
theory by calling to his aid the writings of the momy authors
who have described in various ways the habits of our unique
owl-parrot, the kakapo. I will try and supply this omission.

The quotations which follow are copied from Sir Walter
Buller's new edition of the " Birds of New Zealand.''

Dr. Lyall, in his paper .read before the Zoological Society

of London in 1852, says, " The cry of the kakapo is a hoarse
croak, varied occasionally by a discordant shriek when irri-

tated or hungry. The Maoris say that during winter they
assemble together in large numbers in caves, and that at the
times of meeting, and again l)efore dispersing to their sunnner
haunts, the noise they make is perfectly deafening."

Sir George Grey describes the kakapo as a greedy bird,

and says, " When feeding, if pleased with its food, it makes a
continued grunting noise." And, again, " It cries repeatedly
during the night with a noise not very unlike that of the
kaka {Nestor meridionalis), but not so loud."

Mr. G. S. Sale, speaking of a captive kakapo which he pos-
sessed for some time, says, " I observe that it rarely ]nakes
iiny noise by day ; but about dusk it usually begins to screech,
its object being apparently to attract attention ; for, if let

loose from its cage and allowed to have its usual play, it

ceases to make any noise. It also makes a grunting noise
when eating, especially if pleased, and I have myself attracted
it to me by imitating the same sound. It also screeches
sometimes when handled-^not, apparently, from anger, but
more froni timidity." In a note he adds, '-The sound of the
bird is not a shrill scream, but a muffled screech, more like a
jningled grunt and screech."

Among the early cxplorei-s of Otago perhaps none can

* Loc. cit., \). '^)00.
'"

"— '
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speak with the same authority on the habits of the kakapo as

Sir James Hector. His writings on this subject are the result

of actual observations made by himself during many arduous

and protracted explorations among the sounds, mountains,

lakes, and valleys of Otago in the years 1862-6i. At that

time these places were practically inaccessible, and the native

birds consequently undistiu-bed in their native habitat. This

alone must give his obsen-ations an unusual interest and

value. After referring to the gregarious habits of the kakapo.

and the din made at their gatherings, he says, " As they feed

then- harsh screams can be heard at intervals until they re-

turn at daybreak to the depths of the forest."

Baron von Hugel, who studied the habits of the kakapo on

the shores of Lake Te Anau, says, " The note of the Strimjops

is very peculiar— quite unlike that of a bird. I think it is

when feeding that they indulge in a series of the most perfect

porcine squeals and grunts. It is really as like a young pig

as anything can be. Then, then- other note, which I think

answers more to a call or warning, is a very loud aspuated

scream, with a sort of guttural sound mixed in with it, almost

impossible to describe. Then, when piu-sued and caught by
the dog, it emits a low harsh sort of croak, but some were-

perfectly silent to the last."

Sir juhus von Haast, who also had many opportumties of

studying the habits of the kakapo, says—still quoting from
Buller's " Bu-ds of Xew Zealand"—it has "an irregular shrill

call." In his report on his explorations in Nelson Pro%'incial

District in 1860-61, the same author, describing the kakapo,.

says, "The call of the kakapo, heard during the night, very

much resembles the gobble of the turkey."'-'

The evidence supplied by the above quotations, which
might be supplemented by many others, is of course of a nega-
tive kind, but none the less valuable, as showing that the

remarkable note ascribed to the kakapo was not known to the

writers.

In the second edition of the " Birds of New Zealand," issued

as late as 1888, Sh- \Yalter Bull er, in his article on the kakapo^
makes no reference to this singular note, and I may remai-k

that Mr. Melland does not point out this important omission.
Sir Walter, however, quotes the Maori proverb, "£"« j^z^r^t rt

jmtaihinu," which he says refers to the noise made by the
kakapos when congregated in their winter quarters. Mr.
Melland quotes this, as he thinks it supports his theory, but
in doing this he is guilty of an inconsistency which does not
Strengthen his position, and tends to throw doubt upon liis

other evidence. The sound, which seemed to denote "the

* Report of Topo. and Geol. Explorations, Nelson District, 1861, p. 139.
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rumbling of distant thunder," was said by the Maoris to

be the noise caused by a great number of kakapos, " con-
gregated at night ;" and the time of the year -u-lien the
kakapos do congi-egate is agreed by all the best authorities

to be diu'ing the winter. On the other hand, Mr. E.
Henry's statement, which appears to be Mr. Melland's
only evidence, was that the booming was in every case
caused by "an adidt male kakapo," and that too during
the summer or breeding-season. Mr. Melland more than
once refers to the solitary boom heard in the Te Anau dis-

trict from November to March : how then can he compare
it to the confused din of a number of kakapos in the winter
time ?

"When it is remembered that the district around Lake
Te Anau, and Dusky Sound, are the only places in New Zea-
land where li\-ing specimens of the takahe have been secured,

and that these places are two of the three localities where the
booming note has been heard, I think it probable that Mr.
Melland is wrong in ascribing tliis note to the kakapos of Lake
Te Anau, and shall continue to believe that it is the call of the
takahe until better evidence is produced.

Art. XVI.

—

On the Origin of the Sternum.

By T. Jeffery Parker, B.Sc, F.E.S., Professor of Biology
in the University of Otago.

lI^:^d before the Otago Institute, 14th October, 1S90.]

Plate XIX.

According to Wiedersheim. one of the leading modern authori-
ties on vertebrate morphology, nothing is known of the
phylogeny of the sternum, in spite of the fact that its develop-
ment in many of the more important tN-pes has been worked
out in detail.

Two kinds of sternum are distinguished by morphologists

—

the costal sternum, formed by the concrescence of the ventral
ends of ribs, and found in Amniota (birds, reptiles, and
mammals) ; and the omosternum (coracoid sternum, or
clavicular sternum), formed by segmentation of the shoulder-
girdle, and highly characteristic of Amphibia. No trace of a
sternum has liitherto been described in fishes.

In all Amniota in which a sternum occurs, its develop-
ment takes place in the same way. The ribs of each side
graduallv grow downwards, enclosing the chest. As thev do
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so, those of each side unite by their ventral ends, forming a

longitudinal band of cartilage (PI. XIX., fig. 5, st.) ; the two
bands thus constituted then approach one another and unite

in the middle ventral line (tig. 6), foi-ming a median structure
;

areas of connective tissue appear separating it from the

ventral ends of the ribs, and thus the sternum is formed as

a purely costal product.

In the tailed Ampliibia the sternum has a double origin :

A pair of cartilaginous bands appear in the inscriptiones

tendiueae of the mm. recti abdominis, and a pair of narrow strips

are separated off from the posterior borders of the coracoids.

From these four elements the sternum is produced. Euge con-

siders that the fu'st-named chondi'ites'" are to be looked upon
as vestigial ribs ; the others are obviously parts of the shoulder-

girdle.

In the tailless Amphibia, such as the frog, the sternum has
a similar origin, but in many genera there are formed in addi-

tion paired cartilages in front (cephalad) of the shoulder-girdle,

and arising by the detachment of narrow bauds from the pro-

coracoids. These unite in the middle line, and form a median
cartilage (fig. 3, pr. om. st.), which was distinguished by my
father as the omostermim, the name sternum being restricted

to the post-coracoidean element (jJt. om. st.). As, however,
both structures are formed from the shoulder-girdle, Albrecht's

suggestion to call the anterior aoxiWdigQ ih.e pre-omostcrmun,
and the posterior the post-omostcrnum, is worthy of adoption,
especially as these names suggest homologies with the
similarly-formed median elements of the pelvis, the pre-pelvi-

stenium (epipubis) eaidi post-pelvisternum (os cloacae).

In order to form any clear notion of the origin of this

element, of the skeleton, a sternum in some form lovrer than
the Amphibia is obviously a desideratum. I beheve I have
discovered such a structure in the Perlon Shark (Notidaniis

in(liciis).\

The shoulder-girdle of Elasmobranchs is an inverted arch
of cartilage attached to the vertebral column either by muscles
only (Selachians), or by fibrous union (Kays), and having the
pectoral fins attached, one on either side, to its posterior

• Chonclrite — an independent cartilaginous element or centre of
chondrification.

t Since writing this paper I find that the structure called in the
ensuing description the pre-omosternum was discovered in 1884 by
Haswell, who says, "The shoulder-girdle "of Notidamis indicJis] is re-

markable for the presence in the middle ventral luie of a distinct four-
sided lozenge-shaped cartilage, let into the arch, as it were, in front.

The intercepted cartilage is temptingly like a pre-sternal,
but the absence of such an element in the skeleton of any group nearer
than the Amphibia seems to preclude this explanation " (Proc. Linn. Soc.
N.S.W., vol. ix.).—March, 1891.
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border. The portion of the continuous cartilage lying above
(dorsad of) the articulation of the fin is tlie scapular region

;

that below (ventrad of) it the coracoid region. In the em-
bryo the shoulder-girdle consists of distinct paired cartilages,

which afterwards unite with one another in the middle ventral

line by concrescence of their coracoid portions.

In a skeleton of Notldanus indicuH, prepared a few months
ago for the Otago University Museum, the middle region of

the shoulder-girdle (figs. 1 and 2) is produced in front into a

blunt process, while it is evenly curved posteriorly. Two
curved areas of fibrous tissue, with their convexities towards
the median plane, extend from the anterior to the posterioi-

border, touching one another in the centre, and thus bounding
two distinct cartilaginous areas—an anterior {pr. om. st.) of a
rhomboid, a posterior {i)t. om. st.) of a triangular form. The
two cartilages are particularly well seen when the shoulder-

girdle, which has been prepared by impregnation with car-

bolized glycerine jelly, is held up to the light.

I think there can be no doubt that the anterior rhomboid
cartilage {pr. am. si.) is to be considered as a pre-omosternum,
the posterior triangular piece {pt. ovi. st.) as a post-omo-
sternum, the coracoid portion of the shoulder-girdle being re-

lated to the two median elements in much the same way as

the coracoids of Anura to the sternal cartilages compare figs.

2 and 3).

It may be objected that tlie cartilages in question are un-
paired in Notidanus, while in Amphibia they arise from the
union of paired chondrites. But, in the first place, we know
nothing of the development of the shoulder-girdle in Notidamis,
and, in the second place, an actual unpaired origin would only
mean that the sternal elenients were detached after the union
of the coracoids with one another, each of them being mor-
phologically paired since each is derived in an equal degree
from the two originally separate halves of the pectoral arch.

It will be seen that the omosternum of Notidanus is related

to the shoulder-girdle in much the same way as the copulas
(basi-hyal, basi-branchials) to the visceral arches.

The question then arises as to whether tJiere is any genetic
connection between the omosternum of Notidanus and Am-
phibia and the costal sternum of Amniota. I am disposed to

think that the latter is derivable from the former, its present
mode of origin being a case of retarded development.

In the early Anmiota we may suppose there to have been
a post-omosternum, developed as in Ampliibia, but separated
from the coracoids before chondrification, and joined at a late

jjeriod of development by the first pair of ribs. In a subse-
quent stage of evolution we should have the second and follow-

ing ribs becoming successively ujiited in the same, manner.
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A siuiukaiicuus retardatiou in the cliondrification of the

sternum would result m the development of a sternum formed

of indifferent tissue and subsequently chondrified from the

ribs, and from this condition of things it is but a step to the

earliest stage in existing Aviniota, in which the first in-

dication of the breastbone consists of paired patches of

cartilage formed by the union of the anterior thoracic

ribs.

Any facts tending to show that any portion of the sternum
originates independently of ribs will support this view, and in

this connection Goette's observations on the development of

lizards are significant. In an early stage of Cnemidoplionis

each half of the sternum is a triangular patch of tissue (fig. 4,

st.) extendi.ig beyond the level of the third thoracic rib, but in

connection only with the first {Th. Bb. 1) : in other words,
that part of the sternum which corresponds with the second
and third ribs is formed independently of them, and as a back-
ward growth from the anterior portion.

My own observations on Apteryx tell in the same direction.

In the earliest stage in which the sternum is present it ex-

tends backwards to the level of the third thoracic rib ; the
first two ribs are united to it by joints, the third is loosely

attached by connective tissue. In the next stage, the first

three ribs are attached by joints, and the fourth by fibrous

tissue. That is, as it appears to me, the portion of the
sternum corresponding to the third and fourth ribs is formed
by a backward growth of the anterior region and quite inde-

pendently of the last two ribs, the union of which with it is a
secondary process.

I am disposed to consider the stages in the phylogeny of
the sternum to have been somewhat as follows :

—

1. Segmentation of anterior and posterior ele-

ments (pre- and post-omosterna) from ventral
ends of coracoids : there is no evidence to

show whether these were origiirally paired
or unpaired, but the former seems more
likely. Notidanus.

2. Pre- and post-omosterna arise each from paired
elements, which afterwards unite, segmented
from the coracoids : the pre-omosternum
may be absent, and the post-omosternum
may be formed in part from chondrites
(? vestigial ribs) formed in the inscriptiones
stendinete {Urodcln). Amphibia.

). Disappearance of pre-omosternum : late union
of first pair of thoracic ribs with post-omo-
sternum. Hypothetical.
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4. Post-oinosternum separated from coracoids

while still in the state of indifferent tissue,

and chondrification retarded to a later pe-

riod than that of the ribs. Hypothetical.

5. Sternum (post-omosternum) unites very early

with the first pair of ribs, and chondrifica-

tion extends into it from them ; after chon-
drification it grows backwards, tlie remaining
sternal ribs uniting successively with it.

Ciicmidophorus (? Aptery.r).

6. Development of sternum further retarded until

it first appears in the form of paired longi-

tudinal bars, formed by the concrescence of

the thoracic ribs. Maiinnalia.

DESCIUPTION OF PLATE XIX.
Fig. 1. Shoultlei--girclle of Nottdanus tndiciis, viewed obliquely from the

leftside; one-half natural size: Cor., coracoid ; sca2'-> scapula;
pr. om. St., pre-omosternuni ; 2>i- om. st., post-ouiosternum.

Fig. 2. Mid-ventral portion of the same, from beneath ; natural size :

Letters as before.

Fig. 3. Part of shoulder-girdle and sternum of a young frog (after W. K.
Parker) : Pr. Cor., pro-coracoid ; cL, clavicle ; the other letters

as before.

Fig. 4. Early stage in the development of the shoulder-girdle and sternum
of a lizard (Cncniidophonis) (after Goctte) : Th. Eb. 1., first

thoracic rib ; other letters as before.

Fig. 5. Early stage in the development of the sternum of man (after
Ruge) : Letters as before.

Fig. G. Later stage of the same (after Ruge): ,r. 2"m xiphoid process;
other letters as before.

Art. XVII.

—

Dcscn'jition of a Netr Specie.^ of Migas, irith-

Notes on its Habits.

By P. GoYEN, F.L.S.

[Read before the Otago Institute, 13th May, 1890.]

Plate XX.

Fam. TERRITELAEIiE.
Gen. Migas, Koch.

Migas sandageri, sp. nov.

Femina : Length about 9mni.
Cephalothorax and falces brown ; legs and palpi brownish-

yellow, with wide dark-brown flecks and annulations ; sternum

,

labium, and maxillae yellow suffused with brown ; abdomen
dark-brown, darker above than below, and speckled with
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minute flecks of a dirty skiu-colour. In places these flecks

coalesce into narrow bars, transverse above and below, and

oblique at the sides; but both flecks and bars are invisible

to the naked eye. Spinners and branchial opercula pale-

yellow.

Cephalothorax about Imni. longer than broad, forming in

outline an oval truncated in front ; from the fovea, which is

deep and semicircular, with the curve directed forwards, radi-

ate eight grooves, three running down each side, and two

down the posterior slope. In front of the fovea are two yellow

spots, one on each side of the thoracic median line, from each

of which springs a stout bristle. There are also bristles on

the ocular area ; but tlie rest of the surface is quite glabrous.

The caput is moderately prominent.

Both rows of eyes curved forward, the posterior more
curved and shorter than the anterior row ; front central eyes

round, of a dark colour, placed on black prominences, and
nearer to each other than to the laterals of their own row

;

the latter of a pale colour, considerably larger than the cen-

trals, oblong, each placed obliquely in front of a black tubercle

behind which are situated a ceutral and a lateral of the pos-

terior row ; eyes of the latter row minute, subequal, longer

than wide, opalescent (the centrals brilliantly so), and posited

obliquely, the centrals looking inwards and the laterals out-

wards, the former being very distant from each other, and
each quite near the lateral on its own side

;
posterior laterals

nearer to anterior laterals than the latter are to the fore cen-

trals.

Falces sparingly hairy at the fore extremity, prominent,

powerful, knee-shaped
;
groove toothed, teeth on outer side

small and subequal, those on the inner side large and unequal,

the one nearest the fang the largest, and the basal one the

smallest.

Maxilhie very divergent, and of the same width through

their whole length, outer side longer than inner, the latter

furnished with a long fringe ; the inner half of the inferior sur-

face studded with short tooth-like spines.

Labium about half as long as the maxillte, slightly convex,

triangular in outline, rounded at tbe apex, the anterior part of

it studded with spines like those of the maxillae.

Sternum ovate in outline, truncated in front, pointed be-

hind, sinuated at the sides, having two small depressions, one

on each side, not far from the margin, between the 2nd and
3rd pair of legs, and sparsely hairy.

Abdomen oblong-oval, convex, and copiously furnished with

short stoutish hairs ; spinners compactly grouped, the inferior

pair slender and of moderate length, the superior pair stout

and twice as long as the inferior.
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Both ill sliape and armature the legs and the palpi are
like those of M. distinctus.

The genital aperture is a simple transverse slit.

This spider bears a resemblance to 3/. paradoxus, Koch,
but differs fi'om the latter in having its front row of eyes curved
forward and its hind laterals closer to the fore laterals than
these are to the fore centrals, in the shape of the joints of the

legs and palpi, in the denticulation of the claws, in having no
distinct abdominal pattern, in the length of the superior pair

of spinners, in not having its sternum " aussei^st fein netzartig,"

and in the absence of " ein den Schenkeln des vierten Paares
entsprechenden Eindruck.'

'

Hah. Mokohinou Islands, Sandager.
I have much pleasure in associating this Mkjas with the

name of Mr. F. Sandager, who is the author of some valu-

able papers on the fauna and flora of Mokohinou Islands, and
to whom I am indebted for my examples.

This interesting little spider builds its nest on the bai'k of

trees {Coprosma, CordyUnc. and Fagiis). There are generally

several nests on each tree, the lowest being at least a foot

from the gi'ound, and the highest as high as the base of the

larger branches. The larger nests are for the most pai't built

in the hollows, and the smaller ones on the more even sur-

face of the bark. On this account the latter present the
appearance of small prominences or knots in the bai"k. The
lid is round, and in all my specimens hung on the outer side

of the tube, which is always lower than the inner side by the
diameter of the hd. Tliis build of the nest makes the Hd
when closed lie in the same plane with the bai-k of the tree

—

an arrangement that seems designed to conceal the entrance
to the nes^ ^-om the enemies of its occupant. The tubes in
my possession vary from 3mm. to omm. in diameter, are from
three to four times as deep as wide, and ai-e tliickly lined
throughout with web. The shallowness of the nest is na
doubt of gi-eat advantage to the spider, for, should the en-
trance be discovered by an enemy, the tenant is enabled to
reach the hd in an instant, and, by thrusting the claws of its

powerful fore-legs into the web lining the under- sm-face, to-

liold the lid down so firmly as to prevent the ingress of its

would-be devourer. This is the method adopted by aU trap-
door spiders to resist the attempts of theii- enemies to open
the door of their nest. But the most wonderful feature of
the nest of Migas saudageri is the marvellous resem-
blance of its exterior surface to all the details of the bark on
which it is built. The colour, the variations of colour in
different trees, the scales, the very rugulosities of the bai-k,

ai-e reproduced with a fidelity that would do credit to art

artist. A more perfect example of protective mimicry I have
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never met with. It has heen urged against the theory of

sexual selection that it postulates the existence of an eesthetic

sense in the lower animals ; but, when one sees an animal so

lowly organized as the spider able to weave for its protection

a well-shaped tube, to make and attach to it by a strong

flexible hinge a perfectly-fitting lid, and then to cover the

entire exterior surface of both tube and lid with materials so

selected and adjusted as to produce an exact imitation of the

varying surface of the objects on wliich it builds, one does not

feef disposed to attach much weight to the objection.

EXPLANATION OF PLATE XX.

a. Natuml length of spider.

b. Micjas sandagerl.

c. Under-side of four joints of a leg of the first pair.

d. Left palpus.

£. Piece of bark with nest, the latter purposely made less inconspicuous

than in nature.

Akt. Xyill.—Notice of the Occurrence of the Basking SJiark

(Selaehe maxima, L.) in New Zealand.

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

Read before the Auckland Institute, 6t1i October, 1S90.]

In November, 1889, an unusually large shark, measuring over

34ft. in length, was exhibited for a few days at Devonport. It

had been stranded near the mouth of the Wade Eiver, where

it and another had been noticed for some days previous. Some
enterprising individuals secured it, and towed it to Devonport,

partly with the hope of earning a few pounds by exhibiting it

to the Auckland public, and partly to extract the oil from the

liver, that organ containing in sharks, as is well known, a large

supply of valuable oil. Being by far the largest ever exhibited

in Auckland, it attracted considerable attention. I was unable

to visit it for a day or two, and, as reports were circulated that

it had large triangular teeth, I felt confident that it was an un-

usually large specimen of the White Shark (Garcharodon ivnde-

letii), which visits our coasts every summer. When an inspection

of the specimen was made, however, a glance showed that it was
not that species. The body was of enormous girth, giving it a

very different appearance from the i-ather slenderly-built white
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shark, and the shape of the fins iiiul tail was also different.

With some little trouble its month was prised open, disclosing

the fact that its teeth, instead of being large, were excessively

small and numerous. Further examination proved that it was
an individual of the Basking Shark (SclacJie )iuixii)ia), which is

perhaps the largest of all fishes, and which is common in some
parts of the Northern Hemisphere. In southern waters it is

only known from a single specimen, caught at Portland, on
the western coast of Victoria, in November, 1883, and which
has been figured and described by Professor McCoy in his
" Prodronuis of the Zoology of Victoria" (vol. ii., p. 12).

Unfortunately, my specimen was in much too advanced a

stage of decomposition to permit of complete measurements
being taken—in fact, it was with difficulty that a spectator

could remain near it for more than a few minutes at a time.

Its total length, from the tip of the snout to the end of the

upper lobe of the tail, was 34ft. 3in.
;
girth at the middle of the

body, 20ft. 9in. ; height of first dorsal fin, oft. lin. ; depth of

pectoral, 5ft. Gin. ; width across the tail, from tip to tip of the

lobes, 7ft. 2in. From those measurements it will be seen that

its size is much in excess of Professor McCoy's specimen, the

total length of which was 30ft. Gin.

Mr. E. H. Shakspere, of Whangaparaoa, who saw the spe-

cimen very shortly after it was stranded, informs me that every

spring several individuals of the same species can be seen near
the entrance of the Wade Kiver, and alo]ig the shores of

Whangaparaoa Peninsula. He believes that they visit these
localities in search of their food, which he thinks is composed
of small Medusa and other pelagic organisms. They can be
easily recognised from their habit of swimming on the surface
of the water, a portion of the ])ack and the huge dorsal fin

being usually exposed. It is from this circumstance, taken
with the fact that their motions are very often slow and
.sluggish, that they have received the name of the " basking
shark." They are easily approached and harpooned, and on
the west coast of Ireland as many as live hundred have been
taken in a single season. The liver often weighs as much as
two tons, yielding six to eight barrels of oil. A few years ago,

when sharks' oil was of greater value than it is at present, the
oil from a single full- sized specimen would often realise from
MO to £50.
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Art. XIX.

—

On Neic S^iecies of Arauea'.

By A. T. l^iiQVHAKT, CoiT. Mem. Eoyal Society of

Tasmania.

[ReaJ before the Auckland Institiife, ;!rd Novcvthcr, 1890.]

Plate XXI.

Fam. DYSDIKID.^.
Gen. OoKOPS, Templeton.

Oonops septem-cincta, sp. nov. Plate XXL, fig. 1.

Femina.—Ceph.-tli., long, 5; broad, 3. Abd., long, 5;
broad, 2. Legs, 1, 2, 4, 3 -- 13, 12-5, 11-5, 103 mm.

Ceplialothorax bright-mahogany colour, fuscous clouding

about margin of cephalic region ; hairs very short, sparse

;

elongate-oval, prominently convex, roundly truncated ; cly-

2')eus inclined forwards, depth equal to the greater diameter

and one-half of a centre eye ; thoracic indentation slight,

normal grooves faint; profile-contour represents an even arch,^

dips somewhat abruptly across ocular area.

Eyes of about equal size, oval, opalescent, posited on low-

dark eminences, in three subcontiguous groups ; centre pair*

placed slightly in advance of hind-laterals, perceptibly more
distant from them than they are from anterior laterals, an in-

terval ratlier surpassing their greater diameter.

Fakes lake-black ; few hairs ; conical, gibbous at base in

front, outwardly inclined, rather longer than radial + digital

joints of palpus ; breadth at base exceeds one-half length.

Maxilhe nuicli dilated at insertion of palpi, spathulate,.

more distinctly curved on superior side.

Labium suboval, sides apparently pressed inwards by
maxillae ; about half as long as the latter ; organs red-ma-

hogany colour, clouded with a deeper shade.

Sternum fulvous; elongate-oval, terminates above fourth

pair of coxal joints, prolonged beyond first pair for a distance

equal to three-fourths breadth of lip.

Lecjs yellowish-mahogany, moderately strong ; hairs line,

rather long ; femora of first, second, and third pairs have 2

short black spines on fore-end, fourth 1 distal spine, 2 basal

;

tibia of first leg, 2, 2, 2 beneath, 2 side spines ; metatarsus,

double row, 4-G ; tibial joint of second, 2, 2. 2 ; metatarsus,

2, 2, 2 : tibia of third leg, 1, 1, 2 ; metatarsus, 2, 1, 3: fourth

leg, tibial joint, 1,2; metatarsus, 2, 1, 4, or 3, 1, 4. Superior

tarsal claws—First pair strong, well-curved, outer 11 comb-
teeth; inner claw, 12 long, 1 short basal tooth; inferior claw^

short, sharplv bent. 1 long curved tooth.



Uequhakt.—On Nciv Species of Ai-ansac. 129

Palpi and legs concolorous ; stout
;
pars liumeralis, length

about equal to cubital + radial joints together; cubital joint

somewhat shorter than penultimate article
;

pars digitalis

scarcely as long as two former joints together ; hairs numerous;
palpal claw short, stout, well curved, no teeth.

Abdomen elongate-oviform ; hairs somewhat sparse, chiefly

on base
;
pale-yellowish stone-colour, crossed by seven brown-

ish-purple, recurved, arcuate bars, thickening somewhat in

centre ; basal bar narrowest and straightest, connected with
second and third bars by a rather narrow median band, in-

terval separating two latter bars less than one-half space
between the second and first

;
posterior bars closer to one

another, less pronounced ; ventral region speckled, displays a
wide median streak, dilated at spinners ; broad band above
vulva, shade lighter than dorsal marks. Spinners orange-
colour. Corpus vulva orange-yellow ; wide, convex, represents

a segment of a circle, projects over the rima genitalis. Two
pairs of spiracular openings, second not far from first pair,

and not quite so distant from each other.

According to Thorell, Simon, and Cambridge, there appears
to be some doubt as to whether the typical form 0. piulcher,

Templeton, possesses more than two stigmata ; the Eev. O. P.

Cambridge believed that he could discern four. In 0. septein-

cincta the first pair of spiracular openings are easily discern-

ible, the second not so, in fact scarcely visible, but when
stretched the stigmata prove to be as large and well-developed
as the first pair.

I am indebted to Mr. T. Kirk, F.L.S., for this interesting
example, which was contained in his collection from Wel-
li'^gton.

Fam. AGELENIDiE.

Gen. Tegenakia, Ltr.

Tegenaria arboricola, sp. nov. Plate XXL, fig. 8.

Mas.—Ceph.-th., long, 4 ; wide, 3. Abd., long, 5 ; wide,
2-4. Legs, 1, 4, 2, 3 = 24, 21, 18-5, 16 mm.

Ccplialotliorax fulvous, dorsal band broad, lightly shaded
with black, bifurcates forwards at fovea, leaving a narrow
streak, tapers rapidly close to posterior median eyes ; similar

shading on lateral margins ; border narrow, dark
; glabrous

;

pars cephalica modercxtely convex, quadrate, facial index sur-

passes lateral by one- fourth ; ciypeus convex, depth equals half

space occupied by fore-central eyes ; pars thoracica oval, con-
vex ; fovea oval, longitudinal ; radial and caput striae fairly

well defined
;

profile-contour represents an angle of 45° at

posterior inclination, occiput somewhat horizontal, perceptible
double curve, slopes across eye-area.

9
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Eyes pearl-grey, on black rings ;
posterior row moderately

prociu-ved, centrals on oval spots ; of about equal size, nearly

equidistant ; space between median pair, which are visibly the

most distant apart, less than an eye's breadth ; anterior row
slightly recurved, centrals more than half size of hind-pair,

separated from each other and side-eyes by an interval equal

to two-tliirds their diameter ; laterals posited obliquely on

separate low tubercles, fully the radius of a fore-eye apart ;

latter eyes suboval, visibly larger than hind-pair.

Leg's fulvous, blackish annulations, more or less faint ; an-

nul! on coxal joints ; rings evanescent on two first pairs

;

moderately slender ; hairs fine, sparse ; spines slender, black
;

about 6 or 7 on femora + tibiae ; single spine on patellary

joints ; about 7 on metatarsi of two first pairs ; 6 or 7 and
ring of 4 on hind metatarsi.

Palpi, colour and armature of legs; slender, length 9mm.,
equal to metatarsus -f tarsus of a fore-leg

;
pars humeralis

more than one-third longer than cubital + radial joints

;

pars cubitalis subquadrate, more than half length of penulti-

mate joint, projects black bristles; radial joint moderately in-

crassated forwards, prolonged on outer side into a subquad-
rate, black - margined, membranous process, about twice as

long as broad, apex grooved ; immediately beneath is a stout

darkish-brown process
;
posited on superior angle of article is

a strong, acute, downward-curved, blackish process ; below
and contiguous to the latter is an oblong dark projection,

whose short, pointed angles are connected by a U-shaped
costa on its outer face ; digital joint about twice as long as

the pars radialis, bulb one-fourth length of article
;
genital

bulb orange-brown, fading into a yellowish stone-colour

towards fore - end ; base semi -globose, anterior half rather
niore, depressed, displays round margin of lamina a wide,

everted, brown border
;

projecting forwards from centre of

bulbus is a large, membranous, sinuating process, base colour
of bulb, fore-end blackish-lake ; flanked by two acute, some-
what ear-shaped apophyses, reachmg forwards to about one-
half its own length ; outer apophysis yellowish, apex brownish,
inner green tinge, passing into dark-green on second half

:

lamina ovate, above bulbous, strongly convex, prolonged in a
cylindrical form for 2-5mm., extension resembles digital joint

of female's palpus ; armature fine hairs, long slender bristles,

three strongish spines at extremity ; reddish-brown, slender
extremity fulvous.

Fakes brownish-orange
; project forwards at an angle of

30°, divergent, of somewhat even breadth, second half curved,
extremities—which are dilated on inner side—directed tpwards
each other; small oval, plano-convex protuberance beneath
angle of caput ; fangs long ; falx equal to eephalothorax in
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length, armed with only 2 short teeth projecting from beneath
fore-end, first tooth longest.

MaxlUce fulvous, long, moderately enlarged forwards, ob-

tusely pointed, somewhat curved towards each other.

Labium deeper tone, clouded ; length somewhat surpasses

width, subquadrate, emarginate, nearly one-half length of

maxillcE.

Sternum fulvous, margins clouded ; broad-cordate, emi-

nences opposite coxaj.

Abdomen elongate-oviform, lateral margins and posterior

third rugose ; light yellowish-brown, shading off to black-

brown at posterior end, dappled with pale flecks.

Femina.—Ceph.-th., long, 5; broad, 3. Abd., long, 6;
broad, 3. Legs, 1, 4, 2-3 = 23-5, 20, 16 mm.

Ceiihalothorax fulvous, median band shaded with dark-

brown, bifurcates at the red thoracic indentation, rapidly

compressed at posterior centre eyes ; marginal band broad,

similar shade ; almost glabrous; length equals tibia of a fourth

leg ; cephalic region quadrate, lateral index equals breadth of

hind-row of eyes ; height of chjpens exceeds diameter of a fore-

central eye ; thoracic part oval, indentation narrow, longi-

tudinal ; radial striae very perceptibly stronger than caput
grooves

;
profile-line slopes slightly from hind-row of eyes, dips

posteriorly at an angle of about 40'\

Eijcs grey, on blackish oval spots, enclose an oval space

;

posterior row of moderate and about equal size, equidistant,

an eye's breadth apart ; centrals of anterior row smaller than
hind-pair, separated from each other by a space equal to

three-fourths their breadth, and from side-eyes by rather more
than an eve's diameter ; laterals posited on low blackish
tubercles, divided by an interval equalling two-thirds breadth
of the hind-eye; fore-eye oval, rather the largest of eight.

Legs in colour and armature do not differ essentially from
male's ; second leg slightly exceeds the third in length ; supe-
rior tarsal claws—first jDair strong, moderately curved, 12 teeth
increasing in length and strength ; inferior claw stout, sharply
bent, 3 strong backward-curved teeth.

Palpi fulvous, annulations evanescent ; few spines on all

joints
;
palpal claw strong, 8 comb-teeth increasing in length,

directed forwards ; free end moderately curved, nearly one-
half length of claw.

Falces yellowish-brown ; black hairs ; inclined forwards
and out-wards, conical; first half of profile arched; short,
tajiering (piano) process beneath angle of caput.

Maxillce yellow-brown; black hairs; dilated forwards,
obtusely pointed, inclined towards each other.

Labium greenish tinge ; oval, strongly emarginate.
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Sternum fulvous, bordered by a deeper shade ; cordate,

nearly as wide as long, well-developed eminences opposite

coxse.

Abdomen narrow, oviform ; second half and lateral margins
rugose ; light yellow-brown, shading off to black-brown on
posterior third ; base dappled with a lighter brown ; lightish-

yellow parts spotted with dark-brown ; ventral shield yellow-

brown, fuscous spots ; hairs sparse, golden. Corpus vulva:

transverse, prominent, reddish-brown, oval elevation, bears

on face a somewhat dagger-shaped depression, hilt and quillon

represented by three oval fovea?, blade tapers to a point above
the rima genitalis.

This species frequents the loose bark of Fuchsia excor-

ticata ; the female fabricates a globose cocoon 10mm. in dia-

meter, of a hard, parchmenty texture, approximating in colour

to its surroundings, suspended by a short web ; male examples
were generally captured with the females (January). The
somewhat extensive sheet of web is composed of a fine open
mesh, and attached to the surrounding objects by fine lines.

Captured in the forest on Mount Egmont, A. T. U.

Fam. ENYOID^.
Gen. Habkonestes, L. Koch.

Habronestes celeripes, sp. nov. Plate XXI., fig. 2.

3Ias.—Ceph.-th., long. 2-1; broad, 1-7. Abd., long, 2-6;

broad, 1-5. Legs, 1, 4, 2, 3 = 10, 7-8, 7-2, 5-5 mm.
Ceplicdothorax pale-brownish flesh-colour, cephalic part

stained with brownish-yellow ; from limit of caput two brown
lines project forwards, curving upwards midway to posterior

row of eyes ; streaks of a lighter tone nearly connect these

lines with side-eyes ; lightly-shaded semi-oval patch encloses

the red thoracic indentation ; thorax displays two bands, mar-
ginal faint, submarginal resolved into a few dark spots ; hairs

white, compound-sessile, extend along unshaded ridge of

caput ;
pars cephalica strongly convex, squarely truncated,

facial index perceptibly shorter than lateral ; clijpeus nearly
vertical, depth rather surpasses space occupied by fore-centre

eyes
;
pars thoracica conoid, rises abruptly from margin, apex

at limit of cephalic part ; narrow longitudinal groove represents

thoracic indentation ; radial striae well defined
;

profile-con-

toiu- rises at an angle of 55", visibly inclined forwards across

second half of caput, fore-end curved.

Eyes on blackish spots ; hind-centrals oval
;
posterior row

rather strongly proeurved, fore-margin of centrals being in

line with hind-margin of laterals ; of moderate and nearly

equal size ; median pair separated by rather more than an
eye's breadth, divided from laterals and fore-centrals by in-
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tervals equalling their diameter and a half ; anterior row pro-

curved, fore-margin of centrals in line with space between

laterals ; median pair visibly less than an eye's breadth from

one another, rather more than their diameter from side-eyes ;

laterals nearly equal centrals in size, posited obhquely on very

low eminences, separated by a space equal to two-thirds

breadth of a fore-latertil eye.

Lcijs shade yellower than cephalothorax ; anuuli some-

what obliterated, orange-yellow, deepening in tone forwards,

shaded on posterior pairs ; two central annulations on femora
;

three rings on tibiae -f I'netatarsi ; moderately slender ; hairs

fine, outstanding ; 7 or 8 short spines on femoral joints

;

patelljfi, 2 ; tibial joints, about 7 ; metatarsi show 5 or more
irregular spines, ring of 4 at extremity ; superior tarsal claws

—first pair rather slender, curved, 13 long, somewhat even,

open comb-teeth, exceeding length of claw ; inferior claw

shortly and sharply bent, 2 points.

Palpi fulvous, except radial + digital joints, which have a

deeper brownish tinge ; humeral joint strong, linear, fully

equal in length to cubital + radial together
;
projects 3 black

bristles in line on superior surface
;
pars cubitalis somewhat

slighter, 2 bristles
;
pars radialis rather surpasses former article

in leugth, about as broad as long near base ; bifurcates, pro-

longed outwardly into a large, pointed, ear-shaped process,

posterior and upper margin armed with a series of black,

acute, tooth- like projections, basal tooth much the longest and
stoutest ;

projecting from base of process, lower side, is a

brown, translucent, stout, outward-curved apophysis ; some-
what slender at articulation with digital joint ; few bristles

;

pars digitalis scarcely exceeds two former articles in length
;

lamina ovate, base slender, tapers somewhat sharply at ex-

tremity ; moderately clothed with fine hairs
;

genital bulb

brownish ; viewed partially from front, shell-shaped, wide and
convex posteriorly, concave within, curved forwards, uppei-

margin tapers beneath lamina ; lower margin pinched into an
angular form ; bulbus produced towards fore-end, beneath,

into a strong, blunt, forward-curved process of its own colour

;

projecting from within fore-half of bulb are, apparently, two
membranous lobes ; divergent extremities of first or outej'

lobe, dark, recurved ; second lobe pale within, broad, some-
what triangular on inner side, displays at apex a short,

pointed, black process ; a long, fine, black apophysis curves

across face of genital bulb, close to margin of lamina, from
inner side.

Falces red-mahogany colom- ; linear - conical, vertical

;

basal third, superior side, displays a piano-conical elevation
;

as stout as thigh of a fore-leg, length equals humeral + cubital

joints of palpus ; fangs short, slight.
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Ma.viihe yellow-bi-owu, fore-tliird brownish; about twice

as long as wide, straight on inner side, curved outwardly
; in-

clined towards each other.

Labium colour of maxill*, base darkest ; rather longer

than broad, oval, apex concave.

Sternmn cordate.

Abdomen slender, oviform, tapers to base, convex above ;

stone-green; basal fourth of folium ovate, posterior three-

fourths lanceolate, margins acute-crenate; oval part spotted

with black dots : lanceolate extremity shows large, pale stone-

coloured flecks ; border of folium defined by greenish-black,

confluent, mottled blotches ; lateral margins lightly speckled

with green-black; a shaded undulating band extends from

base to spinners ; specific pattern more or less picked out witli

white, compound-sessile hairs.

Feviina. — Ceph.-th., long, 2-4; broad, 1-6. Abd., long,

2-0 ; broad, 2. Legs, 1, 4, 2, 3 = 6, 5-7, 5-2, 5 mm.
Ccphalothorax pale-brownish flesh-colour, cephalic region

partially suffused with a brownish-yellow, brown lines curve

forwards above lateral grooves from posterior extremity of

caput ; similar streaks on fore-margin ; lightly-shaded semi-

oval mark encloses red indentation on thorax ; marginal band
pencilled, submarginal band resolved into brown spots ; few
black bristle-like hairs and white compound-sessile hairs on
caput, latter extend along unshaded median line ;

pars

cephalica strongly convex, squarely truncated, lateral index
fully equals facial ; chjpeiis vertical, in height rather shorter

than interval between fore- and hind-median eyes ; pars tho-

racica oval, conoid, indentation longitudinal, grooved ; contour
of profile rises from thoracic junction at an angle of 55^ ; second
half of cephalic part straight, perceptibly inclined forwards,

fore-end curved.

Etjcs in size and position resemble male's.

Legs yellowish flesh-colour, annulations more or less-

(effaced, orange-yellow, darker and more pronounced on meta-
tarsal joints ; spine armature does not chffer essentially from
male's, also form and pectination of claws.

Palpi yellowish, fore-half of pars digitalis brown-lake ,'

somewhat sparsely armed with hairs and bristle-like spines;
moderately slender, length equals metatarsus + tarsus of first

leg.
^

FalccH red -mahogany colour ; conical, vertical, tumid
at base in front ; plano-convex conical protuberances on
sides.

Maxilhe brownish-yellow, pale greenish-yellow apices;
taper perceptibly to base, rounded on superior side, nearly
twice as long as broad, inclined towards each other.
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Labium brosvnish-lake, apex greenish : oval, rather longer
than wide, apex concave.

Sternum fulvous ; cordate, width between coxa5 of first pair

rather exceeds one-half its length.

Abdomen oviform, basal extremity broadest, convex above
;

ground-colour green ; anterior fourth of folium ovate, posterior

three-fourths broad-lanceolate, acute-crenate ; margin defined

by greenish-black blotches and spots, more or less effaced

towards spinners ; lateral margins spotted, normal colora-

tion, series of confluent spots form an undulating longitudinal

band ; ventral surface light greenish-brown ; fairly clothed

with brownish hairs, pattern partially picked out with white,

compound-sessile hairs. Vulva brownish -yellow, glossy
;

scapus springs from a slight elevation, large, tumid, about
one-third wider at base than long, rather narrower and
rounded in front, curves towards the rima genitalis ; the

somewhat cylindroid lateral margins terminate in subfree,

ovate, flatly-convex apices, directed towards each other.

This pretty little species was not uncommon amongst
vegetation growing over fallen trees.

Mount Egmont, Stratford, A. T. U.

Habronestes scitula, sjd. nov. Plate XXI., fig. 5.

Femina.—Ceph.-th., long, 1-9
; wide, 1-2. Abd., long, 2-2

;

wide, 1-5. Legs, 4, 1-2-3 ^ 5-5, 4-9 mm.
Cephalothorax brownish-yellow, dorsal aspect of cephalic

region coffee-brown, displays a narrow dark medial streak
;

dorsal band streaked mahogany-brown, broad, extends from
lateral eyes to base of thorax, intersected by a tolerably wide
line of the normal ground-colour, which bifurcates forwards
from limit of caput ; marginal zone dark-brown, narrow

;

cephalic area clothed with few whitish hairs, chiefly on the
lighter parts ; ovate, lateral compression at caput slight

;
pars

cephalica moderately convex, sides abrupt, roundly truncated
;

clypeus squarely truncated, directed outwards, height nearly
equal to diameter of a lateral eye ; thoracic part slopes some-
what abruptly from summit, posterior incline scarcely steeper

than lateral ; slight longitudinal reddish groove on crown of

thorax ; striae well defined
;
profile-contour rises at an angle

of 60° from stalk, slopes moderately across occiput, eye-region

rounded.
Posterior centre eyes and laterals large, of about equal

size, nearly equidistant, enclose a subcircular space, percep-
tibly wider than long ; anterior centrals very small, separated
from each other by nearly an eye's breadth, somewhat less

than that interval from side-eyes of same row, wloich are

divided by a space exceeding their diameter ; line drawn
across fore-margin of anterior centrals intersects fore-laterals.
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Fakes brownish-orange, oblong-oval, olive-brown mark on

face ; conical, directed inwards, stout, occupy breadth of

clypeus ; in length nearly equal radial + digital joints of palpus.

MaxiUce fulvous, olive-green tinge, base clouded with dark-

brown ; rather longer than broad, dilated somewhat forwards,

obtusely pointed, inclined towards each other.

Lahiinn similar coloration ; conical, abscinded, length

somewhat surpassed Ijy breadth, rather more than one-half

length of maxillae.

Sternum yellowish, margin dark-chocolate, subcrenate

;

two somev^-hat angular interrupted brown bars in centre
;

two dots near the sharply-pointed apex ; broad-cordate.

Legs greenish-yellow, spots and annulations olive-brown ;

femora have basal and nearly central annuli, resolved more or

less into spots on superior aspect ; tibial joints, ring on first

half, somewhat broken into spots on first and second pairs

;

metatarsi show central and distal annulations of a lighter

shade ; hairs whitish, sparse ; spines fairly numerous on all

joints except tarsal ; spines long and strong, metatarsal

longest. Superior tarsal claw^s—fourth pair, rather fine, evenly

curved, 5 open teeth ; inferior claw^ fine, sharply bent, teeth (?)..

Palpi colour of legs ; hairs sparse ; few^ bristles ; moderately
strong, less than twice length of falces

;
palpal claw, well

curved, 2 long curved teeth.

Abdomen ovate
;

greenish stone-colour, passing into a

darker tone on lateral margins ; anterior fourth stained -with

lake ; markings dark olive-brown ; dorsal aspect spotted,

sparingly in centre, more thickly at extremities ; basal end
bordered by bars increasing in \vidth forwards ; lateral margins
marked with interrupted, irregular, oblique streaks, terminat-
ing on posterior half in four well-defined, spotted, lanceolate

figures encroaching on dorsum, inclined forwards ; ventral

field similar hue to dorsal, few spots ; lighter parts of

abdomen, except central area, moderately clothed with white
hairs. Vulva represents a large, transverse, oval, lip-like pro-

jection, depressed and yellowish in centre ; lateral margins
reddish-brown, tumid.

Single example, taken in the forest near Stratford, A. T. U.

Fam. THUEIDIID^.
Gen. Akiamxes, Th.

Ariamnes flavo-notatus, sp. nov.

Fcmina.—Ceph.-th., long, 1. Abd., long, 1-6
; depth at

spinners, 1-1. Legs, 1, 2, 4, 3 = 8, 4-6, 3-4, 2-3 mm.
Cephalothorax brown, suffused with blackish - purple

;

transversely rugulose ; few bristles on caput ; broad-ovate,
lateral constriction at caput slight

; pars cephalica convex.
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ocular eminence rather prominent ; clypens visibly iuclincl

forwards, height exceeds one-half depth of eye-area
; pars

thoracica convex, fovea oval, small ; normal grooves mode-
rately prominent ; contour of profile represents a strong

curve.

Eyes rather large ; fore-pair dark
;
posterior row slightly

procurved ; centrals perceptibly smaller than laterals, sepa-

rated from each other by a space scarcely equalling an eye's

breadth, about twice that distance from side-eyes and fore-

centrals, latter interval somewhat the shortest ; anterior row
recurved, median pair about one- third smaller than hin^d-pair,

one-fourth their diameter from each other, separated from side-

eyes by two-thirds their space ; laterals posited obliquely on

a stony tubercular eminence, contiguous.

Falces yellowish mahogany-colour ; transversel)' rugulose
;

broad, somewhat flat, gibbous at base in front, vertical, equal

digital joint of palpus in length ; breadth more than one-half

length, second half rounded on inner side, directed somewhat
outwards, 4 stout teeth in outer row.

Mcuilke fulvous ; some^Yhat linear, fore-half broadest and
sharply bent over lip.

Labium, base fuscous, margins brownish ; wdder than long,

tumid and somewhat truncated, transverse groove.

Sternum chocolate-brown ; broad-cordate, studded with
papilla}.

Legs browni;>h-yellow, three faint aunuli on femora
; pa-

tellas brown ; tibial joints have central and apical rings, nar-
rower and more pronounced on hind-pairs ; long, slender :

armature dark hairs, few slender erect bristles.

Palpi straw"-colour, except digital joints, which have a
mahogany shade ; slender, pars digitalis equals cubital -f- radial

joints in length ; few long hairs and fine bristles.

Abdomen, fore-half dark-brown, passing into a pale shade
on posterior half and lateral margins, spotted with large

stone-coloured flecks ; elongate-ovate, profile somewhat trian-

gular ; distance from the lower angle—from which the rather
long spinners project—to the rounded posterior extremity is

slightly shorter tha.n dorsal line. Corpus vulvce yellowish
;

represents a transverse oval area, occupied by largo ovate
foveas, intersected by a rather broad septum ; a reddish-brown
bead-like pimple projects a,bove base of septum.

Single specimen captured in the forest near Stratford,

A. T. U.

Gen. LiNTPHiA, Latr.

Linyphia sennio, sp. nov. Plate XXI., figs. 15, IG.

3/a.s.—Ceph.-th., long, 21; broad, 1-8. Abd., long, 2-2
;

broad, 2. Legs, 1, 2, 4, 3 = 13, 10, 7, 5-5 mm.
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Cephalothorar bro^ uish-orange, light - fuscous shading
mostly about median hne, normal gi'ooves and marginal zone

;

line composed of lake-colom-ed dashes bifurcates at limit of

caput, joins posterior lateral eyes ; triangular lake mark be-

neath fore-centrals ; few black bristles, chiefly about occiput

;

oval, lateral margins of caput moderately compressed
;
pars

eephalica convex, roundly truncated, eye-eminence prominent,

angles cup-shape ; facial index perceptibly exceeds lateral

;

clypeiis inclined forwards, sides less tumid than female's,

height equal to two-thirds space of fore-centre eyes; pars

thoracica convex, fovea oval, deep, longitudinal ; caput and
radial strias faint ; contour of profile slopes across caput, per-

ceptibly curved ; angle of posterior inclination about 45^'.

Posterior row of eyes sUghtly procuiTed, median pair

scarcely theii' diameter from each other, tliree-fourths their

space from lateral eyes ; anterior row recui^ved ; centrals dark,

largest of eight, separated from one another and side-eyes by
an interval shghtly exceeding their own breadth ; laterals

contiguous, seated obhquely on a common, fair-sized, lake-

coloured tubercular prominence.
Falces red-mahogany, passing into a darker shade at ex-

tremity ; transversely rugulose ; linear, vertical, moderately
stout, length nearly equal to the pars humeralis of palpuo.

Maxilla long, linear-oval, somewhat pointed, inclined

towards each other.

Labium nearly as long as broad, roundly pointed, everted,

less than one-half length of maxillae; organs orange-brown,
base suffused with lake.

Sternum lake-colour, centre band yellowish, cordate, emi-
nences opposite coxae.

Legs light orange-yellow, lake stains on coxal joints

;

annuli hght cinereous-brown, bordered and more or less suf-

fused with lake ; rings on thighs more or less evanescent,

resolved into spots ; two on patellar joints ; foin- annulations
on tibiae of fore-pairs, three on hind-pairs ; metatai'sal joints

have two annuh ; hau-s somewhat sparse, outstanding ; spines
long, slender, mostly project laterally ; 4 spines on femora

;

patellae, 2 ; tibiae of first pair, 15 ; second, 10 ; metatarsi of first,

13 ; second pair, 8 ; tibial joints of hind-pairs, 5 : metatarsi, 2
spines.

Pa/^^z shade paler than legs; slender; pais humeralis rather
surpasses cubital -f radial joints together in length, thickens
slightly at fore-end ; cubital joint tapers somewhat to base,

more than one-half length of penultimate article, projects two
bristles ; radial joint lageniform, fore-half tumid, prolonged
above outer side into a reddish, flat, tapering process; base
slender

;
projects above long bristles ; digital joint subglobose,

about length of pars radialis; lobes lake-brown, appendages
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lake-black ; laminae bulbi yellowisli-browu, passing into olive-

green on fore-end ; directed to^Yards each other ; haiis coarse,

sparse ; inversely ovate, broad, strongly convex ; rise above
bulbus ; lamina on outer side exhibits a large moderately-deep
concavity—segment of a circle—of nearly its own length,

margin—base of segment intact, lake-colour : base of lamina
at termination of cavity prolonged into a twin, submembranous.
brownish, curved process, apices directed outwards : project-

ing from a ring on summit of lamina is a long, conspicuous,

dark, cylindrical process, obhquely truncated, on its outer side,

for nearly whole length; lobes of bulb wide, subvertical ; fii"st

lobe of somewhat even width, figured with a blackish cihate-

like mark; second lobe -rapidly compressed below, prolonged
into a strong, black, forward-curved apophysis ; above the
latter organ is a large, broad, pitted, brownish-yellow, up-
curved process ; anterior appendage, viewed somewhat in

front, represents a rather large compressed or pinched mem-
branous process curving downwards to the large yellowish
process.

Abdomen broad-oviform, depressed, sides abiTipt, humeral
tubercles large, conical, project outwards and backwards

;

profile of abdomen somewhat diamond-shaped ; sparingly
clothed with orange and black bristle-like hairs ; stone-colour,

approximating to ohve-gi"een : design fonned by a series of re-

curved irregular bands, composed of creamy-stone, purple
margined and spotted, fi-ee and coalescing flecks ; bands angu-
lar and more defined on posterior slope ; lateral margins
bordered by a brown band without very determinate limits

;

ventral field olive-stone colour, displays a broad transverse
band of mixed normal colours.

Femtna.—Ceph.-th., long, 3: wide, 2. Abd., Ions. 3:
wide, 2-5. Legs, 1, 2, 4, 3 = 14. 101, 88, 6-5 mm.

Cephahthorax brownish-orange, hghtly shaded, chiefly on
grooves and margins, with black-brown ; splashed, lake-coloured,
bifurcating line extends fi'om limit of caput to posterior lateral

eyes ; triangular lake mark on chipeiis ; hairs sparse, black,

bristle-like ; cephalothorax equal in length to metatai-sal joint

of first leg ; oval, fau-ly compressed forwards
; pars cephalica

strongly convex, roundly truncated, lateral index scarcely
equals facial ; eye-eminence well developed : clypens outwardly
inclined, depth exceeds space between a fore-central and later^
eye next to it ; an angular furrow beneath anterior row of eyes
gives its tumid sides a conical (piano) form

; pars thoracica
convex ; large circular depression on posterior slope ; normal
grooves faint

;
profile-contour rises from thoracic junction at

an angle of 45", shghtly cui-ved across caput.

Posterior row of eyes perceptibly procurved, centrals sepa-
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rated by an interval equal to au eye's breadth, their space

from laterals ; anterior row reenrved, median pair larger than
posterior centrals, somewhat less than theii- diameter from

each other, rather more than that distance from hind-paii-.

interval between them and side-eyes surpasses one-half their

space ; laterals have the opalescent lustre of posterior centrals :

smallest of eight, posited obliquely on a low, common tubercle,

contiguous.

Fakes red-mahogany, deepening in tone at fore-end

:

moderately strong, vertical.

Maxilla light brownish-yellow, suffused with lake-brown :

linear-conical, inclined modercitely over labium, which is oval,

about half as long as maxillas, similar colour.

Sternum brown-yellow, suffused with lake ; cordate, emi-

nences opposite coxae.

Legs yellow-orange, coxae blotched with lake ; femora have
four interrupted hght cinereous-brown rings, bordered with
lake ; tibiae of fore- and hind-paii-s have respectively 3 and 4

annulations ; metatarsi, 2 ; hairs somewhat sparse ; thighs

armed with few black spines
;

patellae, 2 ; tibiae of first and
second, 15 -j- 8, hind-tibise 1 -f 8, long black spines ; meta-
tarsi of first pairs, inner row of 6 projecting spines sm-passing

tibials in length, 6 outer somewhat shorter ; metatarsal joints

of second pairs, 4 -f 6 similar spines ; metatarsi of hind-pairs

have 2 centrally-placed strongish spines. Superior tarsal claws
—first pair, somewhat shortly bent, i teeth increasing in

length and strength: inferior claw long, fine, sha.rply bent.

small points.

Palpi coloration of legs; strongish bristles; slender, as

long as cephalothorax : ptilpal claw less bent than tarsal ; 4

teeth similar in form to teeth of tarsal claws.

Abdomen does not differ essentially in form or coloration

from male's. Corpus vulva orange -brown, clouded with
brownish-lake ; represents a large transverse oval eminence

:

somewhat clathrate ; median line concave ; above the rima
genitalis is a large, rather deep, oval fovea, laterally bounded
by blackish tumid costae ; a semi-free dark costa forms a some-
what depressed arch in Une with margin of fovea, the involute

basal ends confluent with outer costae.

Several examples of this brightly-coloured species were
captured amongst shrubs in the forest near Stratford, and on
Mount Egmont, A. T. C.

Linyphia multicolor, sp. nov.

Mas.—Ceph.-th., long, 1-0 ; broad, 11. Abd., long, 1-7:

broad, 1-3. Legs, 1, i, 2, 3 = 10, 6, 55, 4o mm.
Cephalothorax brownish amber-colour, streaked with lake,

lateral borders lightly suffused with a blackish-ohve ; median
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band tapering, stretches from frontal margin to fovea, niottled
with a deeper hue

;
glabrous ; broad-ovate, depressedly con-

vex ; ocular eminence prominent ; dypeus nearly vertical,

height equals one-half facial space : thoracic fovea oval, deep ;

caput and radial striae tolerably strong
; profile-contour repre-

sents a shght posterior inchne.

Eyes rather large, hind-centrals and laterals opalescent ;

posterior row shghtly procuned, median pair about one-
fourth larger than fore-centrals, removed from laterals by an
interval scarcely equaUing their diameter, and fi"om each other
by rather more than one-fomi:h that space ; anterior row re-

curved, centrals posited somewhat obUquely on strong pro-
minences, nearly twice- their breadth apart, separated by
rather more than that distance fi-om hind-pair, about their

radius from side-eyes ; laterals fuUy as large as anterior
centrals, seated obhquely on a strong eminence, con-
tiguous.

Fakes Hght-red mahogany; of somewhat even width,
moderately gibbous at base in front, second half divergent,
perceptibly inclined outwards, moderately stout, length equals
twice depth of clypeus.

McurillcB yellowish-mahogany, suffused with olive on first

half; spathulate, base dilated, long, moderately inclined

towards each other.

Labium fulvous, neai-ly t-wic<; as wide as long, rounded,
perceptibly emarginate, scarcely reaches second half of

maxiUae.

Steniinn brownish, fulvous, heart-shaped figure with seven
acute projections occupies centre ; brocid-cordate.

Legs and cephalothorax concolorous, annuH hght choco-
late-brown ; central and distal rings on femoral joints tinged
with olive-green ; thi-ee annulatious on tibiae, basal more or
less obhterated ; centre and apical lings on metatarsi ; hairs
sparse ; very few bristle-hlce spines, longest and strongest on
pateUae, which project two.

Palpi colour of legs ; humeral joint about one-thii'd longer
than two following articles : pars cubitalis dilated forwai'ds,

projects a long bristle ; pais radialis rather surpasses former
article in length, cup-shaped, deeply emai-ginate at insertion of

lamina, few long bristles ; lamina? bulbi orange-brown, hairs
fine, sparse ; directed towards each other ; basal two-thirds
subobovate, broad, fore-third moderately compressed, tumid,
upturned

;
genital bulb colour of lamina, cap consists of two

membranous lobes, base of lowest produced into a short, dark,
triangular process; stispended from fi-ont of bulb is a wide,
sharply - constricted, dark - margined, membranous process,

directed downwards and outwards ; next to it is a larger

appendage of somewhat similar form, whose compressed ex-
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tremity is wider and more distinctly curved ; base enclosed by
a subtriangular dark-bordered lobe.

Abdomen oviform, strongly convex, almost glabrous, folium

extends over first half, sublanceolate, olive-brown, series of

free and coalescing fuscous flecks along margins ; the blackish

petiole exhibits on either side a conspicuous oblique white bar;

second half of dorsum displays an olive-brown, dark-spotted,

oval mark ; median band creamy- white, lake stains, fore-half

formed by two triangular figures enclosing two lake-coloured

dots ; lateral margins light olive-brown, dark fuscous spots in-

terrupted by creamy marks, most conspicuous along border of

dorsal pattern, lake stains; blackish olive-green shield on ven-

tral surface, constricted above spinners, white spot in each
indentation.

Single example, captured in the forest near Stratford,

A. T. U.

LinsTphia cruentum, sp. nov.

Mas.—Ceph.-th, long, 2 ; wide, 1-8. Abd., long, 2-3
; wide,

1-2. Legs, 1, 2, 4, 3 = 12-5, 7, 6-5, 5 mm.

Cephalothorax fulvous, splashed with lake, median band
shaded with brown, tapers slightly fi-om hind-lateral eyes to

base ; few coarse hairs on caput ; clathrate
;
pars cephalica

convex, ocular prominence moderate ; facial index equals one-
half breadth of thorax, lateral index under two-thirds of former

;

clypcKS convex, depth equal to two-thirds length of eye-area
;

thoracic part broad-oval, fovea transverse broad-oval ; normal
grooves well defined

;
profile-contour slopes backwards with a

slight double arch.

Eyes of moderate size, on dark rings
;
posterior row per-

ceptibly procurved ; centrals rather less than an eye's breadth
apart, a diameter and a quarter from laterals, visibly less than
that interval from fore-centrals ; anterior row moderately re-

curved, median pair rather smallest of eight, separated by
rather more than their diameter, three-fourths their breadth
from side-eyes ; laterals have the pearly lustre of hind-
centrals, posited obliquely on a dark common tubercular
eminence, contiguous.

Fakes colour of cephalothorax ; outwardly inclined, some-
what gibbous at base, second half tapering, curves upwards
and outwards.

Maxillce fulvous, yellowish reflections, passing into maho-
gany-brown at apices ; long, somewhat enlarged at extre-
mities, pointed, rounded on superior side, sharply truncated on
inner side, inclined towards each other ; furnished with stifi'

bristles.

Labium and maxillae concolorous ; more than one-thivd
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length of latter, large, rather wider than long, roundly emar-

ginate.

Sternum light olive-brown, spotted and bordered with

brown ; subcordate, nearly as wide as long between first pair

of coxal joints.

Legs orange-yellow, passing into orange-lake on fore-ends

of femoral joints, first pair most shaded ; tibiae have two or

three not - well-defined orange-lake annulations ; metatarsi

two; legs strong; bristle-like hairs on femoral joints, more
especially clustered on inner side of first pair, and on superior

surface of hind-pairs, which are armed beneath with a double

row of bristle-like spines, strongest on second aiid third legs
;

patella), 1 sphie ; single row beneath tibiae + metatarsi. Claws

weak.

Palpi light orange-yellow
;
pars humeralis fully one-thu'd

longer than cubital + radial joints
;

pars cubitalis short,

dilated forwards, projects a strong black bristle
;
pars radialis

twice length of former article, outer side prolonged, much
enlarged forwards, rounded, armed at extremity with a row of

strong long bristles ; vie\\ed from inner side somewhat cup-

shaped, short ; digital joint about as long as cubital + radial

joints together, well developed ; laminae bulbi reddish maho-
gany-colour ; moderately furnished with stiff black hairs

;

oval, directed towards each other
;
genital organs partially

covered by a brownish-yellow, spotted membrane, projecting

forwards from beneath is a greenish, elongate, pointed pro-

cess, which, viewed from beneath, discloses a membranous
truncated process, margins involute ; iuimediately under it is

a brownish curved lobe, convex side directed backwards ; ex-

tremities prolonged, free, upper tapering, lower—not visible

from outside—somewhat membranous; bulb partially enclosed

on lower side by a greenish, somewhat oval, or pointed

membrane.
Abdomen e\onga,te-owi(oYm, yellowish stone-colour; folium

covers dorsal region, deeper tone, green tinge, second half

stained with lake, margins sinuating, olive-black, interrupted,

centre pair of curves creamy-white ; median band exhibits a

series of six large creamy-white spots on first quarter ; irre-

gular-shaped figure near centre, of similar colour; second half

displays three tapering groups of coalescent, yellow, lake-

tinged spots ; oblique brown marks on lateral margins ; ven-

tral shield brown.

Forest, Stratford, A. T. U.

Linyphia albi-apiata, sp. nov.

Mas.—Ceph.-th., lo:ig, 1-7
; wide, I'l. Abd., long, lo

;

wide, 1. Legs, 1, 4, 2, 3 ; 1st pair, 5-4 mm.
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Ccjjhiilothoraj- '[igb.t-hvovm, green tinge, slicided, especially

ou latei-cil margins and radii, with olive-brown : clathrate ;

oval ; pars cephalica convex, not constricted at junction with

thorax, lateral index surpasses facial, ocular eminence pro-

minent ; chjpeus subvertical, depth equal to two-thirds length

of eye-area ;
pars thoracica convex, fovea deep, somewhat

triangulai-, apex directed forwards : caput striae strong,

thoracic moderate ;
profile-hue rises moderately, with an even

contom-, fiom the stalk, rounded across occiput.

Eiies on dark rings, enclose a linear-oviil space; posterior

row of tolerable and about equal size ; centrals scaix-ely two-

thirds of an eye's breadth apart, one-fourth more than their

diameter from laterals ; median pair of anterior row dai-k,

much the smallest of eight, separated from one another by a
distance perceptibly less than their radius, and from side-eyes

by an interval surpassing their diameter, di\-ided by more
than then." space from hind-centrals ; laterals have the pearl-

grey lustre of posterior median pair, fore-eye somewhat the

largest, seated obhquely, about one-fourth their breadth apart,

on a low, dark, tubercular eminence.
Falces brownish, hghtly clouded : rugnlose ; strongly

inwardly incKned ; base tumid, fore-third divergent ; about
tvsice as long as broad at base ; length exceeds width of eye-

area by nearly one-third.

Maxilla yellowish-brown ; stout, fore-half dilated, pointed

;

somewhat inclined towards each other.

Lahium fuscous
;

pale apex
;

perceptibly broader than
long, margin tumid, everted.

Stenuim dark mahogany-brown ; cordate.

Legs yellowish, annularions greenish-black ; femora show
basal and subcentral rings, faint on two first pairs ; tibiee -j-

metatarsi have two rings, first on basal half, second at apex

;

tarsi one ; legs moderately stout, first and second somewhat
exceed third and fourth in length and strength ; hairs sparse,

fine ; few erect, black, bristle-Uke spines on all joints except

tarsal.

Palpi, humeral joint yellowish, sm-passes cubital -f radial

together in length ; cubital joint broad : radial pale-straw-

colour ; few bristle-like hairs ; wide at extremity : pars digi-

talis about one-third longer than penultimate article ; lamina
oval, tapering, prolonged for nearly half its ovra length beyond
bulbus, armed with strong bristles ; accessory lamina oval,

projects somewhat beneath, extends neai'ly half-way across

bulb ;
genital bulb yeUow, fore-end and apophysis splashed

with red ; subobovate, depressed above, prolonged into a
rather wide, grooved, subfree apophysis, which is sharply bent
backwards on superior face nearly to base of bulbus, from
thence bent upwards, its short darkish free end curving over
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its own base, which projects a rather short, black, curved pro-
cess from beneath the free end.

Abdomen oviform ; dorsal field light stone-coloiu-, flecks

lobate, large, creamy-white, more pronounced round fore-

margin ; displays a black sublanceolate figure in front, haft

terminates half-way to spinuers ; black spot on either side

close to lance-head ; sides bordered by two wide bands, upper
greenish-black ; lower brownish, white flecks : ventral sm-face

brown.

jPcmmrt.—Ceph.-th., long, 1-S ; broad, 1. Abd., long, 1-6

broa,d, 1. Legs, 1, 2, 4, 3. Leg of 1st pair, iomm.
Ceplwlothorax reddish-bro^vn, shaded, chiefly on margins

and grooves, with a darter tone ; almost glabrous ; clathrate

;

oval, constriction at caput slight
;

pars cephalica strongly

convex, truncated ; lateral index about equals facial ; cJypeiis

directed forwards, slightly shorter than depth of ocular area

;

pars thoracica convex, fovea elhptical, longitudinal ; normal
grooves fairly strong ; profile-contotn- rises at an angle of -40°,

almost horizontal across occiput, slopes at eye-region.

Ei/es rather large ; posterior row slightly procuxved, median
pair an eye's breadth from laterals, about two-thirds that
space from each other ; anterior row sensibly recurved,
centrals about one-third smaller than posterior pan- ; scarcely
their radius from one another, removed from side-eyes by an
interval equal to then- diameter, and from hind-centrals by
rather more than that space ; laterals have the pearl-grey
lustre of posterior media.n eyes, surpass them in size by about
one-thhd, placed obliquely, one-fourth theh breadth apart,
on moderately stout tubercular prominences.

Fakes orange-brown ; clathrate ; tumid at base, taper some-
what, divergent, vertical, stouter than the femm* of first leg,

nearly as long as radial -|- digital joints of palpus.
MaxillcB yellow-brown, clouded with brown ; strong, fore-

half dilated, pointed, moderately inclined towards each other.

Labium, base dark-brown, margins yellow-brown; rather
wider than long, margin tumid, everted.

Sternum dark mahogany-brown ; clathrate, cordate, conoid
prolongation between posterior coxae.

Legs brownish-yellow, moderately wide greenish-black an-
nulations ; basal and nearly central rings on femora, faint on
two fore-pairs ; tibiae -|- metatarsi have central and apical au-
nuli ; legs strong, first and second, third and fom-th do not
differ much in length or strength ; hairs rather sparse ; femoral
spines short, sparse

;
genual, tibial, and metatarsal spines toler-

ably long and numerous.
Palpi colour and armature of legs ; slender, about equal to

cephalothorax in length.

10
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Abdomen oviform ; dorsal area light stone-colour, flecks

rather large, lobate, creamy-white ; somewhat ill-defined black

lanceolate figm-e on fore-part, haft extends midway to spinners

;

black spot on either side near base of lance-head ; lateral

borders display two broad bands, superior band greenish-black,

inferior stone-colour ; ventral surface brown ; corpus vulvce

pale-brown, mottled with greenish-black; transverse oval area,

projects over the rima genitahs, indented by two yellowish

fovese ; lateral margins sliortly involute, red-tipped ; centrally

produced into a yellowish, moderately broad and long, emar-

ginate, upcurved scapus.

Stratford, A. T. U.

Linyphia pellos, sp. nov. Plate XXI., tig. 10.

ilffls.—Ceph.-th., long, 2-5; wide, 1-8. Abd., long, 2-9;

wide, 1-8. Legs, 1, 2-4, 3 = 9-8, 7-5, 6-8 mm.

Ceplialothorax creamy stone-colour, base of caput displays

oval patches of a gamboge hue, with rather faint blackish

margins on outer side, prolonged forwards into angular marks;

narrow streak intersects hind-central eyes ; darkish line ex-

tends backwards from each lateral eye ; red thoracic indenta-

tion, enclosed by a broad, gamboge-coloured patch ; radial

striaB and marginal zone faintly defined by blackish streaks :

two spots of a similar shade occur on each side on fore-half

;

almost glabrous ; oval
;
pars cephalica large, nearly squarely

truncated ; lateral index less than facial ; convex, sides abrupt

;

pars thoracica convex, normal grooves slight ; medial indenta-

tion longitudinal
;
profile-line rises from thoracic junction at

an angle of 60°, runs nearly horizontally to base of caput,

from thence slightly arched ; clypcus vertical, depth about

equal to space occupied by anterior central eyes.

Posterior row of eyes rather strongly procurved, of fair and
nearly equal size ; central pair on dark-brown oval spots, rather

the largest, and placed somewhat closer together ; anterior row
slightly recurved, of about equal size, less than two-thirds

smaller than hind-centrals ; median pair on dark rings, sepa-

rated by an interval exceeding their diameter, scarcely one-

fourth more than that space from side-eyes ; laterals divided

by an interval surpassing breadth of a fore-eye, posited on

separate low, brown, tubercular eminences, posterior strongest.

Fakes mahogany-brown; transversely rugulose ; conical,

vertical, perceptibly exceed humeral joint of palpus in length ;

rather stouter than a femoral joint ; coarse black hairs.

MaxiUce linear, rounded, perceptibly truncated on su-

perior side; slightly inclined towards labium, which is oval,

apex emarginate ; rather narrow, one-half length of maxillae
;

organs yellowish-brown, clouded with a deeper shade.
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Sternum subovate, nearly as broad as long, sharply com-
pressed, tapers between coxae

;
yellow-brown.

Legs, femoral, genual, and tibial joints yellowish, faint-

green tinge ; about four not very clearly-defined annulations

of a deeper hue on pars femoralis + tibialis ; metatarsi stone-

colour, three brown aunuli, darkest on hind-pairs ; legs slen-

der, second and fourth of about equal length ; tarsal claws

—

first pair, strongly curved, 11 comb-teeth, form an even line

from base to apex ; inferior claw sharply bent, 2 open teeth ;

hairs sparse, spines rather strong.

Pal'jii, pars humeralis pale greenish-yellow, slightly ex-

ceeds cubital -f radial joints in length ; cubital joint colour of

humeral, viewed from above somewhat ovate, fore-end rather

the widest; radial joint light sienna-brown; furnished with

few long bristles ; more than one-third longer than former

article, somewhat linear, bent into an obtuse angle
;
project-

ing from base is a wide and long, viewed from above somewhat
ear-shaped process, whose outer margin is armed with well-

developed tooth-like serrations, basal strongest ; beneath its

apex is a tumid, yellowish, somewhat semi-egg-shaped pro-

tuberance ; midway between the latter and base of process is

a moderately stout, reddish apophysis, whose apex curves

backwards ; lamina light-brown, ovate, pointed, strongly con-

vex, moderately hairy
;

genital bulb convex behind, deeply

concave in front; anterior surface chocolate-brov\'n, extends

nearly to terminal third of lamina
;
posterior end yellowish-

brown, pale within, somewhat membranous, prolonged for-

wards and inwards, on inner side, into a stout, moderately-

curved process ; most remarkable appendages within bull)us are

three fine black apophyses, upper curves backwards from extre-

mity of bulb ; lower apophysis, basal half broad, membranous,
curved forwards ; third apophysis of similar form, springs from

inner side of bulbus ; directed forwards, above lower apophysis,

is a broad, pale apxjendage drawn out on upper side into a

black, strong, claw-like process, small tooth-like serrations

;

suspended in front of this organ is a broad, membranous,
pale-yellowish process, apex emarginate.

Abdomen oviform; light yellow-brown, clouded with brown,

dorsal band creamy colour, somewhat triangular-lanceolate.

Siiigle specimen captured on Mount Egmont, A. T. U.

Gen. Thekidium, Walck.

Theridium punica-punctata, sp. nov.

Feviina.—Ceph.-th., long, lA; wide, 1. Abd., long, 2-5
;

wide, 2. Legs, 1, 2, 4, 3 = 7-5, 5, 4-5, 3-2 mm.
Cephalotliorax brownish-yellow, caput - grooves reddish ;

hairs sparse
;
pars cephalica convex, roundly truncated, lateral
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index equals liall facial ; ch/jicus projecting, indentation below
eyes moderate, in height equal to two-thirds depth of ocular

area
;
pars thoracica oval, convex ; fovea oval, radial and caput

stria) fairly well defined
;
profile-line somewhat level to pos-

terior inclination, latter a,bout 45".

Eyes of tolerable and nearly equal size, on black spots;

posterior row moderately procurved, median pair rather closer

to each other—a space visibly exceeding an eye's breadth—than
they are to laterals ; anterior row recurved, curvature per-

ceptibly stronger than posterior line ; centrals dark, smaller

than hind-pair, rather more distant from one another than
they are from hind-centrals, an interval slightly exceeding

their breadth ; less than their diameter from side-eyes; hind-

lateral eyes about equal to anterior centrals in size, fore-eyes

smaller, posited obliquely on a common, lake-brown, tubercu-

lar eminence, contiguous.

Legs fulvous ; hairs light, sparse ; few slender black bristles

;

moderately strong.

Prt/jj? colour and armature of legs; slender, rather shorter

than cephalothorax.

Falccs shade deeper than cephalothorax ; sublinear, ver-

tical ; teeth form two rows on truncated apex, outer row 3
teeth, strongest projects from inferior angle of falx, inner com-
posed of 5 small teeth.

Maxilla strong,, spathulate, inclined over lahiuin, which is

wider than long, rounded, somewhat flattened at apex, less

than one-half length of inaxilhe ; organs light yellowish-

brown.
Sterninu greenish-yello\\ , metallic reflections; lozenge-

shape, breadth equal to about three-fourths its length.

Abdomen oviform, convex; ground-colour stone-brown
(possibly green tinge in fresh examples), dorsal band rather

broad, widens somewhat in centre, composed of numerous con-

fluent creamy-white flecks ; median streak vein-like, stained

with bright-yellow ; in centre of dorsum are two largo pinkish-

lake patches, separated by their own breadth ; inferior half of

lateral, margins spotted with creamy-coloured flecks. Vnlva
represents three equal-sized, closely-grouped foveae, arranged
in triangle ; apical fovea above the rima genitalis represents a
brown rimed orifice ; hind-pair little more than brownish,
purple-margin.ed circular figures.

Captured in the forest near Stratford, A. T. U.

Theridium apiatum, sp. nov.

Female.—Cepli.-th., long, 2; broad, 1-8. Abd., long, 3-4
;

broad, 2-9. Legs, 1, 4, 2, 3 = 13-2, 9-3, 8, 7-3 mm.
Cephalothorax deep yellow-brown, median band marbled

with chestnut-brown, tinge of lake ; broad, as wide as eye-area
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at hind-row, divided to fovea by a narrow streak ; lateral baud
broad, lake-brown ; few coarse hairs on caput ; rather flatly

convex, roundly truncated, lateral index equals space from a

side-eye to hind-central furthest from it ; dypcus inclined

moderately forwards, scarcely equal to one-half facial space

;

pars thonxcica oval, fairly convex; fovea subcircular, deep
;

normal grooves somewhat slight ; contour of profile rounded
behind, angle about 40^ slope forwards moderate, visibly

curved.

Eyes tolerably large, on dark i-ings ; enclose an oval space ;

posterior row of equal' size, divided from one another by an

interval perceptibly surpassing an eye's breadth ; median pair

their diameter and a half from fore-centrals ; median eyes of

anterior row one-fourth smaller than posterior pair, separated

by their breadth and one-half ; form with hind-centrals a

quadrilateral figure widest in front ; visibly more than their

diameter from side-eyes ; laterals contiguous, fore-eye rather

the smallest; placed obliquely on a common, strong tubercle ;

have the pearl-grey lustre of posterior centrals.

Legs straw-colour ; femora, patellas, and tibiae of first pair

tinged with dark-orange ; spotted—especially two first pairs

—with lake ; three brown-lake annuli on tibial -f metatarsal

joints of first and second ; black-brown rings at extremity of

three hind-pairs ; first half of tliigh of fourth pair black-brown
;

third and fourth have annuli on patella^, and central and apical

rings on tibial joints ; similar but fainter annulations on meta-
tai'si ; hairs and bristles sparse.

Palpi pale-orange ; hairs ratlier sparse ; short bristles on
cubital joint.

Falccs fulvous, lake-coloured reflections at extremities

;

somewhat linear, vertical.

Maxilla pale-yellow, suffused with orange ; large, spatliu-

late, tapering at extremities, inclined towards each other.

Labium yellowish, base greenish; nearly semicirculai',

somewhat truncated, less than half length of maxilltic.

Sternniii, pale greenish-yellow, metallic reflections, dark-

lake flecks on side borders ; triangular, about three-fourths as

wide at base as long.

Abdomen oviform, convex ; fore-third of folium without any
determinate limits, gradually fades into ground - colour

;

centrally displays two pairs of crenatures, fore-pair twice as

wide as hind
;
posterior third ovate ; dull jiale-brov/n (perhaps

with an olive tinge in fresh examples), marbled with lake,

border lake-black ; median band broad, creamy-white on fore-

third, centre part hastate, stained with lake and yellow-;

obliterated posteriorly ; lateral margins shade lighter than
folium, marbled with dull-purple ; ventral region greenish-

yellow, median band dull-lake ; wide subtriangular mark of
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similar colour behind %-iilva. Corpus vulva black ; oval, fcur-

roiiiided by two costse rapidly svidening in front, deeply cleft

above the' rima genitahs by' a longitudinal, narrow-ovate,

yellowish depression, on either side of depression is a broad-

ovate fovea.

Stratford, .4. T. U.

Theridinm litei'atum, sp. nov.

Female.—Ceph.-th., long, 1-6 : broad, 1-4. Abd., long. 3;

broad, 2-3. Legs, 1, 2, 4, 3 = 8-2, 7, 6-4, 4-5 mm.

Cephalothorax amber - colour, median band on caput

mahogany-brown, broad, somewhat crenate ; marginal zone

lightly pencilled with oHve-browTi, deeper tone on clypeus; few
bristles; pars cephahca convex, roundly tmncated, lateral

index short ; clypeus incUned rather forwards, height rather

more than one-half facial space ;
pais thoracica broad-oval,

convex ; fovea elHptical, longitudinal ; normal grooves fairly

well defiiied : profile-line rises from thoracic junction at an
angle of about 45', slopes across caput with a shght curve.

Eyes large, on dark rings ;
posterior row nearly straight

;

centrals rather further from laterals than they are from each
other, a space equal to three-fourths theii' diameter, removed
from fore-centrals by about the former interval ; anterior row
moderately recurved ; median eyes about one-fom-th smaller

than posterior pair, separated from one another by rather less

than their diameter, and from side-eyes by an intei-val per-

ceptibly shorter than their radius ; laterals ^"isibly larger than
hind-centrals, have their pearl-grey lustre, contiguous, posited

obUquely on moderately strong, dark, tubercular eminences.
Legs shade lighter than cephalothorax, Hghtly mottled,

especially on thighs, with ohve-gi-een ; two not strongly pro-

nounced bro^vn annuli on femoral, tibial, and metatarsal joints;

basal rings on femora more or less obliterated; moderately
slender; fairly fm-nished with hairs ; few very slender spines;

superior tarsal claws—first pair, 16 teeth, 14 rather even open
comb-teeth, 2 basal small ; free end moderately cru-ved ; in-

ferior claw sharply bent, 2 points.

Palpi colour and armature of legs; humeral joint rather
shorter than digital, and longer than genual and radial together;
palpal claw 10 teeth, 7 strong, 3 basal smaller.

Fakes amber-colour, fore-part mottled with olive-gi-een,

bare, semi-oval patch on base ; conical, vertical, less than one-
fourth shorter than digital joint of palpus, as stout as thighs
of second pau of legs.

Maxillce yellowish, large, oval, orange-brown patch in

centre ; stout, fore -half semi - elliptical, incUned towards
lip.
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Labium darker than maxillae ; semicircular.

Sternum yellow-brown, mottled with oHve-green : clath-

rate ; broad-cordate.

Abdomen oviform, depressed above, cone-shaped elevation

on base; hairs moderately sparse, orange-red, spring from
orange-red papillae : integument greenish stone-colour ; sum-
mit of cone whitish, fore and lateral mai-gins clouded with
olive-black ; a large, somewhat N-shaped mark of same hue
on posterior inchnation above spinners, which have an orange
colour ; ventral surface normal colour ; vulva yellowish,

marbled with brown and ohve-green ; represents a large, some-
what quadrate projection ; tapering forwards from basal angles

is a moderately convex-elevation—projecting rather beyond
line of fore-angies, which are somewhat membranous—whose
dark, obhquely-abscinded apex displays a heart-shaped fovea,

apex of which is directed upwards.
Captured in the forest, Stratford, A. T. U.

Ektcdca, gen. nov.

Cephalothorax oval, lateral constriction at caput moderate,

roundly truncated
;
profile-contour slopes forwards from limit

of cephalic region, inchnation more abrupt across ocular

ai"ea, posterior inchne moderately steep ; clypcus shghtly re-

treating, depth about equal to space between fore-centre

eyes.

Eyes form two moderately-recui-ved rows, anterior strong-

est ;
posterior median pair and laterals of about equal size,

posited on well-developed cup-shaped tubercular eminences

;

liind-centrals very perceptibly more distant from each other

than they are fi-om side-eyes : anterior centrals less than one-

half size of laterals, seated obhquely on a low prominence,
rather further from one another than they are from eyes next

to them; laterals placed obliquely, interval between them
perceptibly sm-passes space dividing a fore-lateral from the

hind-central nearest to it, an interval exceeding the distance

between posterior median eyes.

Fakes strong, second half divergent and somewhat at-

tenuated, vertical, or shghtly retreating.

Maxillu' rather longer tlian broad, taper to base, obtusely

ix)int«d.

Labium rather wider than long, margin very tumid,

everted.

Sternum cordate : length scarcely exceeds the greater

breadth.

Legs long, slender. 1, 2, i, 3 ; hahs spai'se ; few fine

bristle-like spines on the femoral, patellary. and tibial joints.

Palpi slender, digital joint longest.

Abdomen broad-oviform.
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Erycina violacea, sp. nov. Plate XXT., figs, i, li, 17.

J/rts.—Ceph.-th., long, I'l. Abd.. long, 1-7. Legs, 1, 1.

4,3 = 6-9, 4-5, 4-2, 2-8 mm.

Ccphcdothurax pale yellowish-sienna ; median band broad,

olive-black, bifurcated on caput, limited by the hind-centre

and lateral eyes ;
marginal zone ratlier \vide, deeper shade

;

almost glabrous ; clathrate ; oval, lateral compression at

caput slight
;
pars cephalica roundly truncated, convex, sides

somewhat abrupt ; clypeus perceptibly inclined towards falces,

depth visibly exceeds space between fore-centre eyes ;
pars

thoracica convex, indentation somewhat large and oval ; caput

and radial striae faint
;

profile-line represents a slight curve

across fore-end of caput, rises over a moderately prominent,

rounded hump, from thence dips to thoracic junction at an

angle of 60'.

Posterior median and lateral cyc& of about equal size
;

hind-row moderately recurved, centrals seated on fair-sized

tubercles, black oval spots ; rather closer to side-eyes than
they are to each other, an interval scarcely equal to an eye's

breadth and a half, separated by about twice that distance

from fore-centrals ; anterior row more distinctly recurved

;

median pair rather smallest of eight, posited obliquely on a

somewhat low elevation, their diameter and a half apart, less

than that interval fron) side-eyes ; laterals placed obliquely

on cup-shaped tubercular prominences, space bet^veen them—
which surpasses that dividing posterior centrals—rather ex-

ceeds the interval separating a fore-lateral eye from the hind-

central nearest to it.

Falces light raw -sienna, slightly clouded; transversely

rugulose ; stouter than thighs of first pair of legs, somewhat
linear, about twnce as long as broad.

MaxillcB yellowish, green tinge, lightly clouded ; length

somewhat surpasses breadth, etdarged forwards, obtusely

pointed, rather wide apart.

Lahiiaii fuscous ; broader than long, mai'gin very tumid,
everted.

Sternuvt- yellowish-brown, passing into brown about mar-
gins ; broad-cordate, slight eminences opposite coxal joints.

Legs paler shade than cephalothorax, faint greenish annu-
lations at apices of joints ; hairs somewhat sparse ; spines

bristle-like, 3 or 4 on femoral + tibial joints ; 1 on patellae.

Palpi and legs concolorous ; humeral joint somewhat in-

crassated forwards, rather exceeds in length cubital + radial

joints together
; pars cubitalis convex, perceptibly dilated in

front ; radial joint cup-shaped, slightly surpasses former
article in length

;
pars digitalis large, lamina placed some-

what beneath bnllx fulvous, suffused with reddish-brown; hairs
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fine, sparse; broad-oval, basal half enlarged ' on inner side,

projects about midway to apex a flattisli process of its own
colour, rather longer than wide, directed outwards and for-

wards ; two similarly-directed processes spring from basal

curve, inner linear, apex I'ounded, concave above, reddish

margins, extends to anterior process ; outer acute, less than

half length of inner process; bulbus genitalis spiral (plane),

basal curve pale brownish-yellow, superior surface brownish-

amber, apical curve displays a conspicuous black beaded
margin, free end rather wide, tapering, blackish ; attached

to centre of bulb by a wide, veined, memlM-anous keel extend-

ing nearly its entire length.

Abdomen oviform ; folium lyrate ; violet-clrab, margins
dark-brown, broad fore-half displays a few somewhat silvery

flecks
;

posterior half lightly suffused with a gamboge-
brown, flecks yellow, metallic ; constricted to about two-

thirds width of fore-part, very aeutely-crenate ; superior streak

on lateral margins broad, green tinged gamboge-brown,
spotted with large silvery flecks ; inferior streak widest,

mottled with dark-brown, few metallic flecks ; shield on ven-

tral surface light chocolate - brown, l^ordered with a fine

silvery line, three pale dots form a triangle near spinners.

Femina.—Ceph.-th., long, 1-5; broad, 1-2. Abd., long,

2-5 ; broad, 2-1. Legs, 1, 2, 4, 3 = G, 4-8, 4, 25 mm.
Cephalothorax light raw - sienna colour, median band

broad, olive-black, extends from fovea to hind-pairs of eyes,

bifurcates on caput ; side-border greener hue ; few bristles
;

clathrate ; broad-oval, fairly compressed forwards
;
pars cepha-

lica convex, roundly truncated, sides rather abrupt, lateral

index eq"f>ls three-fourths facial, shows two circular indenta-

tions placed transversely nearly midway between frontal line

and posterior limit
;

pars thoracica convex, indentation at

posterior incline broad-oval, caput and radial stria? somewhat
slight

;
pr'otile-contour rises from thoracic junction at an angle

of 45", perceptibly curved over occiput, slopes moderately
across ocular area ; clypcus directed slightly inwards, depth
scarcely equals space dividing fore-centre eyes.

Eyes on black oval spots
;

posterior row only moderatel)'

recurved, median eyes posited on strong cup-shaped tuber-

cular eminences, rather more distant—twice an eye's diameter
—from each other than they are from laterals ; anterior row
more distinctly recurved, centre pair less than one-half size of

laterals, seated obliquely on a low prominence, about twice an
eye's breadth apart, somewhat less than that interval from
side-eyes, rather more than double their dividing-space from
posterior median pair; laterals equal hind-centrals in size,

seated obliquely on well-developed cup-shaped tubercles.



154 Transactions.—Zoology.

rather more distaut from each other than the fore-lateral eye

is from the hind-central nearest to it.

Fakes glossy, dark amber-colour, base clouded with olive-

green ; sub-conical, slightly retreating, second half somewhat
divergent, neai-ly as stout as femoral joint of first leg, length

slightly surpasses digital joint of palpus.

Maxilla brownish - yellow, hghtly clouded with olive-

green ; rather longer than wide, enlarged forwards, obtusely

pointed, separated by an interval nearly equalling their own
breadth.

Labium chocolate-brown ; rather wider than long, margin
tumid, everted.

Sternum yellow-brown, shading off to a deep-brown on
margins ; hairs sparse ; cordate, length scarcely exceeds

breadth between coxae of fore- and hind-pairs of legs.

Legs colour of cephalothorax, femora faintly clouded and
annulated with olive-green ; two rings on tibise -f metatarsi

of a brownish hue ; hairs sparse, outstanding ; spines bristle-

like ; 3 or 4 on femora
;
patellary joints, 1 ; tibiae of anterior

pairs, 4: ; metatai'si, 1 ; tibiae of hind-pairs, 2 spines ; meta-
tarsi, 1.

Palpi yellowish, clouded with olive-green ; slender, lather

shorter than cephalothorax ; armature bristle-like liairs, few
slender spines

;
palpal claw long, slender, slightly curved,

free end more than half length of claw, 6 comb- teeth increas-

ing in length.

Abdomen broad-oviform, projects over base of cephalo-

thorax, viewed laterally somewhat reniform
;

ground-colour
yellowish-drab, faintly suffused with purple-brown approxi-

mating to violet, flecked with more or less oval creamy-
coloured spots, bordered with violet-brown ; folium sublyrate,

margins interrupted, brown, yellow outer border, fore-half

nearly twice as broad as posterior ; ventral field and inferior

half of lateral margins greenish-black, figured with oblique

marks and free and coalescing spots ; shield lozenge-shape,

broad, sides sinuating; yellowish, passing into pale-purple on
margins, centre clouded with dark-olive.

Vulva yellow-brov>n, somewhat _|_-shaped, moderately ele-

vated, transversely rugulose ; displays two small, reddish,

elhptical foveae, their greater diameter intersected by a septum
whose breadth nearly equals their transverse diameter, septum
bordered by dark costae, which rapidly diverge round foveas,

extend outwardly above the rima genitalis, following some-
what the lower margin of two large, convex, oval, transverse
depressions, contiguous to foveae.

This species was not uncommon in the forest near Strat-

ford, male examples by far the most numerous. A. T. U.
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Comicularia crinifrons, sp. nov. Plate XXI., fig. 3, 11.

Mas.—Ceph.-th., long, 1-4; broad, 1. Abd., loug, 28;
broad, 1. Legs, 1st pair missing, 2, 4, 3 = 10-6, 9, 5-5 mm.

Gephalothorax fulvous, eye-area red-mahogany colour,

cihaded with brown, sharply defined, connected by a wide

streak with a brown-bordered lanceolate figiu-e extending to

fovea, latter reddish ; marginal zone narrow, dark-brown

;

middle band represented by a series of dots on radial ridges
;

cephalic tubercle furnished with numerous strong hairs,

directed outwards and forwards
;

pars cephalica elevated,

laterally rounded, prolouged into a strong tubercle, apex

rounded, rather more than one-third length of caput ; chjpeus

directed moderately forwards, height nearly equals depth of

ocular area ; pars thoracica nearly circular, convex, border-

hem wide, fovea chcular, deep ; radial striae deeply grooved,

caput striae moderately : contour of profile slopes backwards
from summit of caput to posterior limit at an angle of about

30°, with a visible curve, dome-shaped on thorax.

Eyes do not difler much in size, form a circlet on cephalic

eminence ;
posterior eyes of about equal size, centrals closer

to each other—a sj^ace less than twice an eye's breadth—than
they are to laterals ; anterior row equidistant, median pair

dark, smallest of eight ; laterals have the pearl-grey lustre of

hind-median eyes, posited obliquely, contiguous.

i^a/tTS brownish-amber, glossy; subcouical, anterior fourth

divergent, directed somewhat forwards, moderately stout,

length rather less than twice height of clypeus.

MaxiUcB fulvous, pale about extremities ; rather longer than
broad, obtusely pointed, strongly developed at insertion of

palpi, inclined over labium, latter organ fulvous, breadth some-
what surpasses length, apex pinched, Hp-like, less than half

length of maxillae.

Sternum fulvous, broad, well-defined heart-shape.

Legs light brownish-yellow ; femora of second, third, and
fourth pairs have respectively 5, 3, and 4 light-brownish rings,

tibiae 4, 2, 2; legs very slender ; hairs sparse, few tine bristles;

superior tarsal claws—second pair, long, rather slender, mo-
derately curved, 5 or 6 small teeth, 1 long, strong tooth, free

end forms nearly half the claw, tip bent ; inferior clav,- three-

fourths length of superior, sharply bent, base stout ; appa-

rently small teeth.

Palpi colour of legs ; humeral joint surpasses cubital +
radial by one-fourth ; contour of cubital joint has somewhat
the form of an isosceles triangle ; on apex—which projects above

its articulation with penultimate article—is a stout, curved,

black spine ; two serrations on central third, anterior side

;
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inoderately long bristle behind; radial joint linear, fully

equals the greater length of former article ; laminse bulbi

obovate, directed towards each other ; hairs sparse ; margin
at base, outer side, turned up, forming an oval, deep depres-

sion above; bulbus genitalis dark amber-colour, well-developed,

convoluted ; convolutions terminate in two large well-defined

apophyses directed dowjiwards, of about equal length ; inner

apophysis lake-colour, dark margins, broad, rounded, outer

face concave, projects laterally two small processes ; back-

ward-directed process black, horn-like; fore-process yellowish,

curved forwards and upwards, apex tumid ; outer apophysis

spiral (single curve), base tumid, free end stout, acute,

blackish.

Abdomen elongate - oviform ; creamy - brown, somewhat
mottled with brown-black ; mottling composed of small elongate

patches interspersed amongst free and confluent spots ; dorsal

region somewhat free from marks ; ventral surface light-

brown ; spinners yellowish.

Single example, Stratford, A. T. U.

Fam. EPEIRID^.

Gen. Epkira, Walck.

Epeira atri-apiata, sp. nov.

Mas.—Ceph. -th., long, 4-3
; wide, 3o. Abd.,long, 5; wide,

3-0. Legs, 1, 2, 4, 3 = 15-o, 14, 10, 8 mm.
Cephalotliorax rich mahogany-brown

;
glabrous, except few

white hairs about clypeus ; closely studded with small papillae

;

sharply compressed forwards
;
pars cephalica depressed, cen-

tral indentation, ocular elevation projects prominently over

falces ; depth of clypeus rather more than half facial space

;

pars thoracica strongly convex, median indentation oval, large,

deep, discloses a cruciate groove within ; radial and caput striae

more or less obliterated ; contour of profile represents a low
arch rising at eye-prominence.

Fore- and hind-row^ of eyes recurved
;

posterior median
pair, on dark patches, about one-third smaller than anterior

centrals, divided by an interval equalling tv>'ice their own dia-

meter ; fore-median pair separated from each other by an
eye's breadth and a quarter, and from hind-centrals by fully

their diameter ; laterals one-third smaller than posterior me-
dian pair, posited obliquely on a dark common tubercle.

Falces fulvous, suffused with olive-brown, moderately stout
and long, second half curved upwards and outwards.

Maxilhe rather longer than broad, roundly pointed, in-

clined towards labimn, latter perceptibly wider than long,
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rounded, scarcely half length of juaxilla^ ; organs olive-blacky

yellowish tips.

Stcrmim glossy black-brown ; cordate.

Legs yellowish-brown ; three-fourths of femoral joints of

two first pairs, and basal half of hind-pairs, mahogany-colour;
patellae, central and apical rings on tibiai -f metatarsi, and
second half of tarsi, similar shade ; almost glabrous ; spines

brown, rather short, fairly numerous, irregular ; coxtc of first

pair armed with a curved process ; tibial joints of first legs

cylindrical, spines somewhat in rings ; tibiae of second stouter,,

enlarged on inner side at base and third quarter, spines

strong, especially distal groups.

Palpi fulvous, olive-green tinge; hairs whitish; pars-

humeralis short, iucrassated forwards ; cubital joint one-third

shorter than former article, broad-oval, projects a bristle from

extremity ; radial about as long as cubital, broad, cup-shaped,

upper side emarginate
;

pars digitalis large, subglobose;

lamina fulvous, clouded with olive-green ; hairs fine, short,

sparse ; elongate-ovate, depressed, apices curved backwards
;

base tumid, centrally intersected by a dark groove ; outwardly
prolonged into a triangular area terminating in a moderately
short, down-curved, lake-coloured apophysis

; genital bulb
viewed somewhat from front displays, including cap, five lobes

;

bulbus cap reddish-brown, golden reflections, partially encircled

and indented by a conspicuous black apophysis ; first lobe

beneath cap narrow, encloses face and inner side of bulbus,

yellow-orange metallic reflections, two transverse brown
streaks ; second lobe largest, side deeply emarginate, projecting

from centre of this cavity is a short, slightly-curved, black

process, directed backwards ; transversely rugose, bright

crimson -lake, passing into yellowish and black about the
vertically-rugulose border ; lower lobe light-brown, yellowish

metallic reflections, rugose, wide margins transversely wrinkled,

viewed beneath outer extremity reclinate
;

projecting from
beneath former and 'contiguous to latter lobe is a broad
sharply-backward-curved process, curvature at extremity of

lobe, apex squarely truncated, light-brown, yellowish reflec-

tions, black-brown on outer side, lake band at curvature
;

beneath a yellow-brown, large, reniform lobe at base of bulb

is a wide, backward-curved, yellowish-brown process, base

tumid, apex rounded, revolute.

Abdomen oviform, subdepressed, humeral tubercles slight

;

three first and fifth t;;bercles very short ; tubercle of second
row prominent ; stone-colour, lightly suffused with slate

;

folium stained with pale-brown, sparingly dappled with rather

large slate-coloured lobate spots ; margins acute-crenate^

brownish, fore- and hind-extremities obliterated; four brown,
conspicuous, impressed spots form a trapezoid narrowest in
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front; lateral margins flecked and figured with slate-colour;

ventral region occupied by an olive-green shield, yellow trans-

verse streak above.

Single specimen, contained in Mr. H. Suter's collection from
Hastwell, Forty-mile Bush.

Epeira acincta, sp. nov.

Femina.—Ceph.-th., lone, 4 ; broad, 3-3; facial index, 1-7.

Abd., long, 6-4 : broad, 5-3. Legs, 1, 2, 4, 3 =- 15, 14, 12,

9 mm.
Cephalothoraj; brownish-orange, very lightly suffused with

olive-green ; hairs sparse, pale orange-yellow ; slightly shorter

than patella -(- tibia of first leg ; cephalic part moderately
convex, sides abrupt, eye-prominence rather low ; lateral index
equals space between fore-lateral eyes ; clypeus inclined

forwards, depth scarcely equals diameter of a fore-central eye ;

pars thoracica moderately convex, sides rounded ; fovea some-
what oval, normal grooves rather faint ; contour of profile rises

with slight curve at an angle of nearly 40° from peduncle,
moderately inclined forwards, dips rather abruptly across

ocular prominence.
Eyes on dark rings

;
posterior row slightly recurved, liind-

margin of centrals in line with fore-margin of laterals of same
row ; median pair visibly larger than fore-centrals, interval

between them slightly exceeds an eye's breadth, less than their

space and one-half from laterals ; anterior row more distinctly

recurved, centrals rather more distant from each other—an
eye's diameter and a half—than they are from posterior cen-

trals, perceptibly more than their space from side-eyes

;

laterals about one-third smaller than anterior centrals, posited

obliquely on low tubercles, rather more than their radius

apart.

Falccs shade lighter than cej)halothorax ; conical, vertical,

somewhat gibbous at base in front ; one-fourth shorter than
radial -f digital joints of palpus, scarcely equal to femur of

second leg in stoutness.

. Maxillce brown-yellow, base suffused with light-brown

;

nearly as wide as long, dilated forwards, obliquely truncated,
inclined over labium, base of latter organ chocolate-brown,
apex pale greenish-yellow ; oval, length nearly equals breadth.

Sternum dark chocolate-brown, yellow, sublanceolato cen-
tral mark ; cordate, eminences opposite coxal joints.

Legs and cephalothorax concolorous ; thighs of first pair
lightly suffused with lake on second half

; patellse + tibiae tinge
of green ; faint indications of greenish annuli on metatarsi +
tarsi; femora of third legs visibly marked with two olive-green
rings

;
patellar joints of hind-pairs gi'eenish ; faint annulations



Urquhart.—On New Species of Araaea'. 159

of same hue on other articles. Legs moderately strong, tibiae

as long as metatarsi ; hairs sparse, yellowish ; spines yellow,

base dark ; first pairs, about 15 on femora ; few on patellee

;

about 20 spines—equalling diameter of article in length—on
tibiee ; 7 on metatarsi ; 3rd + 4th femoral joints, 5 ; patellae, 3 ;

tibite of 3rd 7, of 4th 9 spines ; metatarsal joints of third pair

3, of fourth pair 14; tarsal claws of first pair 8 teeth, 4 small,

rest stout ; inferior claw, 2 close teeth.

Palpi colour and armature of legs, greeu rings at apices of

cubital + radial joints ; moderately slender, equal cephalo-

thorax in length
;
palpal claw% 8 teeth.

Abdomen triangular-oviform, depressed, humeral tubercles

very slight
;

ground-colour dull pale-green, thickly dappled
with stone-colour, resolved into ovtil spots on base ; folium

subtriangular, margins subcrenate ; lightly suffused with pale-

drab ; margins evanescent, marked out by a series of five or six

brown dots ; basal end defined by procurved angular row of

large dots ; four dark impressed spots form a trapezoid nar-

rowest in front. Vulva greenish amber-colour, shading oil to

dark-brown on side-margins ; transversely wrinkled : tolerably

convex, compressed rapidly into a large tapering scapus, whose
length is about equal to the greater diameter of organ ; stylus

displays about two wrinkles, apex represents a broad conical

cap, deep obtuse notch in upper margin, twice as wide as long,

measured from apex of notch ; scapus bordered by broad
tumid costiTB, showing three or more distinct grooves.

Captured at the base of Mount Egmont, on Buhus australis.

This climbing shrub, which is generally to be met with about
the skirts of forests, is much frequented by spiders, its close

foliage and prickly armature offei'ing the double advantage of

protection to themselves and their prey from their mutual
enemies, birds. This species belongs to a rather handsome
group of Epeira, which is to be met with throi;ghoiTt New
Zealand.

Epeira nigro-liastula, sp. nov. Plate XXI., fig. lo.

Mas.—Ceph.-th., long, 2-4; broad, 2. Abd., long, 3: broad,
2-2. Legs, 1, 2, 4, 3 = 10-5, 8-5, 7-8, 5 mm.

Cephahthorax fulvous, passing into green on caput, whose
yellowish reflections disclose a somewhat intricate pattern

;

brown-black hastate figure within fovea, lance-head reaches

limit of caput, somewhat removed from but forming a trans-

verse line with its apex are two brown spots ; hairs whitish,

sparse ; ovate, moderately compressed forwards ; cephalic

region flatly convex, ocular prominence fairly developed, lateral

index fully equals facial ; thoracic fovea oval, longitudinal

;

normal grooves moderately deep; profile-line represents a

rounded arch, perceptible obtuse eminence on occiput.
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Posterior row of cjjcs tolercxbly recurved, centrals equally

distant from each other and fore-centrals, an interval equalling

an eye's breadth and a half; rather less than their space from
laterals ; anterior row recurved ; median pair one-third larger

than hind-pair, an eye's diameter apart, scarcely that interval

from side-eyes ; laterals about one-third smaller than posterior

median eyes, seated obliquely on brown, moderately prominent
tubercular eminences, separated by half their radius.

Falceii remarkably slender, yellowish, green shade ; trans-

versely rugulose ; length fully equal to breadth of posterior

row of eyes, scarcely as stout as tibia of second leg ; inclined

inwards, taper moderately, fore-third bent outwards and up-

wards ; base shows a tumid collar ; apices rest within con-

cavity of maxillcO.

MaxiUce rather longer than wide, roundly pointed, directed

iuwards, prolonged beyond falces.

Labium longer than broad, triangular: organs pale greenish-

yellow, base brownish.

Sternnm green : cordate, sliglit eminences opposite cosal

joints.

Legs pea-greeu, fuscous shade on superior surface of thighs,

interrupted dark annuli beneath ; moderately slender ; cos®
of first legs project a curved process ; tibiae linear ; hairs

sparse ; spines yellowish, brown apices; femora of first pair 5
spines on superior surface, cluster of 6 long spines beneath

;

patellae, 5 ; tibiae, 12 scattered spines ; metatarsi, 3 ; spines of

second pair shorter than first, of nearly equal number ; spine
armature of two hind-pairs does not differ greatly, more sparse
than fore-pairs.

Palpi, humeral -f cubital joints greenish, former short;
cubital broad-ovate, projects two long reddish bristles ; pars
radialis duller green, shorter than cubital joint, prolonged on
outer side into a large, semi-pellucid, subconical process, tumid
on inner side, furnished with few bristles; laminae bulbi yellow-
ish, clouded with dark-green, moderately hairy; ovate, taper-

ing, dii'ected towards each other; base of lamina prolonged into
a rather wide and long reddish process, directed outwards, tipex

curved ; bulbus, viewed from somewhat behind and beneath,
discloses several remarkable appendages ; basal olive-brown,
stout, subcylindrical, somewhat crescent-shaped, curved down-
wards ; inner half tapering, apex cleft into two processes,
outer broadly pointed, displays a series of short teeth ; inner
process longest, acute; outer extremity of lunulate process
broad, apex fin-like, fore-margin furnished with a fringe of

black, very acute projections, increasing in sii^e upwards round
apex; hind-angle prolonged, somewhat claw-like, projects a
short tooth near its base

; projecting forwards from margin of

bulb is a wide, oblong, yellow-brown, hood-like membrane,.
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with brown transverse stripes and reddish beaded margins

;

immediately beneath the latter is a paler projection of nearly

equal length, its tumid fore-margin armed witli three con-

vergent rows of stout black teeth ; directed downwards and
forwards from centre of bulbus is a large olive-brown process,

base constricted ; base of the subtriangular fore-part some-
what spiral, apex membranous ; curving inwards from front of

genital bulb is an easily-perceptible, semi-pellucid, cylindrical

apophysis, dilated at apex. Viewed from front, suspended
beneath a.pex of lamina is a reddish, broad, membranous pro-

cess, concave on outer side, fore-half constricted, inner angle

drawn out, acute.

Abdomen oviform, m-oderately convex; somewhat sparse

bristle-like hairs projecting from brown dots ; folium sinuate,

base semicircular, projects a short petiole
;
grey-green, mar-

gins green ; enclosed within is a figure of similar form, pea-

green, border deeper shade ; the sublanceolate pale median
mark projects backwards from the constriction at the almost
circular basal end ; lateral margins green, obliquely streaked

with dark-green ; veutrtil field brownish, shield shows two
dark spots, border light flecks.

Feviina.—Ceph.-th., long, 2-6; broad, 2-1. Abd., long,

4-9
; broad, 4-3. Legs, 1, 2, 4, 3 = 10, 8-2, 8, 6 mm.
Ccphalothorax pea-green, fading about thoracic region

;

yellowish pattern on caput, more conspicuous in spirit
;

black hastate figure in fovea ; hairs pale straw-colour, mostly
on cephalic part

;
pars cephalica tolerably convex, sides

abrupt, lateral index equal to space occupied by a hind-lateral

eye and the central furthest from it of same row ; eye-emi-
nence somewhat prominent ; height of clijpeus equal to diameter
of a fore-median eye

;
pars thoracica ovate, convex ; indenta-

tion rather deep, longitudinal ; strige tolerably well marked

;

contour of profile represents an angle of 50° on posterior

slope, inclined moderatelj" across occiput, abrupt dip at ocular

area.

Posterior row of eyes moderately recurved, centrals posited
somewhat obliquely, visibl}' more than an eye's breadth from
each other and fore-centrals, nearly their space from laterals

;

anterior curvature rather stronger than posterior ; median
eyes about one-fourth larger than hind-pair, separated from
one another by a distance perceptibly more than an eye's

diameter, somewhat more than that interval from side-eyes

;

laterals about one-fourth smaller than hind-median, placed
obliquely on dark tubercles, half their radius apart.

Falces yellowish-green ; conical, moderately tumid at base
in front, vertical, rather slighter than a. thigh of second leg,

length equals breadth of facial space.

11
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.

Maxilla rather longer than broad, pointed, base slender,

tolerably inclined towards each other.

Labium scarcely as long as wide, roundly pointed, everted
;

organs bro^Ynish, apices greenish-yellow.

Sternum yellov:ish, green tinge ; broad-cordate, eminences

opposite coxal joints.

Legs yellowish-gi-een, faint annulations ; hairs sparse ;

spines yellowish, dark points, short ; femora of first leg,

3 spines above, 5 beneath
;
patellary joint, 4 ; 10 on tibia,

about equal to diameter of article in length ; metatarsus, 3 ;

spine armature of second leg about equal to first ; femoral

joints of hind-pairs have no spines on inferior surface, other-

wise their spine armature nearly equals anterior pairs.

Pal2)i coloration of legs ; hairs only ; slender, nearly

equal to cephalothorax in length.

Abdomen oviform, somewhat depressed, moderately clothed

with bristle-like hairs ; folium sinuate, base rounded, petiole

short; closely flecked, pale grey-green, border green; encloses

a similar figure of a deeper shade ; median band wide, lighter

tone ; red-brown spots at root of hairs. Vulva represents a

yellowish, transverse, broad-oval, depressed area, wrinkled in

circles ; free part or scapus sharply bent, more than half of

area, projects somewhat over the rima genitalis, superior

margin scalloped, lateral segments narrowest ; displays in

centre a rather large, lake-brown, rugose spot ; side-margins

of corpus involute ; bordering the rima genitalis is a dark-

lake narrow costa, extremities tumid, revolute, slightly sur-

passes centre segment in length.

Taken in the forest near Stratford, A. T. U.

Epeira atri-hastula, sp. nov. Plate XXI., fig. 7.

Femina.—Ceph.-th., long, 2-8; broad, 2-1; facial index, 1.

Abd., long, 4-8; broad, 4-6.^ Legs, 1, 2, 4, 3 = 11-5, 10, 8-5.

6-5 mm.
Cephalothorax, caput green, fading off to a paler hue on

thorax ; cephalic part— especially after turning yellow in

spirit—displays an intricate design ; conspicuous brown-black
hastate figure on thorax, transverse base-lines across fovea,

lance-head intersects caput strine, whose posterior halves are

defined by brown streaks ; somewhat removed from and in

line with apex of lance-head are two dark spots ; moderately
furnished with light hairs on cephalic part

;
pars cephalica

rather convex above, sides abrupt, roundly truncated, ocular

eminence fairly prominent ; lateral index nearly equals facial ;

depth of clypeiifi equals diameter of a fore-central eye
;
pars

thoracica broad-oval, convex ; fovea oval, longitudinal ; normal
grooves moderately strong

;
profile-contour rises at an angle
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of 40°, moderately inclined forwaixls, dips abruptly from liind-

row of eyes.

Eyes on dark rings, subequal
;

posterior row visibly re-

curved, iiiterval between median pair equal to rather more
than an eye's breadth, visibly more than their- space from
laterals ; anterior row more distinctly recurved, centrals

perceptibly exceed hind-pair in size ; rather further from each
other than they are from posterior centrals, a space slightly

surpassing an eye's diameter ; laterals rather the smallest of

eight, posited obliquely, half their radius apart, on low
tubercles.

Legs yellowish-green, faint amiuli ; hairs pale-yellow,

somewhat sj^arse ; spines yellow, dark base ; femoral joints

have few short spines on superior surface ; first pair has also

a row of 4 on inferior side ; second pair, 2
;

patellae, 3 or 4

;

tibiae of first, 9 ; three hind-pairs more sparsely spined; meta-
tarsi, 3 or 4.

Palpi pale-green ; cubital joint projects a bristle ; fully

equal to cephalothorax in length.

Falces yellowish-green ; conical, moderatelj' gibbous at

base in front, fore-end somewhat divergent ; length equals

tarsus of a fore-leg, scarcely as stout as femur of second leg.

Maxilke brown, apices pale-green; length somewhat sur-

passes breadth, roundly pointed, ta.per to base ; moderately
inclined towards each other.

Labiuvi colour of maxilla? ; rather wider than long,

pointed.

Sternum greenish ; broad-cordate, eminences opposite coxa?.

Abdomen broad-oviform, moderately convex above ; hairs

sparse
;
pale grey-green, closely flecked ; folium imdulating

;

deeper green, few red-brown spots ; ventral shield lozenge-
shaped ; olive-brown, broad margin of creamy-coloured flecks.

Corpus vulvce olive-brown ; stronglj'-wrinkled, transverse, oval

eminence ; tumid and longitudinally depressed above the rima
genitalis ; scapus green-tinged, bright reddish-amber

; projects

from tumid eminence, long, base broad, vermiform, flattened,

curves forwards on abdomen for half its length, sharply bent
backwards to little beyond posterior limit of corpus ; apex
semi-oval, somewhat calceolate.

Forest, Stratford, A. T. U.

Epeira galbana, sp. nov.

Femina.—Ceph.-th., long, 2-2; wide, 2. Abd., long, 4-1;

wide, 3-4. Legs, 1, 2, 4, 3 = 9-4, 8-5, 7-1, 5-5 mm.
Cephalothorax brownish amber-colour, V-shaped yellowish

mark at limit of caput ; hairs whitish, soft, sparse ; oval,

moderately compressed forwards
; j)ars cephalica convex,

roundly truncated, ocular prominence fairly developed, lateral
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index scarcely equals facial ; height of dypcus slightly exceeds

diameter of "a fore-centre eye ;
pars thoracica convex, fovea

circular, deep, large ; normal grooves somewhat slight
;

contour of profile represents an angle of 45=' at posterior

slope, visibly curved across caput.

Eyes moderately recurved, curvature of posterior row
nearly as strong as anterior; median eyes of hind-row large,

on dark oval spots, separated by an interval equal to their

diameter and a quarter; three -fourths their space from

laterals ; fore-centrals on dark spots, nearly form a square

with posterior median pair, scarcely equal to one-half their

size, divided from them by a space less than their own
breadth ; closer to side-eyes than are hind-centrals ; lateral

eyes one -fourth smaller, than fore -median pair, posited

obliquely on separate dark tubercular prominences, less than
one-third their diameter apart.

Legs pale raw-sienna ; femora -f patellae suffused with a

deeper shade ; two faint annuli on tibiae -f metatarsi ; hairs

sparse ; rather slight black spines on all joints except tarsal

;

femora of first have 11 ;
patell£e,4; tibise, 14 somewhat irregular

spines ; metatarsi, & ; superior tarsal claws—first pair, 10 some-

what even comb-teeth ; inferior claw rather sharply bent, 2

points ; legs moderately slender.

Palpi, paler hue than legs; armature similar ; equal cepha-

lothorax in length
;
palpal claw straight, free end moderately

curved ; 8 rather even comb-teeth.

Falces and cephalothorax concolorous ; conical, convex,

vertical, perceptibly surpass cubital + radial joints of palpus

in length, somewhat slighter than femur of a fore-leg.

MnxillcB yellow-brown, clouded; nearly as broad as long,

taper moderately to base ; inclined towards each other.

Labium yellowish-brown, base chocolate-brown ; rather

wider than long, pointed.

Stermim light-brown, centre stripe broad, undulating,

yellow ; cordate, eminences opposite coxal joints.

Abdomen oviform, base pointed, projects over cephalothorax;

hairs fine, sparse ; dorsal field pea-green, few scarlet dots
;

anterior pair of the four well-marked impressed spots olive-

green, connected by a somewhat angular mark of a similar

hue ; almost in line with posterior pair is a semicircular olive-

coloured figure, which throws off a series of nearly parallel

yellowish vein-like lines, extending to spinners ; lateral margins
yellow', numerous brownish nearly vertical lines curve up-
wards from ventral surface; shield light chocolate-brown,
margin defined by yellow flecks ; on face of shield are two
broken parallel yellow bars. Vulva yellow-brown, green
tinge ; corpus rapidly developed into a large, flatly convex
triangular scapus, transversely wrinkled, rather wider than
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long ; its rather broad beaded margins, which project upwards
and outwards, are sharply bent inwards at their extremities

;

the confluent beading forms a semicircular wrinkle at base
of broad stylus, which rather exceeds the dark-stained angular
projections in length ; base of stylus consists of two wrinkles

;

mouth of large ascidium-shaped apex invei'sely ovate ; few-

coarse hairs.

Forest near Stratford, .4. T. U.

Epeira venustula, sp. nov. Plate XXI., tig. 12.

Femina.—Ceph.-th., long, 2; wide, 1-8. Abd., long, 3-5;

wide, 3. Legs, 1, 2, 4, 3 =^ 8, 6-3, 5-1, 3-6 mm.
Cephalotliorax burnt-sienna colour, speckled in radiating

lines with a deeper hue ; triangular area, including facial

space, of a gamboge-yellow, pale metallic reflections, extends
to limit of caput ; clathrate ; hairs light-yellow, very sparse

;

length equal to patella 4- tibia of a leg of second pair
;
pars

cephalica convex, lateral index nearly equals facial ; eye-pro-

minence moderate ; chji^eus retreating, height scarcely equal
to radius of a fore-central eye ;

pars thoracica moderately
convex, sides well rounded ; fovea suboval, deep ; caput and
radial striae fairly defined ; contour of profile rises from thoracic

junction at an angle of 40^, arched across cephalic part, dips

rather abruptly at ocular area.

Eyes on dark spots, recurved, first rather the strongest

curve
;
posterior row divided by an interval rather exceeding

their diameter ; scarcely more than their space from laterals
;

anterior centrals about an eye's breadth and a half from each
other ; their diameter from hind-pair, which they equal in

size ; separated from side-eyes by an interval equal to three-

fourths their space ; laterals about half size of centrals,

posited obliquely, one-third their diameter from each other,

on separate moderately strong tubercles.

Legs brownish creamy-colour ; femoral joints have wide
brown—dark-brown on hind-pairs—annuli on fore-half, pass-

ing into greenish-yellow at extremities ;
patella; suffused with

rectdish-brown ; tibiae of first -f second show two free, faint,

reddish-brown rings ; tibite of hind-pairs, and metatarsal joints

of all, have central and apical annulations : legs somewhat
slight ; hairs sparse ; few black sj)ines.

Palpi yellowish, ring on extremity of radial and fore-half

of digital joints red-brown; hairs sparse.

Falces fuscous, clouded with olive-green ; conical, gibbous

in front, vertical, stouter than thigh of a fourth leg, length

equal to breadth of anterior row^ of eyes.

Maxilla light greenish-brown, base chocolate-brown

;

about as wide as long, roundly pointed, taper to base, mode-

rately inclined towards each other.
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Labium gi-eeuish-black, apex gi-eemsh-yello\v ; somewhat
triangular, rather wider than long.

Sternum chocolate-brown, median mark lanceolate, yel-

lowish ; cordate well-defined eminences opposite coxae.

Abdomen broad-oviform, flatly convex above, projects well

over base of cephalothorax ; dorsal field covered by a large,

acutely-sinuate, leaf-shaped figure
;

petiole formed by two
5S-shaped marks

;
ground-colour creamy-white, except basal

end almost enth-ely sufiiised with yellowish-olive, spotted

with numerous creamy-coloured, lake-margined flecks ; fore-

part shows few lake and yellow spots ; border stained with
greenish-yellow; three pah-s of blackish impressed spots,

centre pair furthest apart, placed in deep indentations ; folium

tapers moderately to spinners, somewhat acute-crenate,

truncated base intersects and extends beyond centre im-

pressed spots, defined by a rather broad, proctu'ved, soft

brown-black band, intersected by posterior end of the some-
what diamond-shaped figure extending along its anterior

margin ; latter mark creamy-white, lake spots, yellowish-olive

centre ; border of fohum pale greenish-yellow, crenatures

brown-black ; area is of the normal olive-gi'een, and, like

dorsal surface, shaded with a deeper hue, prettily marked with
pale-yellow, creamy, and lake coloured sinuate lines and
spots ; lateral margins yellowish-olive, passing into a lightish-

brown on ventral surface, marbled with deep greeuish-black
;

shield somewhat oval, includes spinners ;" cinereous, flecked

;

above two large centre yellow spots are two lateral, blackish,

ovate marks ; border creamy, broken into four dots in hne
with spinners. Vulva- yellowish amber-colour; represents an
elliptical, centrally-compressed, smooth lobe ; wrinkled, tumid
margins somewhat S3-shaped, dark spot in short upper curve

;

scapus large, somewhat spoon-shaped, apex rather deep,

cm-ves over lobe, projects rather beyond.
Single example, taken in the forest near Stratford,

A. T. U.

Epeira melania, sp. nov. »

Femlna.—Ceph.-th., long, 43 ; wide, 36 ; facial index, 1-9.

Abd., long, oT; vdde, 4-5. Legs, 1, 2, 4, 3 = 18, 16, 14-5,

9"5 mm.
Cephalothorax fulvous ; hah's pale, sparse ; length equals

patella -f tibia of a fourth leg ;
pars cephahca moderately

convex, truncation perceptibly curved, ocula.r elevation sUght

;

lateral index about equal to facial ; depth of clypeus equals

diameter of a fore-centre eye ; slight lunulate procurved in-

dentation behind posterior centre eyes ;
pars thoracica mode-

rately convex, sides fairly rounded ; transverse indentation on
posterior inclination ; caput and radial striae tolerably strong

;
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profile-line rises from thoracic junction at an angle of 30

\

slopes some^Yllat steeply with a slight cun-e to edge of

occiput.

Eyes small
;
posterior row perceptibly recurved, median

pair separated by an interval visibly surpassing their dia-

meter, divided from laterals by their space and a half

;

anterior row recurved, centrals dark, black rings ; largest of 8

;

removed from each other and hind-centrals by a distance
scarcely equal to twice an eye's breadth; rather more than
their space from side-eyes ; laterals have the lake tinge and
lake-brown rings of hind-centre eyes, placed obhquely on a
low tubercle, their radius apart.

Legs fulvous, green tinge on thighs ; dark patch beneath
patellary joints of two first pahs ; somewhat obscure brown
annulations on metatarsi ; hairs light, sparse ; few light-yel-

lowish spines on femora, cluster of strong spines on inner side

of first pair ; spines moderately strong and numerous on other
joints ; superior tarsal claws—first pair, 9 open teeth, increas-

ing in length and strength ; inferior claw, 2 close teeth.

Palpi pale brownish-yellow ; armature of legs ; moderately
slender, length of cephalothorax

;
palpal claw moderately

curved, 6 open teeth.

Falces shade paler than palpi, glossy, conical, gibbous in

front, stouter than femur of first leg, length equal to digital

joint of palpus.

MaxillcB light-brown, green tinge, margins paler ; neai'ly

as broad as long, roundly pointed, inclined over labium, latter

organ shade darker ; wider than long, subtriiingular.

Sternum fulvous, marbled with gi-eeu ; cordate, eminences
opposite coxae.

Abdomen triangular-ovate, depressed above ; folium sub-

triaugutar, acutely-crenate ; two large, black, nearly contiguous
spots on humeral angles ; small black spot on either side of

petiole, which is broad, curves round base of abdomen, black,

white spot
;
ground-pattern consists of a series of creamy-

coloured, purple-spotted, sinuous hues, converging upwards,
resolved more or less into coalescing spots, intersected by
piu'ple streaks ; lightly suffused with olive-brown ; folium suf-

fused with a deeper shade ; crenatures on posterior end brown-
black ; ventral field purple, sides brown ; shield quadrate, hght
olive-brown, border flecked. Vulva light greenish-brown,

passing into ohve-green on lateral margins, stylus yellowish

amber-colom', side-lobes glossy brown-black ; corpus vulvie

projects outwai'ds, rather wider than long, strongly convex,

transversely wrinlded ; scapus large,' about length of corpus,

transversely rugose, sides developed into two very remarkable

centrally-depressed discs, surpassing shaft of scape in length

;

deep sides of discs project outwards at an obtuse angle from
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corpus ; stylus short, broad, rugose, apex large, well-formed

seini-globose cup, with a conspicuous amber-brown beaded
rim, latter in line with fore-niargni of discs.

Stratford, A.T. U.

Epeira similaris, sp. nov.

Femina.—Ceph.-th., long, 4 ; broad, 3-1
; facial index, 1-5.

Abd., long, 7-5
; broad, 6-5. Legs, 1, 2, 4, 3 = 14-4, 14, 11,

8 mm.
Ceplialothorax dull raw - sienna, cephalic parts lightly

clouded with olive-brown ; hairs sparse, white and silky on
thorax, mostly of an orange-yellow on caput ; length equal to

tibia of first pair; pars cephalica moderately convex; ocular

eminence fairly prominent ; lateral index nearly equals facial

;

sides of pars thoracica well-rounded ; indentation moderately

deep, caput and radial stria) not strongly defined
;
profile-line

represents a not very strongly-curved arch ; chjpeus directed

inwards, depth equals breadth of a fore-central eye.

Fore- and hind-row of eyes nearly equally recurved ; an-

terior centrals perceptibly smaller than posterior pair, separated

from each other by an interval equal to rather more than an
eye's breadth, and from hind-pair by a space scarcely equalling

the former ; more than two-thirds their space from laterals

;

median pair of posterior row visibly more than their diameter

apart ; their space and a quarter from side-eyes of same row
;

laterals posited obliquely on separate, low, dark, tubercular

eminences, perceptibly less than their radius from each other.

Legs, thighs of two first pairs brownish-yellow, faint indi-

cations of annuli
;
patellae deeper shade ; tibial, metatarsal,

and tarsal joints greenish tinge passing into light - brown,

especially towards extremities ; femora of hind-pairs have a

deeper hue ; well-defined greenish rings on third pair
;
per-

ceptible greenish and brownish annulations on their tibial

and metatarsal joints; about 16 spines on femora of first pair;

9 or 10 on second ; few spines on thighs of third pair ; spines

on patellary joints ; spine armature of tibia> and metatarsi

somewhat sparse and irregular ; rather sparsely furnished with

lightish hairs.

Falpi and legs concolorous; green annulations on digital

joint, which shades off to a brownish colour ; hairs yellowish,

bristle-like spines yellowish, base dark.

Falces light, glossy, yellow-brown ; conical, vertical ; equal

pars digitalis of palpus in length, and femoral joint of a second

leg in stoutness.

Maxilke brownish-yellow, clouded with olive-brown ; nearly

as broad as long, roundly pointed, moderately inclined over

lahiinn, which is olive-brown, greenish-yellow margins ; rather

wider than long, roundly pointed.
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Sternum chocolate-brown, well-defined yellowdsli lanceo-

late figure ; cordate, moderately wdde ; eminences opposite

coxae prominent.
Abdomen somewhat depressed above, fore-part broad,

rounded, tapers modei'ately to spinners
;

ground-colour dull-

green, suffused wnth creamy, greenish-tinted, purple-spotted,

lobate flecks, more or less confluent ; margins of folium not

sharply defined, acute-crenate, tips black, area lightly suffused

with brown, except yellow streak on dorsal hue, purple spots

on flecks darker shade than marginal ; a broad, undulating,

creamy-coloured band, with dark- (Hooker's) -green margins,

connects humeral prominences, curves somewdiat round them,

terminates with spots of its own colour ; appended by a short

petiole, springing from its strongly-constricted centre, is a

small reniform mark of similar coloration ; 4 impressed spots

form a trapezoid narrowest in front ; on base, which has a

deeper-green shade, are two broken wreaths, composed of

rather large, pale creamy-green, purple-margined flecks, en-

closing a segment of a circle
;

greenish lateral borders pass

into a purple spotted light-brown on ventral surface ; shield

greenish-brown, margins undulating, creamy-colour, purple

spots. Vulva yellowish-brown, side-lobes of scapus dark-

brown ; corpus moderately convex, rapidly compressed into a

large, wide, tapering, backward-curved scapus, whose length

about equals the greater breadth of corpus vulvaB ; whole field

displays somewhat narrow transverse wainkles ; free end, or

stylus, shows about two wrinkles of normal width, terminates

with a conical membranous cap, about twice as broad as

long ; moderately-deep obtuse notch on upper marjan ; the

broad, tumid margins of scapus show slight longitudinal con-

volutions.

Mas. — Ceph.-th., long, 3-2
; wide, 2-5. Abd., long, 4

;

wide, 3. Legs, 1, 2, 4, 3 = 14-5, 13-5, 9, 7-3 mm.

Cej^hahthorax brownish-orange, clouded about caput and
sides with lake-brown ; hairs yellowish, somewhat sparse

;

broad-oval ; cephalic part flatly convex, eye-eminence mode-
rately prominent ; clypeuf^ scarcely equals diameter of a fore-

central eye
;

pars thoracica convex, fovea longitudinal, deep
;

radial and caput stria? fairly defined.

Eyes on dark rings, fore- and hind-row^ recurved, posterior

centrals perceptibly less than an eye's breadth from each
other, removed by rather more than that interval from anterior

median pair, more than their space from laterals ; fore-

centrals divided from each other and side-eyes by an interval

equal to their diameter and a half ; laterals rather more than
half size of median eyes, posited obliquely, two-thirds their

breadth apart, on low separate tubercular eminences.
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Legs, femora of two first pairs, basal third brownish-

yellow, fore-end orange-brown, clouded with lake-brown ; a

ioroad, broken, brown ring intersects the light and darker

shade
;
patellar joints have the deeper colour of femora ; tibias

yellowish, green tinge, fore-third normal brown ; metatarsi

yellowish, faint, wide, greenish central and apical annuli

;

tarsi yellowish, passing into a darker hue ; femora of hind-

pairs have a deep red-mahogany shade ; broken ring on third

pair is separated from darker parts by a light streak
; patellae

normal hue ; tibial joints have two not well-defined reddish-

browm annulations on fore-half ; annuli on metatarsal joints

reddish ; legs moderately stout ; hairs sparse, yellowish

;

femoi'a of first and second pairs, 12 or 13 moderately strong

black spines beneath, 8 or 9 above ; 4 or 5 small spines

on patellae ; tibial joints of first, about 13 irregular spines

;

second pair less ; metatarsi about 7 ; femora of fourth pair,

5 or 6 beneath on fore-end ; of third pair, one spine ; spine

armature of other joints does not differ greatly from first

pairs.

Palpi, humeral joint yellowish ; increases somewhat in

width forwards, scarcely twice length of cubital + radial joints

together ; cubital joint yellowish, broad-oval, squarely trun-

cated in front, projects t'svo long bristles ; radial similar tinge,

short, convex on inner side, produced on outer into a long,

broad process, acutely truncated on posterior side, few coarse

hairs ; lamina brownish-yellow, clouded ; moderately hairy
;

placed rather beneath bulb, base developed into a stout coni-

cal projection, directed inwards, curving somev;hat upwards,
in length nearly equals distance from its own base to apex of

lamina, more than half as broad as long ; base of lamina pro-

longed on outer side into a large red-brow'u apophysis, directed

backwards, curved forwards, concave in front ; most remark-
able appendages of genital bulb—suspended near base is a
somewhat quadrate, dark membrane, concave in front, inner
angle prolonged into a strong tapering apophysis, whose
length about equals breadth of membrane at base ; next to the
latter appendage is a yellowish, oval, vertical organ, convex
behind; directly in front, between two dark, backward-curved,
stout processes, is a yellowish membrane, convex on anterior

face, rapidly constricted into a fine apophysis curving back-
wa.rds to the above-mentioned vertical organ.

Falccs reddish-brown ; conical, vertical, as stout as the
femur of a fourth leg.

MaxiUcs brownish-yellow, base clouded ; nearly as broad as
long, roundly pointed.

Labium, apex pale, base dark-brown ; nearly as long as

wide, somewhat pointed, transverse groove forms a collar-like

base.
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Stenmtib greenish-yellow, clouded with brown, centre
mark ; cordate, clathrate.

Abdomen triangular, base rounded, depressed above; in-

tegument pinkish creamy-colour, lightly suffused with dull-

yellow, numerous small lake spots ; creamy-white—border of

baud dark on posterior side—moderately wide band connects
the slightly-developed humeral protuberances ; superior surface

of base has an olive-green tinge, clouded with black-brown ; a
broken, recurved wreath of lightish flecks connects apices of

transverse band ; folium olive-green tinge, extends from band
to spinners, serrated, blackish marks on posterior side of serra-

tions ; blackish transverse patch below first serration ; oblique

l:)rownish streaks on latei-al margins ; la,ke spots on ventral

surface more pronounced, shield somewhat heart-shaped, olive-

brown, margin dark.

Taken in the forest near Stratford, .1. T. U.

Epeira laevigata, sp. nov. Plate XXI., fig. 6.

Femina.— Ceim.'th., long, 3; broad, 2. Abd., long, 5;
broad, 4. Legs, 1, 2, 4, 3 = 10, 8-5, 8, 5-8 mm.

CephalotlLorax yellowish, green tinge ; liairs light, somewhat
sparse

;
pars cephalica moderately convex, roundly truncated,

eye-prominence low, lateral index equal to rather more than

two-thirds facial ; depth of chjpcus equal to nearly the diameter

of a fore-central eye
;

pars thoraeica convex, sides tclertibly

rounded ; fovea suboval, rather deep ; normal grooves well

defined
;
profile-contour rises from stalk at an angle of 40

',

forward inclination slight.

Eyes on dark rings, hind-centrals lake-coloured
;

posterior

only sensibly recurved, centre eyes largest of eight, rather

more distant from each other than they are froin fore-centrals,

an interval scarcely equalling their ditimeter; about their

space and one-fourth from laterals ; anterior row recurved,

median eyes dark, rather more than half size of hind-pair, sepa-

rated by scarcely an eye's breadth and one-half ; divided from

side-eyes by an interval somewhat shorter than their space

;

laterals about one-thu-d smaller than anterior centre eyes,

posited obliquely, rather more than one-fourth an eye's breadth

apart, on very low elevations.

Fakes yellowish, suffused with green ; conical, vertical,

equal in length to digital joint of palpus, and in stoutness to

the femur of a second leg.

MaxiUce yellowish, base clouded vvith olive-brown ; dilated

forwards, pointed, length somewhat surpasses breadth, in-

clined towards each other.

Labium greenish-yellow, base dark olive-brown; oval,

rather wider than long; more than half length of maxilkc.
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Sterimm cliocolate-browii, median stripe greenish-yellow,

bisected by an interrupted yellow streak ; cordate ; eminences
in front of coxal joints.

Legs yellowish, green tinge ; faint reddish-brown central

and apical annulations on tibiae + metatarsi ; indication of

distal rings on femora ; legs tolerably strong ; hairs yellowish,

somewhat sparse ; spines black, tolerably strong and numerous,
somewhat irregular.

Pal2n greenish-yellow ; hairs light ; black bristle-like

spines.

Abdomen, ovate, depressedly convex ; broad-conical hump
projects over base of cephalothorax ; very sparingly clothed

with short hairs, few coarse black ; bright pea-green, deepen-

ing in tone on lateral margins ; dorsal mark yellowish ; four

dark impressed spots form a trapezoid, narrowest in front

;

interval between hind-pair and spinners occupied by a wide
band of nearly uniform width, somewhat enlarged and rounded
forwards ; bordered by a narrow greenish-brown line ; an
arcuate line of similar colour limits the first quarter ; median
streak lighter shade, bifurcates at cross-line, enclosing a nar-

row streak to anus. Ventral shield greenish-brown, displays

four yellow spots; elongate. Corpus vulva greenish-yellow;

represents a large, transversely-wrinkled, subtriangular, curved
scapus, rather wider at base than long ; lateral margins not

wrinkled, rather broad, beaded, project upwards and outwards ;

the dark tapering extremities are' sharply bent backwards to

base of stylus ; latter organ stout, of uniform breadth, some-
what dej)ressed or grooved above, scarcely one-half length of

scapus vulva, projects nearly one-third its own length beyond
lateral wings of scapus.

Single specimen, forest near Stratford, A. T. U.

Sub-Fam. TETRAGNATHIN^.
Gen. Teteagnatha, Latr.

Tetragnatha arborea, sp. nov. Plate XXI., fig. 9.

Mas.—Ceph.-th., long, 4; broad, 3; facial index, 1-6. Abd.,

long, 5 ; broad, 3-4. Legs, 1, 2, 4, 3 = 32, 20, 14-5, 12 mm.
Cephalothorax pale brownish-yellow, red-mahogany colour-

ing on ocular area shades off into a large lanceolate figure,

marbled with brown ; base of figure is somewhat sharply and
roundly dilated, tapers moderately, compressed apex slopes

into thoracic indentation ; lateral margins of caput clouded
with reddish-brown ; hairs fine, sparse

;
pars cephalica some-

what flatly convex, roundly truncated, lateral index equals

space of hind-row of eyes
;
pars thoracica convex, prominent

above tapering extremity of caput, somewhat depressed behind,

sides well rounded ; fovea broad-oval, deep ; radial striae well
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defined ;
profile-contour rises from thoracic junction at an

angle of 25°, slightly curved across cephalic part ; clypeus per-
ceptibly retreating, height equals two-thirds of a fore-central
eye.

Eyes of fair size, seated on dark-hrown oval spots
;
pos-

terior row sensibly procurved, eyes about equidistant, centre
pair rather more than their radius from each other ; anterior
row moderately recurved ; median pair removed from one
another by an interval slightly exceeding their radius, and from
side-eyes by scarcely that space, form with hind-pair an oblong
figure rather longer than wide in front ; laterals about one-
fourth the smallest of eight, posited obliquely, less than their

radius apart, on low, dark, tubercular eminences.
Legs light-yellow, green tinge, shading off forwards, espe-

cially on fore-pairs, to an orange-yellow ; coxae of posterior

pair marked with a large olive-brown spot ; three more or less

pronounced red-brown or olive-brown anuuli on femora

;

patellary joints similar tinge ; tibias three annulations, central

and apical very broad, less so on hind-pairs ; metatarsi of fore-

pairs have the deep colour of annuli ; central and terminal
rings on metatarsal joints of hind -pairs; legs moderately
slender ; hairs fine, somewhat sparse ; spines slender, 15 on
femora of fore-legs, less on other pairs

;
patellae project a

strong spine ; tibia3 of first, 9 ; of second, third, and fourth,

about 7 ; metatarsal joints, about 5 spines.

Palpi light brownish-yellow ; slender, length 6nnn. ; hu-
meral joint rather shorter than cubital -f radial together,

perceptibly incrassated
;
pars cubitalis about one-half length

of penultimate joint, strongly convex above ; bristle rather
short

;
pars radialis tapers moderately to base, projects a short

process above, on inner side ; two faint rings ; digital joint

scarcely as long as radial, bulbus genitalis complex ; lamina
light mahogany -brown ; hairs fine, rather sparse ; somewhat
oval, obliquely truncated, projects rather beneath bulb; viewed
from outer side, genital bulb displays at base a large, reddish-

brown, linear, membranous process, twice as long as wide,

apex truncated, emarginate, convex and hairy on outer side,

directed forwards ; above and attached to former process is a

subreniform projection, apex acutely prolonged; bulb spiral

(plane) yellow-mahogany colour
;
projecting from its truncated

extremity is a remarkable yellowish, triangular, membranous
process ; curving forwards and upwards from beneath latter

organ is a stout lake-black apophysis, which, viewed from front,

shows a rather stout lateral process ;
perceptible above trun-

cated apex of lamina, seen from inner side, is a low dark ridge,

posterior end produced into an acute process ; base of bulb,

above lamina, shows an ovate depression ; apex produced into

a free, tapering, forward-directed appendage.
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Fakes vcd-mahogaiay colour
;

project at an angle of 20^,

somewhat tumid at base in front, fore-third directed upwards
and outwards, about equal in breadth to the femur, and in

length to the tarsus of a leg of first pair ; 3 teeth on outer

row.
Maxillce chocolate-brown, apices light ; long, taper some-

what to base, obliquely truncated on inferior side, superior

side rounded, moderately dilated, rather inclined over labium,

which is subquadrate, perceptibly curved outwards, less than
one-half length of maxillsD, transverse indentation; colour of

raaxillse.

Sternuvi yellowish ; few black hairs ; cordate, eminences
opposite coxte.

Abdomen oviform, flatly convex above; hairs pale-yellow,

somewhat sparse
;
ground - colour pale olive - green , suffused

with moderate-sized, creamy-coloured, lake-spotted flecks

;

integument more or less stained with lake ; folium lyrate, fore-

half broad, ma.rgins undulating, dark-brown
;

posterior half

tapers to spinners, compressed to about one-half width ; of a
slightly deeper shade and less flecked than lateral margins

;

between and projecting somewhat beyond the four reddish-

lake impressed spots is a hastate figure, apex directed back-

wards, haft prolonged round base, free from flecks, creamy-
white border ; dorsal field displays 8 dark-brown, transverse

marks, two anterior pairs subtriangular, placed on posterior

side of last pair of impressed dots ; second pair partially

encloses apex of hastate figure ; in centre of third bar—which,
like the fourth and fifth, is drawn out, apices curved, to

margin of folium—is a creamy spot ; two or three posterior

bars black-brown, or reddish, more or less obliterated in

different examples ; lateral margins longitudinally streaked

with black-brown dashes ; ventral shield defined—except at

fore-end— by a broad margin of pale-yellow metallic flecks

showing small lake spots ; centre of shield displays few flecks

and brown stains.

Femina. — Ceph.-th., long, 4; wide, 3. Abd., long, G;
wide, 5. Legs, 1, 2, 4, 3 = 20, 14, 13-2, 8 mm.

Cephalotliorax reddish amber-colour, ocular area reddish

dorsal figure mottled with brown at base, breadth of hind-row
of eyes, fore-third incurved, tapers from end of curves, mode-
rately to limit of caput, apex acute, dips into fovea ; displays

two large yellowish spots in line with its greater breadth
;

brownish stains on lateral margins of caput ; hairs light,

sparse ;
pars cephalica somewhat aplanate above, roundly

truncated ; lateral index equals breadth of hind-row of eyes,

facial scarcely one-half width of thorax ; chijjens moderately
retreating, depth visibly shorter than breadth of a fore-central
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eye
;
pars thoracica broad-oval, proinineut at limit of cephalic

part
; posterior incline depressed ; fovea subcircular, deep ;

radial striiio ill-defined
;
profile-line rises at an angle of 40°,

slopes with a slight curve across caput.

Eyes on dark oval spots, subequal, form an oval figure,

anterior row more distinctly curved, centrals posited on slight

tubercles, rather less than an eye's breadth from each other
and laterals next to them

; posterior row divided by nearly
equal intervals, exceeding radius of a median eye ; four centre
eyes form an oblong figure rather longer than wide in front

;

laterals rather smallest of eight, seated obliquely on low
tubercular eminences about their radius from one another.

Legs colour of cephalothorax, faint-green tinge ; femora
tliree more or less faint and broken annuli ; basal half of

patellar joint shaded ; tibiae of first pairs four annulations,
hind-pairs three ; two on metatarsi ; moderately slender

;

armature sparse, fine outstanding hairs ; few bristle-like

spines on thighs ; single spine near base of metatarsi ; two
spines beneath tibia; of fourth ; superior tarsal clav*-s—first

pair, base straight, evenly and moderately curved forwards,
18 short open teeth ; inferior claw sharply bent, free end long,

2 close teeth.

Pal2)i colour and armature of legs ; moderately slender,
fully surpass cephalothorax in length

;
palpal claw moderately

curved, free end more than one-half length of claw ; 8 rather
even comb-teeth.

Falces mahogany-brown ; subconical, project at base in

front, vertical, inclined outwards ; 3 teeth in outer row.

MaxillcB light chocolate-brown, pale apices ; about twice
as long as broad, taper somewhat to base, inner side obtusely
truncated, truncation perceptibly rounded ; outer rather
dilated.

Labium colour of maxillae ; oblong, nearly twice as wide
as long ; transversely grooved.

Sternum yellowish; cordate; eminences opposite coxal
joints.

Abdomen oviform
;
ground-colour dark-stone, passing into

a dull olive-green, irregularly suffused with lake ; flecks

numerous, yellow-stone dotted with lake
;

pattern closely

resembles male's ; ventral shield lighter shade, flecks golden
;

centrally marked with brown spots. C'or2)us culvcc reddish-
mahogany ; triangular, flatly convex ; rather beneath the
roundly-truncated apex, which projects slightly over the rim a
genitalis, is a long narrow-oval orifice.

Male and female examples were rather numerous, more
especially in the vicinitv of watercourses. Stratford, Taranaki,
A. T. U.
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Tetragnatha multi-punctata, sp. iiov.

Femina.—Ceph.-th., long, 2-8; broad, 1-8. Abd., long,

C ; broad, 2-3. Legs, 1, 2, 4, 3 = 19-5, 13-5, 10-5, 5-5 mm.

CephalotJiorax brownish-yellow, fovea and vein-like lines

on caput brown
;
pars cephalica depressedly convex, roundly

truncated, facial index surpasses lateral by one-fourth ; depth

of clypeus scarcely equals diam'eter of a fore-central eye

;

pars thoracica oval, depressed ; fovea subovate, rather small

and shallow ; caput and radial striae moderately defined

;

profile-line slopes moderately backwards from hind-row of

eyes, slightly arched across thorax.

Fore and hind-row of eyes somewhat evenly recurved
;

posterior eyes nearly equidistant ; median pair on black oval

spots, further from one another than they are from anterior

centrals, a space perceptibly exceeding an eye's breadth ; fore-

centrals posited on dark, lake-tinged rings, fully equal or

slightly surpass hind-pair, with whom they form a quadri-

lateral figure broader than long, rather closer to each othei-

than they are to side-eyes ; laterals seated on strong black

tubercles, rather less distant than are the fore- and hind-

centre eyes
;

posterior eye exceeds antei'ior by about one-

third.

Falccs light amber-colour, fangs reddish
;

project at an
angle of 45°, divergent ; 6 teeth in outer row, 5 close, sixth

tooth as far from fifth as it is from apex of falx ; inner row, 7

teeth increasing in size and distance from one another.

Maxilhe reddish-brow'n ; sublinear, fore-third divergent,

superior angle dilated.

Lahiiini shade darker; ratlier longer than broad, sides

parallel, roundly pointed, transversely grooved.

Sternum yellowish-amber, sides clouded with brown
;

cordate.

Legs deep straw-colour, green tinge ; slender ; hairs sparse,

fine, outstanding ; few long, black, bristle-like spines on all

joints except tarsal.

Palpi colour and armature of legs ; slender, 3-omm.
long.

AhcJuJucn cylindrical ; deep-violet, passing into brown be-

neath, suft'used with silvery lobate flecks ; fore-half of dorsal

line throws off a series of angular streaks, apices directed

forwards, hind-pair straightest. Corpus vulvce yellowish,

moderately convex area, viewed from above somewhat cam-
panulate, base contiguous to stigmata ; truncated apex shows
a long narrow orifice ; a wide orange-red process projects

from within beyond limit of corpus.

Single example, Taranaki, A. T. U.
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Tetragnatha flavida, sp. nov.

il/rts.—Ceph.-th., long, 3-1 ; broacl, 2. Abd., long, 6 ; broad
2. Legs 1, 2, 4, 3 = 20-5, 16, 15-5, 8 mm.

Cephcdotliorax light bro^Ynisll-yellow, latertil margins and
bifurcating band on caput faintly shaded ^Yith brown

; pos-
terior end of band anct fovea more darkly pencilled; pars
cephalica flatly convex, roundly truncated ; facial index rather

surpasses lateral ; depth of clypcus equals interval between
fore-centre eyes

;
pars thoracica oval, depressed, fovea deep,

oval, longitudinal ; normal grooves somewhat slight
;
profile-

contour rather abrupt at posterior incline, somewhat level to

limit of caput, occiput perceptibly curved, slope across eye-

area.

Fjyes on oval dark spots
;
posterior row moderately re-

curved, nearly equidistant, shortest interval between centrals,

a space equal to nearly twice an eye's breadth ; latter pair

separated from fore-centrals by a somewhat shorter interval

;

anterior row more distinctly recurved, median pair rather

smaller than hind-pair, and somewhat larger than posterior

lateral eyes, divided from each other by nearly their diameter
and a half, and from side-eyes by rather less than their space

;

laterals posited obliquely, interval between them about equal

to space dividing centre pairs ; fore- eye less than half size of

posterior.

Falces brownish-yellow; project at an angle of 45'^, mode-
rately convex on inferior and concave on superior side, fore-

half somewhat tumid, apex pointed, a strong curved tooth-

like process projects above near apex ; 8 teeth in outer row, 6

rather close teeth, increasing in length; 2, somewhat larger

and more widely separated, on fore-half ; inner row, 7 somewhat
equidistant teeth.

MaxillcB brownish - yellow, clouded ; long, sublinear,

pointed, superior angle dilated.

Labium brown, light margins; oval, more than half length

of maxillae.

Sternum dull greenish-yellow, clouded with olive-brown ;

cordate, eminences opposite coxse.

Legs deep straw-colour, lightly shaded with olive-brown ;

slender ; hairs fine ; few bristle-like spines on all joints except

tarsal.

Palpi and legs concolorous; coxal joint as long as radial ;

pars humeralis enlarged forwards, arcuated, equals radial +
digital joints together in length

;
pars cubitalis campanulate,

lobed, about one-half length of penultimate article, projects a

strong black bristle at apex ; radial joint long, tapers to base,

where there is a short blunt process on upper side ;
breadth at

extremity nearly equal to half its own length ;
bilobate on

12
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inner side, upper lobe long, oval ; armed with long black hairs
;

digital joint rather longer than radial ; lamina narrow, sub-

linear, about twice length of bulb ; hairs rather fine, short

;

first accessory lamina lies on superior surface of bulbus, reaches

the fore-edge, elongate, extremity roundly truncated, tapers to

base ; second oval, terminates at base of bulb
;
genital bull)

disciform, brownish-yellovN-, disT)lays two brown rings ; visible

between accessory laminae is a reddish, pointed, lip-shaped

process projecting backwards from base of bulbus ; on face of

bulbus genitalis are two somewhat intricate spiral apophyses,

extending to apex of lamina ; outer blackish, narrow, tapering,

convex on inner side ; inner apophysis fulvous, membranous,
semi-transparent, entwined -and partially fused with second
half of black apophysis, tapers moderately to apex, which is

deeply cleft
;
projects a short process at first spiral curve.

Abdomen cylindrical ; folium yellow stone-colour, suffused

with light-yellow metallic flecks ; dorsal line miflecked, throws
off two pairs of oblique streaks ; side-borders tinged with red-

lake ; lateral margins lightly suffused with brown, yellow
flecks ; ventral field displays three longitudinal bands, spots on
side-bands bright golden-colour, centre band suffused witli

brown.

Femina.—Ceph.-th., long, 3'5
; broad, 2. Abd., long, 7 ;

broad, 2-5. Legs, 1, 2, 4, 3^= 21-2, 14, 13, 6-2 mm.
Ccpkalothorax light brownish-yellow, two brownish streaks

radiate forwards from limit of caput ; hairs light, sparse
;
pars

cephalica depressedly convex, roundly truncated, one-half

breadth of thorax ; depth of clijpeus equal to space dividing

anterior central eyes from hind-pair
;
pars thoracica rather

narrow-oval, depressed above, fovea subcircular, moderately
deep ; striae somewhat shallow ; caput striae more deeply
gi'ooved beyond junction

;
profile-contour rises abruptly from

thoracic junction, runs in a nearly level line to caput-indenta-

tion, visibly arched forwards, curved across eye-area.

Eyes on black spots, represent two somewhat evenly-re-

curved rows ; hind-centrals rather larger than fore-centre eyes,

latter pair somewhat exceed posterior laterals ; fore-laterals

less than half size of hind-pair ; centrals of posterior row rather
closer to one another than they are to laterals of same ro^^

,

separated from fore-centre eyes by an interval slightly ex-

ceeding space between themselves ; anterior median pair about
an eye's breadth and a half apart, scarcely their space from
side eyes.

Fakes light brownish-yellow
;
project at an angle of about

45°, somewhat straight on outer side, curved on inner ; outer
row of teeth, 5 ; inner, 7.

Maxilhe light browni>h-\cllow ; length equal to width of
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steruuin, siiblinear, fore-third bent outwards, inferior an^le
rounded.

Labium chocolate-brown, pale naai'gin ; oval, one-third
length of maxillae.

Sternum greenish-fulvous, passing into broAvn on margins
;

liroad-cordate.

Legs deejp straw-colour, fore-half of articles shaded wiili

reddish-brown ; slender ; hairs fine, very sparse ; few bristle-

like black spines on all joints except tarsal.

Pa/j^t straw-colour ; armature of legs ; slender, length equal
to tibia of a second leg.

Abdomen cylindrical ; folium linear-oval
; ground-colour

olive-stone, suffused with pale-yellow flecks ; dorsal band
unflecked, tolerably wide on fore-half, reduced to a fine streak

on posterior half, enlarged at anus, three strongly-arcuated

lines on central third ; broad band on lateral margins suffused

with confluent silvery flecks, border red-brown, centre streak

paler hue; ventral region olive-brown, closely spotted with
yellow flecks, except on central band, which is of somewhat
uniform width. Vulva yellowish, shaded with stone-brown

;

about as broad as long, convex, rather depressed above, some-
what truncated over the rima genitalis, longitudinal orifice.

A fine male example of this species was contained in Mr.
T. Kirk's collection, captured at Belmont hy Miss Kirk. Male
and female specimens were taken by myself on rushes growing
on the sand-hills near Hawera. Examples were taken in the

forest near Stratford, and a female was captured on a bunch of

rushes above the line of scrub on Mount Egmont. Thisgrou])

of Tetragnatha with cylindriform abdomens as a rule affect

rushes, the position assumed by the spider, and its coloration,

assimilating with its surroundings.

Fam. THOMISID^.
Sub-Fam. PHILODKOMINtE.

Gen. Philodromus.

Philodromus rubro-frontus, sp. nov.

.¥a.s.—Ceph.-th., long, 2-6; broad, 2-3. Abd., long, 3-o

;

broad, 2-3. Legs, 1-2, 3-4 =^ 9-2, 5o mm.
Ccphalothorax pea-green, facial region crimson-lake ;

al-

most glabrous ; broad-oval ; cephalic part flatly convex,

somew^hat squarely truncated ; chjpcus transversely rugose,

visibly directed forwards, depth slightly exceeds space be-

tween fore-centre eyes; pars thoracica convex, posterior in-

cline indented, normal grooves shallow
;
profile-line rises at an

angle of 50^, moderately inclined across occiput, curved over

eye-area.
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Eyes small, of nearly equal size, form two somewhat eveuly-

reciirv-ed rows
;
posterior row nearly equidistant, centre pair

slightly the furthest apart ; anterior centrals rather closer to

one another than they are to posterior median pan-, an in-

terval barely surpassing space between latter pan-; laterals

about one-thh-d larger than centrals, posited on low tubercular

eminences, separated by an interval somewhat shorter than

that dimliug fore- and hind-j)airs.

Falces greenish-orange colour, suffused with lake ; trans-

versely rugulose; flatly convex, second half linear; slightly in-

cHned' forwards ; bordered their entire length, outer side, by a

dark costa; falx rather more than half as broad at base as

long, equal to breadth of anterior row of eyes in length.

Maxillce spathulate, superior side of second half dilated,

directed towards each other.

Labium conoid, two-thirds length of maxillae ; organs yel-

lowish-green, suffused with lake; transversely rugulose.

Sternum yellow-tinted pea-green ; few hau's ; cordate.

Legs yellowish pea-green, tinged with lake; two first and
two hind-pah's of about equal length and strength ; hairs,

bristles, and spines sparse, latter only on femoral, tibial, and
metatarsal jomts.

PaJpi greenish, suffused with lake
;
pars humeralis some-

what enlarged forwards, nearly twice length of cubital joint,

latter article rather dilated, projects a strong bristle from ex-

tremity ; radial joint deeply tinged with lake ; lower margin
developed into a rounded lobe

;
prolonged forwards on outer

side into a black-tipped, pointed, ear-shaped process, nearly

one-half length of lamina ; digital joint rather longer than
two former articles ; lamina greenish, suffused with lake

;

ovate above genital bulb, latter yellowish-brown ; siibaplanate

face displays a red-brown (plane) spiral apophysis, which fol-

lows margin of bulb, terminating in centre.

Abdomen oviform, depressedly convex ;
pea-gi-eeu, pale

flecks, chiefly on margins ; four impressed spots fonn a trape-

zoid, narrowest in front.

Femina.—Ceph.-th., long, 2-8 ; wide, 2-8. Abd., long, 5;
wide, 4. Legs, 1-2, 3-4 = 8-6, 5*6 mm.

Cephahthorax pea-gi-een, lightly suffused ^vith lake, eye-

area lake ; sparmgly clothed with short wliitish hairs, few
coarse black on caput ; broad-ovate, slightly constricted for-

wai'ds ; cephalic part flatly convex, perceptibly rounded

;

clypeus inclined forwards, height nearly equals interval dividing

anterior centre eyes
;
pars thoracica convex ; normal grooves

faint
; profile-contour rises from stalk somewhat abruptly,

moderately inclined forwards across occiput, dips over eye-

region

.
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Eyes on narrow yellow rings, form two evenly-recurved
rows

;
posterior eyes of about equal size, centrals little more

distant from each other than they are froui side-eyes, form
with fore-centre eyes a trapezoid ^videst behind ;'

anterior
median pair slightly exceed hind-centrals in size, rather
smaller than fore-laterals, divided by an interval fully equal
to that which separates them fx'om hind-pah, scarcely half

that space from side-eyes ; laterals posited obhquely, hind-eye
on a low tubercle, fore-eye shghtly elevated, rather further

from one another than a fore -eye is from the anterior

central.

Falces pea-green ; vertical, conical, well-developed costa

along superior border,' breadth equals width of hind-i-ow of

eyes, length equal to radial + digital joints of palpus.

MaxillcE greenish-yellow, lake-brown tinge, somewhat en-

larged forwards, pointed, rounded on superior side.

Labium deeper tone ; conical, more than one-half length

of maxillaB.

Sterninn greenish, ovate.

Legs greenish-yellow, lake tinge ; first and second, third

and fourth, of about equal strength ; hairs fine, sparse ; 3 or

•1 bristle-like spines on femora of first pans, 1 or 2 on hind-

pairs ; 1 bristle on patella ; tibia of fore-leg 2 bristles above,

1, 2, 2, 2 spines; metatarsus, 2, 2, 2, 2 beneath, 1 side-spine;

tibia of second leg, 2, 2, 2 on inferior aspect ; metatarsus, 2, 1,

2,2; hind-pairs few bristles above.

Palpi green, lake tinge ; armatme black bristles, wbite

hairs.

Abdomen pea-green, closely dappled with a paler shade ;

spinue»-« lake ; liairs short, sparse ; ovate ; 4 impressed spots

form a trapezoid uaiTowest in fi-ont ; hind-pair deep. Vulva

represents a not very observable elevation ; when pressed

below discloses the incision of the rima genitalis.

These specimens were captured in the vicinity of the

•Hermitage,"' Mount Cook, by J/r. H. Suter. The species

has somewhat close aflinities to P. splwroides; the male differ-

ing from the latter species in the greater breadth of the pars

cephalica, the lateral eyes not being posited on rather pro-

minent cup-shaped tubercles, and in the more ovate form of

the abdomen. The absence of eye -prominences, and the

more simple form of the vulva, are well-marked difi'erences in

the female form. I have given its natm-al coloration as a

uniform pea-green, as being the most probable ; but I have

recently captured an immature example of P. anbarus with

an amber-coloured cephalothorax, the normal colour being

pea-gi'een.
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Fain. LYCOSID^E.

Gen. Iycosa, Latr.

Lycosa arenaria, sp. nov.

Feinina.— Ceph.-th.. long, 34; broad, 2i. AbJ., long, 3-5 ;

broad, 2-9. Legs, 4-1, 2, 3 = 12, 9, 8-5 mm.
CejjhalotJwrax stone-colom-, tinged Avith olive-green, marked

with greenish-black speckled transverse stripes, facial region

deeper black; hau's whitish and yellowish, fine, short, ad-

pressed, bristle-like on cephalic part ; lengtli fully equals the pa-

tellary + tibial joints of a fourth leg; ovate, slightly compressed

forwards; pars cephalica convex, roundly truncated, lateral

index equals two-thhxls facial ; height of cJypeiLS slightly sur-

passes space between anterior centre ej'es
;
pars thoracica con-

vex, border-hem moderately prominent ; indentation longitu-

dinal ; caput and radial striie fairly well defined ; contour of

profile visibly cm'ved across fore-end of caput, moderately in-

clined to fovea, dips more abruptly to thoracic junction.

First row of eyes slightly procurved, much the smallest of

eight, centrals about one-third larger than laterals, separated

from each other by an interval perceptibly exceeding their

breadth, and fi'om laterals by rather more than their radius
;

side-eyes rather closer to second row than they are to margin
of clypeus ; eyes of second row third larger than posterior

pair, rather more distant from them than they are from one
another, a space equalling an eye's diameter and a quarter

;

posterior eyes one-third further from each other than they
are from second line.

Falccs fulvous, lightly clouded ; moderately armed with
white hairs ; conical, base gibbous in front, divergent, per-

ceptibly inclined forwards, in length scarcely equal to radial -f

digital joints of palpus, stouter than the femur of first leg ;

double rov,- of 3 close teeth. •

Maxilla fulvous, somewhat clouded ; base slender, enlarged

forwards, rounded slightly, inclined towards labium, latter

organ olive-brown, margin pale ; nearly as long as broad,

rounded, apex truncated, about half length of maxilla?.

Sternum colour of coxic ; hairs white, sparse; suboval,

broad.

Legs stone-colour, fuscous annulations ; femoral joints,

three rings more or less reduced to spots, especially on two
first pairs

;
patellae one ring ; tibite, basal and central annu-

lations ; metatarsi have three somewhat obliterated rings
;

moderately clothed with outstanding white and black hairs ;

spines tolerably numerous on all joints except tarsal.

Palpi colour and ai-matm-e of legs
;
pars humeralis fully

equals cubital -f radial joints together in length ; digital joint

one-fourth shorter than two latter articles.
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Abdomen ovifonn ; stoue-colour, spotted with black-browu

;

thickly clothed Avith white and yellowish hairs, representing,
with dark spots, a well-defined tabby pattern ; ventral region
light-brown, hairs white, thick. Corpus vnlvce, posterior part
fuscous, lighter tone in front ; represeiits a large transverse

oval orifice, dark lateral margins connected on superior side

by a fulvous, brown-bordered, membranous costa ; within ori-

fice is a semicircular fulvous lobe, convexity directed towards
and connected by a moderately prominent ridge with inferior

margin.

Mr. T. Kirk, F.L.S., to whom I am indebted for the speci-

mens, says that these little spiders are hardly visible when at

rest on the sand amonggt small stones.

Fam. CTENID^.
Gen. Cycloctexus, Koch.

Cycloctenus pulcher, sp. nov.

Fcmina.—Ceph.-th., long, 4-5; broad, 4. Abd., long, 6 ;

broad, 4. Legs, of equal length, lo'O mm.
.Ceplialothorax brownish - yellow, approximating to drab

about margins, ocular area and markings fuscous ; two streaks

on either side of cephalic region ; thoracic radii lighter tone,

somew^hat confluent, Hmited by the submarginal band

;

wedge-shaped contiguous figures round border-hem ; hairs

yellowish, short, sparse ; ceplialothorax slightly longer than
tibial joint

;
pars cephalica depressedly convex, sides abrupt,

roundly truncated, breadth equal to one-half of thorax ; cly-

pieus scarcely equals space dividing fore-central eyes ;
pars

thoracica somewiiat dome-shaped, rises very perceptibly above

plane of occiput ; thoracic groove reddish, longituchnal ; strias

somewhat shallow ; contour of profile rises from the stalk at

an angle of 45^, rounded above thorax, slopes slightly across

caput to second row of eyes, dips abruptly to margin of clypeus.

Eyes light-brown, except small laterals, which have a

pearl-grey lustre ; first row straight, eyes about one-half size

of centrals of second line, rather more clistant from latter pair

than they are fi'om each other, an interval about equal to

their diameter ; second row perceptibly procurved ; median

pair slightly elevated, an eye's breadth apart, rather less than

their radius from laterals, which have a broad- oval form,

much the smallest of eight, posited at base of tubercles, little

more distant from posterior eyes than they are from centrals

of their own row ; hind-pair of eyes do not differ perceptibly

in size from median pair of second line, seated obliquely

—

directed somewhat backwards—on well-developed tubercular

eminences, separated by an interval surpassing space between

centre pair of next row by one-tliird.
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Legs shade lighter than cephalothoi-ax, fuscous niaikiugs

;

femora approach to drab, spotted, annukxtions somewhat
crenate, interrupted ; single ring on patellae ; broken central

and distal annuli on tibial + metatarsal joints ; hairs some-
what sparse ; short spines on superior aspect of femora

;

1 spine on patellary joints ; tibiae, 2, 2, 2, 2, 2 beneath, 2

lateral spines ; metatarsi, 2, 2, 2, 2 on inferior side ; spines on
hind pairs nearly as numerous, somewhat irregular.

Palpi deeper tone than legs, annuli well-defined ; length,

5-5 mm. ; sparingly armed with hairs ; long spines on pars

digitalis.

Fakes rich red-mahogany colour ; transversely rugulose
;

strong fringe along outer margin of groove, otherwise sparingly

furnished with hairs ; conical, somewhat gibbous at base in

front, divergent, directed moderately forwards ; stout, length

equal to digital jomt of palpus ; 4 small teeth in superior row,

increasing in strength ; interspace between fore-tooth and
fang rather exceeds length of row ; inner side shows 2 so^ne-

what stronger teeth in advance of outer row.

Maxillce yellowish-brown, clouded ; about half as wide at

base as long, superior side of second half roundly dilated ;

inferior margin perceptibly curved, apices emargiuate

;

superior angle displays a dense fringe of hairs; inclined towards
labium, which has a deeper shade ; conical, apex abscinded,

concave, three-fourths length of maxillae.

Sternum deep - fulvous, fuscous clouds round margins

;

broad-cordate.

Abdomen oviform, margins wrinkled ; moderately clothed

with short, adpressed, deep-yellowish hairs ; brownish-yellow,

passing into black-brown on lateral margins and posterior

third ; fore-part of yellowish region somewhat quadrate,

border sinuating, encloses a light blackish-brown oval figure

dilated laterally in front
;

posterior part spotted. A^entral

region displays a chestnut-brown lozenge-shaped shield,

margins approximating to orange-brown. Corpus vulva, lake-

black, passing into a more pronounced lake on margins; large,

transverse, broad-oval, moderately convex, superior border
shortly prolonged over the rima genitalis, bounded by ridge-

shaped costa3 terminating abruptly close to the tumid, ellip-

tical, bright-lake-coloured apex.

Wellington, T. Kirk, F.L.S.

Fam. ATTID^.
Gen. Attus, Walck.

Attus montinus, sp. nov.

Feviina.—Ceph.-th., long, 2 ; wide, 1-5. Abd., long, o ;

wide, 2. Legs, 4, 1, 2, 3. Leg of 4th pair, 4-1 mm.
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Ccphalotliunw reddisli-inahogany, passing into dark maho-
gany-browu on margins ; eyes on black spots ; hairs yellowish,

short, sparse, chiefly about frontal region, moderate fringe on

clypeus; pars cephalica plano-convex, perceptibly rounded,

sides abrupt, limited by aii indentation ; height of clypevn

equals space dividing centre eyes ; thoracic part one-third

longer than cephalic, convex, sides slightly dilated ; contour

of profile rises at an angle of 45°, level to posterior eyes,

moderately inclined across ocular area.

Anterior row of eyes slightly curved, nearly equidistant,

laterals one-third size 'of centrals, separated from them by
about their radius

;
posterior eyes do not differ perceptibly in

size from fore-laterals, posited a little closer to one another,

di\aded by a somewhat greater interval than that which sepa-

rates them from lateral border; eyes of second row equi-

distant ; ocular area about one-third broader than long.

Falccs red-mahogany colour, transversely rugulose, vertical,

moderately strong, length slightly surpasses the pars digitalis

of palpus.

Maxilhc fulvous, suffused with reddish-brown ; neaiiy

twice as long as wide, second half dilated, rounded.

Lahium darker; enlai-ged at extremity, apex somewhat
rounded, rather less than one-half length of maxillae.

Sternum chocolate-bro \vn ; oval.

Legs, thighs of two first pairs chocolate-brown
;
patella;

yellowish-brown ; tibia3 chestnut-brown ; metatarsi -f tarsi

yellow-brown, second half of former articles dark-brown

;

posterior pairs fulvous, fuscous basal and distal annulations

on femoral -f tibial joints, fore-half of metatarsi similar shade.

First and second legs of nearly equal length, moderately
strong; tibia slightly exceeds patellary joint in length;

metatarsus and tarsus equal ; hairs sparse ; spine armature
normal.

Palpi bright straw-colour, humeral joint clouded ; hairs

whitish, somewhat sparse.

Abdomen oviform, moderately convex above ; sparingly

clothed with short whitish and orange-red hairs
;
ground-

colour drab, perhaps approximating to pale olive-brown
;

dorsal band ovoid, earthy-brown, without any determinate
limits, fading away into ground-colour; ill-defined oblique

brown bands on lateral margins ; ventral region light-brown.

Corpus vidvcs bright yellow-mahogany colour, two red-brown
wide pointed marks encroach from above across to fovea?

:

corpus represents a rather large subcircular, convex, centrally-

depressed area, superior half projects rather outwards over
the rima genitalis, roundly emarginate ; within central depres-

sion are two circular fovetc, divided by a narrow septum ; fus-
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cous outer margins of fovese produced into well-defined tri-

angular processes projecting towards centre of foveoe.

Single specimen, Mount Cook, H. Suter.

Attus monticolus, s]i. nov.

Femina.—Ceph.-th., long, 2; wide, 1-2. Abd., long, 2-5;

wide, 1-6. Legs, 4, 1, 2, 3. Leg of 4th pair, 3'8 mm.
Cephalothorax yellowish mahogany-colour, lateral borders

chocolate-brown, deepening in tone round eyes ; dorsum
marked with a brownish, ill-defined, broad ha?>tate figure,

whose apex intersects posterior eyes ; hairs whitish and
orange-red, chiefly on lateral margins of caput, increasing in

length on clypeus ; irides of centre pair of eyes orange-red

;

elevated ; cephalic region plano-convex, widening slightly in

front, sides subvertical ; rather prominent behind posterior

ej-es ; limited by a somewhat obovate depression ; height of

clypeus equal to nearly twice diameter of a lateral eye ; sides

of thoracic part very slightly dilated
;
profile-contour inclined

forwards, with a perceptible curve, across ocular area, rises

slightly and shortly behind posterior eyes, dips at an angle of

45^ to thoracic junction.

Anterior row of eyes sensibly recurved, centre pair sub-
touching ; laterals about one-third size of former pair,

separated by an interval equalling one-fourth their breadth

;

posterior pair trifle smaller than fore-laterals, posited rather

closer to each other ; rather less than one-fourth further from
one another than they are from frontal margin ; eyes of second
row somewhat nearer to fore-laterals than they are to dorsal

eyes ; ocular area scarcely one-fourth wider in front than long.

Falces brownish-orange ; somewdiat sparse white hairs

;

subcorneal, vertical, rather slight ; scarcely as long as the
radial + digital joints of palpus.

Maxillce lighter shade than falces ; arcuated on inferior

side, dilated and rounded at extremity on superior side

;

directed visibly outwards.
Labium light greenish-brown ; conical, somewhat ab-

scinded, less than one-fourth length of maxilltc.

Stermim light-brown ; oval.

Legs brownish-yellow, annulations on femoral, tibial, and
metatarsal joints ; reddish and faint on two first pairs, darker
shade on hind-pairs ; distal rings on metatarsi chocolate-
l)rown ; first and second pairs do not differ much in length or
strength, moderately strong; tibia cylindrical, slightly sur-

pass genuoD in length ; metatarsal and tarsal joints of about
equal length

; hairs sparse, whitish ; slender spines on femora
;

tibial and metatarsal spines strong.
Paljn straw-colour ; hairs white ; bristles sparse, fine,

])lack
;
palpus rather stout.
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Abdomen elongate-ovifonu ; hairs short, very sparse, white
and orange-red ; deep stone-colour, closely dappled with a
paler tone, and few brown dots ; dorsum displays on basal
fourth a conduplicate mark—apices directed backwards—of a
soft black-brown hue ; near centre is a wide, procurved, ai'cuate

bar of a deeper shade, intersected by a light-brown sagittate

figure, apex directed forwards
;
posterior fourth shows a dark

angular mark with revolute ends
;
projecting from it towards

spinners is a short, somewhat lanceolate figure ; inferior half

of lateral margins marked with light earthy-brown, close,

oblique streaks ; ventral region normal colour, border narrow,

serrate, interrupted. Vulva reddish-brown, approximating to

yellow-brown on margins ; large, transverse oval eminence,

emarginate over the rima genitalis ; area occupied by two
circular fovete, intersected by a moderately broad )( -shaped

septum ; foveoe exhibit within a dark, wide, tapering, revolute

membrane.
Captured by H. Siitcr, Mount Cook.

Attus valentulus, sp. nov.

Femina.—Ceph.-th., long, 1-8; wide, 1-8. Abd,, long, 3 ;

wide, 2-5. Legs, 4, 3, 1, 2 = 4-1, 4, 3-8, 2-5 mm.
CephalotJiorax brown-black; moderately clothed with white

and yellow adpressed hairs and erect black ; irides orange
;

elevated ; cephalic part aplanate, frontal region slightly

rounded, sides abrupt ; depth of clyj^eus less than radius of a

fore-centre eye ; fringe of white hairs ; thoracic and cephalic

parts of about equal length, sides rounded
;

profile-line rises

somewhat abruptly from thoracic junction, slightly curved to

dorsal eyes, moderately inclined forwards across ocular area.

Anterior row of eyes sensibly recurved ; laterals about one-

fourth size of centrals, separated by intervals exceeding radius

of a side-eye ; dorsal eyes perceptibly larger tlian laterals,

project from moderate prominences, near margin of hind-slope ;

space between them exceeds interval dividing laterals by
nearly one-third ; more distant by one-third from each other

than they are from fron.tal margin ; eyes of second row posited

rather closer to fore-laterals than they are to hind-pair ; ocular

area one-third broader behind than long.

Fakes lake-brown, hairs white ; flat, scarcely as long as

the pars digitalis of palpus; breadth equals space occupied by
fore-centre eyes.

MaxillcB hght chocolate-brown, pale apices; -enlarged for-

wards, rounded, inclined over labinvi, latter oi-gau deeper

shade than maxilla?, rather more than half theii- length ;

oval.

Sterimm lake-black ; white hairs ; small, oval.

Legs brownish-yellow, suffused—except tarsi— with lake-
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brown ; fore-pair darkest ; two hiud-pairs of about equal
strength ; anterior legs stoutest ; thighs compressed

;
patelUc

+ tibiae stout, latter articles cylindrical, about one-fifth longer

than patellar joints ; metatarsi -f tarsi rather slender, latter

articles shortest by one-fourth ; white and erect black hairs

;

1 short spine on fore-end of femora ; tibia of first leg, 2, 2, 2
;

metatarsus, 2, 2 ; second leg, tibia, 2, 2 ; metatarsus, 2 ; tibial

jomt of third leg, 2 spines at fore-end ; metatarsal joints of

hind-pairs, ring of 5 spines ; superior tarsal claws—first pair,

basal two-thirds straight, fore-third sharply curved, outer claw
no teeth, inner about 12 or more short close teeth, claw-tnft

strong.

Palpi brown-yellow; sparingly haired; cubital, radial,

and digital joints of about equal length.

^16(/o?;icu oviform, moderately convex ; brown-black; fairly

clothed with short adpressed yellowish hairs ; on basal half

is a bare patch of a lanceolate form, apex directed forwards
;

spot of white hairs on lance-head ; similar spot on base of

haft, between the latter spot and spinners are three smaller
spots, latter flanked by bare spaces enclosing patches of white
and yellowish hairs ; ventral region brownish, hairs moderately
thick. Vulva represents two large, yellowish, ovate foveae,

bordered by brownish beaded costa}, separated by a space
nearly equalling their transverse diameter.

Single example. North Shore, Auckland, A. T. U.

Gen. Marpissa, C. Koch.

Marpissa cineracea, sp. nov.

Femina.—Ceph.-th., long, 2 ; broad, 1-2. Abd., long, 2-8 :

broad, 1-8. Legs, 1, 4, 2, 3. First leg, length 6 mm.
Ccplialotliorax red-mahogany, passing into olive-brown

about margins, blue-black stains; hairs white and golden,

tolerably thick, adpressed, black erect hairs ; irides golden
;

clypeus fringe white, long ; elongate, cephalic part aplanate,

limited by a transverse indentation ; height of clupeiis equal to

radius of a lateral eye ; pars thoracica slightly dilated, rathei-

more than one-third longer than cephalic part ; contour of

profile rises from thoracic junction at an angle of 60°, mode-
rately inclined forwards.

Anterior row of eyes visibly recurved, centrals much the
largest, rather nearer to each other than they are to laterals,

a space equal to radius of latter eyes ;
posterior eyes about

equal to fore-laterals in size, perceptibly closer to them than
they are to each other ; eyes of second row posited somewhat
nearer to anterior laterals ; ocular area one-third wider than
long.

Falces olive-brown ; few white hairs ; short, about as long
-as radial + digital joi]its of palpus together, breadth scarcely



Brjiiisjirlitiiis l|nu ^faJajjt gtisliliilr, Vol.XXlli. p. xxi.

C' in

AT.U.del. NEW ZE^L/iND SPIDERS. C.H.P.mh.





Uequhaet.— 0/i New Speciea of Aranea'. ISO-

surpasses interval occupied by fore-centre eyes : inwardly in-

clined.

MaxilUv. fulvous ; dilated and roundly truncated at ex-
tremity, directed towards each other.

Labium dark-brown, pale tumid margin, broad-oval, less

than half length of maxilla?.

Sternum dull olive-brown ; oval.

Legs pale olive-brown, semi-pellucid, faint annulations at

articulation of joints ; hairs somewhat sparse, white, and out-
standing black ; spines on tibia) -f metatarsi, terminal rings of

5 on metatarsal joints of two hind-pairs ; first and fourth legs

of nearly equal length ; femora of first and second pair stout,

compressed
;

patella) -f- liibia) cylindrical, of nearly equal
length, metatarsi + tarsi shorter and more slender than
former articles.

Palpi shade paler than legs ; hairs white, few black
hairs.

Abdomen elongate-oviform, base truncated, rather de-

pressed above ; moderately clothed with white adpressed
hairs

;
pale-drab, markings dark-brown ; spotted somewhat in

lines ; basal third displays a conduplicatc figure, convexity

directed forwards, extremities rapidly compressed, revolute

;

in centre of dorsal field are two somewhat crescent-shaped

figures, inner horns prolonged forwards, nearly confluent

;

following the latter is an angular mark, thickening at basal ex-

tremities. Corpus Tulvce colour of abdomen, fovea) brown

;

area occupied by two large, broad-oval, rugose fovett), divided

bv a narrow
)
(-shajDed septum.

Stratford, A. T. U.

Fig.
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Art. XX.

—

Notes on Sceloglaux albifacies, the Laughing Oicl

of New Zealand.

By E. I. KixGSLEY.

[Read before the Xclson Philosophical Society, 1st September, 1800.

The specimen of this rare New Zealand bird now exhibited

is the first one, as far as I have been able to learn, that has

ever been seen or captured in this neighbourhood.

It belongs to a species endemic to New Zealand, and is the

sole representative of its genus ; and also, unfortunately, it is

amongst the number of those interesting forms of life which

from a variety of causes appear to be fast approaching ex-

tinction. There is no doubt that one chief factor in their dis-

apjDearanco is the increasing scarcity of their natural food.

This, as well as a change in the condition of their environ-

ment, the outcome of civilization, would of necessity cause

their numbers to diminish.

The bird in question was captured in the Tadmor Valley, in

this province, by a man who stated that he saw it walking on

au unfrequented bush-road. It did not appear shy, but was
easily captured alive, and brought into town to Jacobs, our

local taxidermist, who, after keeping it alive a short time,

during which period it freely took food from the hand, de-

stroyed it in order to secure the skin for preserving, as there

was a danger of the feathers being more or less injured in con-

finement. Jacobs unfortunately omitted to notice the sex : I

am therefore at present unable to state whether it is male or

female, although I am inclined to think it is a male.

From comparison with the description given in Buller"s

new book on New Zealand birds I find some slight differences,

which I think it well to mention.

The whole of the forehead does not appear to bo covered

with the greyish- white feathers, but only the front margin
;

the white only extends to the upper part of the sides of the

neck, and not the whole as described by Buller. The remain-

ing portion of the forehead, upper parts, crowii, nape, and
lower part of sides of neck are dark-brown—the broad yel-

lowish-brown ma,rgiu being only on the sides of the feathers,

tlie black-brown streak being continued through to the tip.

The feathers on the lower 'part of the fore-neck and breast

are not narrowly but broadly margined with light -fulvous or

yellowish-brown. The claws are not black, but of a dark

horn-colour.

I notice in vol. xviii. of the "Transactions" that Mr. A.

Eeischck states he " never saw this bird in the North Island,
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and in the South it is extremely rare." We are therefore
fortunate in having secured it for our Museum. Too often in

the past anything a httle uncommon has, as a rule, been sent
away to enrich other museums, to the disparagement of our
collection ; but I trust that the public generally will in future

endeavour to preserve any future acquisitions for our institu-

tion.

For the benefit of those who may not have had an oppor-

tunity of reading up the subject of Scclorjlaux albifacies, 1

give a few notes collected from Buller's work.

The bird was first described by Mr. J. R. Gray, in the "Voyage
of the ' Erebus' and ' Terror,' " under the name of Athene albi-

facies. Dr. Kaup afterwtirds made it the type of the genus
Sceloglaux, of which it still remains the sole representative.

Gould points out that its prominent bill, swollen nostrils,

and small head, are characters as much accipitrine as strigine,

and that its short and feeble wings indicate that its powers of

flight are limited, while its lengthened tarsi and shortened

toes w^ould appear to have been given to afford a compensating
increase of facility of progression over the ground.

There is no doubt that in former times the bird was more
plentiful, especially when New Zealand w'as overrun with a

frugivorous rat, which was its chief food ; but, with the dis-

appearance of the natural food, as a matter of course the bird

would either be compelled to find other subsistence or perish.

There are three specimens in the British Museum, two in

Wellington, two in Christchurch, one in Dunedin, and now
one in Nelson.

We are indebted to Mr. W. W. Smith, of Ashburton, for

nearly all the knowledge we possess of these interesting birds.

When he lived near Timaru he discovered indications of them
in crevices among some rocks, and by means of smoke forced

them out and captured several. Some he kept in captivity to

study their habits, and some specimens he forwarded to Sir

Walter BuUer. Mr. Smith succeeded in getting them to pair

and deposit eggs, and made sundry interesting notes of their

habits. They are not so active as the niorepork in seizing

their prey. The male bird (as all males should be) is ver\-

attentive to the wants of the female, keeping guard over her

during incubation and receiving food and carrying it to her.

They deposit two eggs. Their food, judging from tlie com-
position of the pellets or castings, consists principally of beetles

and other large insects.

The name " laughing owl'' is applied from the sound they

make, which is a kind of ridiculous laugh in a descending

scale.
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Ar.T. XXI.

—

Description of a Bemarhahh Variation in the

Colour of Platyeercus auriceps.

By E. I. KlNGSLEY.

Read before the Xelson Philosophical Socictij, 11th November, 1890.]

This beautiful bird, exhibited by Mr. W. Martiu, ^vas shot

near the reservoiv in Brook Street, Nelson, during the month
of September.

In general appearance it somewhat resembles the splendid

specimen now in the Colonial Museum, ^Ye^ington, referred

to in Sir Walter Buller's work on the birds of New Zealaml

(p. ]43), as shot in Eve's Valley, Waimea, by Mr. Fabian.

But it differs in the following respect : There is very little, if

any, indication of the normal colouring

—

i.e., green—on the

quill- and tail-feathers.

The following is a description of the present specimen :
—

General plumage beautiful vivid canary-yellow ; narrow

Ijaud of crimson across forehead ; on each side of rump the

uropygial spot of ricli crimson. Quills very pale yellowish-

wliite, slightly mottled with brownish-grey ; secondaries yel-

lowish-white ; larger wing-coverts very dark brown, with

slightly-bluish green reflection ; lesser wing-coverts rich

canary-yellow, shghtly shaded with grey at the tips. Tail-

feathers canary-yellow, the quills being white. Bill bluish-

white; legs and feet flesh-white.

Length, 10-4in. ; tail, 4-3in. ; culmen., 0-6in.

Wing-flexure, 6-liu.

Akt. XXII.

—

On the Occurrence of Danais plexippus caid

Sphinx convolvuli (?) in Nelson.

By E. I. KiXGSLEY.

Read before the Nelson Philosophical Society, 11th November, 1890.]

On October 2Gth I received from a resident near Bishopdale,

Nelson, a fine specimen of Danais lAexippus. It was unknown
to me at the time by name, although I had in my possession

a damaged specimen of one taken about the year 1879. In

the course of the following week I heard of some six or. seven

others being captured in the vicinity of the town, and since

that date several more have been observed.
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Ou referring to Mr. Enys's Catalogue of the Butterflies of

New Zealand, I find there a coloured drawing and a reference
to it under the name of Danais archippus. It appears to have
been first recorded as a New Zealand insect by E. W. Fereday
in a paper printed in vol. vi. of the Transactions, and named
by him D. herenicc.

In vol. xi. Mr. F. W. Sturui states he saw it in Hawke's
Bay in 1840 or ISil, and again in 1861. It would thus
appear to occur periodically at intervals of several years.

Mr. G. V. Hudson has two specimens taken in 1879 and
two taken in 1881, but from inquiries made I can find no
evidence of their having been seen in Nelson since that date
until the present time,' And it is scarcely probable that so

large and prominent an insect could escape observation.

This occasional appearance is a subject which deserves

investigation. There may be several surmises by ^^ay of

explanation, all more or less reasonable, and yet not satis-

factory because void of proof. It may be that their usual

habitat is "far from the haunts of jnen '" on some of the back
ranges or secluded mountain-gullies, from which a succession

of strong winds similar to those we have lately experienced

has driven them ; or, as is the case with some insects in

England, the larva may require some four or five years to

mature.
Whatever may be the cause, it is well from time to time

to notice their presence, in order to assist in unravelling the

tangled web of their life-history. There is no description, as

far as I am aware, in the Transactions, but I have, through
the kindness of Mr. G. Y. Hudson, received the following copy
of BoisduvaFs description :

—

Danais plexippus, Linn. Danais archipjfus, D. bcrenice (in

Transactions), Anosia plexipims

.

The four wings somewhat sinuate, fulvous above, with a

rather brilliant reflection ; all the wings eutii-ely margined
with deep-black, having in fresh specimens a bluish reflection

;

nervures same colour. The summit of the primaries has three

oblong fulvous spots, preceded by eight or ten smaller white

or yellowish-white, extending to the middle of the upper edge,

two rows of wliite spots on the outer borders of all the wings
;

occasionally the inner row is ferruginous. The fourth nervure

of the secondaries has a large black spot or tubercle. The
under side presents the same markings as the upper, but the

points of the posterior edge are larger and all white. The
ground-colour of the secondaries is nankin-\ellow, with the

ner\T.ires slightlv bordered with whitish. The emargiuations of

all the wings white. Body black, with yellowish points on

the thorax and breast.

13
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The ? has wider iiervui-es, aod is destitute of the black
mbercxilous spot on the secondaries.

Expanse of wings, l^in.

I have also to exhibit two fine specimens of a moth, which
Mr. Hudson identifies as Sphinx convolvuU. They were ca,p-

tui-ed in Nelson during the past week. Mr. Meyrick, in vol.

xxii. of the Transactions, describes it, and mentions it as being
found in Taranaki and Napier, and that the larvaa feed upon
the wild convolvilli of the sea-shore.

From a description of the larva, I should say it is identical

with the one that I am informed has been seen for several

years feeding on the convoh*uh in Blind Bay distiict.

I also have to record the occurrence of the somewhat raie

and beautiful moth, Elvia glaucato, in Nelson, but, unfor-

tunately, my specimen was destroyed. Mr. Meyrick mentions
it as found in Christchiu'ch from December to February, but
I captured it early in the month of October.

Art. XXIII.—0// Bat^ and Mice.

By T.WLOE White.

'Bead before the Uaicke's Bay Philosophical Iiistiinte, llth November,
1890.']

Plate XXII.

Owing to my pastoral occupation I have mostly lived on tlie

outskirts of cixnlisatiou, residing in districts formerly httle

known and sparsely populated. This was eminently favour-

able for the obser\-ation of the indigenous fauna, and of the

gradual sprea-1 of imported animals. In this paper I \\ill

endeavour to set before yon my experience on the subject of

rats and mice.

Coming to the Province of Canterbury at the commence-
ment of the year 1855, 1 at once went into what is now known
as the Oxford district, and assisted in starting the Wan-en
Station. We had shipped a brace of pointers to use on shoot-

ing-exeui-sions after the New Zealand quail ; but even in those
early days quail were becoming very scarce in that part of the
country— possibly owing to bimiing off the native grasses

to cause green feed to spring. Having no game to work the
pointers to, they were utilised in hunting minor game—rats,

for instance. We would take a spade, and walk out on the
plains, which were like a great sea, whose limit was the hori-

zon, or, on the west, the apparently endless ranges of moun-
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taius, clothed at their base Avith dark-coloui'ed evergreen
forest, while above the timber-liue were Veronicas and areas
of yellow-brown covered with tall suow-grass, tangled together
by thick masses of their former gi-owth, bending downward,
dead and gi"ey, never having been burnt by the Maoris for

centuries probably ; crowned with gi-ey peaks where the jagged
rocks and their broken fragments pointed to the sky. These
ranges were then considered an "Ultima Thule." Looking
far away to the east were the dark rough outlines of the Port
Hills, and near by Bm-nt Hill, standing alone like an island

surrounded by an endless sea of yellow tussock (Poa australis).

On favom-able occasions a wonderful mirage would be seen,

when the silver line of the waters of the Waimakarhi would
be distinctly seen picttired above the edge of the horizon, a

gUstening, winding, silver band with its fringe of small kowhai-
trees clearly defined. In looking for my flock of sheep I have
seen them like rows of trees, when, in reality, they were
hidden in lower ground some two miles away, and were not

to be seen looking from half the distance with the aid of a

telescope. A telescope was an essential part of a shepherd's

outfit in those days. On the occurrence of a mu-age the day
would be hot, and the evaporation, when closely noticed,

could be seen ascending with a quivering, tremulous motion
some 6ft. upwards from the heated ground. Taking a spade
and the pointers, we would beat around, and the dogs would
presently come to a stand. Going up, an area of some 10ft.

would be noticed of a nice bright-green colour among the

prevailing brown, being free from ttissock, and covered by a

small flattish-leaved grass, whose leaves had their points

curved or bent towards the gi'ound. At distances apart in

this green patch were nmuerous rat -holes. We would com-
mence to dig, and the dogs stood ready to field the rats—of

which there was generally quite a small community—as tliey

bolted. One day a laughable scene occm-red : a dog had just

nabbed a rat, when another rttshed out. Bravo opened liis

mouth automatically, as it were, and the rat, in his huny,
jumped straight in. The dog then, with two rats hidden in his

capacious mouth, looked round in a dazed and helpless man-
ner, as if asking advice what to do under these strange con-

ditions. At other times a rat would spring at a dog, and
hang to its nose or pendulous upper lip like a veritable bull-

dog.

This same green giass, I tliink, was similar to a kind seen

since in Hawke's Bay. If so, it has a large seed, which

might have been collected as food and stored by the rats, some
of which being di'opped would grow around their dwellings.

Yet I do not remember finding any stored, but only nests of

dry grass. Or the ground being manured and made fertile by
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the rats may have induced this particulai- grass to grow and
estabhsh itself.

I did not at that time consider these rats as anything out

of the way, being fully prepared to find things upside down at

the Antipodes. From recollection, they were reddish-brown,.

and perhaps white underneath, of a fau* size, and not unlike

the Norway Eat {jIus dccumanus). Still I feel certain they

could not be the Norway rat, but a distinct species of a more
social disposition, for full-grown ones hved together to the

nitmber of eight to fourteen, and were not a family of young
rats. The tradition at that time among the Canterbmy
settlers was that the Maori rat was of a red colour. I never

remember any one noticing these rat-warrens or speaking of

then' occupants as the Maori rat. To show how little likely

unscientific persons cire to notice small peculiarities in rats, I

may say that as a boy I was constantly killing rats in Eng-
land adjoining a large piece of water, and never found out that

the water-rat was in any way different from the other
; yet I

understand naturalists class them separately, though their

colom's must be similar.

While U^^ng at the Warren there was not a mouse to be

seen for a whole twelvemonth or more. Then some one re-

ported seeing a mouse among the tussocks ; in a few days more
were noticed ; then numbers all about, in the grass and in

every corner of the house.

After this I had nearly a year's experience at gold-digging

on oin- first goldfields near Collingwood, Nelson. Here in the

camps were both rats and mice, although the countrj^ was
mostly covered by the %-irgin forest. On my retui'n to Canter-

bury Pro\'ince I found my way to the back of the first range

of westward mountains previously mentioned, and started a

small sheep-run, bounded by the rivers Waimakariri, Poulter,

and Esk, there being other large mountains still to the

westward, in fact all around. Here the rats acted differently,

though I had no suspicion they were a different kind. These
came in crowds around the dwelhng, so much so that, ha\'ing

stored the flom'—which was very precious owing to the diffi-

culty of packing it in—on beams overhead, I made myself a

lance by lashing a large packing-needle to a long stick, and,

when lying in bed, having the hght burning, would spear the

rats as they frohcked about, scattering the flour-dust over me.
One starlight night I went outside and was standing near a

small native-birch tree. On looking towards the clear frosty

sky the boughs of the tree were well defined ; but the whole
tree was thickly covered with apples. I rubbed my eyes and
looked again : they still were there—quite a plentiful supply of

fruit. I got a long pole wliich was near by and gently touched
one of the apples, wlien it gave a squeak, and all the fruit
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vanished iu a twinkling. I rushed to get my dog, but all had
cleared out. There were several sheepskins hanging in the
lower boughs of the tree, and the rats, busy eating them, on
hearing me coming had run aloft and tucked themselves
up on the smaller boughs, I candidly confess that it was a

case of complete mystification, and instead of hitting hard and
making sure of one they were all allowed to escape.

Here, as before, were no mice for months, when they sud-

denly appeared, having crossed large rivers of ice-cold water

-or mountain-ranges, and were in thousands. The rats cleared

away, and we were nov>- pestered with legions of mice. I have
heard farm-labourers, when taking down a wheat-stack for

threshing, say if many^nice were found in the upper part of

the stack there would be few or no rats found in the

foundation, being driven out by the mice, or not liking their

company.
Again I moved, still further into the wilds, going to the

head of the New Eiver (Oreti) and the shores of Lake Waka-
tipu, Otiigo. Here were rats which lived under the dead

leaves of the prickly " Spaniard," and possibly fed on the

roots. The Spaniard leaves forked into stiff upright fingers

about lin. wide, ending in an exceedingly stiff pricking

point. In places where no fire had passed the dry old

leaves turned over towards the ground, overlapping each

other, making a miniature bell-tent round the parent stem :

these were beautiful dry houses for the rats and lizards.

Eiits were very numerous ; and during my first winter here,

being snowed in with a short supply of provisions, I was

driven to various devices to keep things going. One was to

walk out on the snow with my sheep-dog and set hhn to find

one of these natm-al tents beneatli the snow tenanted by a fat

rat, wmch I would poke out with my stick for the dog to

catch, continuing this till a good stock of these small deer

were collected. I would then go home, make a bright fire,

singe and scrape them, and roast slowly on the ashes.

When cooked they gave an appetising odom- reseinbling cooked

rabbit, -\fter they had cooled down and had been minced up by

a tomahawk, they were given to the poultry. By this means I

.saved my hens alive and kept them nice and fat. One thing I

noticed iu cutting up the rats : the paunch or stonuich was full

of a tangiement of v.-hat seemed to be white worms of a piu-

wh-e look, and, perhaps, fin. long. I never found out the

meaning of this, but considered them a parasite, for tlae rat

masticates its food and would not swallow it whole. These

worms had certainly not been bitten. Of course, hcatmg

v;ould make them swell and Ix-come more apparent. They

could hardly be shreds of the Spaniard root. All the rats were

^imilarlv affected. The curious part is that I -reeui to have
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noticed no food of any kind in the stomacli round \vlii.cli

the \Yonns might have been wrapped. This would be about
the year 1861.

If I remember riglitly it was some tlu-ee years before the

first mouse came. This place was ninety-odd miles from the

east coast, from which direction they would probablj* come.
They came just in the same manner as before described. I

have now given three undoubted cases of the migration of

large bodies of mice, and there is little doubt their natural in-

stinct caused them to travel immense distances, even putting

aside comparison with their diminutive bodies. How they
avoided or crossed large rivers I do not understand, for I have
caused a rat to swim in an ice- or snow-fed river, and the
coldness of the w'ater caused it to drown. If the migra-
tion occurred in the autumn the water in the rivers would be
both lower and much warmer. Up to the time of the mi-
gration not a mouse had been seen. Then one was reported as
seen in the grass, next day a few more, and then plenty all

over the place. The plan of these migrations is not carried

out after the manner of troops, marching shoulder to shoulder,

but each little beast is dodging along from cover to cover,

after the manner of sharp-shooters in advance or on the wings
of an advancing army.

These periodic migrations of animals have no doubt been
the means by which large continents became stocked over
their whole area in those parts suitable to the particular

animal occupying them. What influences them, and how the}"

comnumicate with each other to appoint a day for a general

move, is a problem as yet unsolved. Things may occur round
about us which have no special significance to our under-
standing, imless by accident, as it were, the proper key is

placed before us.

Eats in this district came into the liouse—whether the

same as those living under the Spaniards I do not know. At
the house of one of my neighbours living near Lake Te Anau,
some thirty miles away—for people then were few and far

between—they killed and salted a lot of beef for winter use,

and then hung the pieces by flax-strips to the round battens of
the thatched roof. When visiting there I was shown this large

array of joints, and told to examine them well. There seemed
nothing unusual about them, but on a piece being taken down
it proved to be only a shell of outer crust, the whole centre
having been eaten away by rats, wdio proved too cunning to
cut away the string by which the meat w^as suspended. After
the advent of mice the rats became less numerous, as was the
result in other cases ; they must have moved westward -into

the alpine ranges, before tlie army of mice.

Eecentl_\' there has been a plague of rats in Lincolnshire,
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Fingland, and some have said the cause was owing to ship-
ments of weasels to New Zealand. From their being in such
numbers (one farmer poisoning thirteen hundred in his yard
during one night), it is evident that it is not from natural
increase, but the result of an ordinary migration.

I lived in the South Island over twenty years and never
found a Black Eat {Mas ratUis), but, on coming to Hawke's
Bay, I soon noticed them ; as also the connnon Norway Eat
{Mns decumanus), which is said formerly to have found its

way, by ship, to England, and to have superseded the
black rat or destroyed it, which was the rat indigenous to

Britain. The black rat seems never to come into buildings or

stacks, but to live in the fields or bush. I have taken speci-

mens having a yellow-brown mark or line leading from the
angle of the jaw down the breast to each fore-leg. On read-

ing Mr. Eutland's paper, giving an accoimt of the so-called Maori
liat {Mus maorimn) in the north of the South Island, I set

to work to try and find the same rat in the forests here where
I am located—Wimbledon, Hawke's Bay. The grey or brown
rats had so great a variety of shades of colour and size that

this was no easy matter ; and a collection of skins had to be
made, wliich varied so much that, for a time, I could come to

no decision. Now, I feel sure we also have Mus maorium, and
very likely a second native rat, or, rather, third, counting M.
rattus. But as yet I have proved nothing certain about No. 2.

There may be various stages of hybridism among these rats

with Mus decumanus, which would make a difficulty in fixing

on the originals. My new rat, in description, seems to agree

somewhat with the M. maoriuyu in Mr. Eutland's paper. For
some time, owing to its small size, I thought it the young
of the larger species. In colour it is brownish-grey mixed
with black hairs ; black hairs plentiful from forehead to nose,

which is pinkish-skinned ; belly dirty-white, also light slate-

colour, very dark fur underneath
;
yellowish-brown strij^e down

breast-bone (not always) ; coloured on legs down to claws,

which are pink with white hairs ; ears are often or always
jhnped as with small excrescences on edges from disease, but

this seems a distinct peculiarity of the species; face broad, out-

line Eoman, possibly from hair standing outward naturally

;

ridge of bone between ears, on back of head, very prominent,

sometimes with patches of black colour on inside of skin ; hair

on back beautifully iridescent in sunbeam when looked at

from a certain angle, giving a bright delicate colour of light-

green^—in fact, the whole surface of the back looks a beautiful

green. It is possible this may also be seen on the coats of

ordinary rats ; I have not yet put it to the proof. If so, it is

worth any one's while to see this wonderful effect— an ordi-

nary grey animal changed to a delicate shade of green b}'
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arrangement of angle of sun-rays and the line of sight. Here
is another description from my notes : Male, ears jimped with
fighting (?), reddish-brown, with black hairs slightly longer.

Short black hairs on head, giving a stand-u^j look to the coat,

as of an animal very cold or sick. (This may be taken as a
distinct characteristic of the variety.) Nose and mouth pink.

Under-jaw, belly, inside fore-legs, blue-white, with dark under-
down. Faint bar of reddish down breast. Darker-brown
coloui- down front of fore-legs. Dark reddish ring of colour
round to inside hind-legs at the hock in the lowest of the long
body-hair. Top of back darker than sides. Tail smooth

;

hardly any short hairs. Toes white ; hind-toes with patch of

dark colour on middle knuckles. Forehead or front of face

looking to project, or rounded by hairs standing out. Whiskers
black.

Unfortunately I get no opportunity to observe the habits
of these rats, for it is from the dead bodies brought home by the
cat that my information is derived. I have seen the heaps of

hinau seeds with the minute perforation and covered in saw-
dust or chippings as described by Mr. Rutland ; but any of the
rats might have this habit. These rats have not the black
hairs of the back projecting twice the length of the other
hairs, which I take to be a distinctive feature of M. dccu-
manns, especially the male.

A curious fact is observable in rats and mice : .you will see

how closely the feet resemble the human hand (as indicated
in their scientific ]iame

—

M. decumanus) ; but the thumb on
each fore-foot is wanting in the top joint and nail.

In England there are several distinct species of mouse; but
how few people see or know them one from another ! The
ordinary mouse, M. musculns—probably imported ; the long-

and the short-tailed field-mice ; the dormouse, sometimes kept
as a pet, but sleeping most of its time, as its name indicates

;

an exceedingly small species, the harvest-mouse, which builds

a covered nest of grasses among the cornstalks or bushes :

and two kinds of shrew-mouse—these have noses peculiarly

long and sharp-pointed, to facilitate their search after the
small insects on which they feed ; cats are said never to eat

them, although they may kill one by mistake. All but the
first-mentioned live in the fields, and do not enter buildings.

There are also the black rat, said to be extinct ; a grey
water-rat, and the Norway rat. There are, thus, ten distinct

species inhabiting the one country.
Mr. A. R. Wallace writes, "the Black Rat (.Vus rattu-s),

was the common rat of Europe till, in the beginning of the
eighteenth century, the large Brown Rat (If. dccuvianus); ap-

peared on the lower Volga, and there spread more or less

rapidly, till it overran Europe and generally drove out the
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Black Eat, which in uiost parts is now comparatively rare, or
quite extinct. This invading rat has now been carried by
commerce all over the world, and in New Zealand has com-
pletely exterminated a native rat, which the Maoris allege

they brought with them in their canoes from their home in

the Pacific." The following measurements have been taken
roughly in inches :

—

••
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history of Britain can we trace both the rabbit and the weasel
Was either beast introduced by man to that same island, or
may we suppose both rabbit and weasel lived side by side in

i3ritain when men were few and far between, and dressed

themselves in skins, or coloured their naked bodies with woad
—at which time the most of Britain would be covered with
dense forests and swamps ? Under such conditions, could

man be a valuable agent to check the undue increase of either

animal race? The rabbit, as an article of food, would be
taken by man. But for what reason should primitive man
check the undue increase of the weasel? If the weasel was
left unchecked to increase at will, why did it not exterminate
the rabbit, then the game-birds, then the sheep, then cattle

and horses, till at last man had finally to succumb before

this energetic little blood-sucker? Seeing that rabbits were
hunted by man, how was it the rabbit did not speedily become
extinct, having man, dog, wolf, fox, weasel, and others con-

stantly killing it? What is there remarkable about New
Zealand, as compared with the Britain of the past, which
gives the idea that weasels W'Ould in this country be en-

dowed with extra vitality? Does not man aid in keeping
"the balance of power" among the animal kingdom?
Where rabbits are scarce may he not destroy weasels and
})rotect the rabbit, and vice versa, and so play one against

the other ?

I come from a district famed in English history, the old

forest of Sherwood, and have stood under the shadow of

Eobin Hood's oak, an aged giant among trees, under which
Robin and his men in green, the bold foresters of " Merrie
Sherwood," held their tryst. Now, why did not the law
speedily check these freebooters, who slew, with bow and
arrow, the king's deer, and feasted thereon, not forgetting the

tax they levied on the purse of the wealthy traveller? They
were able to hide successfully in the trackless forest and
escape the king's soldiers. There w^ere formerly many local

ballads recounting the various exploits and encounters of

Robin Hood and his merry men, which were very popular.

Most of these would seem to be now lost. Sir Walter Scott

introduces some of these erstwhile heroes in " Ivanhoe :"

Robin Hood, under the disguise of Locksley, the archer, as

also the "sturdy clerk of Copmanhurst," otherwise known as

Friar Tuck, who has a bout at fisticuffs with King Richard
himself. For even some in holy orders were fain to join in

this free and jovial life. "The Miller of the Dee" was
another celebrated character; also " Maid Marian," Robin's
wife, and "Little John," his lieutenant, who, notwithstand-
ing his nickname, was considerably over 6ft. in height.

Robin is sometimes thought to have been the exiled Earl of
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Huntingdon. I give part of ;i modern song, in vogue some
thirty years ago :

—
The moiiks of old famed stoiics told

Of knights of chivalrouK arms,
When the guerdon of the warrior hold

Was the maiden's peerless charms,
When hold Robin Hood and his foresters good
Were merry as merry could be,

When the forester's life was free from strife,

And his home was the trysting tree.

Ciiouus.

Then, hurrah, hurrah, for bold Robin Hood :

Hurrah for the olden times.

And one cheer more for each forester good.

Who lives in the olden rhymes.

This wilderness of forest was harbour for rabbits and

weasels equal to any of our New Zealand wilds. Caltivation

and population, both, have largely increased in historic times,

and we must not consider the JUitain ol the past as similar to

the Britain of the present.

Some people point to the wonderful increase of the house-

sparrow in its new home, and say, " Look at that ; who'd ha'

thought it !
" Now, I can show they might have known what

the result would be by looking back on this bird's historj-,

provided they could do so as I can myself. Nearly fifty

years ago, when New Zealand was a very small place, and I

myself also small, I can well remember that public payments

were made in England to induce the boys to destroy the

house-sparrow. When a very little fellow I used to make a

practice of catching these birds, and saving their heads, which

liad a market value. When a good necklace of heads was
collected I would go to the workshop of the village carpenter,

who also must have collected rates or taxes, or in some way
had the authority to disburse certain moneys. His name 1

remember well—Chadwick ; he would count the heads, and

then give me a few of the large pennies current in those days.

So you see, some fifty years ago, at Cuckney, in Nottingham-

shire, England, it had been found necessary to devise means

to check the undue increase of the house-sparrow, and it

is every way possible that the same verdict had been passed

against the sparrow a hundred years previous to the date

mentioned. The hedge-sparrow is of quite a different cha-

racter, and must not be classed with the other.
_

I thiidv it

has been found impossible to bring so delicate a bird the long

voyage to New Zealand. This matter of head-money for the

destruction of the sparrow, if disputed, can most likely easily

l^e proved by referring to the rate-Jaooks of that date in

the district mentioned, or probably in most other parts of

England.
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Here is a cutting from the Otago Witness, of the 3rd July,

page 7, which accurately describes one of the traps used fifty

years ago, and also advocates the importance of waging con-

tinual war with the sparrow of to-day in England, as was the

case many years ago :
" Speaking of the sparrow nuisance, a

correspondent of the Field says, ' In consequence of a note in

your columns I have lately tried one of Wyatt's (of Bristol)

sparrow-traps, which in shape is like a large spittoon made of

wickerwork, and find it most successful. It is placed where
the poultry are fed, and six to eight sparrows are caught
daily. I generally leave one hen-sparrow in the trap as a

decoy. When one considers that a single pair of sparrows
will rear from eight to ten young ones during the next three

months, these traps seem to deserve a trial wherever sparrows

are numerous.' " The writer omits to mention a small door in

the side of the trap to collect tlie captured birds from, which
find entrance under the centre of the dov.-nward sloping top,

and seldom or never' think of returning by the same way.
This little extract shows that the w^ar wdth the sparrow has

been kept up all these years, and that they still hold their

own in spite of everything.

Now an argument is founded by persons ignorant of the

above fact. They say, " See how the sparrows have increased

in New Zealand. If we are foolish enough to introduce

weasels they are sure to do the same." I know of no proof,

historical or otherwise, that weasels ever increased unduly in

England ; and, if it were not for the special eagerness w ith

which game is preserved in certain places, the weasels would
mostly be left unmolested, as they are in other districts where
game is not the particular object. In New Zealand "the
balance of nature " is at present upset by the undue increase

of the rabbit, so man requires to place the weasel in the oppo-

site scale and hold the balance in his hand.
Since writing the above, I have received my copy of vol.

xxii. of the Transactions, and have read Mr. Coleman
Phillips's paper on ro.bbit-disease. Althougli advocating the

.spreading of fluke through the agency of dogs, he allows the

necessity of using natural enemies as aids in destruction also.

A letter from Mr. W. Brodie, President of the Toronto

Natural History Society, is included in the same paper, which
shows that the wolf, fox, lynx, fisher (Miisfcia 2)cnnantii),

marten (M. americana), and horned owl {Buho virrjiniana)

«,re in that district the rabbit - destroyers. All these are

dangerous animals to introduce into New- Zealand. The
three first are sure to destroy sheep and lambs. The fisher

and marten are tree -climbers. As Mr. Brodie remarks,

"They are good tree-climbers, thus easily eluding the pursuit

of dogs." It is a Violl-undorstood fact that it is of vital im-
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portiince to llic agiicultiuist that the number of insectivorous

birds should be increased rather than diminished. So these

trec-chmbing Mustelidce are not admissible, for they take

not only the nests of eggs, but the birds also when at

roost in the trees. I notice Sir James Hector, in his

letter to the Minister of Mines,''' remarks that he is

of opinion they would in New Zealand leave the open
country and take to the forest. This is decided evidence

against them. Sir James continues, " the British martens
have even a worse reputation than the polecat as destroyers

of lambs." I take exception to this. First, I am of opinion

that there are no British martens, properly so-called, for

martens are tree-climbers; and I maintain that the killing of

lambs, and even assaults by companies of weasels on man him-
self, are old fables and not properly authenticated. Of the

polecat I have no certain knowledge, other than that it is

almost or entirely extinct in Britain.

The horned owl is a deadly enemy to all game-birds, and
extends its depredations even within the Polar regions, where
it plays havoc with the ptarmigan, a species of grouse. From
this it is evident that the less we have to do with importations

of such Canadian animals the safer it will be.

Mr. A. E. Wallace, in "Darwinism," says, "the sable

(Miistela zibellina), unlike other animals and birds, when
resident within the polar circle, is not in the habit of assuming
the white coat, but retains its rich brown fur throughout the

Siberian winter, for owing to its tree-climbing proclivities it

finds a harbour from pursuit among the trees, with the bark
of which its colour assimilates, and not only feeds partially

on fruits and seeds, but is able to catch birds among the
fir-trees." This is a remarkable habit, and causes the sable to

feed occasionably on the same food and copy some of the

actions of the squirrel, which is of the family liodentia and a
congener of the rabbit.

Why the marsupial native cats of Australia [Dasyuridai)

are not spoken of as a check on the rabbits in that country
is curious, for they are decidedly carnivorous, and I have know^n
one take a full-grown laughing-jackass {Dacelo gigantca) which
was crippled in the wing, and was so kept within the paling-

fence of a garden. This occurred at night ; and the cries of

the bird, when being dragged under the house, during the small

hoiu-s, were weird and startling.

To all who will take the evidence of persons living in

rabbit-infested districts in New Zealand and Australia it is

clearly proved that trapping, poisoning, or hunting are a con-

tinual di-ain on time and money, without any permanent

* Trans. N.Z. Iiiat., vol. xxii., p. .320.
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result, for the whole series have to be constantly gone over
again and again. So the already depleted profits from the

land are further lessened by costs of fines and expenses in-

curred, by maintenance of a large staff of men and dogs,

purchase of poisoned grain, fencing, kc. If the weasel is not

speedily imported to Hawke's Bay, a large proportion of our
settlers, who are now barely making a liWng, will have to

throw up their holdings.

The Mount Nicholas Station, Otago, consisting of 75,000
acres of mountain-pasture, when in my occupation, easily car-

ried twenty thousand well-fed sheep. Within some four years

after the first j-abbit was killed the then owners were practi-

cally ruined by rabbits. I saw in the newspapers some two
years ago that the run only carried two thousand sheep, and
the occupier, Mr. Nichols, was so harassed by fines inflicted

on account of rabbits that he petitioned to be relieved from
the lease of the land, which was not granted, and in despair.

I believe, he cleared out to some other country.

In regard to spreading bladder-fluke by the aid of dogs, to

me it seems just as probable that ultimately sheep might be
affected, though perhaps not by that special disease itself, but
one kindred to it as it were, in a different guise, for these low
forms of organism appear to change their character according
to what host they occupy ; though how scientists can witli

certainty trace them in their variotis phases and transmigra-
tions as they alternately occupy animals, snails, earthworms,
other animals, and so on, I am at a loss to understand.
Sm'ely it can be only guesswork at the best. Years ago a rela-

tive, a medical man in large practice, wrote to me : "I do not
know the disease^scab—you speak of in your sheep, but you
should be careful of your dogs, for the tapeworm from the dog
^^^ll cause fluke amongst sheep."

The fluke in Australia, though perhtxps Jiot the form he
alluded to, is generally the result of wet pastures. Formerly
we in New Zealand bought imported merino ewes from Aus-
tralia. I had some at Mount Nicholas, which had lived on
those dry hills some four years after leaving Sidney. Some
of these, when fat, were occasionally killed for mutton.
Speaking one day to a shearer who had knowledge of the
fluke, he, to my surprise, said, ' I will show you some." As
luck would have it, one of these Sydney ewes was being killed

at the time. The man cut open a main gall-duct on the liver,

pressed his finger along the duct, when, floating in the juice

of the gall, came veritable flukes of different sizes, the largest

fully three-fourths of an inch long, and resembling greatly in

shape an ordinary flounder or flatfish. Here was evidence of

the parasitic cause of the disease continuing to inhabit its

host apparently for years, and propagate its kind without
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letwiug; but, the siuTOundings not being favouiable, the
increase of the parasite was on so small a scale that the sheep
themselves were perfectly healthy ; and some of this impor-
tation of sheep must have lived to the age of twelve years or

more. This surely is good proof that the fluke-parasite pro-

created its kind without ever leaving its host, which is con-
trary to what science teaches ; for, if it or its eggs had once
left its host, the di-y nature of the pasture would have proved
unfavourable to fiu-ther development, and they would have
lost their vitality. Such an incident as this should be of

gi-eat interest, and its correctness may be fully relied on. I

never tried or saw this experiment performed on sheep bred in

New Zealand.
My conclusions are that the weasel and stoat should be

the only enemies introduced, unless the black-footed ferret of

the prairies, mentioned by Sir -James Hector,'-' is devoid of

the knowledge of tree-climbing, which presumably it would
be, as those regions are mostly almost without timber. It is

possible this may be the small hardy, dark-coloured ferret I

used in England when a boy, which I was told was a cross

between the ferret and polecat, and which was obtainable in

England some forty years ago.

[Since this paper was written I have turned up the follow-

ing in a book, " The Oxonian in Norway," written by the

Eev. Frederick Metcalf, M.A., second edition, published 1857.

page 87. After remarking on $3 being paid in Norway for

each pair of the claws of the golden eagle, he says, " Sm'ely
this is a more sensible aiTaugement than that of those num-
skull churchwardens of , wlio pay for sparrows' heads
out of the church-rates, although a pair of them, while feed-

ing their young, destroy, according to Bulfon, four thousand
caterpillars weekly." Mr. Metcalf and Buffon side with the

sparrow ; but I certainly agree with the churchwai-dens.

There are plenty of real insectivorous birds: so there is no
need to rely on the doubtful aid of the sparrow.]

Art. XXV.

—

Fuithcr Xotcs on Coloun'd ShcQ^J

By Taylok White.

[Read before the Hmokc's Bay Philosophical Socirty, 11th Aiojiist, liiui).^

Plate XXIIa.

T"HE sheep-breeder may say, "To what good purpose is the

consideration of peculiar or out-of-the-way forms of sheep,

* Trans. N.Z. Inst., vol. xxii., p. 321.

t See vol. xxi., art. liii.
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which are not hkely to produce commercial products?"' Thi^>

shows a want of knowledge of such things as are beyond their

immediate range of %-ision ; for in the Bradford wool-market

considerable quantities of coloured wools are sold—black,

brov^Ti, grey, and yellow—imported from the south of Eussia

and other places. We here only see the wool-circulars referring

to our own products or those competing with them.

Suppose we can find a distinct breed of sheep, having such

characteristics as lead to the conclusion that they are du-ect

descendants of the original sheej) first-^domesticated. This at

once brings us a link in evidence nearer to the sheep's four-

toed fossil ancestor, from which all our domestic animals

having double hoofs are considered to have descended. The
two immature hoofs at the back of the shank-bone of the

sheep, cow, and goat are taken to be rudiments of other two
claws or hoofs, which have shrunk to their present diminutive

size by generations of disuse, proving of no material service ta

the animal under changed conditions of life : for instance,

when the surface of the earth, or their place of habitation,

became more solid to travel over, and so required less spread

of foot.

Fossil remains of animal hfe give evidence that reptiles,

and after them animals, all had five toes—at least, on their

front feet : one toe after another being gradually lost, in the

course of ages, from disuse ; the blood, or nourishing agent,

flowing naturally by preference to those toes in greater itse,

thereby the useless members became smaller and gradually

lost. In the horse only one toe remains; signs of two others

are in the sphnt-bones at either side of the cannon-bone,

hidden beneath the skin. This gives a emious instance of

variation working by two different plans to effect the same
result : in the horse the atrophy commencing at the hoof, or

free end of the claw, and leaving the splints, which are the

remnants of the second and fourth supplementary- cannon-

bones; but in the cow, &c., the atrophy commencing from the

reverse end, there remain no sphnt-bones, but two diminutive

hoofs, which are of no practical use to the animal. You will

the more readily understand this by remembering these bones

correspond witli those in the human hand between the wrist

and knuckle-joints—the two middle fingers agreeing with the

lx)ne3 contained in the two hoofs.

There axe six or more animals in a natural state which are

classed as sheep, but writers have been unable as yet to trace

the descent of the domestic sheep from any one of these wild

species : the argali and mufflcn in Europe, thar and bm-rell

in the Himalayas, ammon and poll in Asiatic Tartary;—this

latter named after its discoverer, Marco Polo, one of the

earliest travellers who have left fairly reliable records of their
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adventures. Tlie bighorn, or Eocky Mountain slieep, of North
America, the musk-ox and the yak of Thibet—these two, in-

habiting districts right apart, but hving close to the regions of

perpetual snows, seem connecting-links between the ox and
sheep.

In Scrihncrs Magazine of February, 1889, is a picture, said

to be taken from ari instantaneous photograph, of the bighorn

in their native wilds. In this photograph of a ram and two
ewes the ram has a wonderful resemblance to a picture in an
illustrated paper of a live specimen of the burrell presented

to the Prince of Wales when visiting India some years ago.
" The bighorn is in colour a dusky-brown, too nearly resem-
bling that of the rocks through which they move to secure

clearness of outline in a picture taken at a longdistance."
Unfortunately the tails of all three figures are hidden from
view. The ears are broad and rounded at the tip, somewhat
resembling those of a calf. The horns of the ram are very
thick at the base, inclined slightly outward and backward,
with one gradual curve only. The ewes have small upright
horns, with the tips slightly turned backward, much the same
as those seen in the chamois. The ibex and chamois are by
many considered the originals of our domestic goats, or a
link between the goat and the deer. Here would come a
question whether they shed their horns annually, as do the
true deer, or retain them for life.

Of domestic sheep the Wallachian is worthy of remark. It

has a pair of upright spiral horns of considerable length, which,
when viewed in a direct line, give the animal a great resem-
blance to the fabulous unicorn. Like the Cashmir goat, this

sLetjp is covered with long, straight hair, having an undercoat
of extremely fine wool. This latter is greatly valued.

Here is a lady's description of sheep used in packing goods
in the Himalayan mountains, in India, an extract from Cham-
bers's Journal, 2nd November, 1889 :

" A long string of sheep
passes us on their way to the plains, each with its little pack
on its back. They have come all the way from Bhotan, across
the highest passes of the Himalayas. They carry down borax
and salt, and take rice and other grain on the return journey,
being altogether about three months on the road." Perhaps
if they grow any wool they will leave that behind also.

This extract from "The Mule-track on the Mountains"
gives a good sample of word-painting: "But it is not only
still life on my mule-path. Suddenly, perhaps, round a turn
in the road, a little flock of sheep comes hurrying dovvu. Thev
are very small gentle creatures, with long soft hair (it can
hardly be called wool), dark-brown or cream-white. Their
wild-looking shepherd, with his dark Italian face, has a word
of greeting for the stranger as he passes by. One day one of

14
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these flocks was led by a tiuy child, with cropped head, a

frock down to his heels, and a branch of mimosa in his hand.

He walked first among the sheep, then Httle faces crowding
and pushing softly round him. He might have been David,

leading his father's sheep for the first time cut of Bethlehem.
Then there are women in bright handkerchiefs, picking up
olives under the tree ; and one often meets a mule or lai'ge

ass, the rightful owner of the path, stepping down with a

gingerly grace over the stones. He bears on his back an im-

mense load of sticks and grass, or a Httle baiTol of wine sluug

on each side. He probably has one ear set forwaid, the other

back, to show that no advantage must be taken of his good-

nature, and he looks at the stranger with a doubtful, intelli-

gent eye, while his master or mistress gives a friendly nod and
'Bon jour.' ' This is very well described, you will allow, and
must be by a lady also, I should think.

The report of Consul-General Playfair upon the commerce
and agriculture of Algeria, last year, contains very much in-

teresting information relating to wool and sheep. The fol-

lowing is his description of the v^ool produced in Algeria :

" Algerian wool may be divided into two categories, Arab and
Berber. The former is generally of a short fibre, sometimes
moderately, rarely, if ever, verj" long, and regulated by the
climatic influence of the locahties where the sheep are reai'ed.

It is always short on the high plateaux, and becoines longer

as the sheep descend into more fertile and better-watered

regions, but in both instances it is fine wool of a fine quahty,

and without any hairy appearance—the rehc, it may be, of the

now lost Merino stock, supposed to have been introduced by
the Eomans, and subsequently perfected by the Moors of

Venice, who certainly drew their original supphes of wool and
of sheep from North Africa. The Kabyle or Berber wool, on
the other hand, is entirely different : it is hard, coarse, in-

elastic, and almost resembles goats' hair. Algerian wool has
been much discredited by fraudulent practices to increase its

weight ; nevertheless it is good in quality, and readily piu-

chased, while the sheep themselves are eagerly sought for

in France, where from three to four millions are sent

every year. No doubt, neither Algeritin wool nor Algerian

sheep are of the fu-st quahty, but the latter possess qualities

which might possibly disappear were the race modified to auy
appreciable extent. They can resist the greatest extremes of

heat and coLl, of abundant and deficient pasturage, absolute-

want of care, and the long fatiguing marches necessary to send
them to the port of embarkation."

A Russian writer says of the Caucasian wool : "It may be
divided into four classes. First, fine wool, which has hitherto

been disposed of in Moscow, as it is unsuitable for other
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markets, being too short in the staple for combing. Secondly,
the vrool known as Pschawa Touches, and Touchi\-i : this
description is cleaner than the other kinds, and only com-
prises 5 per cent, of black and gi'ey ; the second clip i's more
sought after, as being cleaner. Thirdly, Tarakamas -wool,
which is produced in the Taitai- districts, and vields 30 jier

cent, of white, the rest being black and coarse. This descrip-
tion is mostly bought for America, though a considerable
portion of the second chp is retained in the couuti-y for makiuf^
carpets. Fourthly, the intermediary description, more or less
white, and comprising less grey than the Tariikamas. Besides
those named ai-e the Ehsabethpol, wliich yields about 40 per
cent, white ; and the Chakcheran, giving 60 per cent, white.''

In the Xew South Wales Court, at the Dunedin and South
Seas Exhibition, held this year, samples of Bagdad brown
wool were on exhibit with other wools.

'• One of the most stiiking breeds in the show "Paris Exlti-
bition] was the Solognot, a small, hght, and rather leggy sheep,
with a long thin tail, and face and legs of a rich red. A pen
of Swiss two-shear ewes, jet-black all over, attract attention,
mainly bv the elongation of the neck and legs."

—

Live-stock
Journal, 19ih July,''1SS9.

A Fivc-/iorned Bam.—"The most interesting thing about the
premises of the London Docks on a Wednesday lately was a
remarkable rc\m hidden away in a corner on the deck of a ship.

"WTiat was strange about the ram was liis hom-s. He had five

of them—two gracefully curhng fi'om the points which honis
asually select as most convenient, immediately below them
were two more, and below these one formed a kind of rang
which led up to the rest. The ram looked proud of these
horns. He held his head aloft, and seemed anxious to have
them iluiy noticed. He was as pla>"ful as a kitten, and,
according to one of the sailors in chai-ge, takes to rum as
readily and as naturally as any one of the crew. He then
displays a number of antics altogether out of keeping with
his general decorum. He is twelve months old, and comes
from the Persian Gulf ; he is remarkably small, with wool
of exceedingly dirty yellow, and liis legs are brown."*

—

XeirsjiajJer ciittira.

St. Kilda Sheej).— •' In the report of the sheep classes at

Windsor, in the new number of the Jom-nal of the Royal Agri-

cultural Society of England, page 699, is an account by Lord
Moreton of the St. Kilda foiu--horned sheep. He writes :

* They are said to be descendants of sheep which got ashore

from an Armada ship wrecked on the island. Although my
sheep have been bred for several generations in England,
they ai-e still iucUned to be wild. I find the mutton
excellent, though the joints are small. I get from 3Ib. to
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41b of wool of good q-aality. As a matter of fact, although

called black sheep, they are really brown. . . . But it

does not seem to be remembered that these sheep have a

peculiar habit of feeding freely on seaweed, so maintaining

themselves in the winter time. The Ai'mada legend is

brought to account for every variation of horse, cattle, or

sheep. But there seems little doubt that the St. Kilda

sheep represent a descent fi'om the wild Ovis, and therefore

may have some capacity for crossing purposes.'"—Signed

''G'.," Live-stock Journal, 20th December, 1889.

I therefore wrote to Lord Moretou for further particulars,

and he very courteously repHed as follows :

—

" Sarsdeu House, Chipping Xortou, Oxon,
" 12th May, 1890.

'•' DeaTv Sir,—A few days ago I received your letter about

St. Kilda sheep, and will now answer it. St. Kilda is an island

some distance from the coast of Scotland, and is, I beheve,

very rocky. I obtained my sheep at the sale that took

place on the death of Mr. Stauiforth, of Storrs, Windermere,
a well-known shorthorn breeder. He had quite a flock of

these sheep, and, being, as I said, dispersed at his death,

they got scattered over England. They are small sheep.

Although spoken of as black, in reahty they are of a very

dark brown. I am unable to say what the value of their wool
is, as I never sell any, but have it made up for my own wear-

ing. The sheep generally have foiu* horns, sometimes only

two ; at present I own a ram with seven horns. I have never

heard of one with so many as this. The pictiu'es you sent me
are very like St. Kildas, especially about the head. I regret

that I am unable to send you a photogi-aph of my sheep. I

have often tried to photograph them—without success, how-
ever, as they are too wild. "Yours truly,

" MOP.ETOX."

The pictures sent, to Lord Moreton were taken from photo-

graphs of the Chatsworth spotted foiu'-homed sheep, described

in my former paper,* and which I claim as descendants of the

original British sheep.

From the inherent wHdness of the St. Kilda sheep, and
from the Canons Ashby spotted sheep (described previously),'-'

when crossed with a white breed, producing black lambs, we
have evidence of affinity between these two breeds, and this

leaves little doubt but that they are remnants of the original

or first introduced sheep of Britain.

I had laid plans to communicate with Professor Boyd
Dawkins to inquiie if any fossil remains of British sheep had
been found showing that the possession of four horns was

• Trans. N.Z. Inst., vol. xxi., p. 402.
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customary. Unfortunately, my commuDicatiou is delayed or
gone astraj". I particularly reverence Professor Dawkins as
the man who, long years after I had gone to New Zealand,
dug up bones of the sabre-toothed lion, cave-bear, hyena, and
others in an overhanging-rock cave, where, when I was a
cliild, an old man used to stable his donkey. This was at

Cresswell Craigs, on the boundary of Notts and Derbyshke.
Some twelve months ago a very good pictm-e appeared

in the Toicn and Country Journal, Sydney, page 541, of African

sheep at the Zoological Gardens, Berlin. Thi-ee animals are re-

presented. One is of uniform black, or dark colour, and seems
to have no tail—possibly it has been cut off; fah--sized horns,

bending backwards close to the head, short hair, and well-

defined mane of loug hah's, and long hau- hanging do^vn

between the brisket and the throat. I am uncertain of the

sex ; it is either a ewe or wether. The ears appear to di-oop.

The buck is dark-coloured from the top of the rump to the fore

pai't of the shoulder ; neck and thighs white ; a smooth tail,

white, nearly reacliing to the hocks ; eai'S white, standing out

at right angles ; horns as previously described ; a thick rough
mane and long fringe under the neck ; rest of body smooth.

The third (evidently a half-grown lamb) has dark and white

patches of smooth hair all over, white tail, ears shghrly in-

clined downwards, no horns ; and is lying at rest. Part of the

description given is as follows :
" The coloiu- of these sheep is

always black-and-white, the white forming the groundwork
for the black round spots which are found upon the nose, eyes,

ears, and just above the hoofs. The shape of the specimens here

illustrated is rather small and graceful ; the profile is straight

;

the fiuely-shaped ears stand out horizontally from the head ;

the line of the back is even ; and the tail is of medium length.

The body is cui'ved ; the limbs are slender, very similar to

those of a deer. The hair is short and even, except on the

buck, and even then it grows long only on the under-side of

the neck. The large coloured spots which are distributed over

the body are essentially black, and characteristic. The
Cameroon sheep are only useful as food ; but they are con-

sidered of great importance among the black population on

account of their easy-fattening qualities." Now, the only spot

I detect is one black spot round the eye of the buck. One
animal is entirely black, the other two have black and white

in large areas, not at all to be called spots. The picture is

very well done, and must give a faithful resemblance of the

originals.

The African fat -tailed sheep are remarkable: the tail

alone is described as weighing from 201b. to 301b., being equal

in weight to the animal's body, and was considered a great

•dehcacv, having the flavour of inarrow. They are seldom met
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with now. I was making inquiries through a southern paper^
asking for information ahout hybrids between sheep and goats,

wdien a gentleman wrote me of these sheep, saying that thej^

were a cross between the okl Dutch goat and the sheep. He
sent me a sample cut from a rug made from their skins by
the blacks at a mission-station. This piece of skin was
covered with short, shining, white hairs, with a few very
slight fibres slightly curled, requiring close inspection to de-

tect. This resembled greatly the skin of the Angora when in

summer coat. The gentleman had never seen the sheep them-
selves, as they were mostly superseded by the merino ; but his

description of the tail, and flavour of the same when cooked,
though gained by hearsay, was quite correct.

I will now make a few remarks on peculiarities I have
noticed among domestic sheep :

—

In black and coloured crossbred and long-wool sheep a
small white spot below the eye is rarely absent ; but I believe

that black merinos never show these two spots. Can these
spots be inherited from a wild ancestor? If wanting in

merinos it would point to two different wild forms or species
from which these two bi-eeds are separately descended.

It is a singular thing that we have no l^reed of domestic
sheep with rudimentary tails, considering that man has for

many generations been in the habit of excising that member,
and that their near allies the goat and deer rejoice in short
upturned tails like a rabbit. We have both cats and dogs
naturally with short tails.

Here are two instances of inheritance which have been
observed by myself. When assisting at the annual ear-mark-
ing of lambs at my neighbour's (Mr. Low, of Yon Eiver, Lake
Wakatipu) I found a lamb with both ears so small that it was
impossible to place the proper ear-mark thereon. On looking,

carefully through the sheep in the same pen I saw^ the mother,
having the same extremely small ears as in the case of the
lamb. At another ear-marking years aftervv^ards, on the Glen-
game Station, Hawke's Bay, we were unable to ear-mark a
lamb, for the one ear was wanting entirely, nor vras there any
orifice leading to the organ of sound within the head. Ee-
raembering my former experience, I soon found the mother,,
possessing a like defect.

From the Eyre Mountains, Otago, I once mustered in a
mob of merinos and their produce which had been lost for

some years. Among them was a young fom--tooth ram, un-
ear-marked, having small horns, little larger than those of a
ewe, and without convolutions or roughness. The wool was
very w^hite, having no yolk, fiiie, also straight, having no ourl
or spiral in the fibre. Unfortunately, this sheep was lost soon
afterwards. From such a sheep the celebrated Mauchamp
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merino, of France, is said to have originated. In the same dis-
trict I found lambs with their hoofs bitten off, supposed to
be done by rats. One in particular surprised me. As I was
walking on the hill, doing shepherd's duty, the little thing came
walking towards me with such a smooth and peculiar action
that I was transfixed with wonder. On looking closely I found
that it was walking on the two fore or front legs only, the body
being balanced by projecting the hind legs forward on each side
of'the front ones. In most cases, the hoofs after a time grew
into perfect form again. But whether this particular lamb
survived or not I cannot say.

On the Canterbury Plains in the early days, when all the
runs were unfenced for many years, we used to find cabbage-
tree or hermit sheep. These were merino sheep living alone,

and having a cabbage-tree or flax-bush for a mate or companion,
and they could not be made to leave, always keeping within a
certain radius of that specia,l tree, which they considered their

especial friend. They w"Ould be without ear-mark, having
long tails and several years' wool, mostly reaching to the
ground. They could never be made to associate with flock

sheep, and, being very fat when found, were generally carted
home and killed.

Now comes a most extraordinary account of a wether
sheep suckling and reariiig a lamb. Mr. Eobert Wiffin, my
first informant, said, " It brought it up, and well, too."

Several in the district speak to this as a fact. Mr. Mark
Franklin and others examined the sheep when it was in for

shearing. This was at Mr. John Eoberts's Tautane Station,

when Mr. Pillans was temporary manager.
So, wonderful things are seen and lost, for in our life-

struggle, we have to attend to more immediate wants, and in

most cases lose sight of the rare and curious freaks which
occur at long intervals among our surroundings.

The accompanying drawing (Plate XXIIa.) was copied

from the photograph of a Chatsworth sheep by my friend and
correspondent, Mr. E. Mervyn Wrench, and is some of his

last w^ork, he having since " passed through the valley of the

shadow of great darkness to that better land." It is identical

with the picture remarked on by Lord Moreton as a fair

resemblance to a St. Kilda sheep.

P.S.—The following letter has since been received from

Professor Boyd Dawkins :

—

" ^Yoodhurst, Fallowfield, Manchester,
" 28th June, 1890.

'' Dear Sir,—In answer to your question, forwarded to me
by Miss White, as to ancient British sheep, I cannot say more

than that I have never seen any four-horned sheep of the
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Neolithic or Brouze Ages in Britain. I have, however, seen
several four-horned skulls from refuse-heaps belonging to the
Middle Ages. There were two distinct breeds in Britain from
the Neolithic Age to the close of the Roman occupation—one
small and like the Hebridean sheep, and another much coarser
and thicker in the legs. Both these were two-horned.

" I am. Sec,

" W. Boyd Dawkixs."
As animals in a state of nature are seldom or never

equipped with useless duplicate pairs of horns, the extra horns
on these animals are probably the result of variation under
domestication.

The party of Algerian Arabs now on exhibition in London
in place of Buffalo Bill's Wild West Show, have brought with
them goats having four horns. These are the first of the kind
I have heard of; and, the sheep and goat being very closely
allied, such an incident is worthy of notice in this paper.
From the remains of four-horned sheep aj)pearing about the
time of the Middle Ages, perhaps they were brouglit to England
by the Saxon or Danish colonists. It would be interesting to

know if signs of such sheep are found in the Danish middens.
A previous remark about the St. Kilda sheep eating sea-

weed is probably an error, for I fancy St. Kilda is difficult of

approach, having no beach. Likely this would be a habit of

the Hebridean sheep. A native of those parts once told me
that it is customary to feed horses on potatoes during the
severe winter season which is experienced in those exposed
islands.

Akt. XXVI.

—

On the Birds of iJtc Kcrmadcc Islands.

By T. F. Cheeseman, F.L.S., F.Z.S., Curator of the Auck-
land Museum.

Read before the Auddand Institute, Mh August, 1S90.]

At the close of a paper on the flora of the Kermadec Islands,

printed in vol. xx. of the " Transactions of the New Zealand
Institute," I have given a list of the birds observed during my
visit to the group in August, 1887. Since then, through the

kindness of Mr. Bell, the well-known resident on Sunday
Island, I have obtained much additional information and
many specimens. I am also much indebted to Captain Fair-
child for bringing me living birds from the group on the occa-
sion of his annual trips in the "Hinemoa," and for information
respecting them. I have also received similar assistance from
Mr. Alexander, Mr. Stratford, and Mr. Bethune. So much



Cheeseman.— 0;j Birds of the Kcrmadcc Islands. 217

interest is now taken in the natural history of isolated f,n-oups

like the Kermadec Islands that I feel no apology is due for

placing this additional information before the notice of the
Institute. My previous catalogue contained the names of

twenty-two species. I am now enabled to add eighteen more,
making a total of forty.

It is unnecessary to preface my paper with a sketch of the

physical features of the Kermadec Islands, a full description

being given in Mr. Percy Smith's official report, published by
the Government Printing Press, and in my account of the

botany, quoted above. There are, however, several noticeable

features connected with the ornithology of the group that

deserve brief mentiom The first, and perhaps the most re-

markable", is the fact that there are no species peculiar to the

group. So far as is at present known, all the birds are found

elsewhere. The land-birds, without exception, are natives of

New Zealand ; and the sea-birds are either found in our

waters, or are coinmon on the coasts of Australia or Poly-

nesia. Considering that both Norfolk Island and Lord
Howe's Island, which are in the same latitude as the Ker-

madec Islands, and are of very similar size and physical

structure, possess endemic species of land-birds, it is certainly

surprising that there are no species confined to the Kermadec
Islands. The fact is a most significant one, and certainly

lends much support to the view that I have advanced, in my
previous paper, of the origin of the flora and fauna of the group.

Another peculiarity is the paucity of lesident species—that

is, of birds that live permanently on or about the islands—and
the great number of sea-birds (petrels, terns, S:c.) which make
yearly visits for breeding purposes. Out of the forty species

mentioned in the following catalogue, not more than twelve

or fifteen are permanent residents. The I'emainder make their

apj)earance in the spring, many of them in enormous numbers,

use the islands as a nesting-place, and disappear in the autunm
as soon as their young have attained sufficient age. And I

have no doubt that the proportion which the visitors bear to the

residents wdll be increased as the ornithology of the group is

studied. Every traveller bears witness to the vast number of

birds present during the breeding-season, and many kinds not

yet collected are sure to be obtained.

My own visit to the islands was too early in the season to

obtain much information respecting the breeding-habits of the

birds ; but at my request Mr. Bell has especiahv attended to

this point, forwarding me many notes and specimens of the

eggs. Where the identifications are certain (in some cases I

liavc not obtained skins of the species whose eggs he hasfor-

warded) I have incorporated the information thus obtained

with mv catalogue.
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1. CoiCMOK Hareeeb {Circus gouldi, Bonap.).

This I saw several times on Stinday Island, and a paii" ^vas

also noticed on Maeanlay Island. !Mr. Bell states that it is

not a permanent resident, but disappears each year in the

month of September, retnming in the follo'sing Jannaiy. Ac-
cording to him, it is driven from the islands by the Wide-
awake Tern (Sterna fuliginosa) , which yearly visits the islands

in enormous ntmibers for breeding purposes. On the arrival

of the Sterna it is quite common to see parties of six or eight,

or even more, pursuing a hawk and chasing it from place to

place : and this goes on until the hawks disappear. Mr. BeU
is confident that they migrate to New Zealand—a distance of

over six hundred miles.

2. KiKGnsHER {Halcyon vagans. Less.).

Common on Sunday Island, but not se^n on Macaulay
Island. Breeds in holes in the cILSlS.

3. Ttti {Prosthemadera iiova-zealandi^, Gml.;.

Plentiful on Sunday Island, although its numbers, accord-

ing to Mr. Bell, have been much thinned by the wild cats. It

usually bmlds its nest among the branches of the pohutukawa
(Metroiideros polymorpha), and its breeding-season extends

from September to January. I am indebted to Mr. Bell for

some eggs, which are precisely similar to Xew Zealand speci-

mens. Both Mr. Percy Smith and myself remarked that it^

note shghtly differed from that of our bird.

4. VrniTE-ETE {Zosterops carulescens, Lath.).

I met with this species several times in the bush on Sun-
day Island, and a few individuals were noticed in a clump of

stunted Carumbium btishes in the crater of Macaulay Island.

Mr. BeU tells me that it is only an occasional visitant, and
that he has never known it to breed on the island.

o. GBor^fD-LAEK {Antluis novoi-zealandice, Gml.).

Apparently not uncommon on Macaulay Island, the flat

grassy surface of which is a very suitable habitat for it. I did

not see it on Sunday Island, but !Mr. Bell states that he oc-

casionally notices it, usually in pairs, but has never found it

breeding as yet.

6. PiED-FEONTED Pakeakeet {Platycercus novcz-zealandice,

Sparrm.).

Yer\- plentiful on Macaiday Island, where it was seen hop-
ping about on the short grass in flocks of from twenty to fifty,

apparently feeding on the seeds of Gnaphalii'.m and Erigerati.

So tame were they, and so tmused to man's presence, that it
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Avas quite easy to walk within a yard or two of them without
clisturbing the flock, which went on feeding as usual. I caught

several alive by moving up to them quietly and steadily and
then suddenly putting my hat over them before they could fly

up; and more were caught by the saUors of the " Stella" in

the same way. On Sunday Island they are seldom seen ; but

on Meyer Island, a snicill islet a few miles distant, they are

numerous, flitting about among the stunted Metrosideros and

ngaio which cover the top of the islet. In this locahty they

are frequently snared by the members of the Bell family, who
use a slender rod with a running noose of twine at the end.

According to Mi-. Bell, they generally breed in holes in the

cliffs, but" sometimes ih hollow trees. AU my specimens ai-e

slightly larger than New Zealand ones, but I cannot see any

other difference.

7. LoxG-TALLED CucKOO {Eudynamis taitensis, SpaiTm.).

This species I did not see, but Mr. BeU showed me the tail

of a specimen shot not long before the time of my visit. Ac-

cording to him, it is a permanent resident, although by no
means common. Miss Bell, who is famiUar with the bii'ds of

the island, and who is a good observer, teUs me that she has

repeatedly seen the old birds feeding the young, and she con-

siders that they build their own nest and bring up the young
themselves.

8. Shining Cuckoo i^Chri/sococcyx lucidus. Gml.).

This also I insert on the authority of Mr. Bell, who assures

me that occasionally a few visit the island, but never remain

more than a few days.

9. i^iGEOx {Carp02diaga uom-zeahmdia, Gml.?).

The earher settlei-s on Sunday Island found a large fruit-

pigeon very abundant on their first arrival ; but its numbers
were gradually thinned, and it was finally exterminated, partly

by the settlers themselves and partly by the wild cats intro-

duced by them. A ^Mr. Johnson, who resided on the island

about fifteen years ago. states that it exactly resembled the

New Zealand' species in size and colour, and he has no-

hesitation in considering it to be the same.

10. Megatodius sp. (?).

The same Mr. Johnson states that when he lived on Sunday

Island, which was prior to the eruption of 1S7G, a bird in-

habited the floor of the large crater which made mounds of

sand and decaved leaves 2ft. or 3it. high, laying its eggs in the

mounds. He was in the habit of visiting "the mounds for the

sake of the esgs and voung birds, and has frequently taken



220 Transactions.—Zoology.

five or six of the latter from the same uest at one time. The
eruption of 1876 covered the floor of the crater with a deposit

of mud verj^ similar to that thrown out by the eruption of

Tarawera,. and apparently killed out the species, for it has not
been seen since. The evidence, such as it is, seems to point

to the former existence of a species of JSIcgapodius. It is

worth mention that in the crater-basin of Kiuafou, one of the
Tongan Islands, and which is not further removed from
Sunday Island than the mainland of New Zealand, a species

of Mcgapodins has long been known to exist. (See Fiusch and
Hartlaub, "Ornithology of Central Polynesia," j). 153; and
the Eev. S. W. Baker's notes published in the Trans. N.Z.
Inst., xvii., p. 452.)

11. Golden Plover {Cliaradrius fulvus, Gml.).

According to Mr. Bell, this species sometimes visits Stmday
Island. As it is fi-equently seen in many parts of Polynesia,
and occasionally reaches our own shores, it is by no means
improbable that his identification is correct ; but I have seen
no specimens.

12. Blue Hekon [Ardea sacra, Gml.).

This also I include on the authority of Mr. Bell, who in-

forms me that it is occasionally seen in the group. It is

coiumon in many parts of Polynesia, including the Tongan
Islands, the gi'oup nearest the Kermadec Islands, and whence
a few individuals might easily emigi-ate.

13. GoDwiT, or Curlew {Limosa novce-zealandue, Gray).

A few individuals of this species are seen on the shore of

Sunday Island every spring and autumn—very possibly some
of the emigrants to and from New Zealand.

14. Striped Eail (itrt//»-s jj/z/Z/^ij^cusZ-s, L.).

Sunday Island, vicinity of the lagoon in Denham Bay, but

by no means common.

15. SwAiip Eail {Orti/gonicira tahncnsis).

I am indebted to Mr. Bell for a skin of this species, ob-

tained on Meyer Island. He also tells me that it occurs, v,-ith

the preceding, near the lagoon in Denham Bay. It is common
on many of the Polynesian islands, but its occurrence on Sun-
day Island is certainly very remarkable, considering its feeble

powers of flight.

16. Pukeko (Porpnyrio mclanotus, Goulcl).

Dming my visit in 1877, I saw a single individual netxr the
lagoon in Denham Bay. Mr. Bell tells me that it is decidedly

scarce.
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17. Geey Duck {Anas siipcrciliosa, Gml.).

I did not see this, and insert it in my list on the authority
of Mr. Bell, who states that it exists on the crater-lakes, but
has been very scarce since the eruption of 1876. He is con-
fident that it is the same as the New Zealand species. Mr.
Stratford informs me that it is so rare that the total nmnber
found on the island does not exceed seven. A single specimen
of a smaller species is reported to have been seen on one
occasion.

18. Wideawake Tern (Sterna fuUginosa, Gml.).

This species arrives at the end of August, and remains
until the end of December or middle of January. According
to Mr. Bell, it is one of the commonest sea-birds on the
islands during this period, although very rarely seen dm-ing
the winter months. It is active and noisy, and, as mentioned
at the commencement of these notes, its first act on arriving

on the island is to drive off the few hawks which are present.

It is gregarious, breeding in immense colonies both on the
main island and the adjoining rocks, one of the largest breed-
ing-places being on the sandy beach of Denham Bay. Its

nest is a slight hollow scooped out of the bare sand, and it

only lays a single egg. The eggs seem to vary in size, but
the average of six sent by Mr. Bell is 2-lin. by 1-oin. The
colour is a pale buffy-white, copiously marked with blotches

of reddish-brown. I am indebted to Mr. Bell for several

skins, and to Captain Fairchild for living specimens taken
from Curtis Island. It is somewhat singular that no stray
specimens of this bird have been observed on the New Zea-
land coast, seeing that it breeds in such immense numbers in

two localities so near to us as Sunday Island and Norfolk
Island. It appears to be spread all round the world in tro-

pical and subtropical seas.

19. Caspian Tern (Sterna caspia, Pall.).

Inserted on the authority of Mr. Bell. I have seen no
specimens from the group.

20. Whitecap Noddy (Anous mclanogenys, G. E. Gray).

I have received two skins and several eggs of this hand-
some species from Mr. Bell. He states that it is tolerably

common during the spring and summer months, but disap-

pears at the commencement of autumn. So far as he knows,

it only breeds on Meyer Island. It makes a slightly-hollowed

nest of sea-weed mixed with leaves, which it cements to the

branches of trees a short distance from the ground. Usually

it selects a closely-branched Pisonia for this purpose, but the



222 Transactions.—Zoology.

ngaio and pohutuka\Ya are also made use of. Ouly one egg
is laid. Those sent to me measure ISOin. by l-25in. The
ground-colour is creamy-white, and on it are numerous rather

small spots of reddish-brown. The silvery-grey patch on the
top of the head of this species contrasts very vividly with the

sooty-black of the rest of the plumage. Ic seems to be not

uncommon about Norfolk Island, where it also breeds, but it

has not been previously recoi'ded from the limits of the Colony
of New Zealand.

21. Little Noddy {Anous cincreHa, Gould).

This was one of the commonest sea-birds at the time of

my visit in 1887, and was especially plentiful on the outlying

rocks. Dming om* stay we landed two or three times on
Meyer Island, so- often mentioned in these notes, and on eacli

occasion almost every ledge on the cliffs near the landing-

place was occupied by these birds, which watched our pro-

ceedings with the greatest curiosity. Small flocks of them
would every now and then leave their resting-places, fly back-

wards and forwards over our heads, noisily screaming all the

time, and then return to their quarters, to be quickly imitated

by another party. They were quite tame, allowing us to

approach within a few feet. On discharging a gun clouds of

them rose in the air, circling and wheeling about in the ut-

most confusion, but they soon quieted down. They were also

plentiful on Macaulay Island ; and it was pretty to look from
the clifi^ at the extreme western point of the island, which is

almost TOOft. in height, and see large colonies of them quietly

basking in the sun on inaccessible ledges hundreds of feet

below the spectator. According to Mr. Bell, they breed in

October and November, selecting ledges on the faces of the

clifl's. No nest whatever is made, the single egg being de-

posited in a slight natural hollow. One sent to me measures
l-7iu. by 1-liu. In colour it resembles the preceding species,

but is sKghtly darker, and the spots are much smaller and
more numerous.

The common Noddy (Anons .•itolidus, L.) also probably
breeds in the group, as it is conmion in Norfolk Island, the

Tongan Islands, and elsewhere in Polynesia.

22. Little ^YHITE Tern (J-rygis Candida, Gould).

In vol. xxi. of the " Transactions of the New Zealand
Institute," p. 122, I have mentioned this species as regularly

breeding on Sunday Island, and have given particulars of its

nesting-habits as observed by Mr. Bell. Since then I have
received several skins and some more eggs ; but I have
no particulars of importance to add to the account then
given.
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23. Feigate Bird {Tachypetes aquilus, L.).

This species is inserted on the authority of Mr. Bell, who
states that it frequently visits the group during summer, but
is not a permanent resident.

24. Masked Gaxxet {Sula cijanops, Suud.).

This handsome bhd is not uncommon all through the
Kermadee Group, breeding on Curtis Island, on Haszard
Island (a rock off the eastern side of Macaulay Island), and
on Meyer Island. I have no information additional to that
given in my paper printed in vol. xxi. of the Ti-ansactions,

p. 121, where its occurrence in the group was first recorded.
Dr. Crowfoot, iu a paper on the sea-bhds frequenting Norfolk
Island, printed in the "Ibis" for 1885, states that it usually
lays two eggs ; and Mr. Bell, speaking to me of its breeding-
station on Meyer Island, made the same statement. But
Captain Fairchild, who has brought me several fine specimens
from Curtis Island, found only one egg in each nest.

25. Common Gaxxet iSula scrrator, Bp.).

In addition to the previous species, Mr. Bell states that

another gannet not unfrequently visits Sunday Island. He
is confident that it is identical with the New Zealand Sula
serrator, and I therefore include it in the hst on his authority.

26. Teopic Bibd {Phaeton ruhricauda, Bodd.).

Visits Sunday Island in great numbers for breeding pur-

poses, ai'riving about the end of October or beginning of

November, and lea^"iug again in June or July. I am indebted

to Mr. Bell for several roughly-prepared skins and for eggs.

I have also to thank 'Six. Alexander for a beautifully-prepared

skin VI full plumage, which is now set up. in the Museum.
Mr. Bell informs me that it breeds in holes on the edges of

the cliffs, depositing its single egg on the bare floor of the

hole. The eggs have a gi'ound-colour of pale reddisli-brown.

wliich is thickly covered over with blotches and specks of

dark red-brown. The average measurements of four were,

length, 2-75in. ; breadth, l-92in. Captain Fairchild has also

fotind it breeding still more abundantly on Macaulay Island.

On one of his visits he brought back with him two young
birds, barely one-third grown. They were most quaint and
comical-looking objects, being densely covered with long white

down, with a pink flush, and with heads and beaks altogether

out of proportion to the size of the body. Their appetite for

fish was truly enormous, and it was most amusing to see

them swallow with the greatest ease sprats and herrings

almost as large as themselves, and yet always be ready for

more.
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27. Waxdeeixg Albatkos {Diomcdca cxulans, L.).

I noticed several individuals from the deck of the " Stella
"

during my voyage to and from the islands in 1887, and Mr.

Bell informs me that it breeds on the Chanter Islands, a

gTOup of small rocks on the eastern side of Sunday Island.

28. MoLLYMAWK (Diomedca melanophrys, Boie).

This -was plentiful at sea everywhere in the vicinity of the

islands, and no doubt breeds on some of the isolated rocks.

29. Sooty Albatkos (Diomedca fidujinosa, Gml.).

I noticed a single specimen at sea between Sunday and
Macaulay Islands. Other species of this genus no doubt visit

the group, but it is difficult to secm-e specimens, and it is not

easy to identify them on the wing.

30. Cape Pigeon {Daption capcnsis, L.).

Plentiful at sea all round the group—in fact, one of the

commonest petrels at the time of my visit in August, 1887.

However, Mr. Bell is of opinion that it does not breed on any
of the islands.

.31. Cook's Petkel {CEstrelata cooJcii, Gray).

Not uncommon during the summer months, arriving about

the beginning of November, and leaving again at the end of

April. It breeds on Meyer Island, and more sparingly on

Sunday Island, generally in company with Puffinus assimilis.

It constructs a buiTOw sometimes over a yard in length, de-

positing a single pure-white egg at the extremity. Three of

these sent to me by Mr. Bell measm-ed 20in. in length by

l-5in. in breadth.

32. (ESTEELATA Sp.

i am indebted to Mr. Bell for several specimens (most of

them immature) of a handsome species of this genus which I

am unable to identify. The forehead, back of the neck, and

all the under-surface are pure-white ; crown of the head black ;

primaries and secondaries black on their outer edges, becoming

much paler towards the inner part of the webs ; shoulders

and back brownish, each feather tipped with pale-gi-ey ; tail-

feathers gi-eyish-brown. Total length, 18-7oin. ; wing from

flexure, 12-3in. ; bill, along the curve of the upper mandible,

l-65in. ; lower mandible, l-75iu. ; tail, 5in. ; middle toe

and claw, 2iu. ; tarsus, 1-oin. Bill black, feet with th&

claws and end of the webs black, lower part and tarsi

yellowish. Evidently closely allied to CE. lessonii, but

differing in the dark colour of the head and in the darker

back. Its measurements are very close to those of CE. les-
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so'iiii. Mr. Bell informs me that it is by no meaus common.
It arrives about the end of September, and remains until

the end of June, being one of the last petrels to leave
the island. It is solitary in its habits, and very seldom can
two nests be found in the same locality. Its breeding-place is

usually near the mountain-top, in some dark gully filled with
palms and fern-trees, and generally its burrow is made at the
roots of the latter. It is purely nocturnal in its habits, and
rarely leaves its bmTow during the daytime. An egg sent to

me by Mr. Bell measured 2-5in. in length by lOin. in breadth,
and is pure-white in colour.

33. Keemadec i\IuTT0K-BiRD {CEstvelata mollis, Gould).

This species, which Sir W. L. Buller informs me is the same
as CE. mollis, is the '•' mutton-bird" of the Kermadec settlers,

also sometimes called "piakoia" in imitation of its cry. It

arrives in immense numbers at the end of August or early in

September, and breeds all over the island, but most abundantly
towards the tops of the hills. Unlike most of the other petrels,

it makes no burrow, but lays its single egg in a hollow at

the root of a tree, or even anywhere on the bare gi-ound.

During the middle of the breeding-season they are present
in extraordinary numbers, many parts of the island being
converted into vast breeding-gi-ounds. The young birds

are used for food, being taken just when they commence
to lose their down. They are salted and smoked, or pickled

in brine. During the spring of 18S9 the settlers on Sunday
Island, including the Bell family and those occupying Denham
Bay, collected and preserved for winter use over twelve thou-
sand of these birds.

34. WixTEK Mdttox-bird {CEstrelata sp.).

Mr. Bell distinguishes between tliis bird and the preceding
one. According to him, the winter mutton-bird breeds only
on Meyer Island and other outlying rocks— never on the

main island ; and its breeding-season is during the winter
months, the young birds being nearly ready to depart when
the true mutton-bird arrives. I find but little difference

between the tvro species, save that this has a more distinct

dark band across the breast. At the time of my -s-isit (August,

L8S7) the slopes of Meyer Island were crowded with nearly

full-grown fledglings, sitting at the roots of the trees. At our

approach they uttered hoarse cries, and endeavoured to escape

by rolling down the hill, the old birds circling about among the

trees above our heads.

35. G5]STKELATA NEGLECTA, Schl. (?)

This petrel is assigned to the Kermadec Islands in the late

Mr. G. R. Gray's hand-list of bii'ds. I mention it here because

15
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Mr. Bell has given me notes of a species which must be closely

allied to it, if not the same, and which breeds on Smiday
Island in the months from October to January. I have seen

no speciniens.

36. PUFFINUS CAKNEIPES, Gould.

I am not quite certain whether this species is correctly

identified, all my specimens being fledglings that have not yet

lost their down. Mr. Bell gives it the name of the "black
burrower," and states that it arrives in the month of October

in each year, often in very large numbers. It digs out burrows,

often several feet in length, on the edges of the cliffs, or on the

margins of inland terraces. In some places the burrows are

so numerous as to prove serious impediments to the traveller,

the soft ground above them yielding to his weight, and allow-

ing him to drop through up to his knees. The eggs are pure-

white, and measure 2-75io. in length, by l-7in. in breadth.

87. PUFFINUS CHLOKOEHYNCHUS, LeSS.

I have received a single specimen of this species from Mr.

Bell, collected somewhere on Sunday Island, but unaccom-
panied with any information.

33. PUFFINUS ASSIMILIS, Gould.

This species was collected in the Kermadec Islands by Mr.

McGillivray, naturalist to H.M.S. "Herald," as far back as

1854. At the time of my visit to the group great numbers
were breeding on Meyer Island, and I secured several speci-

mens, together with eggs. These last average 2-llin. hi

length by l-4in. in breadth, and are pure-white when freshly

laid. The bird digs out burroNvs for its nest, often of con-

siderable length.

39. PuFFiNus sp, <f

I have the dried head of a species of Piitfiniis, which may
be P. obscurus, Gml.

40. Stormy Petrel [Pelarjodronia viaruia).

This was common at sea all round the islands at the time

of my visit. Mr. Bell informs me that it breeds on Meyer
Island and on other outlying rocks.

In addition to the above, Mr. Bell has furnished me with

notes of the plumage, &c., of at least five other petrels, but

until specimens are obtained it is not possilile to identify the

species.
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Art. XXVII.

—

A Neic Paraiiitic Copejiod.

By George M. Thomson, F.L.S.

[Read before the Otarjo Institute, Uth October, ISOO.]

Plate XXIII.

As far back as May, 1889, Mr. J. F. Erecsou sent me a tube

containing numerous specimens of a small pai'asite taken from
the bodies of Mokis [Latris ciliaris). In my paper on jjara-

sitic Copcpoda, react last year," I inadvertently omitted to in-

clude this very distinct "form. It belongs to the genus Lepc-

ophtheims, and I have much pleasure in naming it after its

discoverer, to whom I am indebted for many valuable observa-

tions on our fish-fauna, and for numerous specimens illus-

trative of their food-sujiply, their parasites, etc. The following

is a description of the species :

—

Lepeophtheirus erecsoni. Plate XXIII., figs. 1-11.

-l/«/c! (fig. 2) .—Body very fiat. Cephalothorax semi-orbicular

;

hind-margin nearly square, outer margin rounded posteriorly,

and finely fringed with extremely numerous delicate seta). This

fringe is more like a border of transparent tissue than a flange of

setae. Frontal lobe extending across only a small portion of

the front of the cephalothorax (about one-fourth of its breadth),

slightly notched in the middle, separated at the sides from the

cephalothorax only by a slight indentation. Plind portion of

thorax barely half as long as cephalothorax, and not more
thaii one-fourth as wide. Fourth segment quite destitute of

dorsal lamella?, very short and broad. (Jcnital segment rather

longer than broad, its lateral margins shorter than on the

median line, ending in somewhat rounded lobes tipped with

3 or 4 seta? ; hind-margin nearly square. Abdomen extremely

short, indistiiictly 2-iointed. Caudal lamella? very short,

terminathig in a few (8 or 4) short settc.

Length of whole animal, barely 3mm. ; breadth of cai'apace,

about 2nnn.

Female (fig. 1).—Cephaloth(M-ax orbicular, rounded Ijchind
;

outer margin as in the male. Frontal lobe rather more
arcuate than in male. Hind portion of thorax half as long as

cephalothorax, and nearly half as wide. Fourth segment very

short. Genital segment much longer, subquadrate, produced
backwards on each side into rounded lobes. Abdomen very

* Trans. N.Z. Inst., vol. xxii., p. 353.
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short (fig. 11), I'ounded at the end, and considerably exceeded

by the caudal lamellie.

Oviferous tubes stout, more than half as long as the whole

body, very distinctly annulated. The length is to the breadth

in the ratio of 6 to 1. The number of rows of eggs or of an-

nulations is treated as a matter of specific importance by some
authors. In two specimens (taken at random) of this species

the aunulations ai'e respectively 23 and 38.

Length of body, 4mm. ; length to end of oviferous tubes,.

5tom. ; breadth of cephalothorax, 3mm.
The first antcnnce (fig. 3) have the 1st joint plate-like, and

presenting from above the appearance of a lateral continuation

of the frontal lamella, but fringed on the inner (front) margin
with a row of setae ; 2nd joint very small, subquadrate, also

flattened, and with about 10 setoe arranged around its ex-

tremity.

The second antenna} (fig. 4) are very stout ; the basal joint

bears at its extremity a short flat obtuse lobe, striated in a

comb-like manner. I cannot suggest the function of this

appendage. The 2nd joint is in the form of a blunt hook,

and bears on its inner margin a single small seta.

The mouth-sucl'cr (fig. 5) is short, thick, and blunt.

The first foot-jaics (fig. 6) are slender and weak, more
elongated than in L. Imttoni, and bear on the outside of the

terminal joint a very small short jointed appendage oi'

seta.

The second foot-jaws (fig. 7) are strong and 2-jointed, as

in L. hutioni, and hooked at the end.

The legs of the first pair (fig. 8j are 1-branched ; basal

joint of branch with a spine on its inner side ; terminal joint

with 3 strong claws, and a very short plumose seta at the

extremity, and on the inner margin 3 long plumose seta),

directed inwards.

The legs of the second pair (fig. 9) are 2-branclied ; outer
branch 3-jointed, and placed as in L. huttoni ;''•'

1st joint

extending laterally from the side of the sternum, and bearing
a long plumose seta on its inner and a straight short spine

on its outer margin ; 2nd joint with a long plumose seta on
the inner and two straight spines on the outer margin, which
also has a finely-plumose fringe ; 3rd joint with one stout

curved spine and one strong straight plumose spine on its

* In describing this species (Trans., vol. xxii., p. 355), I have said,
" Outer branch 2-jointed and in a continuous lino with the basal joint,,

stretching transversely across the body of the animal." This " basal

joint " is realij- the 1st joint of the outer branch, but its junction with
the sternum is not alwavs verv clearlv defined.
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outer margin, and 5 plumose setffi—increcising in Icngtli in-

Avards—at the extremity.

The legs of tlie third riair (tig. 10) are 2-branched, and
«ach branch is 3-jointed. Basal plate very large and -wide,

and ha\-ing a strong spine just above the insertion of the very
small branches. Outer brancli having 5 or 6 short setai at

the end of the rounded terminal joint. Inner branch Avith a
long plumose seta on the inner side of the 1st joint, and G
plumose setae on the outer joint.

The legs of the fourth pair are very long and slender, and
1-branched, with the basal joint slightly dilated. Branch
3-jointed : 1st and 2nd^ joints oblique at the ends, and each
bearing a small spine on the outer extremity ; terminal joint

Avith 3 slender spines, inner mucli the longest, outer the
shortest.

This is a very small species—not more than one-fourth the
length of L. huttoni. It is just possible that it belongs rather
to Heller's genus Amiretes than to Lepeophthcirus ; but in

the absence of the complete literature of the subject I cannot
be certain of this. The structure of the limbs is in several

respects remarkably similar in this species and in L. liuttoni.

EXPLANATION OF PLATE XXIII.

Lepeophtheirus eeecsoxi.

Female' (dorsal aspect) x .

Mitle „ X 25.

Antenm« of Isfc pair, x 5G.

2nd „ X 56.

!Mouth-sucker, x 5G.

Foot-jaw of 1st pair, x 56.

2nd „ X 56.

8. Foot of 1st pair, x 56.

2nd „ X 56.

.3rd „ X 40.

Fig. 11. Abdomen and caudal setae, x 56.

Pig.
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Akt. XXVIJI.—On the Wandcriiuj Albaiws ; witli an Exhi-
bition of Specimens, and tiic Determination of a New
Species (Diomedea regia).

By Siu Walter L. Bullek, K.C.M.G., F.E.S.

[Read before the ^^'cUii^iQto}t I'Jdlosophical Society, 13th February,
1891.]

As far back as the 13tli February, 1885, I exhibited, at one of

the meetings of this Society, a series of specimens of the so-

called Wandering Albatros, and expressed my belief that there

svere two species confounded under the common name of

Diomedea exulans, one of them being highly variable in

plumage, and the other distinguishable by its larger size and
by the constancy of its white head and neck (see Trans. N.Z,
Inst., vol. xvii., p. 450). But, although that was the con-

viction on my mind, I did not feel justified in setting up the

new species and giving it a distinctive name till I could pro-

duce incontestable evidence of its existence.

I have recently had an opportunity of examining sixteen

beautiful examples, of both sexes and of all ages, and I have
no hesitation now in giNing this new species the rank to which
it is entitled. It is undoubtedly the noblest member of this,

group, both as to size and beauty, and I have therefore named
it Diomedea regia. Of the sixteen examples mentioned above,

two (an adult female and a full-grown fledgling) came from
Campbell Island, one was brought alive from the Auckland.

Islands, and the remaining thirteen (most of which were
female birds) were taken by fishermen ofl the New Zealand
coast, in the vicinity of Port Chalmers.

In my " Birds of New Zealand " (second edition) I treated

this bird as the mature condition of Diomedea exulans ; but

that I still had my doubts on the subject will appear from the

following paragraph on 'p-a.ge 192 (vol. ii.) :
" We cannot sup-

pose that tlie Albatros is first pure-white, then dark-brown,
and, after passing through several intermediate states, pure-

white again in extreme old age. Nor would it be altogether

safe, from the materials at present before us, to construct a

new species. I am inclined rather to account for the differ-

ences I have mentioned on the supposition of the existence

of dimorphic phases of plumage, as in some other oceanic

birds."

In the plate facing page 188 I have given the two forms,

the swimming figure representing the fully adult condition of

Diomedea exulans, and the standing one being the bird now
described as new, which is thus referred to in the text
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(p. 192) :
" Shortly before leaving the Colony, I saw, at Wai-

kauae, a fresh specimen, which had. been cast ashore on the
coast during a severe gale. It was of small size and evidently

a young bird. The whole of the plumage was pure- white
without any markings, excepting only the wings, which were
black on their upper surface, largely dappled with white, espe-

cially towards the humeral flexure ; legs and feet flesh-grey.

The skin of this bird afterwards came into the possession of

Mr. S. W. Silver, of Letcomb Manor, and, with his per-

mission, I have introduced its likeness into my plate of this

species, as the back figure standing on a rock."

The two species having been confounded, it maj^ be as well

to expliiin, before proceeding further, that the description

given on page 192 of " The Birds of New Zealand " of a " per-

fectly mature example," received at the Canterbury Museuiii
in 1871, relates to Dioincdea regia, as do also the notes con-

tained in the last three paragraphs of descriptive matter on
page 193. The description of the young on page 190, and of

the ten successive states of plumage in the progress of the
bird towards maturity {I.e., pp. 190-192), relate, of course, to

the old-established species, Diomedea cxulans.

As to the specific distinctness of the two birds there can
no longer be any reasonable doubt.

I have much pleasure in submitting to the meeting a series

of both species. On one side we have three specimens of the

common Wandering Albatros {D. cxidnns). No. 1 is in the grey
plumage of immaturity, with a well-defined white face ; No. 2

is in a transitional or progressive state of plumage ; and No. 3
represents the fully adult state, with the white plumage
prettily speckled and vermiculated on the back and sides. On
the other hand we have three specimens of my new species,

No. 1 being a full-grown fledgling, with remnants of white
down still adhering to the plumage ; and Nos. 2 and 3 repre-

senting the adult male and female. The latter, I may state,

were both taken by fishermen ofl' the Otago coast, whilst the

young bird was brought last season from Campbell Island,

where it was captured on the nest.

It will be observed at once that the two l)irds are readily

distmguishable. Diomedea regia is appreciably larger than the

common species, with a far more powerful bill, which differs

further in having a broad black line along the cutting-edge of

the upper mandible. In Diomedea exulans even the adult

birds are more or less marked or mottled with brown on the

crown ; in Diomedea regia the head and neck are pure-white
from the nest. In Diomedea exiilans the bare eyelids are

greenish-purple ; in Diomedea regia the eyelids from youth to

maturity are jet-black. In all other superficial respects the

two species are alike ; but they keep quite apart on their
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breeding-grouuds, aud do not commingle except wiieu sail-

ing and soaring over the mighty deep, where a community of

interest and a common pursuit bring many members of this

gi'eat family together. So far as I am aware, their breeding-

habits are the same ; but I am glad to be able to exhibit this

evening an egg of Diovicdca rcgia, from Campbell Island, along-

side of the egg of Diomcdca exulans, from the Auckland Islands.

There is a manifest difference in size, as might have been ex-

pected. I do not, however, attach any special importance to

this, knowing how variable the eggs of the Albatros are as to

size. Nor, indeed, can we look for anything very remarkable
in the habits of this bird to distinguish it from the common
species. There can be no doubt, however, that this royal

x\lbatros is the one singled out for special mention in the fol-

lowing passage in my "Birds of New Zealand " (vol. ii., p. 195)

:

" On my last voyage from the Antipodes, by direct steamer by
way of Cape Horn, I made careful observations on the

albatroses that followed us. During the first few days from
the New Zealand coast (middle of March), and in lat. 56° S.,

some twenty or more of D. exulans were in daily attend-

ance. Nearl}' the whole of these were in the dark plumage
characteristic of the young birds, the foreneck, breast, and
upper parts of the body being of various shades of chocolate-

brown, and the face, throat, and abdomen pure-white. In
some the brown on the breast was very pale, and in one or

more of them was reduced to a mere cloud of speckled mark-
ings. One bird, however, and the only one in the white body-
plumage mentioned above, was conspicuous among the group.

It had the head, neck, back, and all the under-parts of the

purest white ; and the upper surface of the wings blackish-

brown, with a broad white patch at the humeral flexure. It

was a bird of considerable size—larger, indeed, than any of the

others—and seemed to take much wider sweeps over the

ocean, and often approached so near to the stern of our ship

that I could detect the pinky flesh-colour of the beak. Its tail

was white, with what appeared to be a terminal band of black.

In long. 126°, the weather being bitterly cold, all the alba-

troses had left us. But three days later, lat. 56° 22' S., long.

107° 9' W., a pair of young birds (in brown plumage) came up
to us about noon; and on the following day (March 21\ with
a stiff gale blowing, an old one appeared in the midst of a flock

of petrels, but did not remain very long. The last appearance
of this species was on the 22nd March, lat. 56°, long. 88°, when
two birds (one of them in the young plumage) joined us about
noon and followed our ship till dark. At this time we were
steaming before the wind at a great rate, our log having
registered a run of 320 miles for the previous twenty-fonr
hours."
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Captain Fairchild, of the "Hinemoa," who has for some
years past made a close study of the Alhatros on its breeding-
grounds, has long maintained that there are two species. Till

very recently he was of opinion that the large white-headed
form was only to be found breeding on Campbell Island and
other places to the south of the Auckland Islands. Until his

last cruise, indeed, he had never found it breeding anywhere
but on Campbell Island, whilst the common species appeared
to have exclusive possession of the Auckland Islands, Antipodes
Island, and the other islands to the north ; and he had always
found this species nesting four or five weeks earlier than the

•other—that is to say, the Campbell Island bird commenced to

lay about the end of ^ December, and the Auckland Island bird

about the first week in February : in other words, Diomedca
exulans was commencing to lay in the Auckland Islands just

when the larger species was hatcliing out its young further

south. On his recent visit, however, to the last-named group,
Captain Fairchild found a colony of Diomedca regia nesting
there, but occupying a separate locality, and quite apart from
Dlomcdea exulans. Here, too, in the Auckland Islands, the
same difference in the breeding - time was observable, for,

whilst the nests of Diomedca regia contained young birds,

the other species was only just preparing to lay. On the

7th February a nest of the latter was discovered con-

taining two eggs (a most unusual occurrence), but all

the other nests were empty, or occupied by the young
bird of the former season. Marvellous as it may appear, it is

perfectly true that the young birds never leave the breeding-
ground till their parents return to refit their nests for another
brood. This is the account of it, amply authenticated, given

by Mr. Harris, as quoted by Professor Hutton :
" At a certain

time of the year between February and June—Mr. Harris
cannot exactly say when—the old bh-ds leave their young
and go to sea, and do not return until the next October,
when they arrive in large numbers. ]:]ac]i pair goes at

once to its old nest, and, after a little fondling of the
young one, which has remained in or near the nest the
whole time, they turn it out and prepare the nest for the next
brood. The deserted young ones are in good condition and
very lively, frequently being seen off their nests exercising

their wings. When the old birds return and take possession
of their nest, the young one often remains outside and nibbles

at the head of the old one until the feathers between the beak
and the eye are removed and the skin made quite sore. The
young birds do not go far from land until the following year,

when they accompany the old ones to sea." The fact is that

when the young are left in the nest at the close of the breeding-

season they are so innnensely fat thai tliey can subsist for
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months without food of any kind. Professor Hutton attempted
to account for the good condition of tne young birds by sug-

gesting that they may be nocturnal in their habits (although

the old ones are strictly diurnal) and "go down to the sea at

night, returning to their nests in the morning;" but Mr.
Harris rejected that theory on the ground that the young
l)irds are incapable of flight, and tliat the situations occupied
by many of them make it impossible to get to the water except

by that means.

Captain Fairchild has described to me from personal ob-

servation the coming-hornc of tlic Wandering Albatros after

its long absence from its island sanctuary, and the peremptory
manner in wdiich the young bird in possession is ordered to

quit the nest, so as to make room for its successor. The ease

with which the old birds find their way to their own particular

nest among so many is not the least wonderful thing in this

marvellous romance of island life. And when I ponder on
these strange facts I can only ask, as I have done before,"'''

" What is that divinely-implanted faculty which enables this

bird, after wanderings that defy calculation, and perhaps en-

circle the globe, to lind her way back at the right moment^
across the pathless deep, to that little speck of rock in mid-
ocean wliere she had cradled her young the season before

?

Doubtless the same mysterious unerring instinct that guides

the swallow in its annual pilgrimage—that leads the pipit,

without landmark of any kind, straight to her little nest in the

grass, amidst miles of waving tussock — that enables the

nesting sea-bird, when she comes back from fishing, to pick

out her two painted eggs from amongst the thousands that lie

upon the barren rock."

Diomedea regia, sp. nov.

Ad.—Albus : tectricibus alarum nigris vix brunnescentibus,.

majoribus interioribus plus minusve albis, margine carpali albo

et brunneo vario : remigibus brunnescenti-nigris, apicem versus

pallidioribus, scapis flavicanti-albidis : scapularibus albis, ad
apicem nigris : supracaudalibus caudaque albis, hac nigro

apicata, rectricibus exterioribus basaliter brunneo irregulariter

marmoratis : subtus pure albus : rostro albido, carnoso vix

tincto, ad apicem flavicanti-corneo : pcdibus corneo-albi-

cantibus : iride saturate brunnea : annulo ophthalmico nigro.

Adult.—General plumage pure-white ; upper surface of

wings blackish-brown, varied with pale-brown and white along

the edges, and with an extensive patch of white on the hu-

meral flexure
;
primaries brownish-black, with paler tips and

' " Birds of New Zealand," vol. ii., p. 197.
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yellowish -white shafts; secondaries brownish -black, largely
marked with white on their inner webs ; scapulars white on
their basal portion, black towards the tips ; tail-feathers

largely marked with black in their apical portion, and the
outer ones more or less marbled with brown ; lining of wings
and under tail-coverts, like the rest of the plumage of the
under parts, pure-white. Irides very dark brown, almost black

;

bare eyelids jet-black ; bill white, with a roseate or pinky
tinge in life, yellowish horn-coloured on the terminal hook

;

legs and feet flech-white. Extreme length (approximately),
51in. ; extent of wings, 122in. ; wing from carpal flexure, 28in.

;

tail, lOin. ; bill, following the curvatui-e of upper mandible,.
8-5in. ; length of lower -mandible, T'oin. ; tarsus, oin. ; middle
toe and claw, 7 'Sin.

Young.—Similar to the adult, except that there is less

white on the upper surface of the wings, although all the
coverts have white margins ; the interscapular region is

traversed longitudinally with club-shaped marks of greyish-
black, increasing downwards, the larger feathers having their
apical portion completely covered ; upwards, towards the
shoulders, these marks diminish till they become mere arrow-
heads ; on the mantle and on the upper tail-coverts there
are sometimes marginal bars, but there is no vermiculation.
Bill yellowish horn-colour, with a bluisli tinge on the upper
mandible.

Nestling.— Covered witli pure - white down, thick and
woolly in appearance.

Obs.—In the extremely-old male specimen exhibited the
tail is entirely white ; there is an unusual amount of white
on the upper surface of the wings, all the coverts being more
OT less margined with it ; and the scapulars are obscurely
marbled with greyish-brown. The feathers composing the
mantle are faintly vermiculated.

Eggs.—Yellowish-wdiite, sometimes with a darker zone at

the large end; ovoido-elliptical, and measuring 5in. in length

bv Sin. in breadth.
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Abt. XXIX.

—

Contributions to tJie Knowledtjc of Uic Fossil

Flora of Neiv Zealand.

Bv Professor Dr. Cokstantix Baron von Ettingshausen,.
Hon. Member N.Z. Institute.

Communicated by Sir James Hector.

[Translated from the German (Vienna, 1887) by C. -Juhl.j

[Bead before the WelUiigto)i Philosophical Society, 13th- Fcbniaru, J8'Jl.]

Plates XXIY. to XXXII.

Intkoduction."

The genealogical relation of the living flora of New Zealand
to its Tertiary one has already formed the subject of a paper
I submitted to the Imperial Academy of Sciences of Vienna
under the title, " Genetische Gliederung der Flora von Neu-
seeland " (Sitzungsberichte, vol. Iviii., part i., p. 953). I have
pointed out in it that the endemic New Zealand flora not only
contains types which may probably descend from the principal

element of its Tertiary flora, but also such ones probably de-
rivable from some accessory elements of the latter flora.

Only a short time had elapsed since my attention had been
again drawn to the subject, and I was able to lay a memoir
before the above-naiaied Academy, entitled " Beitriige zur
Kenntniss der fossilen Flora Neuseelands" (Contributions to

the Fossil Flora of New Zealand, Denksch. K. Akad. AYis-

sensch., Wien, vol. lii., part i., 1887), in which I state, " It

was my good fortune in 1884 to receive two collections of

fossil plants from New Zealand, for which I am indebted to

the kindness of Professor Dr. Julius von Haast, of Christ-
church, and Professor T. J. Parker, of Dunedin."

Seventeen localities of fossil plants are here represented,
which belong to three formations— the Tertiary, Cretaceous.
and Trias.

* See also "Tertiary Flora of Australia," by Baron von Ettings-
hausen ; translated and published by the Gov. Surv. of N. S. ^Valcs,
Sydney, 1888 ; p. 82. Von Ilaast : Tran-^. N.Z. Inst., xix., p. 44'.). Geol.
Magazine, 1887, p. 359.
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The Tertiary flora, colleeted from eight localities, as Shag
Point, Dunstan, Landslip Hill, Malvern Hills, Eedcliffc

Gully, Weka Pass, Anuiri, and Murderer's Creek, comprises

till now, as far as investigation could bring to light, fifty-two

species, which are distributed into thirty-nine genera and
twenty-six families. Of these species, three are Cryptogamae,

eleven Gyinuospermae, two Monocotyledons, twenty-two

Apetalse, three Gamopetaloe, and ten Dialypetalae. Eegarding

the general flora character, it by no means essentially deviates

from that of the hitherto known Tertiary flora. We find here

the same mixed character as in the Tertiary flora of Europe,

North America, and Australia, the analogies of which to the

New Zealand Tertiary species may easily be seen in the sub-

joined table.

Although the Tertiary flora of New Zealand is very

different from the living one, yet with regard to several

species a close relationship is clearly indicated. Thus,

Aspidiuni tcrtiario-zeelandicKm and .4. novcE-zcclandia'-, Presl.,

Dammara oiceni and D. austraUs, Lamb., Podocarpus ixirlccri

and P. totara, Don., Dacrydium 2:)rcBcui)res8inum and D.

cupressinnm, Sol., &c., are closely allied. Besides, several

genera—for instance, Fagus, Hedycarya, Santaluvi, Loran-

tJuis, &c.—are represented in both, whereas others seem to be

in a genetic relation to living ones, and the latter may in

some degree be transmuted from the former. Thus, Baph-
nophyllnm or Laurophyllmn may have turned out to be

NesodnpJine, likewise Apocynophyllum to Parsonsia, Aralia to

Schefflera, Sapindus to Alectryon, &c. On the contrary, we
miss in the recent (endemic) flora of New Zealand a con-

siderable scries of genera due to its Tertiary one : for example,

Loniariopsis, Sequoia, Araucaria, Seafortliia, Casuarina,

Myrica, Alniis, Quercus, Uhnus, Planera, Ficus, Cinna-

momiivi, Dryandra, Diospyros, Aralia, Acer, Sapindus,

Elceodcndion, kc.

According to the precedhig statements, the principal re-

sults of my memoir are as follow :

—

Firstly—In New Zealand there exists a genetic relation-

ship between its Tertiary and its living flora.

Secondly—The Tertiary flora of New Zealand contains

the elements of several floras.

Thirdly—The Tertiary flora of New Zealand is a part of

that universal original flora from which all living floras of

the globe descend.

Fourthly—Li New Zealand only one part of its Tertiary

flora has changed into its living flora ; the other has become
extinct.

T proceed now to communicate a brief record on the fossil

plants occurring in the above-named localities.
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I. Of all the localities ascribed to the Tertiary formation
that of Shag Point is the richest and most interesting. Of
Cryptogamui two species of Aspidium, and of Cycadeie a
specimen betraying some resemblance to Zamites tertiarius,

Heer, have been found. Of Coniferai we have ten species,

belonging to seven genera. Tliey are fully enumerated in the
table affixed below.

Of Monocotyledons one CauUniks, and uf Dicotyledons a
considerable series, occur tliere, as follow: One Casuarina

;

two species of Myrica, the one allied to 3/. inlcgrifoUa, Ung.,
of tlie European Tertiary flora, the other similar to J\L quercl-

folia, Linn., a native of the Cape of Good Hope; one Alnus,
closely related to the European Tertiary A. kefersteinii, as

well as to the Australian Tertiary A. maccoyi ; four Quercus,
one of them allied to Q. macranthera, native of the Caucasus,
another related to the European Tertiary, Q. lonchifis, Ung. ;

two species of Fagus, the one related to F. procera and F.
alpina, both natives of Chili, the other very similar to F.
deiicalionis, Ung., as well as to the North American F.
ferruginea ; one Uhnus and one Planera, both analogous to

species of the European Tertiary flora ; one Ficus, a species
correspoudii:g to F. lanccolala , of the European Tertiary, and
to F. burJcei, of the Australian Tertiary flora ; one Iledycarya,
analogous to the Tertiary II. c.uropa, as well as to the Aus-
tralian Tertiary, H. loickami ; one Cinnnmommn, closely

allied to C. polyuioiphum and C. polyi)iorphoides ; "two Cassia,
the one closely related to C. phaseolites and C. pliascolitoides,

the other to C. mcmnonia. Besides, species of tlie genera
Santalum, Diospyros, Aralia, Loranthus, Acer, and Carpo-
lithcs, have been found there, their analogues being repre-
sented in the Tertiary of Europe, North America, and Aus-
tralia (as specified in the subjoined table).

From the flora of the above-mendoned locahty we may
safely conclude that it, and probably also the following locali-

ties, belong to the Lower Tertiary. As many species of this

flora are closely related or at least jinalogoiis to Eocene
species, I refer it to the Eocene period.

II. From Dunstan the following species are now before
us: A LoDiarlopsis analogous to L. hilinica from the Eocene
strata of Kutschlin, near Bilin, and related to L. iriquetra, a
native of Nepal ; an Aspidium, v.hich has also been collected
from the preceding locality; and a ScaforlJiia, analogous to

,S'. melliiigii of the fossil floi-a of lilibiswald, and to ,S'. rohusia,

R. Brown, living in Australia.

III. From Landslip Hill the following an; derived :

Sequoia, also found at Shag Point ; a DryopJiylluni, being
a,tialogous to D. lineare, from the Eocene flora of Sezanne

;

two Apocynophylhon, the one corresponding to A. l/clveticuin,
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of the European Teiticiry, and to A. viacklnlaiji, of the Aus-
trahan Eocene flora, the other related to A. tahcrnccmontana,
of the fossil flora of Eadoboj ; an Elaodcndrov, corresponding
to E. helveiicHin, of the European Tertiary flora, and to E.
curtiyendulum, a native of Norfolk Island.

IV. At Malvern Hills, the following species have been
found: An .4ra?/crt?'m and a Dammara, both also occurring afc

Shag Point ; a Myrica, representing the widely-spread Tertiary

Myrica lujnitnm ; a Quercus, coining also from Shag Point

;

a Fagus, corresponding to F. wilkinsoni, of the Australian

Tertiary; a Plancra, which appears also at Shag Point and at

Murderer's Creek ; a CissojdiyUuvi, approaching the genera
Cissites and Am2)elophyllnm.

V. At Eedcliffe Gully the following species have been
found: An Almis and a Qiiorus, both also occurring at Shag
Point; a SajyhuJiis, corresponding to S. faJcifoliiis, of the-

European, and to S. caiidaiiis, of the American, as well as to

*S'. gossei, of the Australian Tertiary flora.

VI. From Weka Pass a DapJviopliyllnvi, related to 1).

oJUiHicum, Heer, has been collected.

VII. At Amuri a fragmeiit of wood has been discovered.

I referred it to Dammara oweni, a sj^ecies occurring also at

Sliag Point and at Malvern Hills.

VIII. At Murderer's Creek the following species have ap-

})eared : A Quercus, a riancra, a Cinnamomum., and a Cassia,.

all also collected from the preceding localities, I.-V. ; a Dry-
(indra, closely related to D. aciitiloha, of the European, and
to D. bentiuuui, of the Australian Tertiary flora.

The strata containing remains of Dicotyledons in New
Zealand have been collectively called " Cretaceo-Tertiary."

I have pointed out that some of the strata must be referred

only to the Cretaceous, and the others only to the Tertiary

formation. The latter having already been taken into con-

sideration in the preceding exposition, I now proceed tO'

explain the results of my investigations on the fossil flora of

the Cretaceous formation. The Cretaceous flora of New
Zealand has up till now^ been collected from four localities

—

namely, PakaAvau, Grey Kiver, Wangapeka, and Keefton. It

contains thirty-seven species, distributed into twenty-nine
genera and seventeen families. Of these species, four are

Cryptogama', eight Couifene, four Monocotyledons, thirteen

Apetalee, and eight Dialypetalte. Gamopetahe are wanting
here. Several species seem to be the ancestors of Tertiary

ones, particularly of the genera As2ndium, Podocarinis, Dacry-
diiim, Quercus, Fagus, Uinius, Ficus, Cinnamomum, Dryaiir

droidcs, C'cralopctalum, Cupanites, &c. According to the closer

relationship of some of tliese species to Tertiary one«, we
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may refer the above-mentioned localities to the Upper Cre-

taceous formation.

I. Pakawau, Nelson, the richest locality of the four, con-

taiiis well-preserved fossil plants. Its flora is characterized

by species of ferns exhibiting the facies of Cretaceous ferns
;

by the genera of Coniferos, Podocarjnmii and Dacrydinium

;

by a peculiar genus of Musaceae, Haastia, related to Muso-
phyllum; by IJlmopliylon, a genus comprising the ancestor-

species of Tertiary Ulmus- and P/a;zcra-species ; by a Dryo-
phyllum, and by a Greiciopsis—species analogous to species of

the American Cretaceous formation ; and by species of Cin-

naviomura and Dryandroides, corresponding to European Cre-

taceous species. There have also been found a Bamhiisea, a

Casuarinites, a peculiar i^a^/ws-species, and a Cupanitcs.

II. Grey River, Westland, a locality which offers many
but not such well-preserved fossils. There have been dis-

covered a Flabellaria, related to F. longirJiachis, Ung., from
the Cretaceous beds of Muthmannsdorf, Austria ; two species

of Qucrcus, one species of Celastrophyllam, and one species of

PalcBOcassia, all corresponding to species of the Cretaceous
flora; a Dalhergiophyllum reminds us of a Dalberrjia-species

of the same flora. There also have been found a Kiiightio-

phyllum and a Ccratopetaluvi, both peculiar to this locality

;

whilst a Bavihusca, a Casuarinites, and a Cupanitcs, which
also occur at the former locality, have been collected.

III. Wangapeka, Nelson, showing a flora which agrees
with that of the preceding localities, inasmuch as some of its

species are common to the latter. Of the several forms of

fossil plants peculiar to this locality, the following are worthy
of notice : Two genera of Coniferae, the one intermediate be-

tween Cephalotaxus and Torrcya, the other uniting Ginkgo
v,ith Phyllocladus ; two Qucrcus-, one Fagus-, and one Ficiis-

species, all corresponding to Cretaceous forms ; a Sapindo-
phyllum analogous to Sapindus prodromus, Heer, from the
Cretaceous strata of North Greenland ; a Dalbcrgiopliyllum,

and a Poacites.

IV. Reefton, Nelson. Only Casuarinites (Cretaceous) has
been found here, a species which also occurs at Pakawau and
at Grey River.

Trias.

The collections of Sir Julius von Haast and Professor

Parker also contain many fossil plants from localities which
I refer to much lower Mesozoic strata. They are—Mount
Potts, Haast Gully, Malvern Hills II., Mataura, and Wai-
kawa. A greater difference of age of these localities is ex-

cluded by some common species which they contain. The
species mostly are analogous to Triassic ones. I may there-

fore not be far wrong in supposing that all the last-named
localities belong to the Trias formation.

16
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A brief record of theii- flora follows :

—

I. Mount Potts. Here have been collected

—

Equisetum
microdon , m., a species corresponding to a European Triassic

one ; Tcsniopteris pseudo-vittata, m., closely allied to T.
vittata from the Eui-opean Trias flora; Asplenium hocJistetteri,

Ung., sp. ; Palissya j^odocarjyioides, m., analogous to P.
braunii, Endl. ; Baiera australis, m., also corresponding to a
European species of that flora; phyllodes of Thinnfeldia
australis, m., and of Protocladus lingua, m.

II. At Haast Gully (also Clent Hills) have been found

—

Sjjhenoptcris amissa, m., S. clentiana, m., Pecopteris proxima,
in., Taniopteris pseudo-simplex, m.—all more or less related to

Triassic species ; Taniopteris pseudo-vittata, Camptopteris
haastii, m., Asplenium hocJistetteri, Equisetiim microdon, Palis-

sya podocarpioides, and Baiera australis.

III. Malvern Hills II. (not to be confounded with the
above-named Tertiary locality, Malvern Hills No. I.). Peco-
pteris proxima, m., TcBniopteris lomariopsis, m., both related to

Triassic species; AspAenium palao-darea, m., A. hocJistetteri,

Podozamitesvialvcrnicus, m., and Protocladus lingua, have been
collected here.

IV. Mataura ; and V. Waikawa. Here have been found

—

Sphenopteris, Palceopteris, Ung., sp., Hymenophyllites australis,

m., Taniopteris pseudo-simplex, T. lomariopsis, AsplcniunL

hochstetteri, Macro-tcsniopteris affinis, m., Lycopodites palceo-

silaginella, m., Nilssonia zcelandica, m., Zamitcs mataurensis,
rn., Pterophylluni dicjjenhachi, m. The fossil plants are well

preseiTcd here, and the species bear more or less the facies

of those of the Triassic flora.

In concluding this brief notice, I have to remark that I

am unwilhngly compelled to differ from the views expressed

by Sir James Hector, and published by him in " New Zealand
Com't," Catalogue Indian and Colonial Exhibition, London,
1886, p. 60—namely, tha.t there occur Mesozoic plants in

New Zealand, as, for instance, species of Alethopteris, Tanio-
pteris, &c., together with leaves of Tertiary Dicotyledons in

the same strata. I have not seen any trace of such a con-

riection in the rich material the above-mentioned collections

offer. Sir James Hector's statement may be based on some
mistake : perhaps he has taken specimens of Camptopteris for

leaves of Dicotyledons, an eiTor easily possible when tbe

specimens are not well preserved.''

* The association of AleOwpteris (^Blechnum priscum ?) and Tcenio-

pteris in the same slab with dicotyledonous leaves occurs in the collections

from Pakawau, Clarence River, and Malvern Hills I., not in the Jurassic

strata that yield Camptopteris. The leaves are

—

Fagus (ninnisiana?),

ProtophijUum sp.—J. Hector.
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^.-DESCRIPTION OF SPECIES OF THE TERTIARY
FLORA OF NEW ZEALAND.

KoTE.—The correct localities and authorities for the collection of the Bpecinifnn
have been inserted tvithin square brackets.—J. Hectob.

CEYPTOGAMiE.
FILICES.

Lomariopsis dunstanensis, sp. nov.

Plate XXIV., figs. 1, 2, 2a.

L. fronde coriacea jjinnata, piniiis linearibus elongatis,

eirca 14mm. latis, margine subtilissime crenulatis ; ncrvatioyit

TcEnioptericlis, nervo primario firmo, recto ; nervis secundariis

angulo szibrecto egrcdicntihus, tenuibus, approximatis paullo
arcuatis, parallcUs s{m2)licibus vel furcatis, craspedodromis,

Ivim. inter se remotis.

Locality : Dunstan (Otago Museum). {Ex Coll. Geol.

Surv. Otago, 1864 ; Hector.]

I have before me two pinnate fragments, from which I

infer a linear elongated shape of the pinnge, and which indicate

a leathery texture. The edge is very delicately notched ; the

secondary nerves, which are delicate yet boldly defined, run
into the notches ; these nerves show the arrangement of

Taniojytcris, and are either simply divided at their origin, or

a short distance above it, in a fork-like manner. The primary
nerve is propoi'tionately stout, and contains a fine middle rib

(see fig. 2a). I observe on the upper part of the frond in

various places a number of closely-situated black spots, which
seem to have covered it, and which appear to be the remains
of fructification.

The characteristics mentioned indicate the genus Lomari-
opsis, in which a number of similar fan-shaped forms appear.

L. triquetra {Acrostichum t., Wall., see Ettingsh., Ferns, pi.

v., fig. 1, 6) corresponds in the most remarkable manner with

the species described, and consequently only an insignificant

difference could be discovered. In the existing species the

secondary nerves are distant from each other l-5mm. to 2mm.,
while in the fossil before me the distance between each of

them is only 1mm. ; however, in all other characteristic

qualities exists the most perfect agreement. In Lomariopsis

as well as in Acrostichum is a thick accumulation of sporule&

on the under side and sometimes on both sides of the frond.

As the spots above referred to are charred, it is impossible

to recognise their structure, but in consequence of their distri-

bution it is most probable that they are the remains of tho

sporule covering.
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The home of the Lomarioims triquctra is Nepal. Loma-
rmpsis bilinica, Ett., of the fossil flora of Bilin, in Bohemia, is

nearly related to the above-described fossil fern ; the former
may be distinguished from the latter not only by the irregu-

larly-notched edge of the frond, but also by the more acute
angles of the secondary nerves at their origin.

Aspidium otagoicum, sp. nov.

Plate XXIV., fig. 'd.

A.foliis bipinnatis, pinnis lanccolatis, elongaiis, pinnaiisectisj

pinnnlis ohlongis, apice ohtusis, angiilo acuta insertis, inciso-

dcntatis vol lohatis ; nervationc Pecoptcridis cupolystichi, 7iervo

primario hasi promincnte, nervis secundarils paiicis, apicem
versus ahhreviatis, sub angulis acutissimis egredientibus.

Locality • Shag Point, Otago (Otago Museum). \E.r Coll.

Geol. Surv. Otago, 1864 ; Hector.]

This fragment may be completed to form a lanceolate-

elongate frond, which betrays the greatest similarity with
several species of Aspidium. A. stramineuin, Kaulf., which
occurs in Australia and Mauritius, seems to be the most
nearly related species (compare Ettingsh., Ferns, pi. ex.,

fig. 3
;

pi. cxii., fig. 7). Among the fossil ferns A. serru-

laium, Heer, from the brown-coal flora of Bornstiidt, seems
to approach nearest to this fern in consequence of the shape
of the frond, and of the junction at acute angles of the smaller
fronds. The relation between this fern and A. oerstedi, Heer,
from the flora of the Atane sti'ata, is more distant, notwith-
standing both species show the same type of nerve-system.
More exact comparisons can be made when better-j)reserved

remains are submitted.

Aspidium tertiario-zeelandicum, sp. nov.

Plato XXIV., figs. 4, ia.

A. pinnis lanccolato-linearibus, pinnatiparlitis vel lohatis,

laciniis vel lobis ovalibus vel ohlongis, integcrrimis ohtusiusculis ;

nervationc Gonioptcridis ; nervo primario 2)romincnte recto,

nervis secundariis sub angulis 70^-80^ orientibus, proviinentihus,

margincm versus plus mimisve arcuato-convergentibus ; nervis

tertiariis angulis 40^-50^ exeuntibus, simplicibus, inferiorihus

rectis, supcrioribus paullo arcuatis, intimis anastomosantibus.

Localities : Shag Point (Canterbury Museum). [Ex Coll.

Geol. Survey of N.Z. : Eeport to the Director " On the Shag
Point Coalfields," by Julius von Ilaast, Ph.D., F.B.S. ; Geol.

Eep., 1872,p.U8.^ Dunstan (Otago I^luseum). [Ex Coll.

Geol. Surv. Otago, ISGl.]

Notwithstanding that only a few small fragments of

fronds of this species are submitted, it has been possible to
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determine it exactly, and to ascertain its most nearly related
living species, as not only the nervation but also the fructi-

fication is distinctly preserved. The fronds indicate a gradual
narrowing towards the top, hut on the whole a linear form.
The division of the foliage is deep towards the base, but less

incised towards the top, as the sections of the frond arc ovate,

sometimes elongated, and the edge is without indentations or

notches, becoming smaller and stumpy tow'ards the top. The
nervation, which is well preserved in the fragment from Dun-
stan, fig. 4 (enlarged, fig. 4a), shows a strongly-defined primary
nerve, which runs straight and gradually decreases, and from
which sharply-defined secondary nerves start at somewhat
acute angles. The tertiary nerves, which start at far more
acute angles, are simple : the lower are straight, the upper
somewhat converging and turning to the edge ; the lower-
most have anastomosis. The sori are situate in the middle of

the course of the tertiary nerves.

Consequently this fossil would belong to the genus Lastrcea
according to A. Braun, in which the sori are said to exist mid-
way in the course of the tertiary nerves. This A. Braun
seems to have concluded from few specimens, which he more
closely examined, of the genus Asj^icUum, which has many
species ; but he is scarcely correct as regards all species, for in

A. oiypositum, Kaulf., andu4. truncatum, Gaud., the sori exist

nearer to the beginning of the tertiary nerves ; in ^, molle, Sw.,

and A. concinnum, Mett., they are nearer the edge; while in

A. alsophilaceum, Kze., both conditions exist. In all these

species the sori exist also inserted in the middle of the tertiary

nerves. It does not occur in Aspidiuvi that the sori do not
exist between the tertiary nerves instead of on them or on
their branches. In consequence of this, Heer's drawing can-

not be correct which he gives of the situation of the sori

in liis A. meycri ("Tertiary Flora of Switzerland," i., pi. 11,

fig. 26).

The characteristics described do not agree so well with any
species of fern as Aspidiuvi novos-zcelandice (Goniopteris n.z.,

Presl., see Ettings., Ferns, pi. ex., figs. 12, 13), which is indi-

genous to New Zealand, and for which our fossil may pass as

the parent plant. The latter seems to be distinguished from
the former by the more stumpy and more rounded sections

of the frond. Moreover, the sori in A. novce-zcelandia are

seldom in the middle, but usually near the origin of the tertiary

nerves. Sufficient material has not been submitted to make a

searching comparison of this fossil with other fossil ferns

already known. A second fragment comes from the strata at

Shag Point, in which I observe deeper notches in the frond,

the segments of which are more distant from each other
;

moreover, the angle at the origin of the secondary nerves is
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more obtuse. These attributes cannot be taken as a difference
of species, because the position and angle of the segments in
various parts of the frond show httle difference, while in the
Uving species named the lower parts of the frond, with which
the fossil corresponds, show similar alterations.

PHANEROGAM.^.
GYMNOSPERMvE.

Cycade^.
Zamites, sp.

• Plate XXIV., fig. 10.

Among the numerous fossil remains from Shag Point I

found only one fragment which I believe I may regard as a re-

mainder of a Gycadca. It probably represents a frond which is

bent upwards, and is traversed by fine parallel-running nei'ves.

The fragment is longitudinal, and the edge is without notches.

To judge from the coal-substance, the texture must have been
a very compact one, such as exists in the leaves of the
Cycadca. The fragment mentioned shows, as regards length

and delicate stripes, some agreement with the leaves of re-

mains of Cycadca: described by von Heer as Zamites tcr-

tiarius.

CONIFEEiE.

CuPKESSINEiE.

I defined a fragment of a small branch from Shag Point as
belonging to Gallitris in consequence of its characteristics, and
it seems to denote the existence of this family among the
fossil flora of New Zealand. The fragment is, however,
bOO imperfectly preserved to enable me to define a species

from it. I am content to mention this circumstance, and leave

it to future researches to follow it up.

Taxodium distichum eocenicum, milii.

Plate XXIV., fig-;. 11, llo.

T. ramulis caducis tcnuibiis ; foliis distantibus altcrnis dis-

tichis, lineari-lanccolatis ahhrcviatis planis, nniuerviis, basi

angustata sessilibns.

Locality: Shag Point (Canterbury Museum). [i'J.r Coll.

Geol. Surv. N.Z., Rep. 1872; v. Haast, I.e.]

The small branch of a Conifer shown in fig. 11 agrees so

much with the drooping branches of Taxodium distichum that
r have no hesitation in placing it in this species, which is so

widely scattered througliout the Tertiary period ; but I believe

that this small branch belongs to a peculiar variety, which is
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distinguished from T. distlchum miocenicum, Heer, by some-

what shorter leaves, which are less narrow at the base, and
which adhere firmly. As the leaves, from which the small

thorn at end is wanting (see enlarged fig. Ua), do not run

down the shaft, it is easy to distinguish this small branch from

the similar slim branches of Podocarjnis hochsteiteri.

Abietink^.

Sequoia novse-zeelandise, sp. nov.

Plate XXIV., figs. 5-7, la.

S. ramulis gracilihus, foliis squamaformihus , coriaceis, im-

bricatis, ramulormn juniorum ovatis acutis vol lanccolatis,

basi decurreittibns, scnioriun ovaLo-rliombeis obtusiusculis, arete,

adpressis ; strobilis parvis globosis, squamis peltatis, dorsi

rugosi medio mucronulatis

.

Locality: Shag Point; Landslip Hall (Otago Museum).
{Ex Coll. Geol. Surv. Otago, 1862 ; Hector.]

The branch and cone (fig. 5), both derived from Shag Point,

belong doubtless to Sequoia. The cone is very similar to

S. couttsicd, Heer, only a little smaller. It is a pity that the

defective state of preservation of the charred cone made it im-

possible to ascertain exactly the number of scales ; but, in

consequence of the form and size of a few scales which may
still be recognised, it may be assun^ed that they were not

larger than in S. couttsics.

The scales agree well with those of the species named,

because of their somewhat polygonal shape, the back of the

shield being covered by small wrinkles. There is a short

thorny point in the middle from which some wrinkles radiate

towards the edge.

In both fruit-fossils appear only the slender younger twigs,

the leaves of which run down the base, being scale-shaped,

either oviform or lanceolate, pointed, imbricate, and are

provided with a distinct stem (see fig. 7a). Fig. 6 shows one

of several fragments of twigs which occur together on one

specimen, and which, to all appearance, belong to the same
species, notwithstanding that the remains belong to a different

locality (Landslip Hill). Fig. 7 agrees perfectly with a younger

smaller twig from Shag Point ; the fragment previously men-
tioned shows a piece of a stouter older twig, the leaves of

which lie closer, are broader, and less pointed.

In consequence of the foregoing the species described may
be regarded as either a species nearly related and vicarious to

,S. C02ittsice, Ileer, or to S. affinis, Lesq., from both of which it

may be distinguished by insignificant differences in the leaves

and cones. Further researches might solve the question if in

this instance an identity of the species is admissible.
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Pinus, sp.(?).

Plato XXIV., figs. 8, 9.

Among the strata from Shag Point (Canterbury and Otago
Museums) appear needle-shaped fragments \Yhich possibly

belong to the genus Pinus. These fragments are as wide as

those of Pinus laricio, and are traversed Ijy a midrib, which,

however, is distinctly seen in one fragment only (fig. 8a).

These fragments occur sometimes in pairs, which lie closely

together and in the same direction; from this I may con-

clude that they belong to a needle-pair. In accordance
with this is the appearance of a scale belonging to a cone
(fig. 9) which seems to belong to the division Pinaster. As
the state of preservation of these remains is defective, I do not

venture to conclude with certainty, from the fragments before

me, that Pinus exists among the fossil flora of New Zealand,
and I prefer to leave this important decision to future re-

searches based on better finds.

Araucaria haastii, sp. nov.

Plate XXV., figs. 1, 2; Plato XXIX., figs. 10-12.

A.foliis coriaceis, imhricatis, patentihus, ovato-lanccolatis

acuminatis, supra concaviiisculis, siihtus convexiusculis, tenuis-

sijne longitudinalitcr striatis, medio carinatis.

Localities : Shag Point (Canterbury and Otago Museums)

:

Malvern Hills, I. (Canterbury Museum). [Ex Coll. Geol.

Surv. Otago, 1862 ; Hector. Gcol. Surv. N.Z., 1872 ; v. Haast,
I.e. Geol. Surv. Canterbury ; v. Haast.]

Both fragments of branches (figs. 1 and 2) are closely

studded with projecting leaves, wdaich are either oviform or

Idiicet-shaped, and which become gradually smaller towards
the top ; the impression on the stone shows a stiff leathery
texture. lean further recognise distinctly that the surface

was concave and the undcrpart convex. A thorny point seems
to be wanting at the top. As regards nervation, I observe a
midrib projecting like a keel, and longitudinal stripes, ^Yhich

are delicate, close, and parallel to each other.

The same characteristics might be taken from other frag-

ments of branches. Single loose leaves do not appear, which
indicates that they firmly adhered to the branches.

The comparison of these fossils with the branches of

Araucaria chilensis, Mirb. {A. imbricata, Pavon), indicates a
surprising agreement. The only diilerenee is that the leaves
of the living species named are provided with a strong thorny
point, while such points cannot be perceived on the fossil

specimens before me.
This species is named after Sir Julius von Haast, to
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do honour to his great merits in the geology of New
Zealand.

A petrified wood has been found in the Tertiary striata at

Malvern Hills which agrees best with that of Araucaria, with
which species I classify it.

The transverse section (fig. 10) shows tracheae, thick-walled
and with rounded angles, which have been subjected to con-
siderable pressure, and which have consequently an elliptic

curve ; in only very few places do they retain their form, as
t.hown in the section referred to. The decay of the wood,
which must have been far advanced, is also perceptible in the
longitudinal section. A part of the structure in the best state

of preservation is shown in PL XXIX. very nmch enlarged
(x350). The pitted cell-fibres are frequent, and consist of

one to three rows of cells which lie one above the other. In
fig. II (representing longitudinal section between the radii)

the structure of the walls of the tracheae is most remarkable^-

and agrees with those of Araucaria. The dots are in from
two to four rows, close together, and correspondingly flattened

as a polyhedron. The tangential section (fig. 12) shows cells

in the wood, which wind and run out ; there are also short

core-streaks which are each built up (or consist of) from
four to eight dotted cells. The tangential walls have no-

dots.

Araucaria danai, sp. no v.

Plate XXIV., fig. 18.

A. ramulis elongatis ; foliis coriaceis, lineari-lanccolatis vel

iinearibus, rigidis, apice acuviinatis, falcatis, imbricatis, paten-
tibus.

Locality: Shag Point (Canterbury Museum; Otago
^luseum). [E'.r Coll. Geol. Sm-v. Otago, 1862; Hector: and
N.Z. Eep., 1872 ; v. Haast, I.e.]

Fig. 18 represents a fi'agment of a small elongated branch
of a shape of Araucaria ; the branch is studded with leaves

which are close together, stiff, narrow, somewhat lanceo-

late, bent upwards and projecting; the leaves are flat, and
in the fossil many are only visible in the longitudinal fraction

:

this would lead a casual observer to the belief that only very
small awl-shaped leaves have existed.

Among the linng species, Araucaria brasiliensis, A. Rich.^

seems to be more nearly related to the fossil species than
A. excelsa, E. Brown, because of the formation of the leaves,

notwithstanding that A. excelsa shows a similar sickle-shaped

leaf.

I name this species after James Dana, in consequence of

his merits as regards the geology of New Zealand.
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Dammara oweni, s^d. uov.

Plate XXIV., figs. 22-24; Plate XXV., fig. 3 ; Plate XXIX., figs. 13-15.

D. foliis coriaceis ovalihus vcl oblongis, ohtusiusculis,

breviter petiolatis, hasi angustatis, enerviis, strobilis inagnis,

ovalibus, squamis ixirvis, tcnuitcr transverse carrnatis, obovato-

cnneatis, apicem versus incrassatis, apice obtusis.

Localities : Shag Point ; Malvern Hills, I. (Canterbury

^Museum and Otago Museum). [Ex Coll. Geol. Sm-v.

Otago, 1862 ; Hector. Geol. Surv. N.Z., Eep. 1872; v. Haast,

I.e. Geol. Surv. Canterbury ; v. Haast.]

Of this species I have before me leaves, an impression of a

cone, and a scale of a cone. The former are of a leathery

texture. The leaf from Shag Point (fig. 24) is oblong, and
narrows towards both ends : it has a short stem, and the point

is somewhat blunt. The leaf (fig. 22) from the same locality

has a broad, somewhat oval form. These fossil leaves show
fine streaks along the leaf, but are without a mid-nerve. Be-
tween these lie some transition forms, but they belong cer-

tainly to one species, which I assign to the genus Dammara.
This species is distinguished from D. nuintelU of the Chalk

tiora from Pakawau by the fact that the leaves have stems,

and that the leaves are less narrow towards the point.

A Dammara cone-scale (fig. 23) was found at Shag Point
with these leaves ; I received the former from the Otago Uni-
versity Museum. The scale shows an inner surface ; it is

wedge-shaped, broad, and rounded at the upper part ; the
upper rim is a little thicker; the length is lomm., width
20mm.

The cone-impression (PI. XXV., fig. 3) from Malvern Hills

pi-pcerved in the Canterbury Museum, at Christchurch, I ven-
ture to place with DamwMra. The whole length, at least

15cm., of the impression is preserved, with the exception of a
very small piece at the top which is wanting ; however, the
width, which has been possibly 10cm., is incomplete. The fine

coue was oval and was covered with proportionately small
scales, across each of which runs, near the middle, a small
ridge ; the scales are somewhat rounded near the upper part

;

the Dammara scale described agrees well with these scales, but
belongs to a larger cone ; the ridge mentioned is not visible, as
it only appears on the outer sm-face. As regards the size and
form of the leaves, and the size of the cone-scales of the
species described, these agree best with Dammara australis,

Lamb ; in consequence of this I have avoided separating their
fossil remains. The fossil species is distinguished from the
living one by the leaves, which do not adhere, and by the
larger cone.

I received from the Canterbury Museum a specimen of

1
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petrified wood of Darntnara, which was collected iu Amuri, the
section of which (PI. XXIX., fig. 13) is shown 350 times en-

larged. The tracheae are correspondingly thicker than in the
section of Araucaria previously described; the walls of the

tracheae are thickened a good deal. The core-streaks are

numerous and very fine. Fig. 14 represents the section

lying between the radii of a circle, also enlsirged 350 times.

The spots are especially remai-kable ; they ai"e flattened, stand
in from one to three rows, and are in the form of a polyhedron.
The tangent section ifig. 15), equally enlai-ged, shows the oval

liis-eUiptical crosscuts of the cells of the core-streaks, which
cells are joined together by from 5 to 15.

I believe I ought to ascribe to the above species the woo<l

just described, which I name after Sir Richaed Owen, in con-
sequence of his merits as regards the palaeontology of New
Zealand.

Dammara uninervis, sp. uov.

Plate XXR'., figs. 2.3, -21.

D. foliis coriaccis ovalihus, obtiisis, bast subsessilibus ct

ncrvo mediano apicem versus evanescente instnictis ; sqiianiis

atrobili mafjnis, latis, rotundato-cimeatis, apicem versus in-

crassatis. apice obtiisissimo.

Locality : Shag Point (Canterbury Museimi : Otago
Museum). [iTx Coll. Geol. Surv. Otago, 1862; Hector: and
N.Z. Sep., 1872 ; v. Haast, I.e.}

The leaf (fig. 20) shows all the characteristics of the pre-

vious species, with the only difference that at the somewhat
pointed base a median nerve appears, which, however, disap-

pears a short distance from the point. I beheve I am coiTect

in ascribing this leaf to Dammara, but it belongs to a distinct

species. My supposition of a second species of Dammara in tht-

Shag Point strata was also strengthened by the existence of a

cone-scale (fig. 21), which may be distinguished from the pre-

vious species by the following characteristics : The scale is

considerably larger—viz., 37mm. wide and 42mm. long—and
more rounded and wedge-shaped. This scale agrees best with

the broad cone-scale of Dammara ovata, Moore, in which also

large cones appear.

TAXI>'Ei.

Podocarpus parkeri, sp. nov.

Plate XXIV., figs. 12-li, 12a.

P. foliis sparsis approximatis j^atentibus, coriaccis, recti.-<.

iinearibiis aciirainatis , basi subsessilibus anrjustatis, margine
plants; iiervo mediano excurrente ; fructibus parvis ovalihus,

acutis.
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Locality : Shag Point (Otago Musetun). 'E.r Coll. Geol.
Surv. Otago, 1862 ; Hector.]

Corresponds with Podocarpium iiwjcri of the Chalk flora

of New Zealand, which is desci-ibed in the nest sec-

tion, and with which it may be connected as regaids

genus.

The diflference consists only in the leaves, ^liich are in

Podocarpium iingcri straight (not bent in sickle-shape), and at

the basis often narrowed down to a short stem, and which
stand closer together and stiffer (see enlargement, fig. 12a).

The impression of a fruit (fig. 13) was found with the fragments
depicted, which (the fruit) is very similar to that of Podo-
carpium ungeri, but it is more ovate, and at one end somewhat
pointed. I have no doubt that this berry-Hke fruit belongs to

Podocarpus.
With the species described I compare Podocarpus totara.

Don., a species which is now living in the North and South
Islands of New Zealand. lu the European Tertiary flora I

venture to accept as analogous P. taxifei>, Ung., as a nearly
related species wliieli appears in the strata of Leoben.

Podocarpus hochstetteri, sp. nov.

Plate XXIV., figs. 1.5-17, 1.5a. 10./.

P. ramulis gracilibus, foliis tetiuibus hasi decurrentibus,

ramulorum Juniorum distichis aj^proxiiuatiii, linearibus plauis,

apicc acuminate mucronulatis ; fructibus parvis globosis.

Locality : Shag Point (Ganterbui-y Museum : Otago Mu-
semn). 'Ex Coll. Geol. Surv. Otago. 1H()2 : Hector : and
N.Z , Eep". 1872 ; v. Haast, I.e.]

Corresponds with Podocarpus tenuifolia. DC, now hving
in New Caledonia. The branch-stem is thin, and on it the
deposit of the leaves runs down (as sliown in figs. 15a and
16a). The approacliiug leaves of the young brunches are

two-lined, very narrow and linear, 1mm. wide, Tnim.-limm.
long, straight, seldom bent in sickle-shape, flat, narrowing
towards the point, which is provided with a small thorn.

No older brandies have as yet been discovered, which
were probably, as those of P. tenuifolia, covered with
shorter leaves, which either protruded less or were lying

closer.

At Shag Point a fruit (fig. 17) has been found, wliich is

distinguished from the preceding species by being spherical

and smaller : this fruit lies near fragments of the species de-

scribed, agi'ees well with Podocarpus, and probably belongs
to it. I dedicate this species to the memory of Fhrdinano
vox HOCHSTETTKR.
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Dacrydium prsecupressinum, sp. nov.

Plate XXIV., fig. 19.

D. ramis ramulisque gracilibus elongatis,foliis approxiviatis

,

subdeciissatim oppositis, erccto-2)ate7itibus vel suhimhricatis

,

subulatis falcatis, basi decurrcntib^is, ajnce viucronatis.

Locality : Shag Point (Canterbury Museum). [Ex Coll.

Geol. Surv. N.Z., Eep. 1872 ; v. Haast, I.e.]

A fragment of a branch with several slender twigs, which
project from it at acute angles. From the whole specimen
it may be recognised that the appearance of the plant was
very similar to Dacrydium cnpressimim, Soland., a splendid

tree of the present flora of New Zealand.
As shown in Part B of this work, the Dacrydium type is

already represented in the Chalk flora of New Zealand. The
Chalk plant which I assigned to the recent and nearest allied

genus Dacrydinium deviates, in consequence of its elongated or

ovate leaves, from the Tertiary species, which has awl-shaped
leaves. The latter is distinguished from the recent species

mentioned only by the leaves, which project upwards, and are

somewhat bent and sickle-shaped.

Between the Chalk and Tertiary forms of the New Zealand
flora is inserted in a remarkable manner Dacrydinm cupres-

sinoidcs, Ett., of the Tertiary flora of Australia, which has
linear lanceolate leaves which are consequently smaller than
those of the Chalk plant, but which are not awl-shaped like

those of the Tertiary Dacrydium of New Zealand, and which
may consequently be considered to be the forerunner of the

living D. ciipressinum.

MONOCOTYLEDONES.
NAJADEiE.

Caulinites otagoicus, sp. nov.

Plate XXVI., figs. 1-3.

C. caulibus simplicibus (?) ienuiter siriatis crassis, articulis

brevioribiLs longioribusve, rugis transversis necnon imnctis ver-

rucceformibus notatis ; foliis late linearihiis, nervis longitu-

dinalibiis tcnuissimis picLrallelis, cequalibus.

Locality : Shag Point (Otago Museum). [Ex Coll. Geol.

Surv. Otago, 1862 ; Hector.]
The parts of plants here described may be most suitably

enrolled with the collective genus of Caulinites, which com-
prises fresh-water growths with cylindrical stems, which are

striped lengthways, and sometimes articulated. The stems

are studded with scars (marks) of leaves and roots. The
leaves of these plants, where such were found, are always
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elongated, lanceolate or broad - linear, with parallel nerves;
the mid-nerve does not project. Fig. 3 is a fragment of the
lowest rhizome-stem, on which appear freqnently the cross-

wrinkles and scars : this stem left behind a thick coal sub-

stance. Fig. 2 represents an upper portion of the stem,
which has knots placed some distance from each other ; the
wrinkles and scars above referred to are however wanting in

the part represented by fig. 2. The flat impression, the very
thin coal-deposit on it, and the delicate longitudinal stria?,

often intersected by cross-stripes, indicate a soft herbaceous
nature. Fig. 1 represents a fragment of the long, broad-
linear leaf of this species of Gaiclmites. Judging from the
nature of the impression, the leaf must have been soft and
succulent.

These remains are not materially distinguished by their

properties from the species of Ccmlimtes of the European
Tertiary flora ; indeed, they approach very closely to one
species of the same—viz., C. radobojaniis. Suitable material
is, however, w^anting in order to establish the exact relation-

sliip of both species.

Palm^.

Seaforthia zeelandica, sp. nov.

Plate XXIV., fig. 25.

*S'. foliis maximis, ])innis crecto-patentibus , validis, Litis,

rhachis crassissima parte marginaliinfcriore adnatis, basi sitb-

attenuatis ; nervis primariis 5-7, incequalibus, interstitialcs

plurcs includentihus

.

Locality : Kawarau Basin, Dunstan (Otago Museum).
[Ex Coll. Geol. Surv. Otago, 1864 ; Hector.]

A fragment of a very large leaf of a pinnate palm ; the
whole width of the spindle is not before me, but it must have
been at least 4cm.-5cm. The spindle is ribbed longitudinally;

on its under surface, next to the edge, are the strong piimic
joined at acute angles. The pinnos are at least 4cm. wide

;

they become narrower towards the base, where they stand
out somewhat convex. The nervation of the pinna? shows
several principal nerves, which stand out unequally, and
between these are several delicate longitudinal nerves. 1 have
before me a second fragment of a leaf of this species, which
shows, however, no spindle but only a pinna on w'hicli the

nervation is better preserved than on the first-mentioned frag-

ment, from which the above description was made. A conipari-

son of the fossil described with living palms pointed to Seafor-

thia robusta, R. Brown, a splendid Australian palm, the leaves

of w'hich show a similar junction of very strong pinmc to a
strong spindle, and also a similar nervation. The leaf of this
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palm attains a length of 3cm.-4cni. ; the spindle measures 4cm,

at the base. The leaves of the fossil species have probably

exceeded considerably the length just mentioned.

It is remarkable that the genus Seafcrrthia belongs also to

the European Tertiary flora in consequence of a closely-related

species. The spindle and pinna? of tliis species, which is

still undescribed, are however smaller, and there are not so

many principal nerves. The specimen was found in the strata

of Eibiswald, in Steiermark.

DICOTYLEDONES.
APETAL^..

CASr.\EIXE.E

.

Casuarina deleta, sp. nov.

Plate XXVI., figs. 4, 5, ba.

C. reams nocloso-articulatis, aphyllis ; articulis cylindricis

tcnuiter striatis, vaginatis, vaginis adpressis, dentihiis lanceo-

lato-Uneanbus ; ramiilis tenulbus.

Locality : Shag Point (Canterbury Museum). [Ex Coll.

Geol. Surv. N.Z., Eep. 1872 ; v. Haast, I.e.]

The fossil depicted in fig. 4 shows knotty articulated

branches, which are leafless and finely striated. At the knots

vaginal remains are recognizable ; the small narrow lanceo-

late incisions of the vagina ai'e pressed against the stem.

Besides the remains of these branches I noticed much
thinner ones, which were also articulated and studded with

vaoinse. and which may be considered to have been small

branches of the same plant. Fig. 5 represents one of these-

small branches of its actual size. Fig. oa is only moderately

enlarged. There is no doubt that we have before us the fossils

of a Casuarina. This fossil is distinguished from the Casuarina-

like j)lant which I have described in Part B as Casuarinites

cretaccus by the longitudinal stripes of the articulated

branches ; the stripes are finer and not ribbed and projecting,,

and the incisions of the vagina? are smaller.

Mykicf.-t:.

Myrica subintegrifolia, sp. nov.

Plate XXYI.. fig. 13.

1[. fuliis suhcoriaceis, ohlongo-spathulati^, ex apice rolun-

(lato brevissime ct mutiee actnninatis, basin versus brevitcr

angustatis, margine integerrimis ; nervatione camptodroma,

ncrro primario validiusculo, secundariis tcnuibus sub angulis

acutis egredicntibus ; tertiariis obsolctis.

Locality: Shag Point (Canterburv Museum). [E.r Coll.

Geol. Sitrv. N.Z., Eep. 1872 ; v. Haast, Ic.^
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This reminds me of Myrica integrifoUa , Ung., of the Central

European Tertiary flora, "from which it is distinguished by the

small thorny point and the thinner texture of the leaf.

From the rather strong primary nerve spring delicate

secondary nerves, which run somewhat curved, and which

have been presen'cd in few places. No trace of tertiary nerves

exists ; however, these may have been very delicate, as in the

related .1/. integrifolia.

Myrica proxima, sp. nov.

Plate XXVI., fig. 14.

M. foliis coriacels, lanccolato-oblongis, apicc hrcviter, basi

Innge {?) angustatis, margine deHticulatis ; nervatiom campto-

(Iroma, nervo primario valiclo, secundariis suhanguUs vix acutk
orientibus, i^Tomincntihus, simplicibus vel furcatis, longioribus

cum'brevioribus altcrnantibus ; nervis tertiariis e latere externo

secundarioruvi sub angulis raldc acutis egredientibus : reticulo

ohsoleto.

Locality: Malvern Hills, I. (Canterbury Musemi. [Ex
Coll. Geol. Surv. Cant. ; w Haast.]

This species as well as the previous one represents also a

species in the European Tertiary flora—viz., Mi/rica lignitiim,

Ung. I have before me only a fragment of a leaf (fig. 14). The
cliaracteristics which it presents do not only indicate the genus
Myrica, but they designate M. lignituni, and consequently I

consider the identity of the species as most probable ; how-
ever, I do not venture to accept this unreservedly, as only a

single imperfect fragment is before me. I therefore leave the

final decision to futui-e researches.

I may here mention, in order to meet possible doubts as re-

gards the acceptance of the genus Myrica among the Tertiary

flora of New Zealand, that I have found three species of

Myrica among the Tertiary fossils of Australia, which are

closely related to the European Tertiary species, of which latter

}f. koninki approaches M. proxima very closely.

Myrica praequercifolia, sp. nov.

Plate XXVI., figs. 6, 12, ta.

M. fructibus spha^ricis, granulosis, foliis subcoriaceis.

ohlongis, basi brcvitcr cunciformibHS, margine suboppositc

sinuatis pinnatilobisve , subsessilibus ; nervationc camptodroyna

,

nervo primario dcbili, recto, infra apicem evancscente ; nervis

secundariis tenuibus, angiilis variis acutis egredientibus, simpli-

c-ibus rectis ; nervis tertiariis tenuissimis ; reticulo obsoleto.

Locality : Shag Point (Canterbury Museum ; Otago
Museum). [Kc Coll. Geol. Surv. Otago, 1862 ; Hector: and
(leol. Surv. of N.Z., Rep. 1872 ; v. Haast, I.e.]
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Small firmly-fixed leaves, 20mm.-3omm. long by 8mm.-
13mm. wide, narrowing at the base, where they are wedge-
shaped ; sinuate at the edges or piunate-lobate. The leaves

are very similar to those of Myrica quercifolia, L., especially

to the variety laciniata, in which the lobes of the leaves

are unequally wide and long, sometimes projecting at an
acute angle, sometimes almost horizontal, and consequently

the simple secondary nerves, which supply them, start at

different acute angles.

T?ie primary nei-ve is somewhat delicate, and disappears

below the top of the leaf, as in the living species named.
There are only traces of the tertiary nerves, which ai-e very

delicate ; the reticulation, however, is not preserved. The
acceptance of this fossil leaf as a fern-fragment is completely

precluded.

A fruit (fig. 12) was found at Shag Point, wliich agrees

well with that of M. quercifolia, and which I place together

with the leaves described as belonging to the same species.

The fruit is globular, measures 6mm. in diameter, and shows
a grained surface.

The species described may consequently be considered in

every respect as a forerunner of M. quercijolia, L., which is

indigenous at the Cape of Good Hope, from which it is only
distinguished by the leaves, which are on the whole compai'a-

tively narrower, but at the base less narrow, and also by the

fruit, which is larger.

Betulace^.

Alnus novae-zeelandiae, sp. uov.

Plate XXVI., figs. 15-17.

A. foliis mcmhranaceis, petiolatis, latiiiscitlis, obovatis vel

cllipticis basiohtusis, marrjinc integcrrimis velixirce denticulatis

;

nervatione mixta, camptodroina, hinc incle craspedodroma,

nervo iwimario prominentc recto; nervis secundariis angulis

d'0P-5(P egredieniibus, subreetis eel paiillo curvatis, simpli-

cihus vel apice furcatis ; nervis iertiariis distinctis, latere

externa secundarioriLm angulia aciifis exeuntibus, simplicibus

vel ramosis, inter se conjunctis, rclicido inconspicuo.

Locality : Sliag Point (Otago Museum) ; Eedcliffe Gully

(Canterbury Museum). \Ex CoW. Geol. Surv. Otago, 1862
;

Hector: and Geol. Surv. Cant. ; v. Haast.]

Alder-leaves which I could almost bring to an agreement
with Alnus kefersteinii, Gccpp., as the agreement in all charac-

teristics is so great, with the exception of the nature of the

edge and the manner in whicli the secondary nerves end.

The leaf is thin and lierbaceous ; tlie stem attains a length of

iHnnn. ; the edge is cither unbroken or now and then dentate
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-^ith the notches distant from each other. Some of the second-

ary nerves run along the edge toward the notches ; others end
before they reach the edge, in a short up'^-ard cm've. In the

larger leaves the lower secondary nerves are provided with

outer nerves, as in most alder-leaves ; in the same manner the

tertiary nerves stai-t at the outside of the secondary nerves at

acute angles, and run out either singly or in branches in order

to connect among each other. Eeticulation is not -s-isible ; it is

probable it was only faintly developed, as in most of the Alnus

species.

CUPULIFEE^:.

Quercus parkeri, sp. nov.

Plate XXVI., fig. 23.

Q. foliis snhmemhraiuiceis, petiolatis, oblo)igo-ellipticis, in

snpcriorc parte crenato-lohatis, lohis rotundato-obtusis integcrri-

mis, in inferiore profunde sinuato-lobatis, lobis 7indulatis vel

sublobatis obtusis ; nervation^e craspedodroma, nervo primario
promincntc recto ; nervis secundariis sub angulis 5(F-60^ orien-

tibus, rectis, simpiUcibus vel inferioribus extusramulis instructis

;

nervis tertiariis latere externa sub angulis acutis egredlentibu^,

in superiore parte fere transversis, inter se conjunctis, reticulo

obsoleto.

Locality: Shag Point (Otago Museum). "£".1' Coll. Geol.

Sm-v. Otago, 1862 ; Hector.]

An oak-leaf which belongs to a species of the section

Lepidobalanus, Endl., and to the group Eobur. The texture of

the leaf is thin, almost skin-hke, the shape is oblong-elhptic ;

the leaf has a stem 1cm. long, which springs from a stumpy
base. At the upper pai't of the leaf the edge is provided with
small lobes, which may be almost termed notches. From the

middle of the lamina the edge is sinuate and has pairs of lobes,

wliicli are at this part of the leaf wavy at the edge (or notched
and provided with lobes). The lobes at this pjirt of the leaf

are the largest, and are all bluntly rounded off. The nervation

shows altogetlaer the type of the lobate oak-leaves of the

group named, the comparison of whixih led me to three species,

the characteristics of which seem to be united in the fossil.

The species referred to are Quercus macranthera , Fisch. et Mey..

Q. viongolica, Fisch., and Q.j^ubescens, Willd. Our fossil species

has, in common with the first-named, the larger number of

lobes which stand more outwards ; with the second species the

gi'eater number of lobes which are rounded, and also the ai"-

rangement of the smaller lobes at the upper and the larger

lobes at the lower part of the leaf ; our fossil and the third-

named species have in common the shape of the larger lobes

and the length of the stem of the leaf. Quercus 2^<^f'l''i^yi is

distinguished from the living species named as follows : From
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y. macrantlicra by the more imequal lobes and the loDger
stem ; from Q. mongolica by the lobes which stand more out-
wards and by the longer stem ; from Q. imhesccns by the larger
number of lobes, especially of the small ones at the top of the
leaf.

I have named this species after Professor T. J. Pakkek, of
Dunedin.

Quercus deleta, sp. nov.

Plate XXVI., fig. 25.

Q. foliis membranaceis, breviter petiolaiis e basi acuta late

lanceolatis, margine undulato remote dcnticulatis ; nervatione
craspedodroina , nerio primario valido, apicem versus sensim
attenuate, subficxuoso, nervis secundariis S7ib angiiUs 60P-7(f

orientibus arcuatis, simplicibus eel apice ramosis : nervis

tertiariis tenuissimis, angulis acutis exeuntibiis ; reticulo

obsoleto.

Locality : Shag Point (Canterbury Museum). \Ex Coll.

Geol. Sm-y. N.Z., Eep. 1872; v. Haast, /.c]

An imperfectly-preseryed fossil leaf, of which the edge,
the outline, and the nervation may be so far completed that
its designation as an oak-leaf seems by no means uncer-
tain. The texture is thin, the base somewhat narrowed, with
a short stem ; the shape is elongated ; the width reaches 4cm. :

the edge is irregular and wavy, and also fringed with smali
sharp notches, on which the secondary nerves run, which are

curved. The secondary nen'es start at somewhat acute angles
from a stout primary nerve, which is bent irregularly. The
tertiary nerves, which are very delicate and mostly imperfectly
at preserved, start from the outer side of the secondary nerves
acute angles and are connected among each other. There are
indications of very deUcate reticulation with narrow meshes.

I compare the leaf described with the fallen leaves of some
species of American oaks. Especially it seems to corre.spond

with those of Quercus corrugata, Hook.
I could not find any among the known fossil oak-leaves

which show a noticeable agreement with the leaf here
described.

Quercus celastrifolia, sp. nov.

Plato XXVI., fig. 24.

y. foliis submembrayiaceis pctiolatis, obovato - ohlongis,

margine scrrato - dentatis ; nervatione craspedodroma, nervo

primariofirvio ; nervis secundariis sub angulis S(P-40^ oricntibiis.

laviter arcuatis, subsimplicibus ; nervis tertiariis tenuibus,

angulis acntis egredientibus, reticulo obsoleto.

Locality: Shag Point (Canterbury Museum). \Ex Coll.

Oeol. Sm-v. N.Z., Rep. 1872 ; v. Haast, I.e.]
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The leaf has a thiuuer, more herbaceous texture ; it has a
short stem, it is elongated inverted-ovate, being wide towards-

the base and somewhat narrower towards the point. The
imperfectly-presei-v-ed edge shows in places unequal notches,

which, however, are wanting at the base. The secondary

nerves start from the strongly-defined nerve at remarkably

acute angles ; the secondary nerves converge towards the

edge and diverge towards the base ; they are smiple and end in

the teeth. The tertiary nerves are very delicate, and start at

the outer side of the secondary nerves at right angles. The
reticulation is not preserved.

This leaf is similar to, and agrees as regards genus with,

the inverted-egg-shaped leaves of Quercus aquatica, Walt.,

which are sometimes provided with a few notches.

A minute examination of the relationship of this species

with other forms of oaks of former ages must be left to future

researches upon suitable material, but I believe, in consequence
of the characteristics of the leaf before me, that on the one
side I may designate it as analogous with the oak species of

the European Tertiary flora, Q. tcphrodcs, Ung. ; and on the

other side with the American Tertiary flora, viz., Q. cUisiana,

Lesq.

Quercus lonchitoides, sp. nov.

Plate XXVr., figs. 20-22.

Q. foliis submembranaceis, petioJatis, lanccolatis vel oblonyis,

utrinque angustatis, basi aqualibus vel subinaqiiaUbus, apice

acuminatis, margbie argute ct grosse serratis ; nervatione cras-

pedodroma, nervo j)rwiario promineiite recto ; nervis seciindariis

distinctis, sub angulis 3o^-4o'' orientihus, numerosis simpUcibui
v^y.tis vel subarcuatis, inter se j)aralh'J}s ; nervis tcrtiariis vix
conspicuis.

Localities : Shag Point (Otago Museum). Murderer's Creek
iTrehssick); Malvern Hills, I.; Eedcliffe Gully (Canterbury
Museum). [Ex Coll. Geol. Surv. Otago, 1862; Hector: and
Geol. Surv. Cant. ; v. Haast.]

These leaf-fossils indicate a thinner texture, which may
scarcely be termed leathery. They have a stem the length of

which could not be fixed, as it is imperfectly before me. The
leaves have either an elongated or an equally-sided lanceo-
late form, or are sometimes unequal at the base. The shape
becomes narrower towards both ends, but more so towards the
point. The edge is closely and coarsely notched. The nerva-
tion shows a rather strong defined primary nerve, which is

straight and diminishing towards the point. There are also
numerous almost well-defined secondary nerves, which are
either straight or somewhat curved and" simple. They start
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at acute angles, are parallel with each other, and terminate
in the teeth at the edge. In consequence of the unfavourable
nature of the stone the tertiary nerves are scarcely recogniz-
able. I was enabled to discover in specimens figs. 21 and 22
a few tertiary nerves, which start from the outer sides of the
secondary nerves almost at right angles.

There is no doubt that these leaves belong to Querciis.

They show on the one hand the greatest similarity with those
of Q. dnjvicjoidcs, Ett., of the Tertiary flora from Dalton, near
Gunning, in New South Wales (vide my Contributions to the
Tertiary Flora of Australia, Memoir i., vol. xlvii., p. 117

;

pi. ii., fig. 2) ; and on the other hand they are similar to

the leaves of Q. lonchitis, Ung., of the European Tertiary flora
;

between both of which they occu^py an intermediate position

as regards size, shape, and notches. There is no difference in

the nervation.

We may conclude from the few fossil leaves here shown
that not only the size but also the condition of the edge of the
leaf is subject to a few alterations. Fig. 20, from Murderer's
Creek, comes nearest to the above-named Q. drymcjoidcs in

consequence of the more projecting teeth of the leaf.

Dryophyllum dubiurn, sp. nov.

Plate XXVI., figs. 19, 19a ; Plate XXVII., fig. G.

D.foliis coriaceis, anguste lanceolatis, hasi rotundata petlo-

latis, apiccm versus senshn attemiatis, irregulariter sinnoso-

dentatis ; nervatione craspedodruvia, nervo priviario pTomincnte
recto, aplccm versus attenuato, secundariis distinctis, sub an-

gulis 55°-G5'^ orientibus, numerosis approximatis flexuosis, leviter

curvatis, apice furcatis, .ramo antico marginem adscendente,

postico craspedodromo ; nervis tcrtiariis e latere externo sub
angulis acutis egredientihus, tenuisshnis ramosis, in rcto irregu-

lariter polygono coeuntibus.

Locality : Landslip Hill (Otago Museum). [Ex Coll.

Geol. Surv. Otago, 1862 ; Hector.]

The remains depicted were found in the same stratum
beside each other. They appear to belong to one species,

although the basal piece (fig. 19) seems doubtful. The nerva-

tion (tig. Ida) and the shape of the leaf indicate Dryojjhyllum.

D. lineare, Sap., of the fossil flora of Sezanne, seems nearest

to our species, of which the secondary nerves are, however,
more bent and ascend more tow^aids the edge. The species

before us is distinguished from D. nelsonicum, m., which ap-

pears in the Chalk flora of Pakawau, and which has been
described in Part II., by the horn-like serrated edges, by .the

winding fork-like secondary nerves, and the very delicate

tertiary nerves.
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Fagus ulmifolia, sp. nov.

Plate XXVII., figs. 4, ia, 5.

F.foUis membranaceis , breviter petiolatis, oblongis vel lan-

ceolatis, basi rotundatis vcl obtusiusculis, apicc angustatis

acutis acuminatisve, margino irregulariter vcl dujAicato-dentatis ;

nervatione craspedodroma, nervo primario prominente recto ;

iiervis secundariis numcrosis approximatis , sub ctngulis 40^-50'^

oricntibus, distinctis, rcctis vel paullo arcuatis, simplicibus

,

rarius furcatis ; nervis tertiariis tcnuissimis rectaiujularibus,

ramosis, inter se conjunctis ; reticido obsolcto.

Localities : Shag Point ; Waugapeka (?) (Canterbury Mu-
seum). [Ex Coll. Geoi. Surv. N.Z., 1862-1867 ; Hector.]

A series of fossil leaves from Shag Point made it possible for

me to obtain elucidation not only as regards the genus to

which they belong, but also as regards the circle of forms of

the species. The leaves are of delicate texture. They have
a short stem ; they are oblong or lanceolate. At the first

glance the leaves might be taken for those of Ulntiis in conse-

quence of the irregular edge, which is partly biserrate, and
also because of the crowded parallel secondary nerves, which
are slightly curved in a bow-like form. The base of the leaves

is, however, not oblique as in Ulmus, but symmetricall}'

rounded off, the point sometimes more, sometimes less, drawn
forward. The serrations are very small ; they stand a little

outwards, and are directed forwards ; the biserrate edge, where
it can be traced, is not distinctly defined, and becomes gra-

dually irregular. The primary nerve is not pronounced, but
is most prominent at the base, where it springs out of a
petiole, which is 4mm. long. The secondary nerves, which
start at acute angles, are rather delicate, seldom straight,

mostly somewhat converging and bent towards the edge ; they
are either undivided or now and then bifurcate ; they end
usually in the points of the serrations, or sometimes in the
sinuations. The latter has never been observed in TJlmus, but
it is normal in some species of Fagus. A leaf, which is at the
base almost heart-shaped, has on the lowest tertiary nerves
a development of outer nerves which are not pronounced.
The reticulation is not preserved. The tertiary nerves, which
are very delicate and close together, start frorii both sides of

the secondary nerves at right angles ; the tertiary nerves are
only partly preserved in a few fossils. I have a leaf before
me from Wangapeka, which I cannot classify here with cer-

tainty, as the state of its preservation leaves much to be
desired.

The comparison of these leaf-fossils with corresponding
forms of living species demonstrates that here the genus Fagus
only can be accepted. Two species, F. proccra, Poepp. et
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Fa\(\\., and F. alpina, Poepp. etEndl., both indigenous to Chili,

liave been proved to be the most nearly related to the fossils

described. In the first the secondary nerves run to the points

of the serrations, in F. aljylna to the sinuations. As both
occur in tlie fossil species, this combination of characteristics

indicates clearly a connnon origin which the living species

have in tlie fossil species. The leaves of these descended
species are usually much smaller than those of the original

species ; sometimes, however, the leaf of F. proccra attains

perfectly the dimensions of the leaf of F. iilmifolia, as shown
by a specimen of a leaf from the herbarium in Kew Gardens.
The leaf of F. alpina attains a length of 33mm., and a breadth
of 13mm. (see Ettingsh. : Leaf - skeletons of the Apetahv,
Memoir, vol. xv., pi. viii., fig. G).

Fagus ninnisiana, Ung.

Plate XXVIl., iig. 1.

I'ngcr : Itcitur.ns of Fosull Plantfi from Neio Zealand, Voijaijc dc " Novaya,''
col. i., div. 2, JJ. 6', lil. Hi., fifjs. 1-9.

LocalHij : Shag Point (Otago Museum). [Ex Coll. Otago
Geol. Surv., 1862 ; Hector.]

The fossil leaf (fig. 1) from Shag Point shows a remtirkable

approach on tJie one hand to the European Tertiary species

Fagns dcncalionis, and on the other hand to the North
\.vi\ex\ci\.n F. ferruginea. The secondary nerves are straight,

approaching each other, close together, and rather pro-

nounced. The tertiar}' nerves are not preserved. The serra-

tions agree with those of F. ninnisiana, and the shape agi'ees

perfectly with the leaf-fragment No. 6, mentioned by Unger in

the passage indicated.

Fagus lendenfeldi, sp. nov.

Plate XXVI., iig. 18 ; Plato XXVII., ligs. 2, 3.

/'. fvliis coriaccis, pctiolatis, ovato-ohhnigis ret lanccolali^,

baal ubtusissiniis vcL truncaiis, apicem versus angustatis,

marginc irregularitcr dentatis ; nervationc craspedodronia, nervo

primario Jirniu, prominenie recto; nervis secundariis nioncwsis,

snha)igulis40'-oO°oricniihus,proviinentihiLs,rcctisveldivergcnti-

arcuatis,'si)nplicilms, basilarihus extrorsmn ranwsis ; nervis

tertiariis e latere cxterno secundarioriuii sub angulis acntis

i\revntibns ; rcliculo obsoleto ; nuculis ovali-trigonis, striatis.

Locality : Malvern Hills, I. (Canterbury IMuseum). [Ex
Ooll. Geol. Surv. Cant. ; v. Haast.]

In the locality named a few impressions of beech-leaves

were found in a sandy ferruginous rock, which, upon nearer

examination, were found to be distinguished by several charac-

teristics fiom those already known. To judge from the im-
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pressions left in the rock, the texture of the leaves must have
been rathei- firm, and even leathery. The petiole, as shown in

fig. 3, attains at least a length of lcn^. I must, however, re-

mark liere that I could not come to the conclusion that I had
prepared the whole of it in its entirety. The base of the leaf,

where tlie same is before me in its perfect state, is rather ter-

minated abruptly than obtusely rounded off; the serrations are

unequal or biserrate where it is possible to recognise thenr

notwitlistanding the coarse nature of the rock, which is un-

favourable to the preservation of delicate parts. The nu-

merous secondary nerves are at their origin often diverging

and bent ; the lowermost are provided with pronounced
outer nerves. The tertiary nerves start outwards at acute

angles.

A fruit-fossil (fig. 2) was found at Malvern Hills, I., togethei-

with the leaves described, which, in consequence of its charac-
teristics, may be considered to be a small beech-nut, and which
may probably belong to the same species.

In consequence of the leathery texture of the leaf, tliis

series may be placed in the division Notliofagu.'i, while as

regards form and nervation of the leaf it corresponds to the
species of the division Eiifacjus. The species now under dis-

cussion is distinguished from the foregoing not only by the
firmer texture but also by the obtuse or abruptly terminated
base of the leaf, and also by the pronounced outer nerves of

the lowermost secondary nerves. It seems to agree with the
Australian Tertiary Fagus icilkinsoni, Ett.

I dedicate this species to Dr. K. von Lendenfeld, who is

deserving as regards the exploration of New Zealand.

UlvMACEJ-:.

TJlmus hectoi'i, sp. nov.

PJaLo XXVI 1., fig. 8.

r. foUiH vicmhranaceis, lanccolatia (icn/niiuilis, (jioa.sc

cienato-dentati.-i ; ncrvatione craspcdodronia, nervo primario
dcbili ; nervis secundariis sub aiignlis 40^—5(P orientihus, icmii-
hus, simpUcibus, paullo curvatin ; nervia tortiarlis obsolctis.

Localitji : Shag Point (Otago Museum). [&• Coll. Geo!
Surv. Otago, 1862 ; Hector.]

This recalls the narrow leaves of Fhna.s hraniiii, Hccr
(ccHJiparc '^ Tertiary Flora of Switzerland," ii., pi. 71), fig. I7j;
Imt from the latter it is distinguished by the coarse and'
simple serrations. Tlie narrow stiape of the leaves of Planera
?«?r/e?-/ approaches also the fossil very closely, and consequent!)
it seems doubtful if it ought to be placed with Uimus. As
regards this, more perfectly preserved specimens must neces-
sarily give elucidation. As regards tlie choice of genus, tin-
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observation may suffice that in Flanera it is unusual for the

secondary nerves to start at acute angles, while this often

occurs in Ulmus.

Planera australis, sp. nov.

Plate XXVII., fig. 9.

P. foliis breviter petwlatis, inembranac&is, ovatis vel ovato-

oblongis, basi rotiindata subinaquali, cqnce acuminatis, mar-
(jine grosse dentatis, dentibus obtusmscuUs cmtrorsnm versis

;

nervatione craspcdodroma, nerve primario promincntc recto,

apicem vcrsiis valde attcnuato ; nervis secundariis stih angulis
65°-65°, inferioribus sub obtusioribus orientibus, tcnnibus, sub-

ciirvatis ; nervis tertiariis angulo snbrecto egrcdientibiis,

tcnuissimis, jjleriimque obsoletis.

Localities : Shag Point (Otago Museum); Malvern Hills, I.

;

Murderer's Creek (Canterbury Museum). [Ex Coll. Geol.

Surv. Otago, 1862 ; Hector : and Canterbury; v. Haast.]

Shows an extraordinary similarity with Planera ungeri,xn..,

which is spread throughout the European Tertiary flora and
the North American Tertiary strata. I found it impossible to

discover a difference in so fa-r as the characteristics of these

leaves could be compared, so that if the Planera remains from
New Zealand occurred in European Tertiary strata we should

immediately ascribe them to P. ungeri. -As, however, in these

remains the tertiary nerves are defectively preserved and the

reticulation is altogether wanting, no exact comparison could

be made, the decision as regards the identity of the species

must be left to future researches, and for the present the New
Zealand Planera species must be brought under the above
designation.

MOEE.E.

Ficus sublanceolata, sp. nov.

Plate XXVII., fig. 7.

F. foliis coreaceis oblongis, integerrimis, nervatione camiJio-

droma, nervo primario valido recto, nervis secundariis sub

angulis 65^-86° orientibus, firmis prominentibus , valde arcuatis,

marginem versus inter se conjunctis ; nervis tertiariis pro-

viinentibus, fere rectangularibus, flexiiosis, ramosis, inter se

conjunctis, reticulo obsoleto.

Locality: Shag Point (Otago Museum). {Ex Coll. Geol.

Surv. Otago, 1862 ; Hector.]
Corresponds on the one hand with Ficus lanceolata, Heer,

on the other with F. burhei, m., but is distinguished from
both by the stronger, closer secondary nerves, which start at

obtuse angles ; it is moreover distinguished from the last-

named species by the tertiary nerves, which start at nearly a.
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right angle : these latter are strong, bent hither and thither,

they have branches and form a loose prominent net of meslies,

in \Yhich possibly a very delicate net may have existed, which,
however, has been lost. The margin of the fossil leaf is

partly destroyed, but it is possible to conclude that it had no
serrations. ' The remains of the charred substance on the
stronger nerves indicate a firm leathery substance.

MoNIMIACEiE.

Hedycarya prsecedens, sp. nov.

Plate XXVII., fig. 19.

R. foliis coriaccis, lanceolato-ohlongis, utrinquc angustatis,

innrgine dcntatis ; nervatione brochidodroma, iiervo j^'i'ifnario

Jirmo, recto, versus apiccm attenuato ; ncrvis secundariis sub
angnlis 50^-60° orientibus, distinctis, arcuato-Jlexuosis, ramosis,
laqueos margiuales 1-2 seriatos formantibzis ; vervis tertiariis

angido subrecto cxeuntibus tcnuibus, rix consjncuis.

Locality: Shag Point (Canterbury Museum). [Ex Coll.

N.Z. Geol. Surv., Eep. 1872; v. Haast, I.e.]

This agrees well with the living species HcdTjcarija austral-

asica, DC, on the one hand, and on tlie other witli H. curopcea,

Ett. ("Tertiary Flora of Bihn," ii., vol. xxviii., p. 191, pi. 30,
figs. 3, 4), which has so far been found only in the polished
slate of Kutschlin, near Bilin. The fossil leaf before me
may be perfected to an elongated or almost lanceolate leaf,

which has probably attained a length of 15cm. and a width of
5cm. The lamina narrowed towards both ends ; the edge
shows rather large serrations, which stand closely together,
and the points of which are turned outwards. The primary
n-^rve is strongly pronounced, but it is less strong than in
H. etiropaa. The secondary nerves start at a distance of
lOmm.-lGmni. from each other, while there are fewer in the
species named. The meshes at the edge and the tertiary
nerves are only indistinctly perceptible, in consequence of the
unfavourable nature of the rock.

Laueine^.

Cinnamomum intermedium, sp. nov.

Plato XXVJI., figs. 20-22.

C. foliis pctiolatis, coriaccis, ohlongis, basi acntis vcl angu^-
taio-productis, margine integerrijnis ; nervatione acrodrovia,
ncrvo priviario valido, recto ; nervis secundariis proviincnlibvs,
infimis s^qjrabasilaribus curvatis, clongatis, a margine renwlis,
reliquis sub angulis 45'^-6(F orientibus, nervis tertiariis trans-
i>ersis, inter se remotis.

18
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Localities : Shag Point ; Redcliffe Gully (Canterbury

Museum), [i^x- Coll. Geol. Surv. Otago, 1862; Hector: and
Cant. ; v. Haast.]

Inserted between Cinnamomum polijnwrphum, A. Brauu.

sp., and G. j'^olymorjjhoidcs, McCoy, with both of which it

has in common the shape, the texture of the leaf, and also

the characteristics of the nervation. The species under de-

scription is distinguished from the first-named by the more
numerous secondary nerves, which start principally at more
acute angles, and which come closer to those running to the

points ; it is distinguished from the last-named species by the

Buprabasilar nerves, which are more distant from the edge,

and W'hich run to the points, and also by the more acute

angles at which the other secondary nerves start. It must be

reserved for future finds to lead to a decision as to whether
these species are connected by transitions, and consequently

united, or whether they must be considered as separate.

Laurophyllum tenuinerve, sp. nov.

Plate XXVII., fig. 11.

L.foliis coriaceis, petiolatis, lanceolato-ohlongis , basi acutis,

nervatione camptodroma ; nervo primario proviinentc, apicetn

versus valde attenuato ; nervis secundariis tenuihus,paucis, inter

se rcmotis, sitb angulis oO-°-GO° orieniihus ; nervis tertiariis

obsoletis.

Locality: Shag Point (Canterbury Museum). [Ex Coll.

N.Z. Geol. Surv., JRep. 1872 ; v. Haast, I.e.]

An oblong fossil leaf, with a petiole ; the apex of the

leaf is destroyed, but if perfected it presents an almost lanceo-

late form. The petiole is 13mm. long ; the edge is not

serrate ; the texture is leathery to a remarkable degi'ee. The
primary nerve is prominent as far as the middle of the

lamina, and from it proceed the secondary nerves, which are

undivided, and in the middle 10cm. distant from each other :

they disappear towards the edge in a faint curve. In con-

sequence of the unfavourable nature of the rock, the teiliary

nerves and reticulation are not perceptible ; to judge from

a few indications of the latter, it was composed of very deli-

cate and narrow meshes of equal shape. This fossil has alto-

gether the same appearance as those from the brown-coal flora

of Loeben, which I decided as belonging to La2(rus j^lioaboides ;

the secondary nerves of this species are equally delicate, and
run in curves ; the reticulation is very delicate, and composed
<^f narrow meshes, as in many living Laurinece. However, the

species described may remain for the present under the desig-

nation Laurophyllum., until it is possible to gain from better

material safer points for a more exact designation of the genus.
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Daphnophyllum australe, sp. uov.

Plate XXVII., fig. 10.

D. foUis coriaceis petiolatis, ovalibus, hast ohlusmsculis,

marginc integcrrhnis, nervatione camptodroma, nervo ])rii)ia)-i(i

crasso, recto ; nervis secundariis sub angulis 40"-50° orientibua,

panels, panllo arcucitls, simpHcibiis ; nervis icrtiariis iucon-

spicuis.

Locality: Weka Pass (Canterljiu'v Museum). [Ex CoW.
Geol. Sui-v. Cant. ; v. Haast.]

The petiole, which is more than 2mra. thick and 14mni.
long, appears to be joined to the lamina somewhat obliquely

;

I have observed this often in Daphnophyllum leaves. From
a very strong primary nerve start on each side a few secondary
nerves slightly cm-ved upwards, which are distant from each
other 13nim.-17mm. The more delicate nerves have not

been preserved, but traces of these indicate an extremely fine

reticulation. The fossil betrays some similarity to Daph-
nophyllum elUpticum, Heer, from the Chalk flora of ^Moletein,

in Mora\da, from which it is, liowever, distinguished by the

smaller number of the secondary nerves and the greater

distances between them.

Santalace.^:.

Santalum subacheronticum, sp. uov.

Plate XXVIL, fig. 12.

S. foliis petiolatis coriaceis ovato-oblongis, utriiicjice obtusi-

iisculis, margine integerrimis, nervatione hyphodroma, nervo
primario vix prominente, apiccm versus cvanescente ; nervis
secundariis vix conspicuis.

Locality: Shag Point (Canterbury Museum). [Ex Coll.

N.Z. Geol. Surv., Rep. 1872 ; v. Haast, I.e.]

The somewhat bent petiole is 6mm. long, and joined to an
obtuse, somewhat narrowed base of the leaf ; it runs into a
scarcely defined primary nerve, which in its further course
soon disappears. Traces of the secondary nerves are visible

only in the lower part of the lamina. The fossil leaf, shows,
as regards size, texture, and shape, the greatest similarity
to those of Santalum achcronticum, Ett., of the Europeaii
Tertiary flora, from which it is only distinguished by the mucli
more delicate nerves. As regards this, future researches upon
better material will furnish information.

Proteace^.

Dryandra comptonisefolia, sp. nov.

Plate XXVII., figs. 11-18, 18ff ; Plate XXVJII., figs. 9-12.

D. foliis coriaceis breviter petiolatis, lanceolato-linearibus.
basi apiceque longe angustatis, suhoppositc jnnnatilobis, lobis
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medio cequalibus, antror.ritni et deorsum decrescentibus con-

flnentiMisqne, ovatis vel rhomheis, intcgerrimis ; nervationc

camptodroma, nervo primario d is tincto, recto; nei-vis secwidariis

in quovis lobo 1-3, angnlo recto vel svbrecto egredicntibus,

dmplicibns ; rete vix consiyicuo.

Locality : Murderer's Creek, Trelissick (Canterbury Mu-
seum). [Ex Coll. Geol. Surv. Cant.; v. Haast.]

Notwithstanding the unfavourable nature of the rock, the

leaf-impressions have an appearance as if the leaves which

have formed them have not been coarse, but rather fine-

and leathery. The lamina is more linear than lanceolate, and
narrows towards both ends somewhat equally ; at the base it

ends in a short petiole. The lobes vary in their position, size,,

and shape ; they are most frequently opposite or nearly oppo-

site each other, they are seldom alternate; they are largest

in the middle of the lamina ; their size diminishes gradually

towards both ends, where they run often together, so that the

ends appear only serrate. The shape of the lobes fluctuates

between the oviform and the rhoniboidal ; their points are

sometimes short and narrowed, and sometuues obtuse. The
secondary nerves start from the proportionately little-pro-

minent primary nerve at angles from 75° to 90°, one to three of

which run to each lobe (see the enlargement, fig. 18«), in

which only one becomes prominent, and represents the middle

nerve of the lobe ; the remaining nerves are fine and al-

most obliterated. Of the reticulation hardly anytliing is

visible; but this may probably be ascribed to the sandy rock,

provided it was of a very delicate nature. On one lobe I was
enabled to discover meshes, which are similar to those of the

species Dryamlra.
The fossil leaves described have a great similarity on the

Ime hand to those of Dryandra bcnthami, Ett., of tlie Ter-

tiary flora of Australia, and on the other hand to those of

D. acittiloba, Ett., of the Tertiary flora of Bilin. The fossils

described are distinguished from both of the species named
by the more delicate texture and the nervation ; they cannot

be mistaken for the species of Gleiclienia if the nervation is

taken into consideration, the not unimportant similarity not-

withstanding.
GAM0PETALJ3.

Apot'YNACEai;.

Apocjmophyllum elegans, sp. nov.

Plato XXVIII., fig. 1.

A. foliis coriaceis j^f^Holatis, lanccolaiis, basi attenuatis,

margine integerriviis, nerratione camptodroyiia, nervo primario

valido, promincnte ; nervis sccimclariis S2(b angulis 75°-85"

orientibus siibtilihts, viiwerosis, approximatis, snhparallelisy
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Jlexuosis; nsrvis tcrliariis irrecjidarltcr suh angiiUs ' variis

insertis, ahhrcviatis, dlctyodromis, rete macrosjjnam?na turn for-
mantibus.

Locality : Landslip Hill (Otago Musenni). [Ex Coll.

Otago Geo'l. Surv., 1862 ; Hector.]

A nne-lookiug well-preserved fossil leaf. There is no doubt
as to its designation as belonging to the Apocynaccce. A frag-

ment of the petiole about ISinni. long has been preserved, but
iis the rock is broken it is impossible to give the exact length

of the stem ; the texture was leathery. The nervation shows
ii prominent straight priinary nerve, which diminishes con-

siderably towards the point. Tiie secondary nerves are fine

and numerous, they are close together, winding, and start

iiearly at right angles from the primary nerve ; the secondary
nerves are connected with each other near the edge by
anastomosing loops. The tertiary nerves are short, and
start i)-regularly at different angles ; they are also branched
iind resolve in a net, consisting of rather loose irregularly-

cornered meshes. Apocynopliylhnn Iwlvcticum, Heer, from
the Tertiary flora of Switzerland; A. alstonioidcs, Ileov, a.nd

£umatrcnsc, Heer, of the Tertial-y flora of Sumatra ; and
Also A. mackinlayi, m., of the Australian Tertiary flora, may
be considered as analogous species, which are only dis-

tinguished from the species described by the better-developed
formation of the reticulation.

Apocynophyllum afSne, sp. uov.

Plate XXVII., fig. 13.

A. foliis j^etiolatis, lanccolatis, basi attcnuatis, inanjiiie in-

iegerrimis, ncrvatione camptodroma, ncrvo primario dchili, recto ;

r.^ivis secundariis sub aiujnlis 70^^-80° orieniihus, tenuibus,
numerosis,parallelis, lev iter arcuatis ; ncrvis tcrliariis tenuissi-

mis, au'julo recto cxeuntibus.

Locality: Landslip Hill (Otago Museum). [Ex Coli.

Surv. Otago, 1862 ; Hector.]
Notwithstanding that the fossil leaf shown on fig. 13 is im-

perfectly preserved, it is possible to complete it with tolerable
certainty as a petiolate lanceolate leaf, which becomes narrower
towards the base, the texture of which seems to have been
delicate. The primary nerve is fine and straight ; the second-
ary nerves are also fine, parallel with each other, and some-
what curved. They start at somewdiat acute angles. Only

^in two places in the fossil is it possible to discover that the
tertiary nerves start at right angles. The fossil shows the
best agreement with Apocynopliylliini taberncemontana, Ung.
(Syll. Plant. Foss. iii., pi', iv., "fig. 9, of the fossil flora of

Radoboj), which I conclude to be tlie most nearly related to
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the species described. As the tertiary nerves of the fossil

leaf mentioned by Unger, and depicted at the place mentioned,,

are not preserved, a more searching comparison and establish-

ment of the distinguishing characteristics must be left to a
future occasion ; meantime the difference of these species maj^
be accepted as probable.

Ebenace^.

Diospyros novse-zeelandiae, sp. nov.

Plate XXVIII., figs. 4, An.

D. foliis subcoriaceis, lanceolato-ohlongis, utiinqiic anguH-
tatis, integerriinis ; nervationc caviptodroma, nervo primario
ralido, recto excurrente ; nervis sccundariis sub 55°-65" orienti-

hns, tenuibus flcxnosis ramosisqiie ; nervis tertiariis e latere

oxferno secnndarionim stib angtilis acutis excuntibus.

Locality : Shag Point (Canterbury Museumj. \Ex ColL
N.Z. Geol. Surv., Eep. 1872; v. Haast, I.e.]

To judge from the impression of the edge of the fossil on
the rock, the texture is rather more leathery than herbaceous.
The lanceolate leaf narrows more towards the base than
towards the point; the edge is not serrate. The nervation

shows a straight, strong, prominent primary nerve, from which
proceed fine winding secondary nerves at somewhat acute
angles ; in the middle of the leaf the distance of the second-

ary nerves from each other is ]cm. The tertiary nerves are

delicate, and joined at oblique angles ; they are only visible in

a few places on the fossil [vide enlargement of the nervation,

fig. 4a).

The fossil leaf show^s, as regards form and nervation, the-

greatest agreement with those of Diospyriis lotoidcs, Ung.
(Syll. Foss. Plant, iii., pi. x., figs. 1-12), from which it is,

however, distinguished by a somewhat firmer texture and
more delicate secondary nerves. With reference to the fine-

ness of the latter, the fossil described agrees better with the

leaf of D. sagoriana, Ett., with which it also agrees in shape
and texture ; but the latter has a different arrangement of the

secondarv nerves.
DIALYPI']TAL^.

Aealiaceze.

Aralia tasmani, sp. nov.

Plate XXVIII., figs. 13, 13a, 14.

A. foliis coriaceis longe petiolatis, i^ahnatim 3-5 lobatis,

lobis lobatis vel irregularitcr grosse dentatis, basi coarctatis^^

7narginc integerrimo vel irrcgulariter dentatis; nervationc

actinodroma, nervis 2')'i'iniariis 3-5, firmis prominentibus, medio
ralidiore; nervis seciindariis sub anguUs 8CP-40° oricntibits, pro^

ininsntibiia, rectis, plerumqne craspedodromis ; nervis tertiariis
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sub angulis acutis exeuntihus, simplicihus vel ramosis, inter se

conjunctis ; reticulo obsolete.

Locality: Shag Point (Canterbury IVIuseum). [Ex Coll.

N.Z. Geol. Surv., Rep. 1872 ; v. Haast, I.e.]

There is no doubt that the fossil leaves shown in figs.

13-14 belong to Aralia. Of the petiole shown in fig. 14, a
fragment 29mni. long has been preserved, but as it is broken
off at the lower end it is certain that it was longer. The
substance of the leaf must have been more leathery than
lierbaceous, to judge from the impression and from the

charred remains. The larger lobes are narrowed at the base

as in many species of Aralia, whereby peculiar rounded in-

cisions are formed in the lamina. The edge of the lobes is

partly provided ^vith small lobes, or partly irregularly bluntly

serrate. The nervation shows three or five principal nerves,

of \Yhich the centre one is a little more prominent. The
lowermost side-nerves unite in fig. 13 just above the base,

and consequently there exist here, at the base only, three

principal nerves : this does not seldom occur in species of

Aralia. The secondary nerves start atsomewdiat acute angles;

at the middle nerve stronger ones alternate with finer ones on
both sides ; from the side base-nerves the stronger secondary
start principally at the outer side ; these and their branches
run principally into the points of the lobes and larger serra-

tions : where this, however, is not the case they form loops.

The tertiary nerves are rather pronounced, and traverse the
surface of the leaf, as in leaves of Aralia, and, as in these, they
show also the same distance from each other. The reticula-

tion is not preserved, but traces of it indicate loose meshes
as in the leaves of Aralia dissecta, Lesq., and similar related

species (vide enlargement of nervation, fig. ISa).

The fossil deviates, in consequence of the more numerous
lobes and nerves which run to the edge, from the somewhat
similar lobate Ficiis leaves—for instance, those of F. carica.

Of the species of Aralia known at present, I can name only
.1. dissecta, Lesq., of the North American Tertiary flora, to

which the species described comes remarkably near. A. dis-

secta is distinguished from our species by the smaller number of

]mncipal nerves, and the lesser development of the lobes.

LOKANTHACE^.
Lora,nthus otagoicus, sp. nov.

Plate XXVIII., fig. 2.

L.foliis coriaceis brevitcr j^ctiolatis, ovatis, basi rotundatis,
apice obtusis, integerrimis ; nervationc acrodroma, nervo pjrimario
basi promin&nte, apicem versus s^cbevanescente ; nervis sccun-
dariis basalibus sub angulis 4(P-5(P cum primario divcrgcntibus,
reliquis inconspicuis

.
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Locality: Sliag Point (Canterbury Museum). [Ex Co!!.

N.Z. Geol. Surv., Eep. 1872; v. Haast, I.e.]

A small ovate leaf with a short stem, which is rounded otT

at the base and obtuse at the top. It is traversed by three

nerves, of which the middle one is more pronounced at the

base, but further on it, as well as the side-nerves, becomes
indistinct or disappears. No other nerves are visible besides

those mentioned. The texture may be designated as firm oi-

leathery. It appears to me that this leaf in its characteristics

is most similar to those of the species Loranthus—namely, 1j.

tetrandus, E. et P. {vide, Ettingsh., Leaf-skeletons of the

Lorantliacece, Memoir, vol. xxxii., pi. v., figs. 9-12). In the

species named, besides the three to five ground - standing

nerves, only a few delicate secondary and tertiary nerves are

visiblej which may easily disappear in a rock which is un-

favourable to their preservation.

ACERIXE^.

Acsr subtrilobatum, sp. nov.

Plate XXVIII., figs. 7, 7a.

A. foliis lo)ige 2)etiolatis, j^ahnato-trilobis, lobis incequalibus,

lobo medio lateralibus longiore et latiore, sinubus angulum
acutum formaul ib Its, viargina inxqualiter dentatis ; nervations

actiiiodroma, narvo medio longiore jjrominentc, ncrvis basilaribns

lateralibus cum priore angiitis 20~'-30P includentibus, extu^s

ramosis; nervis secundariis sub angulis 20^~3(f oricntibus, plus

miniisvG adsccJidentibus, craspedodromis ; nervis tertiariis tenu-

issimis sub angulis acutis exeuntibus, inter se conjunctis.

Locality : Shag Point, wdth Fagus ulmifolia (Canterbury

Museum). [Ex Coll. N.Z. Geol. .Surv., Eep. 1872 ; v. Haast.

As regards the formation of the leaf, this is very similar

to Acer trilobatum, A. Braun, so that it is very difficult to

discover any difference. The species named has a rather

large circle of forms ; the variations extend to nearly all the

characteristics of the leaf. To the fossil leaf depicted in fig. 7

the variety j^roductum comes nearest as regards the form. As
regards the nervation (shown enlarged in fig. 7a), our fossil ap-

proaches nearest to the leaf shown in Heer's " Tertiary Flora of

Switzerland" (vol. iii., pi. 115, fig. 4), as the latter shows
secondary nerves which start at unusually acute angles, which
may also be observed in the fossil leaf from New Zealand, but

the secondary nerves at the outside of the side basal nerves

start at more acute angles than the corresponding nerves in the

Swiss fossil named. Up to the present no smaller diverging-

angles than 30° have been observed in Acer piroductum, so fa)'

as the secondary nerves are concerned. As the New Zealand
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maplo leaf corresponds to the variety nauiod, a difference

might be based upon this characteristic. Finally, the serra-

tions are more delicate, and the upper secondary nerves some-

what more bent upwards, than in Acer trilohatum. More
ample material for research must settle if the differences

named are valid.

SAPINDACEiB.

Sapindus subfalcifolius, sp. nov.

Plato XXVIII., iig. 3 ; Plate XXIX., fig. 2.

<S'. joliolis rnonbranaceis, petiolulatis, anguste lanceolatis

acuminatis suhfalcatis, basi angustatis, marginc intcgcrrimis ;

hervatione camptodromar, nervo primario prominentc ; nervis

seciDidariis tenuihus sub angulis 60^-70'^ orientibus, arcuatis ad-

scendentibus, inter se coiijunclis ; nervds tcrtiariis obsoletis.

Locality : Eedcliffe Gully (Canterbury Museum). [Ex
roll. Geol. Surv. Cant. ; v. Haast.]

The similarity of the fossil leaves shown in figs. 2 and 8

with the leaflets of Sapindus falcifoUus, A. Braun, is so very

remarkable that, if these fossils had been unearthed out of

European Tertiary strata, no one would hesitate to ascribe

them to the species named. However, I do not venture upon
the badly-preserved remains before me to pronounce their

identity with S. falcifoUus.

CELAST11INE.E. •

Elseodendron rigidum, sp. nov.

Plato XXIX., fig. 1.

F. foliis rigide coriaccis, brcviter jJetiolatis, oblongo-cllipticifi,

basi attenuatis, apice rotundaio-obtusis, viargine minute crenn-

latts ; ncrvatione camptodroma, nervo priraario valido, recto.

excurrente; nervis sccundariis sub angulis 40''-50'^ oricniibiii> :

tertiarlis obso le tis

.

Locality : Landslip Hill (Otago ]\Iuseum). [iJo^Coll. Olago
•Geol. Surv., 1862; Hector.]

An oblong elliptical leaf witli a petiole, which has left sucli

uii impression as leads one to conclude that it must have
had a remarkably stiff leathery consistency. The petiole is

short, somcv.hat bent to one side ; the lamina is somewhat
narrowed at the base, but at the top bluntly rounded off; the
edge is provided with small notches, which are close to-

gether. In consequence of the unfavourable nature of the
stone, nothing is visible of the nervation except the strong
straight primary nerve, which is very pronounced nearly as

far as the top of the leaf. From this primary nerve start at

the middle distance of 1cm. and at acute angles a few second-
ary nerves.
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The form, the texture, the characteristics of the edge, and
the nervation of the leaf as far as the latter is preser\'ed, indi-

cate ElcBodcndron, in which, indeed, occur similar thick
leathery finely-notched leaves, as, for instance, in E. curti-

petululum, Endl., from Norfolk Island, and E. h-elveticnm

.

Heer, from the Tertiary flora of Switzerland.

Ampelide^.

Cissophyllum malvemiciun, sp. nov.

Plate XXVIII., fig. S.

C. foliis coriaceis ovato-rotundatis, incsquilateris, irregu-

lariter lohatis, lobis obtusis ; nervatione suhactinodroma, nervo
primario medio promincnte, suhflcxuoso, nervis basilaribiis

lateralibus incequilongis, longiorc extus nervis secundariis

instructis, breviore simplici ; nervis secundariis sub angulis
4CP—5(P orientibus, prominentibus, 17mvi.-20mm. inter sc distan-

tibiis, rectis, simplicibus, craspcdodromis ; nervis tertiariis

obsoletis.

Locality ; Malvern Hills, I. (Canterbury Museum). [Ex
Coll. Geol. Surv. Cant. ; v. Haast.]

The fossil leaf, fig. 8, occm-s in a sandy ferruginous stone,

which is unfavourable to the preservation of remains of plants.

Notwithstanding this cu-cumstance, one is able to observe so

many characteristics that at least the approach to a correct,

definition is possible. It is quite certain that the texture
must be accepted as having been firm and leathery. The
impression which the fossil has left on the stone denotes
this, as it is developed remarkably unequall}-. If the con-
tour is completed, we have a broad oval shape. On the
narrower side one perceives a few broad, short, rounded-off
lobes. The broader side is mutilated, and consequently the

edge of it is only visible at the base. However, to judge
from the perfect part of this side, we cannot infer a much
greater development of the lobes. The nervation is incom-
plete, running in rays with three basal nerves, the middle
one of which is rather pronounced, and winds to the starting-

point of the secondary nerves. One of the side basal
nerves is longer and more pronounced ; it starts just above
the base, and sends off at the outer side a few secondary
nerves. The shorter one on the other side is not as pro-

nounced as the middle secondary nerves ; it is somewhat
'liverging, bent outwards, and undi\'ided. The secondary
nerves, which are not numerous, start with a somewhat
diverging curve ; they continue straight, and run to the ends
of the lobes. Tertiary nerves and reticulation are not pre-

served. I rank this fossil leaf with the genera Cissites and
A7npelophyllum.
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Myrtacej*:.

Eucalyptus dubia, sp. nov.

Plate XXIX., figs. 5, ba.

E. foliis coriaceis, linehri-lanceolatls, acutis, subfalcatis,

integerrimis ; ncrvatione hrochidodroma, nervo _2Jri7«ario p?-o-

minente ; nervis seciindariis tmnihus, angiilis si(haciitis cx-

euntihus, nervo marginali inter se conjnnctis ; nervis tcrtiariis

obsoletis.

Locality : Shag Point (Canterbury Museum). Ex Coll.

(lool. Surv. N.Z., Rep. 1872; v. Haast, I.e.]

The fragment (fig. 5) from Shag Point belongs undoubtedly
to Eucalyptus. It is jpossible to complete it so as to form a
linear lanceolate leaf, ^vhicll is cin-ved almost like a sickle.

The top is partly preserved, and does not become much
narrower. As regards the nervation, the primary nerve is

strongly pronounced, and bent in accordance with the shape
of the leaf. A few of the delicate secondary nerves are

preserved, which start from the primary nerve at scarcely

acute angles. The characteristic seam- or edge-nerve, which
connects the secondary nerves with each other, is also pre-

served. The last-named nerves can, however, be only ob-

served under the lens with a favourable light (see enlarge-

ment, fig. 5a).

The species described is most nearly related to Eucalyptus
mitchcUi, Ett., of the Australian Tertiary flora, from which it is

tlistinguished by the fact that the top of the leaf narrows only
a little ; but, as, in Eucalyptus, leaves occur in the same
species, and even on the same tree and on the same branch,
which ai-e pointed and little narrowed at the top, this dis-

tinguishing mark carries no weight, and I should have no hesi-

tation in iniitiug the New Zealand Eucalyptus species of former
ages with the Australian species named if more points had
been oflercd for comparison of the nervation, especially of the
reticulation, which only in the latter is eminently well pre-

served ; consequently I must leave the decision, if there is a
difference in the nervation, to further researches.

Papilionace.i:.

Dalbergia australis, sp. nov.

Plate XXVIII., fig. 5.

D. foliolis mevihranaceis, brcvitcr petiolatis, oUongo-cllip-
ticis, basi acutis, apice rotundato emarginatis ; nervatioiie

camptodroma, nerva primario debili ; nervis secundariis numc-
rosis, tenuissimis, sub angulis acutis orientibus.

Locality: Shag Point (Canterbury Museum). ^Ex Coll.

N.Z. Geol. Surv., Rep. 1872 : v. Haast, I.e.]



284 Transactions.— Geology.

A delicate, oblong, elliptic leaflet, which has a short petiole

aud which reminds one in its characteristics most of Dalbenjia

bclla, Heer, of the Tertiary flora of Switzerland. Our fossil is

distinguished from the species named only by the much shorter

petiole, the less narrow base, and the more oblong form.

Cassia pseudophaseolites, sp. nov.

Plate XXIX., fig. G.

C. fuliolis submemhranaceis, ijctiolulatis, ovato-oblongis.

basi obliquis, ])aullo angustatis, apice subacuminatis, marginc
•integcrriviis ; nerratione caniptoclroma, ncrvo primario distincto,

basi jyroniinente ; ncrvis secundariis sub angnlis acutis varii.s

exeuntibus, tcnuibus ; nervis tertiariis obsoletis.

Localities : Shag Point : Murderer's Creek (Canterbury
Museum). [Ex Coll. N.'Z. Geol. Siu'v., Rep. 1872; v.

Haast, I.e.]

Corresponds so much with Casi^ia pJiaseolitcs, Ung., that

one might be betrayed into accepting the occurrence of this

species in the Tertiary flora of New Zealand. The only
difl'erences ^vhich seem to exist between this part of a leaflet

and the species named are the following : The texture of the

New Zealand species may be accepted to have been somewhat
firmer, and the diverging-angles are more acute. However,
these difl'erences are too insignificant and too little confirmed
to uphold the division of these fossils if no difference should
appear in the characteristics of the tertiary nerves and of the

reticulation. The proof of this must be a task for future re-

searches. The fossil leaves here shown lie on one stone

beside each other, aud might be parts of leaflets of the sRine

leaf.

Cassia pseudomemnonia, sp. nov.

Plate XXVIII., fig. 6.

C. follolis membranaceis,pctiolulatis, lanccolatis, basi acutis,

apicc acuminatis, marginc intcgerrimis ; nervatione campto-

droma, nerva primario tenui, basi prominentc ; nervis secun-

dariis tenuissimis approximatis, arcuatis, adscendentibus :

nervis tertiariis obsoletis.

Locality: Shag Point (Otago Museum). [£'.c Coll. Otago
•Geol. Surv., 1£62 ; Hector.]

Small narrow parts of leaflets of distinctly delicate texture,

provided with a faint primary nerve, and with very ascending

secondary nerves, which approacli each other. They may be

compared very well with part-leaflets of Cassia meinnonia, of

which latter well-preserved remains from Parschlug are before

me ; but our fossil is distinguished from these by the direction

and the larger number of the secondary nerves.
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PLANT/E INCERT/E SEDIS.

Carpolithes otagoicus, sp. nov.

Plate XXIX., figs. 7-9.

G. fructibus ohlomjis subcompressis, utrlnqi(e obtnsis, supra

basin incurvatam iKiullo constrictis, extns longitiulinaliter

niijoso-striatis, rima longitudinall deliiscenUbus, inonospcrmis

;

superficie interna valvularum minutissima reticulato-fovcatis.

Locality : Shaq Point (Otago Museum). [Ex Coll. Otago-

(leol. Surv., 1862 ] Hector.]

Small fruits which have so extraordiuary a similarity to-

the enigmatical fossil fruits which are designated Carpolithes

icebsteri, Heer {Folliculites minutulus, Bronn, and F. kalten-

nordheimcnsis, Zenker), that at the first glance 1 thought I

had before me the kind of fruit named. These fruits are

oblong (obtuse), blunt at both ends; at one end, which may
ho considered as the base, bent to one side ; somewhat nar-

rowed neck -fashion; becoming a little thicker at the end.

The sm-face is wrinkled and longitudinally ribbed. The
stripes have small point-like warts, which are only visible under

a high power (fig. 8«). These outer characteristics of the

fruit as compared with those of Garpolithes luebsteri show
only very insignificant deviations, which become apparent

under repeated minute observation. The fossil fruits of the

species named show at the middle a length of 7mm. and a

width of 3mm. ; the New Zealand species are in the middle

omm. long and 2-5mm. wide. In Carpolitlics websteri appears

at the belly -side [lit.] a rather sharp edge, along which
the fruit springs up. This edge is connected with the thicker

part of the basal end, so that if observed in section the con-

tinuation of the edge seems continued beyond the fruit. In

the New Zealand Carpolith the edge mentioned stands out

less, and consequently the enlargement at the basal end is

smaller. The inner surface of the fruit-rind (or husk) shows a

fine network of pittings (vide enlargement, fig. 8b), and in this

characteristic our Carpolith seems to deviate specifically from
G. tuebsteri. In the sandy clay of Shag Point the fossil

fruits described have been found accumulated in great num-
bers: only the husks were found (filled with matrix), which had
burst open and were empty ; no trace was visible of the seed,

nor of the delicate skin which covei'cd the hollow of the fruit.

Figs. 9a and 9b represent two halves of the fruit, which fit to

each other, and which are moderately enlarged.
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^.—DESCRIPTION OF THE SPECIES OF THE
CHALK FLORA OF NEW ZEALAND.

CKYPTOGAM^.
FILICES.

Blechnum priscum, sp. nov.

Plate XXX., figs. 1, I;;.

B.fronde subcoriacea ijinnata, pinnis rhachidem sub angula

ucuto iiisertis, confertis, alternan tih us, lineari-lanceolatis, integer

-

rimis ; nervatione Neuropteridis ; nervo inimario inominente,
versus apicem sensim attenuato, recto ; nervis sccimdariis angu-
lis acutis egredientibus, approximatis, inferioribus dichotonm,
reliquis furcatis, ramis elongatis, marginem versus arcKato-

divergcntibus.

Locality : Pakawau, Nelson (Canterbury Museuui).
The remainder of a fern shown in fig. 1 is pinuatifitl,

linear, lanceohite, and approximate ; the edges are not broken
or notched ; the pinnae are joined to a comparatively thin

petiole at acute angles ; the base is towards top and bottom
•drawn forward. The secondary nerves start at acute angles,

and run with their fork-like branches diverging towards the

edge (see the enlargement of the nervation, fig. la). The
position, the mode of joining, and the nervation of the pinnaB,

as well as the whole habit of the fossil, speak for the genus
Blechnum. The most nearly related living species is B.
occidontale, Linn., indigenous to tropic America (see Ettingsh.,

Ferns, pi. Ixxv., tigs. 4 and 13). By analogy the fossil may
be considered as a fragment of the whole frond, which is only

simply pinnate. Of fossil ferns, B. atavium, Sap., from the

fossil flora of Sezanne, is the most nearly related ; it is only

distinguished by somcwdiat wider pinnse, and secondary

nerves which are less close together.

Aspidium cretaceo-zeelandicum, sp. nov.

Plate XXX., figs. 2, 3.

A. pinnis kuiceolato-lincaribus, lobatis, lobis abbreviato-

ovatis ac2itis, integerrimis ; nervatione Gonioptcridis (?) ; nervo

primario proinincnte, recto ; vervls secundariis sub angulis

65'^-7d° orientibus., distinctis, rectis vel marginem versits

arcioatis ; nervis tertiariis tenuissimis, vix conspicuis.

Locality : Pakawau, Nelson (Canterbury Museum).
The pinnate fragments of a fern shown in figs. 2 and 3 a^gree

best with Aspidium ; the comparison of these with the small

fructifying fragment, figs. 4, 4a, PI. XXIV., from the Tertiary
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strata of Dunstan, and also with a sterile fragment from the

strata of Shag Point, permit a supposition of a close relation-

ship of these species— yea, probably, a relation as regards

genus. The Chalk species is distinguished from the Tertiary

species by the lesser notches of the pinnio and the oviform

pointed lobes of same ; the diverging-angles of the secondary

nerves seem also to be more acute in the latter. I consider

Asjyidium fcecundiim, Heer, from the fossil liora of the Atanc
strata, as analogous to the Chalk species ; the former is dis-

tinguished by the deeper and the bluntly-rounded-off lobes of

the pinnffi.

Dicksonia pterioides, \p. nov.

Plate XXX., fig. i-G.

D. fronde hi- vel tri-i)innata, p'lnnis alternis, rarias subojj-

positis, sessilibus, ovatis vel lanceolatis, supcrioriMis denticu-

latis obtusis, infcriorihus dentatis vel lobatis, dcntibus vel lobin

rotuiidato-obtusis ; ncrvatioiie Pecopteridis sphenopteridis, nervo

primario temii, sub angulis variis acutis e rliachi oricnte, sub

apice cvanescente ; nervis secimdariis sub angulis acutis exenii-

tibus ; nervis tertiariis furcatis.

Locality : Pakawau, Nelson (Canterbury Museum).
The remains of ferns before me betray a frond which is

more composite than the fern previously described. Fig. 4 is

probably the point of a pinna of the second order. The
small pinnae here often run together in lobes ; but in figs. 5

and 6 the pinnae are more developed, they adhere to elon-

gated, lanceolate pinnae of the second order; they are ovi-

lanceolate, serrated, or lobate, and close together. The
nervation, fig. 6a, is very delicate, and only visible if a favour-

able light can be brought to bear uj)on the object. The pri-

mary n&rve is very fine, and from it start secondary nerves at

acute angles, which are arranged anadromously. The tertiarx'

nerves, which are not numerous, are divided fork-like. By no
means is it possible to give here the related analogies with
such certainty as those of the ferns previously described, but

it seems as if these must be looked for in the divisions of the
Davalliacece and Cyatheaccce. The follow"ing show analogous
formation of the frond : Alsophila pruinata, Kaulf., an Ameri-
can fern ; Microlepia 2yinnata, Prcsl, indigenous in the East
Indies and Oceana; Balantiiim broicnianum, Presl, of the Aus-
tralian flora; but most of all Diclcsonia smitJiii, Hook., which
occurs in the Island of Luzon.

Among fossil ferns, Dicksonia conferta, Heer, of the flora

from the Atane strata, approaches nearest to the species de-

scribed, but it is distinguisluulfrom it by the unbroken edge of

the small pinnae.
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— Geolorjij

.

Gleichenia (Mertensia) obscura, sp. nov.

Plate XXX., figs. 7, la.

G. pinnis clom-jatis pinnatifidis, pvmulls lineari-laticeoiati&r^

integerrimis ; nervationc Alcthoptcridis, ncrvo prhnario promi-
nente, recto ; nervis secundariis numcrosis, furcatis.

Locality : Pakawau, Nelson (Canterbury Museum i. [Ex
Coll. N.Z. Geol. Surv. ; Hector.]

A fragment of a pinnate frond imperfectly preserved, which
]nust have beeii laid aside a,s indeterminable had it not been
tliat it was possible to discover a few characteristics, which
just enabled rae to determine the genus. The fragment
shows a stout spindle of the pinna, from which we may
conclude that it belonged to the lower part of a long pinna,
which up to the spindle is pinnatifid ; the small pinnae are
remarkably narrow, almost linear, with an unbroken edge,
traversed by a T)i"onounced primary nerve, from which the
very line secondary nerves start, which are close together,

and are branched in a fork-like manner (see the enlargement
of the nervation, fig. 7a). The characteristics mentioned agree
very remarkably with the frond of Gleichenia {Mertensia)

dabellata, Desv., a fern which is indigenous to Australia.

Among the fossil Filiccs, approaches most closely to our
species Gleichenia {Mertensia) rigida, Heer, from the Kome
strata.

PHANEEOGAM^.
GYMNOSPEEM^].

CONIFER^..
Abietine^j.

Dammara mantelli, sp. nov.

Plate XXX., fig. 20.

D. foliis suhoppositis , coriaceis, patentibus, approximatis,

ovato-lanceolatis, basi angiistata sessilibus, apicc acuviinatis,

enerviis.

Localitu : Pakawau, Nelson (Canterbury Museum). [Ex
Coll. N.Z. "Geol. Surv.; Hector.]

The fragment of a branch (fig. 20) bears ovi-lanceolate

leaves, which stand almost opposite each other, have an un-

broken edge, and become gradually narrower towards the top,

ixxid which stand out from the branch-spindle almost at right

angles. The leaves betray a leathery texture, but there is no
nervation whatever beyond many fine parallel stripes. The
similarity of this fossil to Dammara australis, Lamb, -which
at the present time is spread over eastern Australia and New
Zealand—is so great that I almost venture to ascribe it to

the living species.

I name this species after Waltek Mantell, in recogTii-

tion of his deserving geological works about New Zealand.
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TAXINE.E.

Taxo-torreya.

According to fclie small branch, described below, of a fossil

Taxinca from the strata of Wangapeka, which are ranked
among the Chalk formations, we must accept a family genus
which unites the characteristics of Ccphalotaxus and Torrcya.
The position of the leaves, and the nature of the petiole, are
the same as in Cephalotaxus; on the other hand, the nervation
is the same as in Torreya. All other characteristics of the
formation of the leaf ai'e the same as in both genera.

Taxo-torreya trinervia, sp. nov.

Plate XXX., figs. 16, 16a.

T. follis suboppositis, approximatis, distichis, rigide cori-

aceis, parvis, lanceolato-linearihus, in petioluin hrevissimiun
subincrassatum contortis, apicc subohtuso vincronulatis ; nervo
mediano promincnte latiusculo, excurrente, nervis dnabus late-

ralibus sulctcm longitudinalem includeiitibus.

Locality: Wangapeka, Nelson (Otago Museum). [Ex
Coll. N.Z. Geol. Surv., Eep. 1867 ; Hector.]

The small fragment of a branch (fig. 16) is distinguished
from the below-described branch of Podocarpnuni by the three
nerves which tro/vorse the leaves ; the latter stand closely to-

gether, and are arranged in two lines almost opposite each
other ; they indicate a strong leathery texture ; they are dis-

guished by a short, somew^hat stout stem. All these charac-
teristics remind one of Cephalotaxus, especially of C. drupacea,
Sieb. et Zucc. (Japan), since this species agrees also with the
fossil as regards size and shape of the leaves. In the latter

the leaves are 10mm.-15mm. long and 2mm.-3mm. wide,
bnt the nervation of the leaves shows the characteristics of
Torreya (see the enlargement, fig. 16a). In this genus appears
on the underside of the leaves a pronounced and broad mid-
nerve, which runs out towards the top, and on each side of it

exists a narrower nerve along the leaf, vrhich limits the narrov\'

furrow that runs along the mid-nerve. The broad mid-rib, as
well as the longitudinal furrows and side-nerves, are distinctly

perceptible in the fossil. Of the now living species of Torrcya,
T. grandis, Fort., from China, agrees best wdth our fossil as
regards size and shape of the leaves.

Podocarpium ungeri, sp. nov.

Plate XXX., figs. 13-15.

P. ramis patentibus, foliis dense approximatis patentibus,
rigide coriaceis, subfalcatis, Unearibtis aciitis vel acuminatis,
basi sessilibus angustatis, margine planis ; nervo mediano ex-
currente ; frnctibus cUipsoidcis, utrinquc obtusis.

19
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Locality: Pakawau (Canterburv Museum ; Otago Museum).
[Ex Coll. X.Z. Geol. Surv. ; Hector.^

On the piece of rock from Pakavrau (shown in fig. 13) lie

fragments of twigs pell-mell in different directions ; these twigs

have belonged most probably to the same tree, and must have
been projecting. The leaves on the branch-fragment (fig. IJ:)

are the largest and most distinct ; one recognises their firm

leathery texture and the mid-ners-e which runs to the top of

the leai. In the specimen named, as well as in the other

specimens of branches before me, the leaves appear in close

juxtaposition, projecting, but seldom straight : they are mostly
somewhat sickle-shaped, curved, linear, pointed, 2mm.-3-5mm.
wide and 15mm.-25mm. long ; they are at the base short and
narrowing, and flat at the edge.

Beside the fragments of branches shown in fig. 13, I saw
remains of fruits, which are small ellipsoidal charred impres-

sions, which originate from berry-Hke fruits, which latter

belong without doubt to the same plant as the branches

:

their similarity in shape and size to the fruits of Podocarpus
is at once apparent. Fig. 15 shows such a fruit.

In accordance with the facts enumerated, it would not be
a fault altogether to classify these remains with the genus
Podocarpus. From this, however, I am prevented by the
circumstance that Unger has described a fossil wood from New
Zealand which, as regards its construction, is midway between
PodocarpKS and Dacrydium, and which has probably belonged
to a special defunct genus, which Unger named Podocarpium
("Voyage of the Austrian Frigate ' Xovara,' "' vol. i., part

ii., page 13: pi. v., fig. la-c). I beheve I must ascribe to

this genus all those species of the New Zealand Chalk flora

which resemble Podocarpus or Dacrydium.

Podocarpium cnpressiimm, sp. nov.

Plate XXX., fig. 11.

P. ramis gracilibus elomjatis,joliis parris hasi decurrentibiis,

ramulorum juniorian distichis, patulis liiiearihus acuminatis ;

seniorum hretioribus adpressis lanceolaiis ; nervo mediano dis-

tincto.

Localities : Pakawan, Wangapeka, Nelson ; Grej^ Eiver,

^'estland (Canterbury Museum), [^x Coll. N.Z. Geol. Sur\-.
;

Hector.";

The si>ecimen from Pakawan (fig. 11) shows a small mature
branch, wliich is studded x-dxh lanceolate leaves, which aie

appressed. At the top of the mature branch are the sprouts

of younger branches, also provided with leaves, which are

erect, linear, pointed, and arranged in two rows. I associate

with this branch another matm-e branch from Grey Pdvef, not
shown here, which is covered with similar leaves, which are
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pressed against the branch. Although top and base ai-e want-
ing, it has the considerable length of 2.5cm., and a diameter
of only 3mm. ; consequently the tree was provided with lon^^

slender branches.

Not a little analogous to this species is Podocarjius prcs-
ciqyressina, Ett., of the Australian Tertiary Flora, which is dis-

tinguished by moi-e slender branches and less closely-set,

pointed leaves.

Podocarpiiiin tenuifolium, sp. nov.

Plate XXX., figs. 8-10, ICa.

P. raviulis gracilibus, foliis tenuihus basi decurrentibus,
ramuloriim jiiniorum distichis, dense approximatis, lineari-

subfalcatis, planis, apice acuminato mucroniilatis.

Locality : Pakawau, Nelson (Canterbury Museum). Ex
Coll. N.Z. Geol. Surv. ; Hector.]

Figs. 8-10 ai-e enlai'ged. Fig. 10a shows the youuger
branches studded with leaves in two rows. This species may
be considered as the ancestor of Podocarpus prcstenuifolia,

m., which latter is described in Part A, and which occurs in

the Tertiary flora of New Zealand. The species under obser-

vation is distinguished fi-om the latter by a stiffer spindle, and
leaves which are more closely situated, which ai-e cmTcd and
somewhat sickle-shaped.

Podocarpium praedacrydioides, sp. nov.

Plate XXX., fig. 12.

P. ramulis abbreviatis, foliis 2)arvis basi decurrentibus, com-
presso-subtetragonis, ramulorum juniorum distichis, approxi-
matis, linearibus subfalcatis, seniorumjninimis imbricatis.

Locality : Pakawau, Nelson (Cauterbmy Museum). 'Ex
Coll. N.Z. Geol. Sui-v. ; Hector.]

I have before me only a fragment of a twig, which is

broken off just where the younger branches join the older.

These twigs are remai'kably short ; they are studded with
small, linear, somewhat sickle-shaped leaves, which are ar-

ranged in two rows. The enlargement shows a mid -lib,

which projects almost like a keel, also an elevated margin

:

from wliich we may infer a thick-edged leaf. The base is

decreasing; most of the leaves betray a faint sickle-like cm^ve
;

then- width is scarcely 1mm., then* length 2omm.-imm. ; but,

as none of the points of the leaves are presei-ved, it is im-
possible to determine if they were provided with a small thorn.

At the lower end of the branch are perceptible the much
smaller leaves, which are arranged Hke tiles side by side in

rows, and with which the older branch must have been
covered.
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In all the characteristics described this species agrees so

exactly -with Podocaiyus dacrydioides, Eich., which is at pre-

sent spread over northern New Zealand, that we must here

admit the possibility of the identity of the genus ; but this

decision must be reserved to future researches upon more com-
plete material. The name of the species, _2J?'(»f7acr?/f7/o/c7es,

was allotted not only to indicate the relationship as regards

genus of the plant of former ages with the now living plant,

but also to distinguish it from Fodocarpiumdacrydioides',X^ng.,

which fossil wood from the Tertiary formation of New Zealeaid

has been previously mentioned.

Dacrydinium. cupressinum, sp. nov.

Plate XXX., figs. 17, 18, 18a,

D. ramis raviuUsque (jracilihns cIongatis;foliis approxirnatis,

snbdec2issatini oppositis, squarroso-patentibiis vel subimbricatis,

comprcsso-carinatis, ovatis vel oblongis falcatis, basi dccur-

rentibus, apice mncronulatis.

Locality: Pakawau, Nelson (Canterburv Museum). [Ex
Coll. N.Z. Geol. Surv. ; Hector.]

I have before me a fragment of a branch and a few broken
pieces of a smaller branch, which may probably have belonged

to the same branch. All these parts show a slender spindle,

and from them we may conclude uj)0u elongated branches
and twigs. The leaves, v.-hich are best preserved on the frag-

ment of a twig (fig. 18), stand close together and almost op-

posite each other. In the enlarged part of another twig (fig.

18fl) it is distinctly XDerceptible that a crossed position of the

pairs of leaves exists. The leaves are more or less erect : this

is especially the case in the small twig with lougish leaves

(fig. 18). In fig. 17 the leaves are somewhat shorter, o\-iform,

pointed, and arranged almost like tiles. In the enlargement

referred to it is perceptible that the leaves were of firmer

substance, and had longitudinal edges ; the leaves decrease

towards the base, are shaped like an awl, and bent somewhat
like a sickle, and are provided with a very short thorn at

the top.

In the characteristics enumerated the fossil species agrees

best with Dacrydiiim cupressinum, Sol., a tree forming ex-

tensive forests in the South Island and Stewart Island. The
only difference between these two seems to be that the leaves

in the living species are av,-l-sliaped and almost straight, while

those of the fossil species are broader, distinctly sickle-shaped,

and bent upwards. The great similarity of the twigs of the

fossil and of the living plant permits the possibility of both

belonging to the same genus ; at least, we may conjecture that

the former stands a degree nearer to the genus Dacrydhivi than
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the middle genus Podocarpiuin. In the temporary assumption
that the Chalk species must be separated from the recent

species, I name the former Dacrydininm, while I designate a
Tertiary plant of New Zealand, which corresponds with the
living Dacrydium cupressinnm, as D. prcecupressinum

.

Gen. Ginl-gocladus.

Bamnli secundarii plujllodinci ; plnjUodia loiuje pctiolata,

flahellato-innnatim nervosa, ncrvi omnes tenuissimi.

As regards the pinnate-nerved lobate phyllodia, this genus
shows the habit of Pliyllodadus : as regards the very delicate

traversing nerves and the long petiole of the phyllodium, it

reminds one very much of Ginkgo.

Ginkgocladus novae-zeelandise, sp. nov.

Plate XXX., fig. 19.

G. pliyllodiis subcoriaceis, ovato-rJionibeis, lohatis, in

petiolmn longum decurrentibiis, lobis truncatis dentatis

;

nervo primario vix prominentc, nervis secuudariis et tertiariis

angulis acutissimis insertis, siniplicibns, craspedodromis.

Locality : Wangapeka, Nelson (Canterbury Museum).
[Ex Coll. N.Z. Geol. Surv., 1867; Hector.]

The fossil leaf shown in fig. 19 might under superficial

inspection be mistaken for a frond of Asplcniuvi or Adiantum ;

however, under closer observation and comparison we must
come to the conclusion that this fossil could only belong to

the Taxinece, which carry phyllodia, and midway between
Phyllocladns and Ginkgo.

The existence of a carbonized substance on the impression
indicates plainly a leathery texture ; but the charred deposit

is So thin that we may infer a delicate and yet leathery

nature such as belongs to the phyllodia -leaves of Ginkgo.
As regards the more pronounced rhomboidal shape, which
runs down the stem, the fossil is similar to the phyllodia of

Phyllocladns rliomboidalis, but there is a lobate formation
perceptible, which is similar to Ph. trichomanoides ; the
truncate lobes are at the front edge minutely, obtusely, and
unequally serrate. The comparatively long petiole is most
remarkable, as thereby the fossil approaches to the petiolate

phyllodia of Ph. rliomboidalis, but it comes even closer to the
long petiolate leaves of Ginkgo.

We recognise in the nervation of the fossil described a
kind of combination of the nervation of Ginkgo biloba and of

Ph. trichomanoides. From the petiole, which is winged from
the descending lamina, starts a primary nerve, which is faint

at the base, and scarcely pronounced in its further course ;

from this primary nerve start already in the wiugs of the
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petiole secondary nerves at acute angles. This circumstance
occurs neither in Adiantnm nor in Aspleniwn, but it may be
observed in Ginkgo. Tlae other secondary nerves, which start

in the further course of the primary nerve at very acute angles,

are also as fine as the basal ones, and are divided among the
lobes, the middle of ^Yhich they traverse to the end, without,
however, being bifurcate. As regards their delicacy these
nerves have most similarity with those of Ginkgo, as regards

their simplicity with those of Phijllocladus. These nerves are

most similar to the secondary nerves of PJi. trichovianoides as

regards their relation to the lobes. The tertiary nerves start

from both sides of the secondary nerves at very acute angles

;

they are very delicate, almost straight, close to each other,

and they run undivided into the small serrations of the edge.

As regards the characteristics just described of the tertiary

nerves, the fossil agrees best with Phyllocladus tricliomanoides.

MONOCOTYLEDONES.
Gkabiine^e.

Poacites nelsonicus, sp. nov.

Plate XXX., figs. 22, 22a.

P. foliis elongatis anguste linearihus, 4-inm. latis : nervis

longitudinalihns primariis 6, tenuibns, csqualibns, cuvi nervis

interstitialibus solitariis tenuissimis alternantihiis.

Locality : Wangapeka, Nelson (Canterbury Museum).
[Ex Coll. N.Z. Geol. Surv., 1867 ; Hector.]

The fossil shown in fig. 22 is a fragment of a long, very
narrow blade of grass, which shows a few equally delicate

primary nerves, between which run out a few very fine nerves
(see enlargement, fig. 22a). The primary nerves approach
each other more closely towards the edge ; the substance of

the blade is rather firm, almost leathery. A more exact

definition of this fragment must be left to future researches.

Bambusites australis, sp. nov.

Plate XXX., lig. 21 ; Plate XXXI., figs. 1-3, 3a.

B. rhizomatc solido lignoso crasso, ramoso (?), culmis

validis, 4-6cm. fere crassis, nodosis, tenuiter striatis, nodis

prominentibus liinc inde obliquis ; foliis late linearibus, nervis

2)rimariis et interstitialibus plurihus.

Localities : Grey Eiver, Westland ; Pakawau, Nelson (Can-
terbury Museum)

.

The remains shown under above figures I take to be the
residue of a grass from the division of the Bamhnsece. Fig.

21, from Pakawau, is a fragment of the strong ligneous
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rhizome. Fig. 2, from the same locahty, represents a piece of a

yomig stalk, which shows traces of fine longitudinal stripes and
knots. Fig. 1, from Grey Eiver, is a well-preserved fragment of

a stronger stalk with fine longitudinal stripes and a somewhat
oblique knot. Fig. 3, from the same deposit, shows a small

fragment of a blade, which, according to its width and the

several principal nerves, which are surrounded by several fine

intermediate nerves (see enlargement, fig. da), agrees with the

above remains of a Bamhusea.

MUSACE^.

Haastia speciosa, sp. nov.

Plate XXXI., fig. 5.

H. foliis amplis, nervo lirimario 6cm.-8-5cm. crasso, striato,

nervis secundariis tenuissimis oblique insevtis simplicihus, den-

sissime confertis, apicem versus avcuatim convergentibus

;

nervis interstitialibus vix distinctis.

Locality: Pakawau, Nelson (Canterbury Museum). [Ex
Coll. N.Z. Geol. Surv. ; Hector.]

Of this Musacca, I have before me several large pieces,

which can only be parts of an uncommonly large leaf. In
order to save space it was possible to depict only one piece,

which contains a characteristic part of the leaf. Fig. 5 is

taken from about the middle of this gigantic leaf. We see

the huge primary nerve, which is more than 8cm. wide, the

surface of wdiich is traversed by both fine and coarse longi-

tudinal stripes, which latter stand out partly, somewhat like a
keel. From this primary nerve start delicate secondary nerves

at very acute angles, which are close together and run out-

w^ards in diverging curves. The nerves between these seem
not iiO have been preserved. From the thickness of the

mid-nerve we may conclude that the leaf was about 4m.
long, as the length of a living il/^fsa -leaf is l-5m., and the

mid-nerve of it is 2cm. wide. A second part of the upper
portion of tlie leaf, not shown here, has the primary nerve
only 4cm. wide, and more delicately striped ; the longitudinal

keels do not exist in this piece ; the origin and course of

the secondary nerves are the same as in the previous specimen.

Another fragment corresponds with a portion near the top of

the leaf ; the primary nerve at the lower end of it is only 2mm.
wide—the lamina is torn in several places ; the secondary
nerves start at much more acute angles.

The fossil leaf deviates from all known Musophyllum forms
in consequence of its considerable size : as these have been
found in the Tertiary strata only, we must take it for granted
that they belong to a special genus, which I dedicate to the

discoverer. Dr. Julius von Haast.
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Palm^ .

Flabellaris. sublongirhachis, sp. uov.

Plate XXXI., figs. 4, 4a,

F. foliis flahellifidis, laciniis rhachidi compresses longis-

siviCB striutcB insidentihus, nuvierosis, congestis, linearibns

basi constrictis conduplicatis ; nervis longitudmalilms paral-

lelis, 7nediano valido, prommeute, interstitialibus pluribiis.

Locality : Grey Eiver, Westland (Canterbuiy Museum).
The fossil, fig. 4, represents a. fragment of a fan-palm leaf,

which is provided with a long spindle. The specimen reminds
one iinmediately of Flabellaria longirhackis, Ung., from the

Chalk flora of Muthmannsdorf, in Nether-Austria (see Unger,
Icouogr. Plant. Foss., Memoir, bd. iv., p. 19; pi. viii., fig. 1

;

pi. ix., fig. 1), from which it is distinguished by a flatter,

more compressed spindle. The pinnate segments are joined

to the spindle at an angle of 25°-30°. This circumstance
and their less close position to each other correspond

exactly to the lowest part of the large fossil leaf described by
Unger on pi. viii., the spindle of which, as well as the

spindle of our fossil, show's a width of 15mm.
Besides the fossil depicted, a few shreds of the tips of the

pinnffi of this palm-leaf were found in the same locality.

These species show distinctly the immense pronounced mid-
nerve, and also the fine interstitial nerves which are joined in

between the side length-nerves (see the enlargement, fig. 4«).

DICOTYLEDONES.
APETAL^,

Casuarine^.

Casuarinites cretaceus, sp. nov.

Plate XXXI., figs. 6, 6a, 7.

G. ramis nodoso-articulatis, aphyllis, articulis cylindricis

costato-striatis ; ramulis gracilibus, toiuibus, congestis ; vaginis

solnmmodo in ramulis tenuioribus conspicnis, erecto-patenti-

bus, dentatis, dentibus lanccolatis.

Localities : Grey Eiver, Westland ; Pakawau, Eeefton,

Nelson (Canterbury Museum).
In the deposit at Grey Eiver were found fragments of

small branches, which have knotty joints and rib-like stripes

;

their diameter is from 3mm. to 7mm. At Pakawau the

twigs found are very thin (see fig. 6), of a diameter of only

1mm., in which it VN^as possible to recognise the fine longi-

tudinal stripes and the joints ; but in consequence of the

defective preservation the sheaths were scarcely perceptible

;

however, I was able to discover traces of these only on a
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single twig, and in a place where they were, like a fascicle,

together lying, the twigs having been macerated. Fig. 6

shows an enlargement of such a thin twig, with the lanceolate

serrse of the sheath on one of the joints. I take these fossils

to be remains of a Castiarina-like plant, the more accurate

comparison of which with species of this genus could only be

undertaken with better-preserved material.

CUPULIFEK-E.

Quercus pachyphylla, sp. nov.

Plate XXXI., figs. S, Sa.

Q. foliis rigidc coriaceis, breviter pciiolatis , obovato-cUip-

ticis, basi angustatis, apic'e rotundato-obtims , margine integer-

rimis ; nervatione brochldodroma, nervo j^'iniario valido, recto

;

nervis secundarlis sub angulis 55°-65° orientibus, tenuibus, ra-

mosis ; nervis tertiariis abbreviatis ; rete microsynammato.

Locality : Brunner Mine, Grey River (Otago Museum).
Corresponds on the one hand to Q. dai^hncs, Ung., of the

European Tertiary flora, and on the other hand to the oaks

of the Australian Tertiary flora, which have v.'hole-edged

leather-like leaves, such as Q. icilkinsoni, Q. grcyi, and Q.

austini, which have been described in my contributions to

that flora. Of the species of oaks now living, Q. virens, Ait.,

shows the greatest similarity in the construction of the leaf.

In fig. 8a an enlargement of the reticulation of the fossil leaf

just described is shown. Among the oaks of the Chalk flora,

Q. viyrtiUns, Heer, from the Patoot strata, comes nearest to

the species described.

Quercus nelsonica, sp. nov.

Plate XXXI., fig. 10.

Q. foliis petiolatis, coriaceis, oblongo-ellipiicis, utrinqac

paullo angustatis, margine dcntatis, nervatione craspedodroma,

nervo yrimario valido, crasso ; nervis secundariis numerosis

approximatis, sub angulis 65°-70° orientibus, Icviter arcuatis ;

nervis tertiariis obsoletis.

Locality : Wangapeka, Nelson (Canterbury Museum).
[Ex Coll. N.Z. Gool. Surv., 1867 ; Hector.]

A fossil leaf which, in accordance with its characteristics, as

far as these may be recognised, can be best compared with the

leaves of a few East Indian species of oaks—namely, Q. lobbii

and Q. oxyoden, Miq.—but in these the serrae are standing

more forward. Among the fossil oaks, Q. cyri, Ung., from the

flora of Sotzka, approaches our species in a remarkable
manner, with the only difference that the leaf of the latter is

broader and narrows less towards the top. The following may
be considered as vicarious species : Q. bcyrichii, m., from the
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Chalk of Niederschona
; Q. ellsivorthiana, Lesq., of the North

American Chalk formation ; and Q. denticulata, Hear, from the
Patoot strata.

Quercus calliprinoides, sp. nov.

Plate XXXI., fig. 9.

Q. foil is coriaccis, cllipticis, apice ohtusis , hasin versus paullo
angustatis, marginc undulato-dcntatis, nervatione craspedo-

droma, nervo primario valido, sccundariis subarcuatis, fere
obsolet is.

Localities : Grey Eiver ; Wangapeka, Nelson (Canterbury
Museum). [Ex Coll. N.Z. Geol. Surv., 1867; Hector.]

A small leathery leaf, which as regards habit reminds me
on the one hand of Q. rinkiana, Heer, from the Atane strata,

and on the other hand of Q. calliprinos, Webb, of the present
time. This fossil was found together with the remains of a
leaf of a second species of oak described in the foregoing. The
state of preservation leaves much to be desired, and future

discoveries must give more exact disclosures as regards its

nature. K second fossil leaf, not shown in the illustration,

was found at the Grey Eiver.

Dryophyllum nelsonicum, sp. nov.

Plate XXXI., figs. 11, 11a.

D. foliis coriaceis, lanceolatis, apicem versus angustatisr

ohtuse-dentatis ; nervatione craspedodroma, nervoprimariofirmo

,

recto ; nervis secundariis piromincntibus, sub angulis 50°-6(P
orientihus, mimerosis app)roximatis, parallelis, leviter curvatis,

simpUcibus ; nervis tertiariis e latere externo secujidariorum stib

angulis acutis cxeuntibus, prominentibus, flexuosis simplicib^is

vcl furcatis, fere transversini conjunctis.

Locality : Pakawau, Nelson (Canterbury Museum).
A fossil leaf which bears the type of Dryophyllum. The

texture must be designated as firm and leathery ; the edge is

bluntly serrated ; the secondary nerves which feed same are
sharply defined and undivided, they are close to each other,

little curved, not winding ; the tertiary nerves are pronounced
and run almost across (see enlargement, fig. 11a).

Of the species described already, Dryophyllum holmesii,

Lesq., from the flora of the Dakota group, comes nearest to the
species above described.

Fagus nelsonica, sp. nov.

Plate XXXII., figs. 9, Oa.

F. foliis mcmbranaceis, ovatis, basi acutis, apice acuminatis,

margine incequaliter rel duplicato dentatis; nervatione craspedo-

droma, nervo primario basi vel vix ad dimidium lamina promi-
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nente, recto vel 'paullo flexaoso ; nervis secnndariis i)i una latere

7, sub angulis 40^^-50° orientihus, rcctis simplicihus ; nervis ter-

tlariis teniiissimis, angulis snhrectis egredientibus. approximatis,

flexiiosis ramosis, inter se conjnnctis, reticulum tenerrinium vix'

conspicuum includentibus.

Locality : Wangapeka, Nelson (Cauterbui'v Museum).
[Ex Coll. N.Z. Geol. Surv., 1867; Hector.]

The beech-leaf shown in fig. 9, which was found among
the plant-fossils at the locality indicated, makes the impression

of a delicate, not at all leathery leaf ; it is oviform, pointed,

either unevenly serrate or almost biserrate ; it is traversed

by a fine primary nerve, w'hich is scarcely pronounced to the

middle of the lamina ; from the primary nerve start on each
side a few straight secondary nerves, which run at acute angles

to the marginal serroe. Tlie tertiary nerves are very fine ; they
start almost at right angles, are remarkably close together

and connected with each other ; they are winding, bifur-

cate or braiiching. The tertiary nerves, as well as the ver}-

delicate network which lies between them, are shown enlarged
in fig. 9a, They were only perceptible on the lower part of

the fossil leaf.

The species to which the beech-leaf described belonged is

a true representative of the European Tertiary Fagus ferronia,

Ung., and consequently of the division Eufagus, DC., under
close comparison of the reticulation and of the tertiary

nerves oi Fag us ferronicB (ioY which I could command ample
material) with the relative characteristics of the beech-leaf
described. I find, however, that in the Tertiary beech the
reticulation is more developed, and composed of comparatively
larger meshes. I find also that the tertiary nerves are neither
so fine nor so close together. In Fagus p)^'isca, m., of the
Chalk flora of Niedcrschona, we have a similar quercoid reti-

culation formed by very close meshes as in F. nelsoniana, but
in the former species the secondary and tertiary nerves are
almost the same as in Fagus ferronice, and the texture is

leathery.

We may consider Fagus polyclada, Lesq., of the Dakota
group, as a vicarious species of the North American Chalk
flora, the leaf of which agrees in shape and texture with the
leaf described, but it deviates as regards the nature of the
edge.

Fagus producta, sp. nov.

Plate XXXII., fig. 1.

F.foliis coriaceis, c basi ovata lanceolato-aciiminatis, viar-

gine denticulatis ; nervatione craspedodroma, nervo primario
valido, recto ; nervis secundariis sub angulis 40^-50^ orientibns.
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pluribus, arcuatis, inferlorihus extrorsum ramosis ; nervis ter-

tiariis tennibus, anguUs suhrcctis excuutihus, inter se conjunctis;

reticule obsoleto.

Locality: Pakawau, Nelson (Canterbury Museum). [Ex
Coll. N.Z. Gaol. Surv. ; Hector.]

A leaf which, as regards shape, reminds one of the larger

leaves of Fagus muelleri, which are long and become narrow
towards the top ; the leaf agrees also with these as regards
the leathery texture ; but as this leaf is considerably larger

than those of F. muelleri, and as the nervation deviates in

several respects, I believe that it belongs to a distinct species.

The edge is provided with comparatively small serrations,

"vvhich are bent forward ; the base is scarcely narrowed and
somewhat blunt. Notwithstanding the fossil seems very much
torn, it is possible to discern sufficiently the course of the
nerves. From the stroaght primary nerve, which is very
strongly pronounced to the middle of the lamina, start curved
secondary nerves, which ascend to the edge ; the lower of

these seem somewhat closer, and provided with pronounced
outer nerves. The tertiary nerves are preserved only in a few
places ; they are very delicate, run straight and almost at

right angles ; they cross and connect with the secondary
nerves. There is no trace of the reticulation preserved. A
comparison of this interesting fossil with other similar forms
must be left to future researches, as soon as more ample ma-
terial will permit of such ; but I believe I must mention here

that F. producta must be placed in the division Nothofagus.

Of the now living species of this division, F. dombeyi, Mirb.,

betrays the nearest relation.

Ulmace^.

Gen. Ulmopliylon.

Among these I count fossil plants of the Chalk flora which
according to their characteristics belong well to the UlmacecB,

but which cannot be enrolled with any living genus. The two
species here described have leathery leaves, one of which
shows the closest relation to Ulmus, the other to Plancra.

Both genera are found in the Tertiary flora of New Zealand.

Ulmophylon latifolium, sp. nov.

Plate XXXII., figs. G-8.

U. foliis subcoriaceis, petiolatis, late ovutis, basi incBquali

vel obliqua obtusis, apice acuminatis, margine incequaliter vel

duplicato-dcniatis ; nervatione craspcdodroma, nervo priniario

valido, recto, excurrente ; nervis secundariis prominentibus, sub

angulis 40°-50° orientibus, basin versus approximatis et nervos

cxternos cmittentibus, supcrioribus simplicibiis ; nervis tertiariis
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e latere externo sccundariorum sub angiilis acutis cxeuntibiis,.

simplicihus vel ramosis, inter se conjunctis ; reticnlo obsoleto.

Locality : Pakawau, Nelsou (Cantei'bury Museum). [Ex
Coll. N.Z. Geol. Surv. ; Hector.]

Corresponds somewhat to Ulmus inisca, Ung., of the fossil

species, but it deviates somewhat from this, as it is biserrate,

has a firmer texture, and the outer nerves of the lower second-

ary nerves are pronounced. Among the living species of Ulmus
the analogue of the species described might be found in the

division Microtela, which has firmer, almost leathery leaves ;

however, for a more searching comparison more complete and
better-preserved specimens than the fossils before me are

necessary. I class the small leaf (fig. 7), which shows so

plainly the characteristics of an Ulmits-leshf, with the same
species because it lies on the same stone together with the

large leaf (fig. 6), and with a few remains of leaves which, as

regards size, lie between the two leaves shown.
This fossil plant is certainly a forerunner of the Uhmis

species. It seems that in the European Chalk formation the

genus Ulmoplijilon. is not wanting : later researches will pro-

bably prove this.

Ulmophylon planeraefolium, sp. nov.

Plate XXXII., figs. 2-5, 4«.

U. foliis breviter loetiolatis, coriaceis, ovatis vel ovato-

oblongis, basi rotimdata csquali vel incequali, apice acuminatis,
margine crenatis vel irregnlariter obtuse dentatis ; ncrvatione

craspedodroma ; nervo primario prominente recto, excurrente ;

nervis secundariis sub angiilis 50°-6(P orientibus, prominenti-
hus, arcuatis simplicibus rarius ramosis ; nervis tertiariis e latere

extP'":io secundariorum angulis p)cracutis cgredientibus, approxi-
matis, subflcxuosis, fere transversim inter se conjunctis.

Locality : Pakawau, Nelson (Canterburv Museum). [Ex
Coll. N.Z. Geol. Surv. ; Hector.]

At the first glance these leaves have great similarity with
those of Plauera, from which they are however distinguished

by a leathery texture, and by the close, more pronounced ter-

tiary nerves, which run almost across the leaf (see enlarge-

ment, fig. ia). These essential differences made it seem
advisable to accept a distinct genus for the Chalk flora, from
which the genera Planera and Ulmus during the Tertiary
period proceeded.

It is probable that in the fossil plant before us we have the
forerunner of Planera, as this seems to be indicated by the
shape of the serrae and several characteristics of the nervation.

Planera antiqua, Heer, of the Patoot strata, may be con-
sidered as analogous to the species described.
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MORE^.
Picus similis, sp. nov.

Date XXXII., figs. 10, lOrt.

F. foUis ])etioIatis rotiindato-ovalibus vel eUipticis, basl

siihacuiis, margine integerrimis ; nervatione camptodroma

;

nervo primario proniinente, recto ; nervis secundariis sub angnlis

65°-80° orientibns, numerosis, paullo arcuatls parallelis ; nervis

tertiariis e latere externo secundariorum sub angulis acutis

exeuntibus, ramosis inter se conjunctis, reticulum tenerrimum
inchidentibus.

Locality: Wangapeka, Nelson (Otago Museum). [Ex
Coll. N.Z. Geol. Surv., 1867 ; Hector.]

Corresponds in all its characteristics \vith Ficusjynx, Ung.,
with the exception of the shorter petiole. The finest reticula-

tion seems to be more developed in the New Zealand species, as

shown in the enlargement (fig. 10a). On the whole the nerva-

tion is in this also verj^ similar to that of Ficus jynx. (Com-
pare "Tertiary Flora of Switzerland," vol. ii., pi. 85, fig. 8.)

The following are analogous species in the Chalk flora : F.

geinitzii, Ett., from Niederschona ; F. atavina, Heer, from
the x\tane strata of Greenland ; but especially F. magnolioi-

folia, Lesq., from the Dakota group. The latter species ap-

proaches Ficus jynx in a like inanner as the species described,

from which it is distinguished by the more ascending secondary

nerves.

Laurine^.

Cinnamomum haastii, sp. nov.

Plate XXXII., fig. 11.

C. foliis coriaceis, ovalibus, basi obtusis, margine integer-

rimis; nervatione acrodroma, nervo primario prominente ; nervis

secundariis paucis, infimis suprabasilaribus curvatis, elongatis ;

nervis tertiariis trans versis, inter se remotis.

Locality : Pakawau, Nelson (Canterbury INIuseum). [Ex
Coll. N.Z. Geol. Surv. ; Hector.]

Approaches to Cinnamomum scheuclizcri , Heer, from which
it is distinguished only by the very much curved secondary

nerves, which start at less aciite angles. From these charac-

teristics, the obtuse base of the leaf and the lesser number of

the secondary nerves, the species of the New Zealand Chalk
flora may be distinguished on the one hand from G. inter-

medium, m., of the New Zealand Tertiary flora, and on the

other hand from the analogous Cinnamomiini Jieerii, Lesq., of

the North American Chalk flora.
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Proteace^.

Knightiophyllum primsevum, sp. nov.

Plate XXXII., fig. 12.

E. foUis coriaceis ohovato oblongis, maygiiie argute dentatls;

nervatioiic camptodroma , ncrvo liriinario valido ; nervis secun-

dariis tenuibns, sub angulis 70^-80^ orieiitibus, margincm versus

flcxuosis,fere evanescentibus ; nervis tertiariis brevissiinis rcctan-

gularibus, dlctyodromis, vix conspiciiis.

Localitij : Grey Eiver (?) (Otago Museum).
The fossil leaf before me appears on a dark slate, which is

very similar to the slate from Grey Eiver, which came to hand
without designation of the locality. A considerably-charred

substance on the impression indicates a rigid leathery texture.

The shape of the leaf may be completed to an inverted oblong-

oviform. The edge is preserved only in one place, where it

shows close, rather uneven serrie, the points of which are

rather blunt. From a pronounced primary nerve start at

little-acute angles secondary nerves, which ascend in a curve
towards the edge, and which are distant from each other about
10mm. These nerves become so fine in their further course
that they are only visible under the microscope in a favourable

light ; at last these draw a short distance along the edge in a
remarkable winding manner, without however forming visible

loops. The tertiary nerves are in consequence of their fineness

only preserved in a few places in the unfavourable stone, and
consequently it is only perceptible that they dissolve in a con-
fused reticulation of close meshes. The characteristics named
indicate the genus Knight ia (compare Ettingsh., " Leaves of the
Apetala?," Memoir, vol. xv., pi. 42 and 43), which, in our
epOwh, is only indigenous to New Zealand and New Caledonia.
The fossil species seems to be distinguished from tlie most
similar New Zealand K. cxcclsa, R. Brown, only by the in-

verted oviform-oblong leaves, and the secondary nerves, which
ascend along the edge.

Our fossil is distinguished froni the second species of this
genus, the New Caledonian K. strobilina, R. Brown, only by
the serrations of the edge of the leaf ; but, as the shape of the
leaf agrees more with the second species, we must assume
that Knightiophyllum primccvum according to its characteris-
tics stands between both living species, and must consequently
be considered as the parent plant of these.

A similar fossil leaf has appeared also in the Eocene flora
at Dalton, near Gunning, in New South Wales, which I
attributed to Knightia, and which I compared with K. excelsa,
R. Brown (" Contributions to the Tertiary Flora of Australia,"
I. Memoir, vol. xlvii., p. 128; pi. iv., fig.7).



304 Transactions.—Geology.

Dryandroides pakawauica sp. nov.

Plate XXXII., fig. 13.

D.foliis rigide coriaceis, lineari-lanceolatis , longc acuminatis

serratis, nervo ])rimario vaVido ; secundariis suh angnlis 60P-70°

oricntihiis, rainosis ; tertiariis inconsjncuis

.

Locality : Paka\Yau, Nelson (Canterbiir}^ Museum.) [Ex
Coll. N.Z. Geol. Surv. ; Hector.]

The fossil leaf before me betrays a stiff leathery texture ;

it has a narrow lanceolate form, which is considerably

elongated towards the top ; there is a sharply-serrated edge.

On the whole the characteristics are such as are found in those

fossil leaves which we have so far ascribed to Dryandroides.

The nervation, as far as it is preserved in the fossil described,

does not contradict tliis designation, and consequently we may
leave this fossil enrolled in the collective genus named until

better material permits of more exact researches.

We may designate Dryandroides latifolia, Ett., from Nieder-

schona, of the European Chalk formation, as an analogous

species.

DIALYPETAL^.

Saxifbagace^.

Ceratopetalum rivulare, sp. nov.

Plate XXXII., figs. 15, 16.

C.foliis simplicibus, petiolatis coriaceis, lanceolatis acumi-
natis, hasi paullo angustatis, margine argute mimtte serratis ;

nervatione camptodroma, nervo primario prominente, recto

;

nervis secundariis suh angulis 5(P-60° orientibus, ante viar-

ginem furcatis ; nervis tertiariis e latere externo secundario-

rinn angulo acuto egredientibus, tenuissimis.

Locality : Grey Kiver, Westland (Canterbury Museum).

The fossil leaves here shown may belong to the same
species, notwithstanding fig. 15 shows a smaller leaf, which
is broader and somewhat ovate. The consistency was
leathery ; the petiole llrnm. long. The lamina is lanceolate,

sometimes wider, sometimes narrower; the base is rather
more obtuse, and almost broad and ovate, seldom some-
what narrowed ; the top is long and narrowed ; the edge is

sbarply serrated. A thickening of the points of the serr^e, as
it occurs in other species, is here not perceptible. The nerva-

tion runs in curves. The primary nerve is strongly pronounced
along its whole course ; the secondary nerves start at slightly-

acute angles at a distance of 4nnn.-5mm. from each other.

Near the edge they are abruptly curved upwards, and mostly
bifurcate. The tertiary nerves are verj' fine ; they start at
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right angles from the outside of the secondary nerves. The
reticuh^tion has not been preserved.

The fossils described may best be compared with leaves of

Ccratopetalum, and they approach remarkably to C. mac-

donaldi, Ett., of the Australian Tertiary flora, on the one hand,

and to C. bilinicum, of the European Tertiary flora, on the

other. It is distinguished from both species principally

only by the secondary nerves, which are more distant from

each other.

TiLIACEAE.

Grewiopsis pakawauica, sp. uov.

Plato XXXII., fig. 21.

G. foliis parvis, coriaceis. ovatis, dense et inaquaUter

crenulatis, basi subtnincatis, apice acuviinatis ; nervatione sub-

actinodroma, nervo primario promincnte cxcurrentc, nervis basi-

laribus lateralibus 3-5, abbreviatis ; nervis secundariis panels

sub anrjulis 40°-50'^ orientibus, 8mm.-14mr,i. inter se distantibus,

craspedodromis, inferioribus extus ramosis, superioribus sivipli-

cibus vel furcatis ; nervis tertiariis tenuissimis, snb angulis

acutis emissis.

Locality: Pakawau, Nelson (Canterbury Museum). [Ex
Coll. N.Z. Geol. Surv. ; Hector.]

An ovate finely and unevenly notched leaf of firm con-

sistency, the surface of wdiich is peculiarly finely gibbous, and

from this we may conclude that it may have been provided

with a rough hairy covering. The nervation may be designated

as imperfectly radiate, in consequence of the radius-shaped

arranged but unequal basal nerves. The principal mid-nerve

is strongly pronounced, and runs out to the apex ; two basal

nervcc start from one side of it, and one from the other : these

are short, aiid provided with a few outer branches. The larger

of the lowest secondary nerves send off outer nerves, which
are stronger than those of the basal nerves. The remainder

of the secondary nerves, which start at acute angles, are

either simple or bifurcate, and they run in faint curves to

the notches of the edge. The tertiary nerves are very fine,

simple, and joined at acute angles. The reticulation is not

visible.

The fossil leaf described agrees best in its characteristics

with Grewiopsis, and follows G. orbicidata. Sap., a species of

the fossil flora of Sezanne which has small leatherj"- leaves of a
similar shape and nervation : these are however distinguished

from the New Zealand species by the different nature of the

edge and a smaller number of secondary nerves. Grewiopsis

haidenii, Lesq., from the Dakota group of the North American
Chalk flora, may be considered as a vicarious species.

20
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Sapixdace^ .

Sapindopliyllum coriaceunij sp. nov.

Plate XXXII., figs. 22, 23.

S.foliolis rujidc coriaceis, lanccolatis incequilatcris, falcatis,

bast angustatis, margine integerrimis ; neriationc camptodroina,
nervo primario valido, nervis secundariis tenuibus, plcrianque

obsoletis.

Locality : Wangapeka, Nelson (Canterbury Museum).
[Ex Coll. N.Z. Geol. Surv., 18G7 ; Hector.]

The fossil leaves before nie (figs. 22, 23) from Wangapeka
are without doubt part-leaflets : they betray a specially firm

leathery texture ; they are lanceolate, and have remarkably
uneven sides ; they are sickle-shape-curved, narrowed towards
the base ; the edge is without serrations. It was impossible to

ascertain the existence or non-existence of a petiole. Only
a little of the nervation is perceptible in consequence of the

thick, much -charred substance. The strongly -pronounced
primary nerve becomes gradually smaller towards the top, and
from it start fine curved secondary nerves.

I believe I do not make a serious mistake if I connect these

remains of fossil leaves with the Sapindacecs, a family the

existence of which in the flora of former ages has been proved
beyond a doubt. Moreover, this family is represented both in

the Tertiary flora and in the flora now living in New Zealand,
and the characteristics described of the fossils mentioned seem
to agree best therewith. Future researches might throw more
light upon this matter. We have an analogous plant in

Sapindus prodromus, Heer, from the Atane strata of Green-
land, which is distinguished fi-om the species described only

by the more delicate leaflets, which are less narrow at tlie

base.

Cupanites novse-zeelandise, sp. nov.

Plata XXXII., figs. 18, 20.

C. foliolis coriaceis, oblongis vel lanceolatis, basi obliqua

rotundato-obtusis, apicem versus angustatis, margine integerri-

mis ; ncrvatione caynptodroma ; nervo priinario valido, recto;

nervis secundariis sub angulis 60^-70^ orientibus, arcuatis mar-
ginem adscendentibus, simplicibus ; nervis tertiariis obsoletis.

Localities : Grey Eiver, Westland (Canterbury Museum)

;

Pakawau, Nelson. [Ejc Coll. N.Z. Geol. Surv. ; Hector.]

The oblique base and the only indicated inequality of the

sides of these fossil leaves permit of the assumption that they

are only part-leaflets of a composite leaf. The texture, as far

as may be recognized fi-om the nature of the impression, is
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leathery ; the shape varies from broad to narrow lanceolate.

Of the nervation, only the stout straight primary nerve,

which narrows gradually towards the top, and the curved

secondary nerves, which start at slightly-acute angles, are

preserved. The secondary nerves are distant from each other

7mm.-12mm.
I take these fossils to be part -leaflets of Saplndacece, and I

ascribe them to Cupanites, where similar part-leaflets occur

—

for instance, as in C. miocenicus, C. ncptnni, and others.

CELASTraxEj:.

Celastrophyllum australe, sp. nov.

Plate XXXII., fig. U.

C. foliis coriaceis pctiolatis, obovatis, basin versus angustatis,

apice rotundato-obtnsis, margino serrulatis ; nervatione campto-

droma ; nervo primario distincto, basi prominente, recto ; nervis

secundariis tenuibus, sub angulis 50^-60^ oricntibus ; nervis

tertiariis obsoletis.

Locality : Grey Eiver, Westland (Canterbury Museum)

.

A leathery, inverted-ovate leaf, which narrows into the

petiole. The edge is finely serrate, the nervation is curved, and
the fine secondary nei-ves start at shghtly-acute angles. The
tertiary nerves are not preserved. I suppose that this leaf

belongs to Celastrus, but for the present I enroll it in the col-

lective genus Celastrophyllum until better-preserved remains
permit of a more exact designation.

Celastrophyllum crenatum, Heer, from the Patoot strata

of the Chalk flora of Greenland, seems to be an analogous

species.

Papilioxace^.

Dalbergiophyllum rivulare, sp. nov.

Plate XXIX., fig. 4.

D. foliolis coriaceis ovatis, incsqnilateris, apicc acuminatis,

margine integerrimis ; nervatione camptodroma, nervo primario
basi prominente, apicem versus attenuato, cxcurrente ; nervis

secundariis paucis, sub angulis acutis variis cgredientibns,

curvatis adscendentibus ; nervis tertiariis obsoletis.

Locality : Grey Eiver, Westland (Canterbmy Museum).
A part-leaflet of leathery texture which, according to shape

and nervation, may be best em-olled with the Papilionacece,

and especially with the Dalbcrgice. The comparison of these

with leaflets of the division named leads to the genera -lufZm^,

Trioptolemaa, Pterocarpus, Hecastophyllum , and Machceriiim.
A closer limitation of the analogues is only possible when



303 Transactions.—Geology.

more completely preserved remains are submitted. Dalhergia
rinkiana, Heer, from the Ataue strata of Greenland, seems to
be more nearly related to the species described.

Dalbergiophyllum nelsonicum, sp. uov.

Plate XXIX., fig. 3.

C. foliolis coriaceis, ohlongis, hasi incBqualihus , ajnce
acuminatis, marginc integerrimis ; nervatione camptodroma,
nervo primario valido ; nervis secundariis plurihus, approxi-
matis ; nervis tertiariis ohsoletis.

Locality : Wangapeka, Nelson (Canterbury Museum). \Ex
Coll. N.Z. Geol. Surv., 1867 ; Hector.]

A part-leaflet which betrays especially a similarity with
those of the Pterocarjms and Macheeriiivi species. The textm-e
is rather more firm than that of the species previouslj' de-
scribed ; the shape is narrower ; the inequality of the sides is

less. The primarj^ nerve is very stout. The seconda,ry nerves,
which may only be perceived with difficulty on the charred
substance of the fossil, are numerous and close to each other.

CiSALPINIE^.

Palseocassia phassolitoides, sp. uov.

Plate XXXII., fig. 17.

C. foliolis coriaceis p)etiolulatis, ohlongis vel ovato-lanceolatis,

hasi ohliquis, apice acuminatis, margine integerrimis ; nervatione

camptodromis , nervo primario distincto prominente ; nervis

secundariis sub angulis 50'^-GOP orientibiis, tenuibus ; nervis

tertiariis ohsoletis.

Locality: Grey Eiver, "Westland (Canterbury and Otago
Museums).

Part-leaflets which, according to their shape and nervation,

agree perfectly with those of Cassia pseudo-phaseolites, m., of

the Tertiary strata of Shag Point, New Zealand, but they are

distinguished from these by a firm leathery texture. It is quite

possible to assume the connection of this species as regards

genus with the Tertiary species named. It is, however, doubt-
ful if the Chalk parent species may be enrolled with the same
genus as the Tertiary descending species until further actual

proofs of tliis are before us.

I consider Palceocassia angiistifolia, Ett., from the strata

of Niederschona, as a vicarious species of the European
Chalk flora.
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DESCKIPTION OF PLATES XXIV.-XXXII.

Plate XXIV.
Figs. 1, 2. Lomariopsis dimstancnsis, Ett., Duustan.
Fig. 3. Aspidiiim otagoicuni, Ett., Shag Point.

Fig. 4, 4a. Asjjidium tcrtiario-zeelandicum, Ett., Dunstan.
Figs. 5-7. Sequoia nova-zedanditT', Ett. (Fig. 5, Shag Point ; figs. G, 7,

Landslip Hill.)

Figs. 8, 9. Pimis (?), Shag Point.

Fig. 10. Zamites sp. ? Shag Point.

Fig. 11. Taxodiiim distichum cocenicum, Ett., Shag Point.

Figs. 12-14. Podocarpiis iMrkcri, Ett., Shag Point.

Figs. 15-11 . PodocarpiLS liochstctteri, Ett., Shag Point.

Fig. 18. Arancaria danai, Ett., Shag Point.

Fig. 19. Dacrydium pracupressinum, Ett., Shag Point.
Figs. 20, 21. Dammara uninervis, Ett., Shag Point.

Figs. 22-24. Dammara oivcni, Ett., Shag Point.

Fig. 2-5. Scaforthia zcelandica, Ett., Dunstan.

Plate XXV.
Figs. 1-2. Arancaria Jiaastii, Ett., Shag Point.
Fig. 3. Dammara oiceni, Ett., Malvern Hills.

Plate XXVI.
Figs. 1-3. CauUnites otagoicus, Ett., Shag Point.
Figs. 4, 5. Casuarina deleta, Ett., Shag Point.
Figs. 6-12. Myrica praqiiercifolia, Ett., Shag Point.
Fig. 13. Myrica subintecjrifolia, Ett., Shag Point.
Fig. 14. J/j/rica 2^;-o.rz);;fl, Ett., Malvern Hills.

Figs. 15-17. Almis novcezeclandice, Ett., Shag Point.
Fig. 18. Fagus Undenfeldi, Ett., Malvern Hills.

Fig. 19. Dryopliyllum dubitim, Ett., Landslip Hill.

Figs. 20-22. Quercus loiichitoidcs, Ett. (Fig. 20, Murderer's Creek ; figs. 21,
22, Shag Point.)

Fig. 23. (3Hcrcz(S2'«''^"«-/, Ett., Shag Point.
Fig. 24. Qiicj-cits celastri folia, Ett., Shag Point.
Fig. 25. Quercus deleta, Ett., Shag Point.

Plate XXVII.
Fig. 1. Fagus iiinnisiana, Ung., Shag Point.
Figs. 2, 3. Fagus Undenfeldi, Ett., Malvern Hills.
Figs. 4, 5. Fagus ulniifolia, Ett., Shag Point.
Fig. 6. DryopJtylluni dubium, Ett., Landslip Hill.
Fig. 7. Ficus sublanccolata, Ett., Shag Point.
Fig. 8. Ulmtis hectori, Ett., Shag Point.
Fig. 9. Plancra anstralis, Ett., Malvern Hills.

Fig. 10. Daphnophylluni australe, Ett., Weka Pass.
Fig. 11. Laurophyllum tenuincrve, Ett., Shag Point.
Fig. 12. Saiitalum suhaclicronticum, Ett., Shag Point.
Fig. 13. Apocynophylhnn affinc, Ett., Landslip Hill.
Figs. 14-18. Dryandra comptomtefolia, Ett., Murderer's Creek.
Fig. 19. iTccZT/cfiJT/ap'tcccfZews, Ett., Shag Point.
Figs. 20-22. Cinnamomum intermedium, Ett., Shag Point.

Plate XXVIII.
Apocynoplnjlliun elegans, Ett., Landslip Hill.

Loranthus otagoicus, Ett., Shag Point.

Sapindus subfalcifalius, Ett., RedclifEe Gully.
Diospyros novcE-zcelandice, Ett., Shag Point.
Dalbcrgia anstralis, Ett., Shag Point.

Fig.
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Fig. G. Cassia psciido-vtemnoiiia, 'Ett., Shsig Point.
Fig. 7. Acer siibtrilobatum, Ett., Shag Point.

Fig. 8. CissopJnjUum inalvcrniciim, Ett., Malvern Hills.

Figs. 9-12. Dri/andra comptonimfolia, Ett., Murderer's Creek.
Figs. 13, li. Arcdia tasmani, Ett., Shag Point.

Plate XXIX.
Fig. 1. Elaoilcndron rigidum,'E.ti.,'L?t.n(\s\i'p'iii\\.

Fig. 2. Sapindus sicbfalcifoUus, Ett., Shag Point.
Fig. 3. DalbcrgiophijUum neUoiiicuin, Ett., Wangapeka.
Fig. 4. DalbergioplujUum rivitlarc, Ett., Grey Piver.

Fig. 5. Eucalyphis diibia, Ett., Shag Point.
Fig. 6. Cassia pscudo-pJiascolites, Ett., Shag Point.
Figs. 7-9. Carpolithcs otagoicus, Ett., Shag Point.
Figs. 10-12. Wood-tissue of Araucaria haastii, Ett. (3^50 diameters.)
Figs. 13-15. Wood-tissue of Dammara oiceni, Ett. (350 diameters.)

Plate XXX.
Fig. 1. Bleclininn priscum, Ett., Pakawau.
Figs. 2, 3. Aspidiuvi cretacco-zcclandicitm, Ett., Pakawau.
Figs. 4-G. Diclsonia pterioidcs, Ett., Pakawau.
Fig. 7. Gleichenia obscura, Ett., Pakawau.
Figs. 8-10. Podocarpium fcniirfolium, Ett., Pakawau.
Fig. 11. Podocarpium ciipressiritim, Ett., Pakawau.
Fig. 12. Podocarpium pradacrydioidcs, Ett., Pakawau.
Figs. 13-15. Po(^oca»7.ifH?;t ungeri, Ett., Pakawau.
Fig. 16. Taxo-torreya trinervia, Ett., Wangapeka.
Figs, n, IS. Dacrjjdiniitm cupi-essimim, Ett., Pakawau.
Fig. 19. GinJigocJadus novcB-zecla7idi(P, Ett., Wangapeka.
Fig. 20. Dammara mantelli, Ett., Pakawau.
Fig. 21. Bambusites ausfralis, Ett., Pakawau.
Fig. 22. Poacitcs nchonicus, Ett., Wangapeka.

Plate XXXI.
Bambusites australis, Ett., Pakawau.
Flabcllaria sublongirhacUis, Ett., Grey River.
Haastia spcciosa, Ett., Pakav,-au.

Casuarinites cretacciis, Ett. (Fig. 6, Pakawaii ; fig. 7, Grej
River.)

Qucrcus pachyphyUa, Ett., Grey River.

Quercus calUprinoides, Ett., Wangapeka.
Quercus nehouica, Ett., Wangapeka.
Dryophylhim nelsonicum, Ett., Pakawau.

Plate XXXII.
Fagus prodacta, Ett., Pakawau.
Clmophylon planerafolium, Ett., Pakawau.
Ulmopihylon latifolium, Ett., Pakawau.
Fagus nelsonica, Ett., Wangapeka.
Ficiis similis, Ett., \\'angapeka.
Cinnamomum haastii, Ett,, Pakawau.
Knightiophyllum primcpvum, Ett., Grey River.
Dryandroides pakcncauica, Ett., Pakawau.
Celastrophyllum ausirale, Ett., Grey River.

Figs. 15, IG. Ceratopetahnn rivularc, Ett., Grey River.

Fig. 17. Palceocassia phnseolitoides, Ett., Grey River.

Figs. 18-20. Cupanites nova-zeclandia, Ett., Grey River.

Fig. 21. Grciciopsis pakaicauica, Ett., Pakawau.
Figs. 22, 23. SapindophyUum coriaceum, Ett., Wangapeka.

Figs
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Art. XXX.

—

On the Drift in Sonth Canierhunj.

By J. Hardcastle.

[Read before the riiilosophical Institute of Cantcrhury, 3rd July, 1890.]

The Transactions of the earlier seventies show that fifteen to

twenty years ago the glacial or great glacier period of New
Zealand was a favourite topic of discussion with members of

the Institute. Since then the subject appears to have been
laid aside, though it was by no means threshed out, differences

of opinion remaining as to both the cause and the extent of

the glaciation. In the course of the controversy the following

remark was made by Mr. A. D. Dobson : "I believe that a
careful examination of the drift-formation of New Zealand
generally will throw a great deal of light upon many points at

present unsettled, and tliat until the age of the drift is satis-

factorily settled we may speculate in vain upon the origin of

the glacial period.'"''' Having long been familiar with what
I take to be portions of the formation Mr. Dobson referred to,

in South Canterbury, it occurred to me on meeting with Mr.
Dobson's remark recently that a few notes on the drift of this

district would be acceptable to members of the Institute. I

propose to go over somewhat wider ground than the drift-

formation only, sufficiently to trace, to the best of my ability,

its relations to the preceding and succeeding formations, and,
viewing the drift as the record of a particular condition of

climate, my notes will have special reference to the changes
of climate registered by the deposits dealt with.

In the plains and downs of South Canterbury east of the
ranges, omitting recent and incomplete deposits, we have, in

descending order,

—

1. The great shingle-fans of the plains, including smaller

fans laid down by the smaller rivers, such as the Hare, Waihi,
and Opihi.

2. An extensive but irregular deposit of loess, upon areas
elevated above the reach of the fan-building rivers.

3. Sheets and streams of doleritic lavas at two points,

Timaru and Geraldine.

4. The drift, a vast mass of stream-laid gravel and sand,

with interstratified clays and silts, the shingle highly oxidized

and decomposed, the whole formation greatly denuded, and
more or less disturbed by subterranean action.

5. A series of fresh-water beds of totally different kind,

these being almost wholly of fine material. These beds also

show local, and almost certainly independent, disturbance.

* Trans. N.Z. Inst., vol. vii., 1874, p. 444.
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6. Fine-bedded, loose, rusty, unfossiliferous sands, which
appear to be rearrangements by fresh-water of portions

of (7).

7. FossiHferous sands of the Pareora (marine) formation.

Working upward again, at the upheaval of the Pareora
sea-bed as a starting-point, we commence with a temperate,

or rather warm, climate, as shown (according to the authori-

ties) by the character of the Pareora fossils. This evidence

of the shells is fully corroborated by that of the physical cha-

racter of the marine beds close to steep mountains. The
inorganic material is uniformly fine ; there is no evidence of

frost-work in gravels, conglomerates, or breccias.

The emergence of a sandy sea-bed would certainly be fol-

lowed by the rearrangement of some portions of it by rains

and streams, and to such a process, I think, must be referred

certain loose, rusty, fine-bedded, unfossiliferous sands, seen in

terrace sections in the valley of the Tengawai between
Pleasant Point and the Cave ; under the gouged western face

of Mount Horrible, and elsewhere. These fine-bedded sands

are of no great thickness, under 20ft. probably, as a rule, and
they rest upon sands of the same mineral character, but fos-

siliferous, and massive instead of fine-bedded.

Deposited conformably upon the rearranged sands in the

Tengawai sections is a series of fresh-water beds, showing
150ft. or 200ft. in thickness in one exposure—Howell's Bluff

—and they may have been much thicker. These beds consist

of alternations of silts, clays, white sands and grits, and dirt-

beds. Some of the clays are full of beautiful plant-impres-

sions, and these should tell an instructive story to the botanist.

The physical characters of the beds, however, sufficiently attest

the warmth of the climate during their deposition. The white

grits perhaps supply the clearest and simplest evidence. They
aggregate, in the Howell's Bluff section, 30ft. or 40ft., in three

principal layers. The coarser grits are quite loose, and well

sorted and stratified. The fragments range in size up to that

of small peas. Most of them are well waterworn, "but a con-

siderable percentage are quite angular, only a little worn.

These are easily recognized as vein-quartz, and they suggest

that the whole of the quartz—grits and sands—was derived

from the highly metamorphosed, intricately-veined, slaty or

schistose rocks of The Brothers Mountain, four or five miles

away. Save for some rolled pellets of clay containing car-

bonized vegetable matter, the grit beds are of pure quartz, and
the total absence of slate pebbles shows clearly that in the

denudation of the mountain, by which the quartz was set

free, frost played no part. The whole series appears to have
been of slow growth, and there are marks of several pauses in

its deposition, in the dirt-beds and drought-veined surfaces of
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clay-beds. Beyond the Cave, on the opposite side of The
Brothers Mountain, is a seam of good hgnite, about 2ft. thick,

associated with a dirt-bed of greater thickness, and white
sands and clays. These rest upon a denvided surface of bhie

fossihferous (Pareora) sand-rock, and the two formations liave

been steeply tilted together. The fresh-water and carboni-

ferous beds must belong to the same period as those lower
down the river, and I feel sure some of the lignites of the

Upper Kakahu are of the same age. Silts, clays, and sands
resembling those of the Tengawai (but with less whitish ma-
terial), with a dirt-bed, and a seam or pocket of lignite near
the base, are exposed in the south bank of the Hare Eiver,

near Geraldine. This section contains two or three thin beds
of quartz-gravel, with some admixture of sandstone pebbles.

The quartz is evidently vein-quartz ; much or most of it is

angular, and, as the section is only two or three miles from
hills of slaty rocks that yield readily to frost, these beds,

equally with those of the Tengawai, shovs^ that during the
time of their deposition a practically if not perfectly frostless

climate prevailed in this region. The base of the Hare beds
is not exposed, but in sinking through the denuded crown of

the arch into which they have been thrown, some years ago,

in search of lignite, I soon reached loose red sands, resembling
those I have since seen beneath the Tengawai fresh-water
beds. I have no doubt there are other exposures of these

beds, but the two described are the only ones I have
examined.

The Tengawai beds were disturbed and denuded before any
later beds of different material w'ere deposited upon them. No
such gap of unconformability exists in the Hare section,

where the line-grained series is regularly overlain by red
grcvels of the succeeding formation. The junction has been
brought into \iew by denudation following a disturbance
which elevated both together into an independent anticlinal

fold.

This brings us to the red gravels, which I take to bo the
" drift," or " dispersed gravels," of writers in the Transactions
and Geological Eeports. As these terms, however, seem to

imply a partial or complete ignorance of the mode of origin and
deposit of this formation, neither of which does there seem
any necessity for admitting so far as the red gravels of South
Canterbury are concerned, T prefer to avoid them, and to use
the descriptive term " red gravels." They form " red chffs

"

everywhere.
In South Canterbury the red gravels, usually wath a cover-

ing of loess, form a large part of the country east of the ranges,
generally in the shape of downs, Vvdiose easy contours and
good loess soil make them first-rate agricultural country. They
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have been greatly denuded, cut into by streams, and their

structure is exposed in many fragmentary natural sections,

and on a smaller scale in numerous road-cuttings. I have
examined them in the Geraldine, Waitohi, and Cave-Albury
downs, and in the Timaru plateau. The same formation
stretches from Albury to Fairlie Creek, and from Timaru to

Waimate. Everywhere near the hills the gravels present the

same broad features—beds of stream-laid subangular shingle,

and sand, separated by clays and silts. In places the forma-
tion is hundreds of feet in thickness ; in Geraldine Hill, I

believe, nearly, if not over, 1,000ft., and in the Cave-Albury
dovvuis it must be over 500ft. Generally the shingle is coarser

and the clays less numerous towards the top. Wherever I

have examined them the gravels are unquestionably stream-
laid, and generally, I believe, are of quite local origin. The
Geraldine downs, however, contain pebbles of a volcanic rock,

which must htxve come from somewhere northward, and across

existing drainage-lines. (These are pebbles of a dense, tough,

micro-crystalline rock, black in colour, with minute white
specks ; the stone weathers to a pale blue, of chalky softness.)

I htive read that there is volcanic rock at the head of the

Orari. There is none in the hills opposite the Geraldine
downs. At Timaru, the point furthest from the hills where
the red gravels appear, only the upper portion is exposed to

observation, the formation sloping just down to sea-level.

Here the shingle is largely replaced by finer material. About
two miles inland is a gravel-pit, disclosing about 30ft. of the

uppermost beds, two-thirds or so of which are of silts and
clays, the rest of small shingle, in two layers. The silts are

fine-bedded, and at more than one level contain vestiges of

having been vegetated. A boring put down at the freezing-

works—commencing at the bottom of a bricked well sunk 43ft.

into the gravels, the nature of which was not recorded—passed
through 40ft. of shhigle, 39ft. of clay, and 25ft. of sand, each
in several layers. The thickest bed was of fine yellow^ clay,

12ft., the base of which for about 1ft. was stained dark-brown
as if by humus, and contained the rust-granules common in

wet soils. The clays near the hills vary from a few inches to

10ft. or 12ft. in thickness, and they vary much in character,

some being fine and white, others blue, most of them yellow,

and of all degrees of coarseness up to silt. In some places

beds of clay show' abrupt changes of thickness, as if from con-

temporary denirdation. Some of the beds show drought-veins
in their upper surfaces, the mark of their having been for a

considerable period persistent land - surfaces under a dry
climate. The silts have the character of fiood-deposits, and
some of the clays probably had a similar origin. Others re-

quire further examination to decide whether they are not
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really loess of the same kind whicli afterwards overspread so

much of the formation, i.e., -svind-blown dust. One of the clay-

beds related to the red gravels appears to be of this nature. It

underlies the dolcrite at Mount Horrible, and directly overlies

rearranged marine sands, at a spot which must always have
been above tha reach of rivers. The bnly doubt as to this

being a loess-bed is founded on the possibility of its being a
slope-deposit, or rain-wash, from some eminence which has
since been removed.

The shingle is everyjvhere highly oxidized and much de-

composed. It is somewhat harder as well as coarser near the

hills ; but generally, and the smaller shingle everywhere, is

too rotten to be of any use for road-making. At Timaru,
pebbles whose smooth surface shows that they were once hard
enough to take a tine polish can now be cut v/ith a knife like

chalk.

The great quantity of the red gravels implies a correspond-
ingly great denudation of tlie neighbouring mountains, from
which the material was derived, plus a liberal allowance for

finer material carried further away. The greater part of the

formation being of shingle is proof that frost was the agent of

denudation. Large deposits of river-shingle can only be pro-

duced in one way—by frost and thaw brealdng up the surface

of mountains steep enough to enable gravity to deliver the
spoil to streams sufficiently powerful to transport it so long as
their channels are confined and the fall great, but not power-
ful enough to transport it all when the fall is reduced and the
channels become indefinite. The form of deposit—except in

deltas, and these are not deltas—is necessarily the fan, modi-
fied, it may be, by the work of other streams or by obstructive
eminences. From my observations I conclude that in the red
gravels of South Canterbury we have the decomposed, dis-

turbed, and denuded remains of a coalescing system or sys-

tems of fans, laid down by small streams issuing from the

neighbouring low ranges, as the larger fans of the plains were
laid down by the larger rivers at a later date.

Mr. Sandham Gillingham, who owns an osteite on the

Albury-Fairlie Creek downs, and who has paid much attention

to their formation, is also of opinion that those downs were
piled up by the streams which now intersect them. It ap-
pears, therefore, that at some time long subsequent to the
upheaval of the Pareoi'a sea-bed, a warm climate having pre-

vailed during the interval, a profound change of climate set

in, and King Frost began a long and vigorous reign, though
perhaps not continuous, whose history is writ large in'these
red gravels.

The question now;to be asked;is : What degree of cold was
concerned in tlie production of these gravels ? Are they the
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product and record of a glacial period in the Southern Hemi-
sphere ?

The gravels themselves, so far as I am acquainted with
them, contain no evidence of even the proximity of glaciers.

It seems,- however, difficult to believe that an area in w'hich

was produced such a massive record of frost-work could have
been far removed from a region where glaciers and ice-fields

existed at as low a level. In default of direct evidence on the
point, we could hardly doubt that the frosts which effected

such great denudation were much more severe than those

experienced in the same localities to-day. We may safely

assume that the eastern ranges, having been exposed to the
action of the sea as promontories or islands for a prolonged
period under a warm climate, had become extremely rugged
and precipitous, and that, consequently, when the frosts did

begin to work upon them, they w^ould do so under great advan-
tages.

Still, such frosts as we now have, though working under
such favourable conditions, could hardly produce chips for

shingle-making in such quantities as to overload the streams
and compel them to lay out fans. There is, however, some
direct evidence in the gravels that, at a certain stage at all

events, the frosts were mu.ch more severe than they now are.

In two or three of the beds of shingle, separated by clays, in

the Geraldine downs, there are numerous lumps of white silty

clay, so large, so irregular in shape, and so distributed among
the shingle, that their sizes, forms, and pell-mell positions can
only be explained by the supposition that they are pieces of

the bed of a lake or pool, picked up and transported by being

frozen to and buoyed up by thick ice, and were deposited

where they are by stranding or the loss of their buoys. There
are also numerous smaller rolled pieces, some of silt so inco-

herent—some even of coarse sand—that they could not have
withstood rolling along a shingle river-bed unless they were
cemented by ice. The larger pieces—some of them 6ft. long

by 2ft. thick—could not have been floated, ice-buoyed, through
the rough channels of the stream within the mountains ; they
must have been picked up below the goi'ges. In them, there-

fore, we have evidence of winters in the lowlands so severe

that they may well have been related to the existence of great

ice-fields and glaciers in the alpine regions and at lower levels

in the south of the island.

As moraines and boulder-clays are perhaps the most trust-

worthy and most easily-recognized marks of glacier work, it is

desirable that search should be made for such deposits of the

red-gravel age, as indices of the extfent of the glaciation during

that age. Such indices might be hopefully looked' for in

Otago ; and it appears to me that one has been found there.
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In the Progress Eeporfc of the Dkeetor of the Geological

Survey for 1887, p. xxxix., there are described as existing on
the eastern side of the Taieri Plain " coarse, angular breccia

beds, apparently of glacier origin, the age of which has never
yet been clearly determined." These beds cover a good deal

of ground, and range up to 800ft. in thickness. " At the back
of Henley," says the report, " the deposit is composed of

exceedingly angular material, often containing blocks of great

size, 5ft. to 10ft. and 12ft. in diameter, and is but loosely

compacted together, the irregular spaces between the con-

fusedly-heaped angular blocks being often filled with finer

material." This is a description of a glacier moraine, and of

nothing else. These beds, it is stated, have been disturbed

and invaded by volcanic rock ; so also have the red gravels

here. In Haast's " Eeport on the Formation of the Canter-

bury Plains" (186i)—Dr. Haast having in his mind but one
glaciation, and clear distinctions could not be expected—there

are one or two glacial deposits mentioned in such wise as to
suggest that they probably belong to the red-gravel age, and
if so are indices of the severity of the climate of that age.

Writing of the earliest work and greatest extension of the
glaciers of Canterbury, he says (p. 5), " The glaciers

began to fill all the existing valleys to the plains, and
even advanced beyond, spreading in the plains in a fan-like

shape. Of this occurrence, however, we have very little

proofs, if it be not that the older glacier deposits in the bed of

the Eangitata, several miles below the gorge, and some others
rising above the plains between the Malvern Hills and the
Waimakariri, belong to that period." As the Eangitata de-
posits are in "the bed of the river," they probably, as we
shall see further on, are of red-gravel age. The other deposits
alludpcl to are no doubt Little Eacecourse Hill and Trigpole
Hill, described on page 46 as morainic ; and on page 47 Haast
clearly refers them to some period antecedent to his Pleisto-

cene glaciation.

If these morainic deposits do belong to the red-gravel age,

they seem to show that that period was more severe than the
'later cold age. This is not in agreement with my observa-
tions in the South Canterbury lowlands so far, for I have
found no signs of local glaciation within the red-gravel forma-
tion, while there are proofs that the same area was glaciated
during the second cold age. It is, however, quite possible
that the contradiction is only apparent. A less severe climate
prevailing for a long time may produce longer glaciers, where
glaciers are produced at all, than one which, whilst of suffi-

cient severity to glaciate lower lands, persists but a short
time.

I have not had time or opportunity to look through other
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reports for mention of morainic beds that may be of red-gravel

age, but I have somewhere met with mention of " large

iingular blocks " in the drift of North Canterbury. The
glacier relics of one age are apt to be destroyed or obscured by
glaciers of a later and severer age—and there has been a

severer age ; but as there appears to have been a considerable

amount of seismic disturbance in the interval between the

two cold periods, moraines or other glacier beds of the earlier

or red-gravel period may here and there liave been lifted

above, or otherwise shifted out of the way of destruction.

The total duration of the first cold age must have been
very gi-eat, to permit of the accumulation of so massive a re-

cord of the work of frost by streams having only small drain-

age-basins, and the duration must have been all the greater,

as the accmnulation was certainly not continuotis. Some of

the clays were evidently for long periods persistent land-sur-

faces ; in the Fairlie Creek dow ns there are two lignite-beds

in the formation, and, I am informed, in the Pareora downs
remnants of a forest or bush in petrified wood. I have not

yet given much attention in the field to the evidences of

variations of climate within tlie period, but, from what I have
seen, I think it likely that a good deal of evidence may be
obtained on this point.

If we compare the red gravels of South Canterbury with
the later fans in the same localities, it is clear that the older

formation, as to bulk, is much the more important of the two.

This being so, we are compelled to ask, What has become of

the related larger masses which must have been laid down by
the larger rivers north of the Orari ? The reply must be that

they are buried under the later fans wdiicli form the surface of

the plains ; and I find in Haast's report, above quoted, some
facts recorded which tend to prove, not only that the Canter-

bury Plains belong to two periods, but that the greater portion

of the whole was laid down during the earlier period. In de-

scribing sections presented by vertical faces of the north bank
of the Rangitata, the report says (page 39) :

'• T]ie shingle of

the Pleistocene fans shows an equal change from the natural

bluish tint to one of a rusty dark-yellowish colour, which coats

the whole deposit. I have found in several rivers that the

change from one colour to the other is often rapid, the dark-

yellow shingle underneath being divided from the Ijluish at the

summit by a very distinct line, sometimes with a small bed of

loam between them, over which, at numerous spots, small

watercourses are dripping down." Under the head of "Ash-

burton," page 40, Haast writes of terraces on the north bank,

in the broad valley of the river, and says : ''In some slips in

these terraces a distinct line of demarcation is visible between
the shingle and gravel of different colours, blue shingle in its
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natural colour lying above, ^Yith ferruginous beds of the same

material beneath." On page 63 is an Appendix, a special re-

port on the coast cliffs at the mouth of the Ashburton, whicli

accords Avith my recollection of them, and shows clearly, to

my mind, that these cliffs arc wholly built up of the red gravels

of the first cold age, the blue or grey gravels of the second

cold age not having reached the present coast-line there. I do

not know the coast-country between the Ashburton and Ea-

kaia, but I venture to assert that investigation will show that

the western margins of the swamps between the Ashburton

and Eangitata, and between the Eakaia and Waimakariri, are,

approximately, the eastern margins in those localities of the

shingle-fans laid down during the last cold age.

The " distinct line of demarcation," visible between the

upper and lower shingle in the Ashburton terraces, the " very

distinct line " dividing the bluish from the yellow shingle in

several rivers, the small bed of loam between them over which

water drips (an old soil), these are marks we should expect to

find at the junction of the surface of plains of the red-gravel

age with later deposits upon them. Had the pioneer geologist

of Canterbury recognized the meaning and importance of these

marks, and of the difference of colour and condition of the

gravels above and beneath them, he would have supplied quite

another context to his italicized sentence (on page 16) :
" Front

that moment the formation of the Canterhury Plains began.''

Indeed, he must barely have missed seeing the necessity for

doing so, for (on page 46) he writes, under the head of " Eiver

Waimakariri," " On that part of the plain between the junc-

tion of the Kowai and the Gorge Hill, there is ... .

evidence .... that before the Pleistocene fan was
formed older formations of a similar nature existed here."

The Canterbury Plains, I conclude, not only belong to two
periods, but the grey gravels of the later fans are only super-

ficial, v.hich brings them into proportion with the small and
shallow fans of the smaller rivers of South Canterbury.

To explain the existence of the red gravels, to account for

the severity of climate necessary for their production, we must
suppose either that New Zealand was elevated some thousands
of feet or that tlie cold was due to a general refrigeration of

the hemisphere— a glacial epoch. I do not intend to do more
on tJiis head than to make one remark and offer one sugges-

tion. In view of the jiroofs of glacier action since discovered
in the mountains of southern Australia and southern Africa,

together with the previously known proofs of mighty frost-

work in Patagonia, the elevation theory could scarcely be so
readily adopted or so vigorously supported now as it was
fifteen years ago ; and seeing that we have in New Zealand
the records of two distinct periods of i-efrigeration, the more
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reason is there to look for the cause of either in conditions of

a general rather than of a local nature. The suggestion I

have to offer is that there is a class of evidence \vhich might
be usefully sought for, as calculated to finally settle the ques-
tion of elevation, if found. We can have no direct proofs of

great elevation, such as would be sufficient to produce severe
climates on our present lowlands. But there might be found
proofs that the country was not thus elevated while a severe

climate prevailed. The recognition of a raised beach contem-
porary with the red gravels, or an interstratification of these

gravels with marine beds, would give a datum line of first im-
portance. Is any instance of either known ? There is none
in South Canterbury, for the country here is lower now than
it has ever been since the red gravels began to be laid.

The red gravels being completed, there ensued a long
period of time after which we find fan-building resumed under
the influence of a second age of cold. The climatic history of

the interval is not written here in any new deposits, but, and
only vaguely, in alteration of the gravels previously laid down.
The record tells clearly of a long lapse of time; but whether
the climate was on the whole, or ever, as warm as or warmer,
say, than our present climate, I know of no evidence to show.
Possibly some information on this head could be obtained from
the North Island, where, if I have not misunderstood some
geological reports, portions of the Wanganui and Hawke's
Bay country were submerged after the first cold period, which
is registered there, as here, in red gravels. The fossils of the

beds of submergence should give some intelligible evidence as

to the climate during their deposition. Certainly the climate

became warmer, for the process of fan-building ceased.

In this district—and was it not so in many other districts

also ?-—the long warm interval was made more noteworthy by
important seismic operations. The shingle-fans here were
disturbed in various degrees near the ranges, and subsequently

or simultaneously, probably the latter, and as a result of the

same subterranean movements, volcanic action was set up at

two points, on what are now known as the Timaru and
Geraldine downs. At Mount Horrible, in the former case, an
explosive volcano burst forth, which discharged dust and grit

in such quantity as to bury the country at the present coast-

line, seven or eight miles from Mount Horrible, to a depth of

about lOin. Two miles inland, at the Harbour Quarry, the

tuff is din. or 5in. deeper. At the south-west corner of

Mount Horrible it is 2ft. deep, with no grit so coarse a§ at the

coast. The explosive eruption was followed by an emission

of lava, which consolidated into the well-known Timani
dolerite or bluestone. This rock is 100ft. to 150ft. thick at

Mount Horrible, where it has been enormously cut away,.



Hardcastle.—On the Drift in SoufJi Canicrhury. 321

aud some of the streams near the coast are 40ft. to 50ft. thick,

whilst others quite thin out there. The volcanic display at

Geraldine was on a much smaller scale, and was limited to

the emission of lava. At all events, I could detect no tuff

beneath the rock where, on opposite sides of the field, the

base is exposed. The tvro lava-fields are about fifteen miles

apart at their nearest points.

These two lava sheets have played an important part for

the geologist by preserving the land-surfaces of the time of the
eniption, while subsequent denudation has provided numerous
sections in which those surfaces can be studied. The com-
plete removal of a considerable quantity of rock" at the Timaru
Harbour Quarry gave an additional and excellent opportunity
for further observations on the tulf-covered soil.

With an exception to be mentioned presently, the Timaru
dolerite seems everywhere to rest upon the red-gravel forma-
tion. At the coast and the Harbour Quarry the rock and its

underlying tuff rest upon a dark vegetable soil, containing
plant-remains in carbonized matter, and root marks ; also

worm-borings and bones of large birds. The tuff in places is

pierced with blackened tubes, the vestiges of culms of grasses,

aud black prints of leaves have been seen in it. The subsoil is

a gravelly clay, 1ft. to 2ft. deep, derived from decomposition
of shingle, and not to be mistaken for a deposited silt, as
pebbles are scattered at random through it to the very surface
of the soil, these being doubtless the more refractory pebbles
of the original shingle-bed. I have nowhere found a soil and
subsoil of this description within the red gravels. The marks
of r<^rsistent land-surfaces, previously mentioned, are in every
case in surfaces of beds of clay or silt, deposited as such.
(The bed of loam over which water drips, mentioned in Haast's
report as occurring in some of the terrace sections, may be a
soil of decomposition, a buried soil contemporary with that
entombed by the Timaru dolerite.) The soil disclosed by the
quarry-work at Timaru contains unmistakable worm-borings

;

but the fact that pebbles are found in the soil to the very
surface seems to indicate that the worms from first to last had
not been very numerous, as their operations tend to bury such
things. In one spot the Geraldine lava rests upon bare red
gravel, as though it here flowed over a watercourse swept
clear of recent shingle, and the lower side of the rock is

pecuharly splintered, as though it had flowed into water and
been suddenly cooled. Elsewhere this lava sheet is seen rest-
ing upon a dark soil derived from the red gravels beneath. At
one section the underside of the rock shows a semi-cylindrical
cavity, presenting the appearance it might do if the lava had
flowed over a prostrate log. I have nowhere found any signs
of timber beneath the Timaru dolerite, but I obtained, from

21
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.

amidst the lava, a curious cast of a piece of charcoal froui a

stick about 2^in. in diameter.

The degree of decomposition of the gravels into soil and
subsoil, before the lavas overspread them, is proof of long

exposure to atmospheric and organic influences. I doubt
whether any portion of the grey gi-avels of the plains has been
decomposed into soil and subsoil to a greater depth or more
thoroughly. Supposing the degree of decomposition to be

equal, and to have been effected under similar conditions, then,

whatever age may be assigned to the present plains now, an

equal age must be assigned to the red-gravel surface at the

time of the volcanic eruption. And tins age is not the full

measvu-e of the lapse of time between the two cold periods.

The dolerite is now covered with loess, which I believe to be

one of the earliest products of the second cold age, and the

lava was certainly exposed to atmospheric denudation for a

long time before any loess was deposited upon it. If we may
judge by the roughness of surface of the lower of two streams
worked in one of the quarries, the surface of the fresh lava-

streams was covered with minor rugosities. The doleritf

appears to weather with extreme slowness, yet it was exposed

after eruption, and before any loess fell upon it, long enough
to permit the whole surface to be smoothed down, and the

edges of the rude prisms into which the rock split on cooling

to be rounded off, and the cracks in most cases to be widened
into little gutters. There has been practically no alteration of

the dolerite since. The loess goes hard down upon the rock,

or a fine brown mud fills all crevices and forms a level-topped

layer over it. It is only in small hollows or pits in the rock,

which would early be filled with rain-wash, that the rugged

siu'face of the fresh flow has been at all preserved.

A proof of the great absolute age of the red gravels is the

degi-ee to which they are oxidized from top to bottom. The>'

are somewhat less altered beneath the dolerite, I think, yet

there they are far more altered than the gravels of the latci-

fans. That the dolerite did afford some protection from
further alteration appears to be well shown by one interesting

fact, which is also an index of the great age of the formation

at the time of the eruption. The Timaru dolerite appears

everywhere to rest on red gi'avels, except at the south-west

corner of Mount Horrible. Near this corner one small ex-

posure shows 12ft. or so of loess-like clay, with soil-surface

covered by tuff. The clay rests upon rearranged sands, and
these on fossiliferous sands, as in the Tengawai terraces.

Exactly at the corner, tuff lies upon a few feet of silt and
shingle, so loose, so fresh-looking, so unaltered, that the}'

could be matched by river deposits only a few years old. This

shingle must have been a river-bed at the time of the volcanic
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eruption, or rather at the time of the preliminary upheaval of

the gi'avels, and its appearance has scarcely altered from that

day to this. Curiously, tliis shingle and silt were not bunied
brick-red by the heat of the rock, as is the shingle elsewhere,

to a depth of many feet. I can only suggest that the porosity

of the then recent river-gi-avels allowed the moisture they

contained to be easily driven off as the heat of the lava made
its way down, so that when the bmning heat reached the

gravel, this being dry, it did not oxidize the iron in the stones.

This river-bed is based upon yellow fossiliferous sands.

From the oxidation of the whole gi-avel formation, from
the decomposition of its sui-face into soil and subsoil, before

the lava overflowed it, and from the weathering |of the siu-face

of the lava before the loess 'of the second glacial period was
spread upon it, we must conclude that the " iuterglacial

period " of this hemisphere was of very gi-eat dm-ation, mea-
sm-ed even by geological standards of time.

So far nothing has been said of the enormous amount of

denudation the red gi-avels have undergone since their dis-

tm-bance. Previous to disturbance, of coui-se, they would be
liable only to terracing by the principal streams flowing over
the fans. After disturbance, irregular elevation gave rise to

new di-ainage-hues, and steeper falls gave power to smaller
streams to perform excavating work. The red-gravel downs
have been enormously cut up, but it is more than probable
that the bulk of the work was done dming the second glacial

period, when these low giounds were undoubtedly glaciated.

If the red gi-avels are admitted to be the record, in what
Professor Geikie calls a "peripheral area," of a glacial period
in the Southern Hemisphere, the climatic experience of Xew
Zealand corresponds with that of North America, where the
proofs have been recognised of two gi-eat glacial periods, sepa-
rated by a long interval of time, each of the glacial periods
being broken by shorter intei-vals of ameliorated climate ;

whilst our experience does not correspond with that of
Europe, where some observers recognise tlu-ee distinct au<l

separate glaciations in the Alps {vide Professor Geikie's presi-

dential address, Biit. Assoc, meeting, 18S9, on •• Glacial
Geology'). The discrepancy between the European and
American record can hardly be real, and may arise from a
greater value being assigned than should be, by the European
observers referred to, to one of the breaks in the earlier or
later glacial epochs. Similar breaks are registered in our red
gravels, and also in the products of the later cold age, as thev
ai-e in the Xorth American glacial beds.

I trust that these statements and suggestions respecting
the red-gi-avel, or diift, formation, and its nearer chrono-
graphical relatives, will be found interesting and useful. I:
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may be said that I have given more opinions than facts ; the

opinions, however, are based upon facts, and I desired to make
my paper suggestive rather than descriptive, to provoke further

inquiry into the record of a severe, if not truly glacial, climatic

period, which will well repay further examination.

Appendix.

lUead 6th November, 1S90.]

In the " Handbook of New Zealand Mines," 1887, page 69,

a short account is given, from the pen of Mr. Gordon, of large

deposits of auriferous quartz-drift, with leaf-beds and silicified

trees, in the St. Bathan's district. Central Otago. The same
deposit is referred to as richly auriferous in the " Eeport on
Goldfields," Sec, presented to Parliament this year, pp. 76, 79,

and 82. From these descriptions I think this drift must be
related, chronologically and in the manner of its production,

to the quartz sands and grits on the Tengawai and Hare, de-

scribed in tliis paper as produced during the prevalence of a
frostless climate in the period succeeding the upheaval of the

Pareora marine-beds into dry land. I do not know whether
the interior of Otago was submerged by the Pareora sea ; if

not, then the longer time was given for the production of the

quartz-drift. The drift has been much disturbed. A question

is, When did the disturbance take place ? Was it contempo-
raneous with the disturbances and volcanic eruptions in South
Canterbury which occurred during the interglacial period ?

Art. XXXI.

—

On the Timaru Loess as a Climate Register.

By J, H.^EDCASTLE,

Read before tlie Philosophical Institute of Canterburij, 2nd October,

1890.]

In a paper submitted to tliis Socio-ty a few months ago I had
the honour to offer what I hoped would pi'ove a useful pro-

\-isional reading of the earlier of the recent geological forma-
tions of South Canterbury, viewed as records of climatic

changes. The point then reached was the close of the
interglacial period. I now propose to continue the reading,

from materials provided by the second great cold age, the

chief among them for its instructiveness being the loess of

Timaru.
In a paper read last session, and published in the Trans-
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actions/'^ the conclusion was stated that the loess is an ^olian
deposit, a heap of wind-borne dust, the dust being rock-meal
wind-swept from areas of lowlands overflowed by rivers

charged with glacier silt. This conclusion, I learn, has been
adversely criticized by those well able to judge of the value of

the facts and arguments stated in support of it, and, as the

value of any reading of the characters contained in the loess

depends upon the origin of the formation being correctly ascer-

tained and admitted, I have looked over my paper to see

where lies the error or weakness of my presentment of facts

which in nature permit of no doubt that the loess is iEolian.

I find that of the several characters described there is one,

iind it may be only one, which as far as I can see is quite in-

consistent with any other theory, and unfortunately very little

stress was laid upon this character. It is, however, twice

briefly mentioned. It is stated in that paper f that the bands
marking pauses in the process of deposition "curve in the

spurs so as to be roughlj^ parallel with the present land-sur-

face ;
" and, further,]; that these bauds " are all flat or curved

with definite relation to the present drainage-lines. "§ I

cannot but think that, had special attention been drawn to

this feature, the result must have been to disarm adverse

criticism of the " dust-heap theory." Not having done this

before, I must take tliis opportunity of remedying the de-

fect.

Every detail of the loess of Timaru emphatically denies

that it is of marine origin. But if it existed under ditferent

topographical conditions most of the details might be held to

be consistent with the "inundation" theories which have
been proposed to account for loess deposits in Europe. By no
•exercise of the imagination, however, after as full an appeal to

nature fcr inspiration as possible, can I conceive how, bj' any
form of aqueous agency, each distinguishable layer could have
been deposited upon the previous one in such a manner as

to preserve the drainage-lines. Here the lines of surface-

drainage, small and great, have been preserved throughout
the process of deposition. Where there are rounded ridges or

flattened ridges between gullies and hollows now, there have
been rounded ridges aud flattened ridges from the first. The
liollows have not been carved out of a level continuous sheet

of material. Every form of deposit of fine material by aqueous
agency tends to level aud smooth over the area of deposit.

* Trans. N.Z. Inst., vol. xxii., art. xlviii.

t Loc. cit., p. 407.

*Loc. cit., p. 413.

§ Mr. T. Goodall, in a paper on the loess (Trans., vol. xix., art. Ix.),

a4so says, " These beds curve with the hill, and do not occur in flat beds
as in marine deposits." He also gives a diagram showing the curvature.
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This \vas not the tendency with the agent which built up the
Timaru loess ; on the contrary, the effect was to increase the
unevenness. The bands of stratification curve with definite

relation to the drainage-lines. It is easy to understand how
such curves were produced, on the dust-heap theory. They
are the resultants of the conflicting forces of equable deposi-

tion, and inequable denudation by contemporary rains, the

latter having greater power on the slopes and surfaces near
the drainage-lines. It appears to me that this curved strati-

fication, the formation being superficial, undisturbed, and
resting upon a level base, is a crucial test, and settles the

question.

The loess being of iEolian origin, it necessarily follows that

it belongs to a glacial age, for no other agent than ice could, in

this latitude, produce material of this kind, and uuder such
related conditions that the material could be spread out for

winds to lift and bear it away to new fields of deposit. As we
saw from an examination of the products of the first cold age,

the Canterbury Plains were principally built up long before the
loess period, but the seismic disturbances dming the interval

produced alterations in levels which we have few, if any,

means of fairly estimating ; and where those dust-fields were
cliiefly situated is a question it would be difficult to answer.
The building-up of shingle-fans implies the overflowing of their

banks by the fan-building rivers, and perhaps we should look

to such action for the spreading-out of the dust which was
swept over the higher lands by the breezes. In that case we
should have the whole of the Canterbury Plains, and any con-

temporary extension of them eastward, by changing positions,

as the immediate source of the dust. Against this idea, how-
ever, is the fact that the shingle of the fans appears to be free

from glacier silt, and also the fact that the fans are traceable

to, and appear on the whole to be coiitemporary with, the

moraine-dams of the mountain lakes, while the loess must
be older. It appears to belong to the whole of the second
glacial period, and principally to the earlier stages and the

culmination of its severity, rather than to the latest, the

inoraine and fan-building stage.

As described in my paper of last year, the loess contains

marks of several pauses in its deposition, in bands containing

(a) drought veins,* the product of a dry climate
; (/?) rust-

granules, theprodiict of a wet climate
;

(c) multitudes of birds'

cz'op-stones, which I shall presently suggest have an interesting

significance as an index of climate ; and {d) at one level certain

alterations of texture produced by extreme severity of climate.

Deposited upon areas elevated above the reach of rivers, this

* Previouslj' described under the name " evaporation veins."
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growing dust-heap played the part of an observant bystander',

taking notes of certain climatic phenomena as they succes-

sively arose. The record of the lowest separable layer, marked
off by a baud in which both drought-veins and rust-granules

occur, may, I would suggest, be read as follows :

—

1. A phase of cold, producing great icefields and glaciers in

the highlands, which scud down floods of sludgy waters, inun-

dating the lowlands, and creating fields of dust, from which
the winds picked up and deposited here a bed of loess up to

10ft. thick where the contemporary denudation was slight.

I This is the thickest of the layers.)

2. A phase of improving climate, during which the glaciers

diminished and the supply of dust ceased, probably in part

through the trapping of the glacier silt in lakes or pools, occu-

pying basins scooped out by the previously extended glaciers.

The climate here continued wet, however, for even where the
slope of the surface afforded good drainage the rust-granules

characteristic of wet soils were formed.

3. The climate further improved, becoming dry enough in

summer to crack the ground to the depth of a few feet, and
drought-veins were formed.

4. The moist climate returned, the formation of drought-
veins ceased, and that of rust-granules was resumed.

5. With increasing cold the glaciers again advanced, and
the supply of dust was resumed, this recommencing the series.

If right in the main, this reading may be wrong by contain-

ing a redundant clause. There may have been but one phase,
not two, of wet climate, giving rise to the production of rust-

granules. If but one, there is some reason to suppose that it

was related to the return of the cold phase rather than to the
retreat of that phasQ. A ground for this supposition wnll be
staffed later on, in the suddenness of considerable improve-
ments in climate.

The series of variations of climate registered in the first

layer of loess appears to have been fully repeated but once.
There are only two of the buried subsoils, so far as my ob-
servations show, that contain the drought-veins produced by
dry climate cracking the ground, the second of these being
near the top of the deposit. I have not been able to determine
the exact number of marks of pauses in the deposition, but
there are in one good section five or six distinct and a few
indistinct ones. As the faces of the cuttings arc coated with
rain-wash it is not easy to count these soil-bands with cer-

tainty. As each of them indicates a long period when the
supply of dust ceased, and as we trace the dust to an origiil

dependent upon a certain condition of climate, each of these
bands registers an absence of that condition—in other words,
an important alteration in the climate.
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Towards the close of the loess record two new characters

are introduced, the mterpretation of which for a long time
puzzled me completely. From 2ft. to 4ft. beneath the sum-
mits of the ridges the loess shows in weathered road- and rail-

w^ay-cuttings a projecting baud 1ft. to 3ft. thick, the material

in which differs from that above and beneath it only in being

more compact, and thus resisting the weather better. The
presence of drought-cracks nearly everywhere has enabled the

rain to carve this band into elongated bosses. On the slopes

of the spurs this character gradually gives place to another,

which is quite unique in the formation. Where well developed,

as on the slopes of the larger gullies, this consists of hard flaky

layers, some rusty, some not so, some even whiter than the

loess generally ; the whole generally but a few inches, but in

some places a few feet, in thickness, and frequently, or rather

generally, separated into small roughly cubical fragments. The
whiter portions look just like the "pugged " clay formed be-

neath landslips and seen where such slips have been sectioned

in roadwork. The two related characters show more or less

clearly in every spur in cliff and cutting at the coast, and the

pugged layer in most of the sidling road-cuttings on the slopes

of the gullies all over the plateau. The only explanation I

can find to account for these characters is that they register

the phase of greatest severity of the ice age to which the loess

belongs—the second glacial period ; that they show that the

summits of the ridges at that time were compacted by a heavy
load of ice, while the surfaces of the slopes were "pugged"
by the ice creeping over them to form ice-streams in the gullies.

Adopting this explanation, the extensive denudation of the

dolerite and underlying gravels seen in the larger gullies and
their branches becomes comprehensible ; whilst it must be

simply a cause of utter bewilderment at the tune required, if

we must believe this denudation was effected by the trifling

surface-drainage now at work.
Knowing that in the discussions which took place some

years ago upon the glaciation of New Zealand the view was
strongly cornbatted that there had ever occurred such a degree

of glaciation as to involve the lowlands of Canterbury, I have
been the more cautious in adopting it. It is, however, well

supported by plainer evidence in the hnmediate neighbourhood.
The map and descriptions of the icefields and glaciers of

the great glacier period, in Haast's " Geology of Canterbury
and Westland," can by no means show the full extent of the

glaciation of Canterbury. The map shows, the text describes,

only the larger glaciers originating in the Southern Alps.

^Besides these there must have been many minor snow-fields

with their glaciers. One of these minor fields evidently

existed on the north side of Mount Misery (otherwise Cave;
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Hill), immediately west of the Timani plateau. This snow-
field gave rise to a small glacier which, gathering towards the

uortli, swept by east and south to the Pai-eora, along the
western side of Mount Horrible (the summit of the Timaiii

plateau, l,lCOft.), and gouged away the mountain on that

side, with its thick cap of dolorite upon soft marine-beds, into

a precipitous face 800ft. or POOft. high. This stream, joining

another flowing from the upper Pai-eora country by the south

of Mount Misery—rather a broad sheet of land-ice, perhaps,

than a mere glacier-stream—gouged away the southern side of

Mount Honible and lower portions of the plateau in a similai-

manner. Moreover, the summit of Mount Horrible, though
of no gi-eat area, yielded a glacier which, flowing down a

shght slope northwards, scooped out on that side a wide yet

ravine-like gully, this stream then joining that from Motmt
Misery. Mount Horrible is thus blocked out by precipitous

faces on three sides, in a manner giving a western aspect

justifying its name. No other agent competent to do the

woik could have operated here ; no other agent operates in

such a way ; and, besides the general character of the denuda-
tion, there are a few other marks of glacier-work on the
mountain, in perched blocks, and a small lateral moraine
piled against the remnant of an enormous sUp from the pre-

cipitcus southern face. Having studied the enormous gouging
of Mount Horrible, evidently the work of ice, I have no
hesitation in attributing the two peculiar- chai-acters in the
upper loess to the glaciation of this deposit. These marks,
then, show that the severest phase of the second ice age
occun-ed near its close. Another layer of loess was afterwai'ds

added, but it is of less thickness than earher ones, and should.
I think, be referred to the earlier stages of the retreat of the
ice, a<s in later stages the glacier silt would scarcely escape
being trapped by rock-basin lakes, which later on were filled

with shingle.

Among the accidental constituents of the Timaru loess,

the multitudes of bird-stones in most of the bands marking
long-pei'sistent land-surfaces are surely the most remarkable-
Then- distribution also is remarkable. According to my ob-
servations they ai-e decidedly much more numerous at the
coast than a couple of miles inland, and also more numerous
at the north end of the coast clifls than a few miles further
south. So far the only good section of the whole deposit that
has been made inland is the " stripping " at the Harbour
Quarry, and here the bird-stones are few, certainly much less

numerous than at the coast. The number and the partial

distribution of the pebbles may be accounted for by the sup-
position (besides that of an arctic climate, otherwise found
necessary) that tlie Timaru plateau never ext-ended much
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further eastward than it does at present. We may then see

in this well-drained north-eastern angle of the dolerite and
loess plateau the mustering and alighting-ground of swarms of

birds migrating to and from less frigid regions with each re-

curring year. I cannot see how the partial distribution is to

be otherwise accounted for. But there is another difficulty.

Sea-birds do not use gizzard-stones, their use is confined to

granivorous birds, and these seldom or never discharge them.
Are these multitudes of stones, then, a mortuary talus? If so,

why their markedly greater number near the coast ? I have
never met with any statement on the subject, but I think it

more than probable that birds about to take a long migratory
flight will unburden themselves as much as possible before

starting, including the discharge of their gizzard-stones. It

is worthy of note that bird-stones are numerous in some
places in the clefts in the dolerite, deposited there before the

loess began to fall ; and also that the loess in the upper por-

tion, including the compressed and pugged layer and a few
feet beneath it, is barren of them. From the last fact it is to

be inferred, if the general explanation is correct, that the

climate became too severe to allow the birds to visit this

region.

In this connection must be mentioned that in the lo^/est

layer of the deposit stones are to be found which could only
have been used by large birds of the moa family. I have
found an odd one or two higher up, and also fragments of

bones ; but in the lowest layer I have seen two nests, so to

speak, of large stones. In my last paper on the red gravels,

it was stated that bones of large birds have been found be-

neath the dolerite ; therefore there is nothing to be wondered
at in finding relics of such birds in the later formation. There
is this curious fact, however, in connection with the majority
of the pebbles in one of the nests referred to : that they were
unquestiona^bly picked up by the bird or birds from an exposed
sea-beach. They are of the same or very similar rock material

as those forming the bulk of the present sea-beach, i.e.,

Waitaki shingle, and they have the discoid shape produced by
the action of the waves on the beach. I have been very care-

ful to make sure that these pebbles are really imbedded in the
original deposit, and not merely surf-washed and mingled with
shp stuff, cases of which can be seen all along the cliffs. A
VcXgue and unsatisfactory inference might be suggested from the

fact stated, that the beach from which the pebbles were ob-

tained was not far away, and, from this, the further inference

that the land in that case could not have been at a much
greater elevation than at present. In the second nest referred

to, the pebbles were all well-rounded.
Before leaving the loess, I would suggest that the upward
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range of the loess ou Banks Peninsula may be a peculiar evi-

dence of the contemporary climate. I read tliat it extends

only some 800ft. up the hill-sides. Why so ? It cannot be

that was the limit

—

j^his the amount of any subsidence since

—

to which winds could lift the loess-forming dust. Does not

this limit of height mark what was practically the limit of

vegetation capable of entrapping and retaining dust—in other

words, the snow-line?

If we suppose the ice retreated from the field of its

greatest extension to the limits marked by the great lake-

dams, we have to deal with a great amelioration of climate,

and the change appears to have been as sudden as it was
great. There is an absence of marks of gradual retreat over

the country generally, and the great moraines have almost as

definite a limit of commencement as of termination. The
second great thaw, under the influence of which the glaciers

retreated to something like their present dimensions (or it may
have been further back), also apf)ears to have been a sudden
thaw. It was certainly very rapid, compared with the length

of time occupied in building up the great terminal moraines.

The fans, which originate from those moraines, also appear
to have been completed by an extraordinary, one might say a
cataclysmic, i-ush of water, not by ordinary river-action. The
small terraces and gutters which make old river-beds rough
travelling are absent from the surfaces of the fans, where these

have not been smoothed over by a surface of soil. A sweeping
rush of water would account for this. Probably, in some
cases such a rush of water might be attributable to breaches
in lake-darns, but scarcely in all cases. One of the most
remarkable instances of the smoothing of the surface of a fan
is that of the small fan of the Waihi (Woodbury), of which the
matCiial is, at the gorge, very coarse and bouldery. The river

at its highest now is but a small stream, that could scarcely
cover the levelled upper portion of the fan. It seems to me
that this fan could onlj' have been levelled in the manner it

was (before subsequent terracing on one side) by a powerful
rush of water. And there is no lake on any of its branches,
but it drains a bulky mountciin, which at the time glaciers
filled the great lakes probably carried a heavy load of snow.

Much has been written about the great glacier period, but
I do not remember having seen attention drawn to the sudden
termination of the work of building the moraine dams. The
compactness of those great terminal moraines, their small
breadth in proportion to the length of the glaciers which piled
them, suggests a corresponding steadiness of climate. This,
however, may be misleading ; the moraines may be the record
not of a continuous and equable period of cold, but of a series
of maxima of nearly equal intensity. If such was the case,.
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evidence of the fact might be found in excavated moraines,
such as has been described in the Nelson Province. Be this

as it may, the cessation of the work of pihng up the terminal
moraines clearly points to the occurrence of marvellously
sudden ameliorations of climate. The absence of marks of

slow retreat—in morainic matter—of the ice from the low-
lands appears to tell a similar tale of an earlier age. How
such sudden changes were brought about is a question on
which I can offer no opinion ; but I think the condition of the
alpine lakes, with their high and steep moraines, clearly

proves that the ice retreated from them with great sudden-
ness. If this were so, as it appears, the lesser changes regis-

tered by the loess may likewise have been sudden changes

—

that is, occupying but a brief time compared with the dura-
tion of each fixed phase.

Art. XXXII.

—

On Glacier-motion.

By J. Hardcastle.

^Rcad before the PJdlosophical Institute of CanterburTj, 2nd October,

1890.]

The latest authoritative deliverances on the subject of the
mode of motion in glaciers of which I am aware state that

"the problem of the cause of glacier-motion cannot yet be
considered to be satisfactorily solved," and "the solutions

accepted are not perfectly satisfactory." Whilst endeavour-
ing some time ago to work out a particular case of the pro-

blem, using as a principal factor a physical property of ice

which underlay some interesting experiments of Professor
Tyndall's— viz., its plasticity under pressure— I obtained
W'hat appeared to me to be a full, clear, and simple solution

of the whole problem of ice-motion. When, however, I again
referred to articles on the subject I found that my solution

<lid not fit the alleged facts to be explained, in one important
particular. It is asserted that " the top of a glacier moves
faster than the bottom." The conclusion at which I had
arrived was generally incompatible with this. There is no
ground for impeaching the correctness of the observations
from which that generalisation was drawn, yet the generalisa-

tion may be erroneous. It may be true of a part or parts
only of a glacier that the top moves faster than the bottom

;

and, if this is so, a true theory, in order to explain those
observations, should show to what limited extent, and under
what circumstances, the surface of a glacier does move faster

than the bottom.
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Professor Tyudall's experiments, to which I have alkided,

show that wet ice—that is, ice at and near its melting-point

—

behaves, under sufficient pressure, as a plastic or quasi-fluid

substance. The ice at the bottom of a glacier is under both
conditions—it is wet, and under pressure. I do not know
what pressure is necessary to cause plastic flow in ice perfectly

free to move, but it is not verj' great. Suppose we say, for

the purpose of illustration, it is 1001b. per square inch, equal
to the weight of a column of ice, say, 300ft. high. If, then,

we have a portion of a glacier 400ft. deep, the base of which
is perfectly free to move, the lower 100ft. will be forced to

flow away by the weight of the 300ft. above. Supply a re-

sistance to movement everywhere equal to 1001b. per inch,

and the glacier must be 700ft. deep in order that the lower
100ft. may be squeezed away.

It appears to me that, taking the glacier as a whole, or any
average cross-section of it, the ice at the bottom flows plasti-

cally under the weight of the ice resting upon it. In flowing
it will obey, however tardily, the laws of hydrostatics, flowing
from a region of gi-eater to one of lesser pressure, and, obeying
also the law of gravity, will flow preferably downhill. In
other words, the glacier and the neve, or icefield, each consists
of two mentall)^ sej)arable portions, moving in distinctly dif-

ferent ways. The lower portion is caused by the weight of
ice above it to move as a viscous fluid ; the upper portion re-

mains solid, and is borne along by the Hving stream beneath,
just as a mass of drift-ice or of logs is borne along by a river
of water.

It is stated that " the surface-phenomena resemble those
of a solid in a state of flow." But every description I have
read (it has not yet been my good fortune to see a glacier)
shcv.o that this is true only of those portions of the surface
which are eiicountering obstructions. Elsewhere the surface-
phenomena, as described, are those of a solid in a state of
floating transport. Crevasses indicate a spreading of the
floatmg load, due to a spreading of the stream beneath : they
are closed by subsequent compressions of that stream. Where
the surface-ice encounters obstructions, such as a narrowing of
the channel, a sharp bend in it, or an island, the force of the
streaming ice beneath sets up horizontal pressures in the sur-
face sufiicient to produce plasticity in the ice immediately
obstructed. All the described peculiarities of surface-move-
ment are explicable as the consequences of the motion of a
stream-borne load of a substance hard and brittle when free,
but plastic under pressure.

According to this view it cannot be generally true that the
surface of the glacier moves faster than the bottom. Never-
theless it must be true of a certain part or parts of each
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glacier. Glaciers either tliiu out near their terminations, or

are dammed by high moraines. In the former case certainly,

in the latter case usually, the lower part of the glacier will not

have weight enough to maintain its base in a hydrostatic con-

dition. The terminal end of a glacier is therefore a stranded

solid, which acts as a dam to the iiowingand floating ice above.

The pressures which these exert upon the dam may be consi-

derable, and, as the upper part of the dam will yield most
readily, it will be pressed forward over its base. In respect of

the stranded terminal portion of the glacier, then, it is true

that the top moves faster than the bottom. Similarly, and
for the same reasons, it is true of any other portion of a glacier

which is " stranded," as on a shoal, or where it approaches a

fall. But it is clear that such portions can form no large part

of the total length of a glacier. Is it too much to assume
that the observations from which it has been inferred that the

upper strata move faster than the lower were made on some
stranded portions of glaciers ? I think not ; for naturally more
importance would be attached to observations which gave a

positive than to those which gave a negative result. There is

one observation by Principal Forbes which must always have
been given great weight, in which he found a considerable

acceleration of the upper ice in a vertical side of a glacier

exposed as it flowed past a cliff. This, however, can be ex-

plained otherwise than by a general law that the surface

moves faster than the bottom; and must be otherwise ex-

plained, since it is nearly everywhere seen that the surface

does not flow, and that forces cannot be found to make it

do so.

No theory of ice-motion which assumes greater mobility of

the surface as a normal condition will explain the scooping-out

of rock-basins or fiords. The theory here offered explains it

readily, as it transfers the scene of greatest activity to the

base of the glacier, and the deeper the ice the more energetic

will be its action on the rock beneath.

So far as I can judge, this theory '' fits all the facts." It

may be sunnnarized thus : Glaciers and icefields flow through

the lower portions, being reduced to plasticity or quasi-fluidity

by the weight of the upper portions, and the former in flowing

a;Way bear the latter with them. The pressure necessary to

effect such reduction at any point, and therefore the critical

depth of the ice at that point, depends upon the sum of resist-

ances to hydrostatic movement at the base— chiefly upon
distance to a point of no resistance, gradient of bed, and
amount of obstruction presented by the form of the channel

or course of flow.
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Art. XXXIII.— 0/; the Microscopical Structure of the Ohinc-
muri Gold.

By Dr. Eudolf Haeuslek.

[Read before the Auckland Institute, ith August, 1890.]

Plates XXXIII., XXXIV.

DuKiNG my long residence in Ohinemnri I visited most of the

mines, and many localities where gold and other minerals

occur in more or less considerable quantity, with the view of

collecting a complete series of microscopical specimens for a

monograph to be published in co-operation %\ith several con-

tinental mineralogists and chemists. The material accumu-
lated during fourteen months affords good examples of almost
every known variety of gold and silver, and a number of speci-

mens which may help to throw light on some yet obscure
points in connection with the origin and distribution of these

metals. The subject bearing special relation to New Zealand
mineralogy, these short remarks may be of interest to the
members of the Institute.

To show the structure of the gold, and the various modes
of occurrence in a pure or alloyed state, coloured plates are

absolutely necessary, and the specimens have to be drawn on
a very large scale ;

which methods could not be adopted in

this paper, through want of space, and difllculties in the exe-

cution of the coloured illustrations. Tho granular or finely

crystalline nature of the surface could consequently not be
represented in all its minute details.

Nearly all the specimens were obtained by myself on the
spot, to prevent any mistakes about the exact localities and
nature of the rock and surroiniding country. A few were
picked out from prospects brought by miners and prospectors
for microscopical examination, but only in those cases where
full particulars were given, and where the composition of the
material left in the dish showed the mineralogical character
of the rocks or the loose debris in which the gold was deposited
mechanically after the disintegration of its original matrix.

The ordinary process of washing out a prospect in the dish
causes, of course, distortions, striation, or compression of the
soft, delicate specimens, which, especially in the fine arbo-
rescent and filiform varieties, destroy most of the primitive
shape and surface. Even the most careful manipulation pro-
duces often a slight flattening or scratching, which may easily
be mistaken for imperfect crystallization, though under higher
power the cause is generally easily detected. The gold found
in loose debris has undergone many changes (Jirough me-
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chanical action, and particles transported by water-currents-
are of course much worn—generally to such an extent as to
make the original form unrecognizable. Whenever possible
the particles of gold were left in situ, and figured in this posi-

tion with a portion of the a<ihering quartz or other minerals.
It is not the purpose of this brief outHne to treat in detail

the many theoretical questions relating to the formation of

gold and the causes of its patchy distribution throughout the
gold-bearing region of this pro\ince. We are not yet in pos-
session of a sufficient number of facts to answer any of those
questions. " Where the gold is, there it is not ; and where it

is not, there it is," has been said with some cause of the
Thames Goldfield, and we must be satisfied with this para-
doxical explanation until further researches on the spot and
in the laboratory allow us to come forward with substantial
evidence.

Gold is very widely distributed within the boundaries of

Ohinemuri. Probably all the minerals which are atiriferous

in other districts also bear gold in the Ohinemuri region. Xo
careful examination of several species, which are generally very
small, even microscopical, has yet been made. The mineral
most productive of gold is iron-pj-rites, and the microscopical
invesrigations support the theory that most of the gold of the
Thames and Ohinemuri districts was originally deposited as a
constituent of the pyrites. It is invisible in the pyrites, but it

becomes visible when decomposition takes place, though evi-

dently not in the original (molecular 7) form. The minute par-

ricles unite into granular or vermicular masses, which may be
found in the crust of oxide of iron enveloping a nucleus of but
incompletely-decomposed sulphide. Through some agencies not
3'et known, the gold set free is generally removed in a soluble

state, and deposited, simultaneously with quartz, in veins, or,

after the formation of quartz veins, in fissures, &c. Thin
coatings on ferruginous minerals may have been produced
through some electrolytical process. These dehcate coatings

were undoubtedly precipitates from solutions containing a

considerable amount of gold and other minerals. A portion of

the gold in quartz veins has apparently been deposited by
mechanical means, though it is difficult to see how it could
find its way through the compact rocks.

ilost of the Ohinemuri gold is more or less crystalline.

As cr}"stals are always distorted or elongated, when free, or

the faces sUghtly cui-ved. In ' some cases this may have been
caused thi-ough contact with hard fragments of quai-tz dm-ing
compression of the rocks, or after its isolation. Mostly, how-
ever, the intact finely grantilar sui-face indicates that the

cr}'stals were formed in this imperfect condition. No perfect

octahedron was discovered—generally but a small portion of a
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crystal projects from an irregular crystalline mass. A great

number of crystal-faces always cover the more delicate ar-

borescent forms of gold and silver. The incrustations of gold

on quartz, due to infiltration in ^^-ide fissures, are distinctly

crystalline.

An exceptionally fine specimen of dendi-itic gold, found

by Mr. Eeid, of Owharoa, near the Eadical Mine, was covered

With large projecting crystals, aiTanged with a certain regu-

larity. In most branched specimens the crystals are spread

over" the surface without distinct order, though under low

power the planes seem to be overlapping each other, especially

when they are of nearly uniform size. Even a granular stu--

face suggests crystalline a^gi'egates under low magnifying-

power, owing to the brightness of the protruding grains.

Also, the apparently-corrugated sm-face of then- lammae, espe-

cially those filling narrow fissures in quartz, bear often a

strange resemblance to crystalhne structure.

It goes witliout saying that by breaking up am-iferous

(i[uartz in the mortar the gold is very considerably changed,

and but for the different angles and striation of the faces,,

caused by friction, and u-regular protuberances, many pouaded
specimens might easily be taken for irregularly-developed

crystals.

In a few instances the octahedi'al edges are salient, so as

to form a distinct ridge. Twins are very rare, and the twin-

ning obscm'e. Surface striation is occasionally seen on the

larger faces. When the striation is not in accordance with
the laws of isometrical crystalhzation it must be accounted
for by contact with striated surfaces, quartz, haematite, or other
crystals.

Traces of crystalUzatiou were also observed in the amalgam
from ^ tunnel near Owharoa.

With the true crystals of gold and silver we meet occasion-
ally specimens which resemble abnormally - grown crystals

very closely, but which are, as measui-ements of the angles show,
not isometric. The u-regular gi-owth and ill-defined out-
line make careful measurements very difiicult. But few other
mineral species were observed in then- proximity, among
which irousand is the most common. How these uregulai-
forms originated is difficult to explain. Most likely they are
j)seudomorphs. Further finds must be awaited before con-
clusions can be drawn as to their formation and the composi-
tion of the species, the forms of which they take through
infiltration in cavities left after the dissolution of the con-
tents.

Some of the arborescent forms are crystallized, the branches
being set at an angle of 60' or 120", corresponding with the
dodecahedral angle. Others show no sign of crvstalhzation,

22
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but simply a lichen-like arrangement of the branches. These
are always argentiferous in a high degi'ee, and their colour
varies from light-yellow to pure silver-white. Figs. 48-50 show
the three principal arborescent varieties.

Coarse, angular, often partly-crystallized specimens of gold
occur principally in small pockets along the road leading from
Owharoa to Waihi and Waitekauri. This gold is remarkably
free of silver, compared with that obtained in the mines at

Owharoa. The sharp edges prove clearly that it was not car-

ried a long distance ; but tunnels driven in the hill-side led to

no satisfactory result. It is to be hoped that further prospect-
ing will be done in this very promising locality.

Granular gold is the most common in Ohinemuri. The
best prospects were washed out from soft debris near the
Hauraki camp, Karangahake, which showed all the different

modifications. Figs. 1 and 2 illustrate typical specimens.
They are probably derived from a highly ferruginous rock,

not unlike that successfully worked in the Woodstock Mine.
The particles are often very minute, globula,r or elongated, but
with roimded ends, often filamentous in the form of a rosary,

or botryoidal, &c. These forms appear to be limited in their

distributiou to veins rich in iron-oi'e, and the so-called "blue
veins," which, when oxidized, disclose the gold often to the
naked eye. Extremely small almost spherical particles are

present in almost all the blue veins, especially those contain-

ing a fair percentage of silver. Treatment with acids shows
that the gold is present in a very fine state, though when ex-

posed to oxidizing agencies comparatively large agglomerations
of grains are seen. It is likely that the gold exists in most
pyrites in molecular form, and that during the process of decom-
position the molecules join, forming these tubercular aggregates.

Figs. 32-35 show the gi-ains of gold in decomposing pyrites.

When the oxidation is not sufficiently far advanced to render
the mineral friable, the gold necessarily does not come iu con-

tact with the mercury in the battery. In the tailings frag-

ments of an ochreous colour containing gold are often found,

which accounts for the great discrepancy between the assayed
and crushing value of the ore. Roasting and the chemical
processes lately tried on the Thames and Ohinemuri Goldfields

will eventually save the greatest part of this gold.

Enormous quantities of iron-pyrites, which we may sup-

pose were auriferous, have entirely disappeared, leaving but
the walls of quartz. It is clear that the gold they contained
was deposited in other places. Borings at the lower levels

will no doubt lead to its discovery in very rich veins.

Larger masses of gold, irregular in shape but with a smooth
surface, similar to alluvial nuggets, are found occasionally. A
spociinen about 4 millimetres in length was washed out of a
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creek near Mackaytown. Another from Owharoa shows indi-

cation of crystallization (fig. -51).

Filitorm gold is found in all auriferous deposits, though
only in small isolated individuals. The threads are bent or

twisted in various manner. They contain a high percentage

of silver, and some pass into pure silver. Parts of the surface

are finely crystalline, but generally of a somewhat dull appear-

ance. Thin, long filaments often radiate from compact
masses.

Laminae ai"e rarely found in Ohinemm-i. The best locality

I know is the Waterfall Creek, near Owharoa, which also

yielded a few grains of platinum. The scales of gold are much
worn, and were probably washed out from the boulders on the

bank of the creek. The fact that those boulders contain

coarse gold, platinum, silver, mercury, and cinnabar ought to

t^mpt minei*s to prospect the back country.

Vermicular masses of gold, with smooth or finely-granu-

lated surface, are found in ochreous veins, and are evidently the

product of disintegration of ai'gentiferous "blue veins:"' often

they occiu- with sohd masses, or form parts of them. They
appear to have been formed under peculiar circumstances, dif-

ferent from those to which the other varieties are ascribed..

They either traverse the ironstone or form a partial envelope.

In very few cases a kind of regular arrangement was noticed

(fig, 30), which may be the result of imperfect crystallization.

These vermicular specimens were ttlways more or less argen-
tiferous. Figs. 30, 31, 37, 38, 39, show the different vaiieties.

The crystal of quartz, fig. 29, contains cavities of irregular

contour, thus differing from most cavities from the same
district, which ai'e very fine, and run panUlel with the main
axis of the hexagonal prism, always near the centre of the
crystiil, with what I take to be exceedingly fine particles of

goid. The specimen is so far unique, so that the nature of the
enclosed matter could not be ascertained without risk of loss

or destruction.

A natural amalgam occurs near Owharoa, in a short tunnel
driven by Mr. Louis Ddiars in the side of a hill. A loose
boulder which we broke up in the diive showed a brilliant

surface, due to milhons of very minute globules of mercury.
Some of them were satm-ated with gold and silver, and crystal-
fac^s were visible. Streaks of cinnabar traversed the quartz.
Unfortunately, but one rich boulder was discovered, but it

was sufficiently large to indicate the presence of remarkably
rich mineral deposits in localities which yet await thorough
prospecting.

In conclusion, I may say that the microscope indicates all

through Ohinemuri the existence of a number ot most valuable
minerals, many of wliich are left unnoticed by the prospectoi-s.
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who, as a rule, couceritrate their attention on gold. The
establishment of the School of Mines at the Thames affords

every facility for acquiring a thorough acquaintance with the

mineralogy of the goldfields. It is to be regretted that recent

failures, and still more dishonest transactions, have brought
discredit on such a rich and extensive goldfield as Ohinemuri,
which must necessarily become some day one of the first gold-

producing districts of the world.

EXPLANATION OF PLATES XXXIII., XXXIV.

Plati: XXXIII.
Figs. 1, 2. Grairalar gold.

Figs. 3-15. Gold in quartz-veins.

Figs. IG, 17. Incrustation on hsematite.

Plate XXXIY.
Figs. 18-28. Crystals of gold, and pseudomorphs.

g. 29. Crj-stal of quartz enclosing gold (Owharoa).
gs. 80, 31. Vermicular gold in ironstone (iron-oxides),

gs. 32-85. Granular gold in decomposed iron-pyrites,

g. 86. Surface-coating of gold on iron-nodulc.

37. Vermicular gold.

38. Compact gold in ironstone.

„. 39. Thick coating of gold on ironstone.

gs. 40, 41. Gold in decomposing iron-pyrites nodules,

gs. 42, 43. Filamentous gold,

gs. 44, 45. Granular gold,

gs. 4G, 47. Filiform gold.

gs. 48-50. Arborescent gold.

g. 51. Compact gold with octahedral planes,

g. 52. Stellar gold on quartz and iron-oxide.

Akt. XXXIV.

—

On the Bclation of the Kidnapper and Pohd
Conglomerates to the Napiicr Limestones and Petane Marls.

By H. Hill, B.A.

'Bead before the HaicJic's Bay I'ldlosoimical Institute, 13th October,

The Progress Eeport No. IS of the Geological Survey, for the

years 18b6-87, and published in the latter year, contains a
special descriptive account of the geology of the eastern

counties of the North Island, by Mr. McKay, F.G.S., the

Assistant Geologist. Being interested in the district referred

to, and having also written somewhat upon portions of the

same district, I have read the report with a good deal of

pleasure, and I may also say profit. To those acquainted
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with the topographical features of the district the report is

well worth perusal, although at the outset I must confess my
inability to assent to some of Mr. McKay's conclusions, more
especially with respect to his classification of the rocks extend-

ing from Cape Kidnappers to Pohui, midway between Napier
and Tarawera, including the Nai)ier limestones and what Mr.
McKay terms the " Petane clays."

I am naturally loth to dissent from any of the conclusions

arrived at by officers connected with the Geological Survey,

<is their much wider experience in field geology gives them an
advantage that far outweighs any special knowledge I may
possess of the topography and otherwise of this imme-
diate district. In the present instance, however, the wide
divergence of opinion held by officers who have been con-

nected with the Survey from time to time as to the strati-

gi'aphical relation to one another of the rocks in question

causes me to think that the more light that can be thrown on
the subject the sooner will it be possible to harmonize the

varying and opposite conclusions of the different observers.

Hence the main object of this paper will be to describe and
correlate as well as I am able the surface-rocks of a district

within a specified radius fronr Napier, with the view of show-
ing that Mr. McKay's classification, as stated in his report, is

untenable. And in order to do this I propose to work back
inductively from tlie present plane of denudation, with its

mountains, hills, plains, and valleys, to the plane of denuda-
tion immediately preceding it, so as to show the stratigraphi-

cal sequence of certain rocks that are now classed much older

than I think can be warranted by the evidence available,

whether stratigraphical or palaBontological.

The district to v.hich the paper will be limited for descrip-

tive puiposes is the area embraced within the Hawke's Bay
river-system, and which extends curiously from the 39th to

the '10th degree of south latitude—;that is, from a little to

the north of the Mahia Peninsula to a little beyond Bare
Island, south of the Kidnappers. These boundary-lines in-

clude the v.diole of Hawke's Bay County, a large part of

Wairoa County, and small portions of Waipawa and Patangata
Counties.

Along the western boundary of this district the rocks
generally are of Palaeozoic or Mesozoie age, the Ruahine
mountain-range being composed, in its highest parts, of a
compact, fairly coarse, and indurated sandstone, and having a
strong likeness to the New Red Sandstone to be found in

some of the midland counties of England. Compact grit-

stone and pudding-stone are also met with in some places on
the range ; but these rocks are comparatively rare, being seen
in the upper streams of the Manawatu and Wai^Jawa Rivers,



342 Transactions.—Geology.

but nowhere else, as fai' as my own observations have gone.
Flanking these sandstones, and in places found in connection
with them, are quartzite rocks with traces of copper, iron, and
other metals ; whilst fine bluish compact sandstones and slates

— the latter showing true cleavage-planes—make up what
may be termed the supplementary range that runs parallel to

the main axial range from the Manawatu Gorge to the Whaka-
rare Mountains. The slates and sandstones continue to the

north as far as the 39th parallel, but I have not seen the sand-
stones characteristic of the Euahine Eange beyond Kereru in

a northerly direction.

If we now follow the Tukituki Eiver—v.hich is the most
southerly river in the district under notice—from its source
to the sea—that is, from west to east—the following rocks
will be met with by the way : 1, Compact sandstones (Eua-
hine) ; 2, slates ; 3, limestones ; 4, blue fossiliferous clay-

marls ; 5, shingle- and pumice-deposits corresponding with the
Kidnapper beds; 6, limestone; 7, Euataniwha river-gravels;

8, Te Ante limestones ; 9, chalk-marls ; 10, blue clay-marls-

(Patangata) ; 11, Kidnapper pumice- and conglomerate-beds.
Along the northern boundary of the district, beginning in

the west—say, at Tarawera, on the Napier-Taupo Eoad—the
following rocks are crossed : 1, Pumice-deposits overlying

slates ; 2, slates (Maitai) ; 3, limestones and fossiliferous

brown clays ; 4, grits and blue clay-marls ; 5, limestone ;

6, sands and conglomerates (Pohui beds) ; 7, limestones

;

8, blue clay-marls ; 9, limestone (outliers) ; 10, coarse

sandstone, with thin bauds of blue clay interbedded.
Along the eastern boundary—that is, by way of the coast

--the exposures are clear and distinct, and the rocks are as
follows: 1, Blue clay-marls with iximice-band ; 2, Te Aute
limestone (black reef) ; 3, Kidnapper shingle-, pumice-, and
conglomerate-beds ; 4, alluvial plain, with shingle-beach, to

Napier; 5, Napier limestones, separated by clay-marls;

6, shingle-beach to Tongoio, with isolated limestone outliers

covered with shingle- and pumice-clays ; 7, limestones and
marls, Tongoio to Moaeangiangi ; 8, blue clay-marls, with
pumice-bancl ; 9, limestone outliers (Nuhaka) ; 10, coarse
sandstones, as in 10 above.

And this distribution of the rocks, the oldest by the western
boundary of the district, and the youngest towards the east,

well represents the general slope of the country, or true plane
of deniadation, at the present time, seeing that all the rivers

run eastward and pour their drainage-waters into Hawke's
Bay.^

From what has already been stated with regard to the
existence of sandstones and of -slates with two cleavage-planes
along the western watershed, it will be easily inferred that th e
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rivers are mostly great shingle-carriers, especially in times of

flood, and that the vast deposits of shingle to be met with in

the limits of the bay between the Kidnappers and Te Mahia
represent some of the products of that carriage within a com-
paratively recent period.

The Tukituki, Mohaka, and Esk Eivers are perhaps the

greatest shingle-carriers, and within the basin of each of these

I'ivers large deposits of shingle are to be met with. Of the

Esk Eiver it may be remarked that its carriage of shingle

is not from the mountains, as in the case of the others,

but from imniense deposits of shingle-conglomerate between
the Kaiwaka and Maiingaharuru Mountains, and to which
reference will shortly be made.

The present river-valleys represent fluvial deposits that

have accumulated since the time when the river-system of

Hawke'sBay was, in the main, similar to what it now is—^tliat

is, since its slope or drainage-area was generally eastward.
But this slope for drainage purposes was not always in this

direction, for it can be proved by the most complete evidence
derived from the rocks in this same district that the plane of

denudation which immediately preceded the. present one, cer-

tainly between the parallels of 39° and 40^^, extended from
north-east to south-west. And, curiouslj', the evidence to

prove this statement is derived from the distribution of

shingle-, sand-, and pumice-deposits that are traceable in a
great measure in the vicinity of the river-basins already
named.

And now for the proofs :

—

Flanking the slates that form the lower ranges along the
western portion of the district there is the remnant of an old
limestone deposit. In most places, as I have elsewhere re-

marked, this limestone has been washed away, in some cases
with portions of the underlying blue clay-marls. But wherever
this is the case the area has been reoccupied by shingle,

pumice, clays, and allied deposits.

These beds are clearly exposed in the Makaretu, Tukituki,
Waipawa, and Manganuku Rivers, that flow over the Ruata-
niwha Plain. No doubt this plain was at one time entirely filled

in with these same beds from east to west. Similar beds are
traceable to the north-east through Kereru, and thence onward
to Pohui. At the Waipukurau, Waipawa, and Maraekakaho
gorges remnants of the linking of these beds with the present
river-beds are to be found ; and the terrace-gravels of the Geo-
logical Department, as seen at Waipawa, Waipukurau, Pata-
ngata, and other places, are simply the remnants of a transi-
tional period, when the drainage to the south-west, across the
Ruataniwha Plains, was dammed back at Norsewood by de-
posits froju a rising area to the westward, and breaches were
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made iu the liniestoues in the places named above, and the

drainage from the west and north-west began to flow as at

present, though at a much higher leveh

But the shingle-conglomerate and other deposits of this

old plane of denudation are not merely found flanking the

Euahine and Kaiwaka Mountains : similar deposits are very

largely developed near Pohui, on the Napier-Taupo Eoad, and
are found flanking the Maungaharuru limestones and occupy-

ing a large valley in that district as far as the 39th parallel.

These conglomerates and allied deposits spread over a great

extent of country, aiid they occupy the entire valley from
Wairoa, via Pohui, to the Seventy-mile Bush.

For a long time it had been a great puzzle to me to ac-

count for the existence of extensive deposits of a somewhat
indurated sandstone, pumice, and conglomerates, especially

about Pohui and to the north-east of that place. There are

no slates or fine sandstone rocks to the east or north-east of

Pohui iu the direction of the Mohaka Eiver. At Tauranga-
kuma, fifteen miles or so further to the west, and overlooking

Tarawera, the Maitai slates, belonging to the Carboniferous

system, are met with for the first time when proceeding from
Napier ; but between the two places there intervene the Mau-
ngfiharuru limestone range, the Mohaka Eiver valley, certainly

900ft. in depth, and the Te Hauroto limestones, clays, and
gi'its. That there has been a break in the Maungaharuru
Eange the Te Waka scarp is a sufficient proof. There is, how-
ever, no trace of shingle, that I am aware of, on the range at

a greater height than 350ft. above the present bed of the

Mohaka Eiver.

But the great conglomerate area in the vicinity of Pohui
must be accounted for, and that from a source of origin cor-

responding to the products. Now, the only possible district

from which the deposits could have been derived lies still

farther to the westward than the districts named ; and I am of

the opinion that the filliug-up of the Polmi valley and surround-

ing country was brought about by the same processes that are

now at work bringing their loads of debris—shingle, pumice,

&c.—from the west to the east. Those who are acquainted

with the Euahine and Kaiwaka Mountains are aware there are

great breaks in them, through which pass the Mohaka, Nga-
rurora, and Tutaekuri Eivers. These breaks correspond to

the present system of drainage.

From the mountains named there formerly extended a vast

area of limestone country : in fact, limestone, towards the

close of the Tertiary period, seems to have been the only rock

exposed in the whole of the district, with the single exception,

perhaps, of the chalk-marls in the hills known as the Alps, at

Kaikora. At the time to which reference is now being made.
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the Kaiwaka and Eualiine Mountains, as separate ranges, or as

ranges at all, did not exist. The watershed of the south-east

portion of the country, known as the Taupo volcanic ?;one,

was primarily to the east ; but when the rivers—or river, in

preference—reached the more indurated and less broken and
denuded limestones towards the east, it was diverted to the

south-west and south-east, in the direction of an area of de-

pression caused by the progressive elevation of the mountain

-

ranges named above. This was the period of extreme volcanic

activity, and it was the period likewise of great denudation.

Great Hoods appear to have been a special characteristic of

the period, by which means vast quantities of the same kind

of products were moved scores of miles from their place of

origin, and deposited in the most extensive beds, and in per-

fect conformity with other beds of entirely different material.

This dilTerence of material in the composition of the bed-

ding implies either a change in the direction of the drainage-

area, or greater floods at special periods, because the shingle-

deposits, although they are interbedded with beds of pumice
as pure as the pumice on the Taupo plain, or with greyisli-

blue clays and lignite-beds, are not structurally of igneous
origin, although they might have been thrown from volcanic

orifices, just as shingle and blue clays were thrown out during
the Tarawera eruption. As pointed out above, these deposits

cover a wide extent of country ; but, wherever found, they
simply occupy the place of limestones and clay-marls, as may
be easily demonstrated by reference to the surrounding rocks

in cases where the pumice and conglomerates are traceable.

With the exceptions of the Kidnapper beds on a large

scale, and a few minor deposits at the mouths of the Esk,
Mohaka, and Wairoa Eivers, all the shingle- and pumice-de-
posi+c are found at a comparatively high level. For example,
between the Kaiwaka Hill and Pohui, on the Napier-Taupo
Road, w^bere these conglomerates, sands, pumice, and other
beds are largely developed, they are met with at an average
height of from 600ft. to 800ft.

Between Pohui and Maraekakaho the country, except
where the Ihnestones and marls remain, presents one vast
accumulation of these deposits, and they continue past
Hampden and throughout the entire lei^gth and breadth of

the Kuataniwha Plain, and onward into the district known as
the Seventy-mile Bush. As already pointed out, the latter

plain is simply a rcnmantof the old valley-plain of denudation,
when the v>hole sui'rounding country was filled—absolutely
filled— with enormous deposits of shingle, blue volcanic
clays (?), and pumice, brought down by the rivers that ran in

this direction towards the close of the Tertiary and the com-
mencement of the Post-tertiary period.
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The Eiver Manganuku, that runs along the east of the

Ruatauiwha Plain, and joins the Waipawa Eiver just below
the Waipawa-Hampdeu Bridge, rises in the pumice and con-

glomerate hills between Maraekakaho, Kereru, and the Guavas
Station. Along the left bank of that stream there is a range

of hills, running north-east and south-west, ten miles or more
in length, composed of nothing but the Kidnapper pumice- and
conglomerate-beds ; and, in order to test the stratigi-aphical

position of these beds, I have been over within the last month
the entire country between Kaikora and Hampden, and there

is no doubt whatever as to the position the beds occupy in

relation to the limestones and clay-marls.

These pumice and conglomerate hills, I believe, ai"e classed

as limestones by the Geological Sm-vey, but I shall have occasion

to say more upon this point presently, when deahng with Mr.

McKay's classification. In some places hereabout the pumice
is a sajmon-colour, as at the Kidnappers in certain beds, and is

exactly similar to the vast accumulation one sees at Tau-

ranga-Taupo, and other places on the eastern side of Lake
Taupo. Xow, if aline were taken from the top of the pumice
and conglomerates forming the hills on the Hampden-Marae-
kakaho Eoad to similar deposits that flank the mountains
along the western watershed of the district, it would link

together the old area in this direction once occupied b\' de-

posits corresponding in every particular with those at Kereru,

Dartmoor, Okawa, Pohui, Wairoa, Eedcliffe, Kidnappers, and
a dozen otTier places. Further, all those beds would be in the

same general plane, except, perhaps, the Kidnappers, which I

liave shown in a former paper read before this society * to be

connected with a subsiding area that has taken place at a

comparatively recent date.

And now, before referring to the points in Mr. McKay's
classification of the rocks in this district to which exception is

taken, it will be well to summarise what has already been

stated bj me :

—

1. The present watershed of the- district imder notice is to

the west, and the slope or present plane of denudation to the

east.

2. This plane of denudation is of recent date, as is shown
by the gullet-like valleys through which the rivers run, com-
bined with the absence of allu\-ial plains in connection with

the several river-basins.

3. Except towards the west, all the rocks across which
the present rivers flow are younger Tertiaries or Post-ter-

tiaries.

i. The so-called high-level gravels of the Geological De-

* Trans., vol. xxii., pp. 436-7.
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partment, as seen at Waipukurau, Waipawa, Kaikoia, Pa-
tangata, are simply the remnants of the transitional period

linking the present plane of denudation with the one imme-
diately preceding it.

5. The river-system that preceded the present one was
towards the south-west and south-east ; the watershed was yet

further to the west and north-west than the Ruahine ^loun-

tains.

6. The accumulation of shingle-deposits at Norsewood
from the westward, consequent on the elevation of the Ruahine
and supplementary ranges, threw a barrier across the drain-

age-area to the south-west, and the limestones to the east-

ward of what is now the Ruataniwha Plain were broken
through.

7. Renmauts of the old river-beds, as they broke through
the limestones, are to be found in the terrace-gravels or trans-

itional gravels, as explained in No. 4.

Hence it will be observed that all the shingle, conglomerates,

pumice, lignite, and attendant clays found throughout the

district are classed by me as belonging to two distinct periods

only

—

\\z., a recent one, still incomplete, with its transitional

deposits of high-level gi-avels ; and one corresponding to the
Kidnapper pumice and conglomerate deposits, and which I

ventured some time ago to place as the youngest of the Plio-

cene deposits, and as closing the Tertiary period.

Now, in order to show clearly and ftilly the wide divergence
between Mr. McKay's classification and my own, and between
his present classification and a former one, I shall make
extracts from his reports, and then summarize those extracts,

as representing the classified arrangement of the rocks in this

district by the Geological Department.
1 On page 192 of the Geological Reports, 1886-87, appears

the following, respecting the Kidnapper beds : "From Cape
Kidnappers westward along the south shore of Hawke's Bay
Tertiary beds .... continue to the first point inside the
cape, and are there overlain by Te Aute limestone
Superimposed on these, but unconformahlc to the limestones,
a great thickness of conglomerates, sands, and clays succeeds.
. . . As these beds follow the Te Aute limestone *.

. .

I had formerly supposed them to succeed these limestones con-
formably, and to be the same as the Esk and Bangimapapa
conglomerates and _pz/?/i/cc-sands which underlie the Petane
clays : but the past year's work has shown that similar gravels
on the north bank of the Tutaekuri River, near Taradale, rest
on a denuded sm-face of the Petane beds, and I therefore con-
sider them to be of Pleistocene date."

2. Page 193, Scinde Island :
" Notwithstanding this change

of the name, I refer all the beds in Scinde Island to the Wai-
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.

patiki beds, which clearly overlie the Petane clays and sands."

Here the Napier limestones are placed above the Petane clays,

as seen in the inner harbour ; but, although this classification

has been made, Mr. McKay is clearly doubtful on the point,

for he says a little further on, " Whatever the ultimate con-

clusion arrived at may be, there seems no likelihood that the

lower limestone in Scinde Island will be referred to the Pare-
ora system of Hutton."

3. Page 200, younger Pliocene, Petane series :
" This series

includes

—

(a) Mahia beds, consisting of pumice-sands, sands,

and clays, overlying the limestones on the west side of the
Mahia Peninsula

;
(b) the Waipatiki beds, including an upper

and a lower shelly limestone, parted by a series of sandy clays

and pumice-sands
;

(c) the Kaiwaka beds, which comprise the
typical Petane clays and sands, and the pumice-sands, con-

glomerates, and brown sands of the Esk Valley and Kaiwaka
Creek."

4. Page 205, older Pliocene, Poliui series :
" This includes

the triple sandstone conglomerate and other beds of Eangi-
mapapa Hill, and the Pohui grey and brown sands, ....
also the shelly limestones of Te Whaka and the Maunga-
haruru Eange, and, as a consequence, to this should be
referred the Te Aute limestone in the southern part of the
district."

5. Pages 206-7, Eangimapapa beds :
" These beds have not

been proved fossiliferous in the district south of the Mohaka
[Eiver ("?), 39th parallel] . On the north bank fossils have been
obtained from what should be the same beds. The collection

. consisted mostly of recent shells."

6. Page 202, Petane clays :
" These are best known . . .

along the north and western shores of Napier Harbour.
. To the south-west they extend across the Tutae-

kuri into the Ngaruroro Valley, in vvhich they form charac-

teristic strata underlying the Petane limestones

Farther to the south-west the clays overlying the Te Aute
limestones along the eastern side of the Euataniwha Plain may
belong to these beds ; but in this case the lower members of

the Kaitvaka beds tvoiild have to be considered absent, as also

n-ould the Itangimapapa and the Pohui beds."

(The italics in the quotations are my own.)
From the foregoing extracts the sequence of the younger

and older Pliocene rocks of this district is as follows, according

to the Geological Survey authorities :

—

Older Pliocene.

I. Pohui series.

1. To Auto limestones.
2. Pohui grey- and brown-sand beds.

3. llangimapapa triple conglomerates.



Hill.— 0/^ the Kidncq^pcr and Pohui Conglomerates. M9

Younger Pliockke.

II. Kaiwaka series.

4. Sandy clays, brown sands, and conglomerates, underlying and
alternating pumiceous sands, sliUles, and conglomerates.

5. Pumice and sandstone conglomerates of Esk Valley below
Kaiwaka Creek.

G. Pctane clay-marls and brown sands.

III. Waipatiki series.

7. Lower Petano limestones.

8. Pamice-sands and sandy clays.

9. Petane upper limestone.

IV. Mahia series.

^ [ IMahia pumices and blue sandy-clay beds.

Pleistocene.

12. Kidnapper conglomerates and pumice.

It will be seen from this summarized classification how
very widely separated are the two readiiigs of the Kidnapper
conglomerates to which Mr. McKay refers on page 192 of his

report. The conglomerates were classed as conformable to

the Te x\ute limestones in the first instance, and, simply
because similar beds are met with at Eedcliffe, near Taradale,
resting, as Mr. McKay rightly interprets, on the Petane clays,

they are at once separated from the limestones by the other
beds, and they are further transferred from older Pliocene, or

Upper Miocene, to Pleistocene, and this for no other reason
than that they are found at Eedclift'e on the top of rocks
representing the Petane clays. In the Kidnapper beds the
fossils can be shovelled up from several bands that intervene
between the limestones and the pumice ; but all the shells

are recent, and correspond more closely with those found in
the artesian beds underneath the Heretaunga Plain, and which
were described in my second paper on artesian wells, a year
ago, than with the fossils in the limestones below them.

Before the present classification was made by Mr. McKay
I had directed attention to the then classification adopted by
the Geological Survey authorities, in which the Kidnapper
pumice- and conglomerate-beds were made to pass underneath
the Scinde Island limestones. The recent classification, as
pointed out above, has separated the Kidnapper pumice* and
conglomerate-beds from the limestones on which they rest by
a very great gap indeed ; but it seems to me that the diffi-

culties in the way of harmonizing the stratigraphical arrange-
ment of the rocks h\ this district have been increased very
much thei'eby.

Let it be remembered that tlie Te Aute limestones, so
Mr. McKay says, are at the Black Eeef within eight miles
of Napier, and that between the Scinde Island limestones
and those at the Black Reef, on which the Kidnapper beds.
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rest, there intervene, or ought to intervene according to the
amended classification of the Geological Department, no less

than eight beds, corresponding to the Pohiii and the Kaiwaka
series.

At Taradale, four miles from Napier, the Petane beds
occur, and the Petane limestones overtop them where the
conglomerates are absent. There is certainly not a trace of

any intervening beds between the Napier or Scinde Island

limestones and the Te Aute limestones, or between the latter

limestones and the Petane clays, and exactly the same diffi-

culty arises here which Mr. McKay saw would follow his

squeezing process, where, in the sixth extract I have made
from his report, he says that " the clays overlying the Te
Aute limestones along the eastern side of the Euataniwha
Plain may belong to these beds ; but in this case the Joiver

members of the Kaiwaka beds would have to be considered

absent, as also would the Eangimapapa and the Pohui beds."

Now, if Mr. McKay is willing to recognize the clays on the

eastern side of the Euataniwha Plain, and which overlie the

Te Aute limestones, as belonging to the Petane clays, why
may he not consider the same as being possible in the case of

the Petane clays at Eedclifle? But, whether he does so or

not, the fact remains that in order to make his classification

work it is necessary to consider all members of the Pohui and
Kaiwaka beds as absent in this district as in the Eua-taniwha
district.

The limestones at the Black Eeef dip underneath the

Heretaunga Plain in the direction of Eedclifie, and it is cer-

tain that up the creek near the Black Eeef, where the con-

glomerates, &c., are absent, the Petane clays are largely

developed. The same thing occurs over the entire district.

If the denudation has been very great the clays have gone,

and the lower limestones have the pumice and conglomerates
resting on them, whilst if the denudation has not been exces-

sive the conglomerates, &c., rest upon the blue clays; but

in the latter instance some of the former beds are absent.

At Napier the upper limestones have been worn awaj' in places

by the denudation resulting from beds corresponding to the

Kidna'pper conglomerates. At Petane the same thing has
occurred ; and, in fact, the rule holds good over tlie whole of

the district.

With regard to the Petane clays, I woidd point out, with
all due deference to Mr. McKay, that these clays have their

equivalents—identical as to material and identical as to

fossils—on Scinde Island, and that these clays are found with
the marls separating.the upper and lower limestones, just as

they are met with in the Waipatiki Creek, but without a
trace of pumice, as stated in the official repoj-t. I have lately
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passed over the entire couutry between Tongoio and the Wai-
patiki Creek, and between the h\tter place and Moaeangiangi,

and at the end of November hist year I had the oppor-

tunity of going in a steamer from Mohaka to Moae-
angiangi and Arapawanui, thence to Waij^atiki and Tongoio,

keeping close in shore the whole way. As far as I could

judge after most careful observation, there; appears to be no
lanconformability between any of the beds belonging to the

series, and I agree entirely with Mr. Cox in this matter. The
blue marls and clays which form the entire cliifs from Mohaka
to Moaeangiangi are the lowest beds of the series. They are

seen to underlie the limestones at Moaeangiangi, and they

disappear a little to the south of Arapaw-anui. These are

overlain by bluish-brown sands, followed by limestones corre-

spondiug to the lowest of the Napier limestones. At the

Waipatiki Creek blue and brown clay-marls rest on the lime-

stones, and these are followed by limestones, the arrangement
being exactly similar to that seen between Sturm's Gully and
Breakwater Point on Scinde Island.

For myself, I cannot see any distinction between the

limestones at the ]^lack Reef, Scinde Island (lower). Lower
Waipatiki, and Te Whaka near Pohui, and the evidence in

favour of contemporaneity appears to me as overwhelming.
They all rest upon bluisli-browa sands, which run into the
imderlying blue clay-marls, just as they are seen at the Kid-

nai^pers proper, at Moaeangiangi, at Maungaharuru, at Pata-
ngata, and in the district between Hampden and Maraeka-
kaho. These blue clay-marls all trough in the direction of

Hawke's Bay, as I have elsewhere indicated, and as Sir James
•Hector pointed out years ago. The entire series of limestones
and interbedded clays are succeeded or were succeeded by the
seriea belonging to the Kidnapper pumice and conglomerates
which have been here described.

And that this arrangement as to the stratigraphy of the
rocks in this district is the correct one, we have, in further
proof, the facts gathered from the nun\erous sinkings for

artesian water that have been made on the Heretaunga Plain,

as also at Napier, Pctane. and Puketapu. To the north and
north-west of the Napiei- Hills, sinkings have been pu*t dowai
to a depth of 400ft., and the lowei- Napier limestones were
struck at that depth a little beyond the Petane end of the
Ahuriri bridge. This is exactly what nn'ght have been
expected from the dip of the limestones in this direction. A
well put down in May of the present year at Mr. Torr's,
Petane Valley, to a depth of 100ft., simply passed through the
shingle- and sand-beds full of brackish water which are met
with along the sea-beach from Awatoto to Napier at a similar
depth. The Napie)- marls or Petane clays are on either side
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of this valley, vJiilst the liniestoues are seen topping the hills

in every direction. At Greenmeadows, near Taradale, Mr.
Gilberd pnt dov»'n for j\lr. Tiffen, so recently as March of the

present year, a tnbe-hore to a depth of GOOffc. I had pointed

out on two different occasions, in papers read before this

society, that the place chosen was outside the artesian water-

])earing area
;
yet the sinking was proceeded with, and, though

no water was reached, it proved to be of great scientific value,

as it connected the lower beds in the well with the blue clays

at the Kidnappers, which undoubtedly pass underneath the

limestones at the Black Eeef . In this sinking no traces of

conglomerates or sands other than pumice-sands were met
with, blue papa or blue clays being the only rock passed
through during the sinking below the first 150ft. Now, this

sinking is within a mile and a quarter of the Eedcliffe con-

glomerates, and it is within half a mile of the upper pumice-
deposits belonging to the Eedcliffe Ijed. There were no signs

of the Pohui ccuglomorates—triple conglomerates—and brown-
sand beds, or even of the Kaiwaka beds that are held by the

Survey to underlie the Petaue clay-marls and brown sands,

and which come between the latter and the Te Ante lime-

stones in the official report of the Geological Department.
Let it be kept clearly in mind that the limestones at the

Black Eeef, inside of the Kidnappers, are recognized in the

report as belonging to the Te Ante, or, which is the same thing,

the Te Whaka limestones. The blue sands and blue clay-

marls of the Kidnappers proper are seen to pass underneath
these limestones, and are certainly met with in the 600ft.

sinking at the Greenmeadows, near Taradale, to which refer-

ence was made above. Near the latter place the Survey
recognizes the existence of Petane clays, with the Eedcliffe

conglomerates atop of them. Corresponding conglomerates

also rest upon the Petane clays behind the Kidnappers, half a

mile or so to the south-east of the Black Eeef, just as they

rest on the limestones at the latter place.

But the question arises as to the whereabouts of the inter-

vening beds—the Pohui and Kaiwaka sands and conglomerates

of the Geological Survey. There is no trace of them in the

vicinity of the Kidnappers, just as there is no ti'ace of them on
the east side of the Euataniwha Plain and surrounding dis-

trict. They cannot be traced by means of deep sinkings

either at Napier, Petane, Taradale, or Puketapu. Neither in

the depths below nor in the exposed rocks above are any traces

of the Pohui and Kaiwaka beds found, other than as repre-

sented in the Kidnapper, Eedcliffe, Maraetaha (inner harbour),

and Petane conglomerates, sands, and pumice-deposits. Are

we to suppose that these Pohui and Kaiwaka beds which are

structurally similar to the Kidnapper and Eedcliffe beds, and
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are found resting on similar limestones and clays, were de-

posited, the former at the commencement of the Pliocene

period, the latter at the commencement of the Pleistocene, as

stated by the Geological Survey ? Such a classification is

contrary to every geological fact in this district, and it opens
up difficulties which cannot be harmonized either by the aid of

stratigi'aphical or paleeontological evidence. Mr. McKay, by
a single stroke of his pen, removed the Kidnapper con-

glomerates from resting conformably upon rocks classed as

Upper Miocene, and as passing underneath the Scinde Island

lin.iestones, to an unconformability, as of Pleistocene age, and,

of course, much younger than the Napier limestones. Had a

similar course been adopted with regard to the Kaiwaka and
Pohui conglomerates and sands, which, curiously, Mr. McKay
first classed with the Kidnapper conglomerates, the altera-

tion would have enabled the rocks of this district to be read
without difficulty. As remarked at the outset, the official

report of the Geological Department is full of interest, and had
the Kidnapper conglomerates, together with the Kaiwaka and
Pohui beds, been simply removed from Upper Miocene to Lower
Pleistocene, this paper would not have been written.*

Am. XXXV.

—

Note on the Eruptive Bochs of the Bluf
Pe ninsn la , So u th land.

By Professor F. W. Hutton.

[Read before the Philosophical Institute of Cantcrbinij, 7th August, 1890.]

The structure of the Bluff Peninsula has been lately described
by Mr. James Park in a report to the Director of the Geo-
logical Survey of New Zealand.! It is composed partly of

sedimentary sandstones and slates, which are referred by Mr.
Park to the Te Anau series, from lithological characters, and
partly of eruptive rocks which have usually been called
syenites.]; There are also diabasic-ash breccias, which, as Mr.
Park points out, prove that volcanic activity was exhibited
during the period of deposition of the sandstones. In fact,

Bluff Hill is the stump of an old volcano.

* See map of the district. Trans., vol. xx., pi. xviii.

t "Eeports of Geological Explorations," 1887-88, p. 72, \\ith map and
sections.

I Dr. C. Forbes, Quar. Jour. Geol. Soc, vol. li., 1855, p. 522 ; Hector, in
Otago Provincial Gov. Gazette, 5th November, 18G3 ; Hutton, Eeports
Geol. Expl., 1871-72, p. 102; Geology of Otago, Dunedin, 1875, p. 41;
Hamilton, Trans. N.Z. Inst., vol. xix., p. 452.

23
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A few years ago I examined tvro rocks in my possession,

from the Blnff Peninsula, and found one to be an enstatite

diorite. the other a hornblende porphyrite.''

Last summer I had an opportunity of risiting the Bluff for

a few hours, and I then collected other specimens of rocks, of

which I offer short descriptions.

HoEXBLZ>~DE DiOBiTE. From Bluff Hill.

A coarse-grained, granular, hght-gi-ey rock, composed of

black hornblende and greyish-white feldspar, the latter usually

the more abundant. Specific gravity = 2-S3-5.

Section.—The feldspar is entirely plagioclase, in plates

about OOSoin. square, or in broad laths 0(>46in. long by
0-Q22in. to 003in. broad, and well twinned. The hornblende
is allotriomorphic, greenish-brown, strongly pleochroic, and
partly decomposed to a pale bluish-green, slightly pleochroic,

fibrous chlorite. Magnetite is not in great quantity, and is

generally associated with the hornblende. There is a Httle

pyrites.

Enstatite Diobite. From Bluff Hill .

A fine- to medium-grained, granular, dark-grey rock, com-
posed of black hornblende and colourless feldspar in nearly
equal quantities. Specific gravity = 2-88.

Section.—The feldspar is entirely plagioclase, in crowded,
well-twinned crystals, from 0-Olin. to O-Qoin. in length, and
from OOOTin. to 0-OOlin. in breadth. The hornblende is

brownish - green, moderately pleochroic, the polarisation

colours not brilliant. Augite occurs in qiiite subordinate
quantity to the hornblende ; pale-greenish in colour, and form-
ing intergrowths with the hornblende : not pleochroic, and with
brilliant polarisation colours. Enstatite is in small quantit^-,

intergrown with the hornblende ; it is moderately pleochroic,

changing from bluish-green to brownish-red ; in ordiuar}' light

it is yellow-green. The polarisation colours are not brilliant.

Magnetite occurs in crystals and in masses ; it is nearly always
associated with the ferro-magnesian minerals.

HoEXBLENTJE PoBPHTP.iTE. From Green Hills.

A dark greenish-grey, fine-grained rock, with porphj-ritic

crystals of hornblende scattered through it rather abundantly.
Specific gravity = 2-901.

Section.—Ground-mass holocrystalhne, composed of grains

and cr\-stals of feldspar and brown hornblende, with some
chlorite. The porphyritic minerals are plagioclase and horn-
blende. The former is much altered. The hornblende is

brown, and partly idiomorphic. There is a httle magnetite
and p}-rite3.

* Jour, of Ro}'. Soc. of N.3. Wales, vol. xxiii., 1889, pp. 13S and 129.
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Olivine Gabbro. From Bluff Hill.

A rather coarse-grained, dark-grey, granular rock. Specific

gi-avity = 2-916.

Scctio7i.—Plagioclase iu broad laths and plates composes
about one-half of the rock ; the other half is ferro-magnesiau

minerals. Diallage is allotriomorphic, pale-purple iu colour,

and forms ophitic plates enclosing the plagioclase and ohvine

:

iu places it is decomposed into chlorite. The ohvine is colour-

less, in rounded crystals, much decomposed on the margins
and in cracks: it is not abundant. Magnetite is in small

quantity. There is also a httle pyrites.

Greexstoxe -^sh. From Green HiUs.
• Fine-grained, dark-green rocks, sometimes laminated with
finer and coarser materials. These rocks are the diabasic ash
of Mr. Park. Thin sections show them to consist of minute
angular fragments of feldspar, much decomposed, but chiefly

orthoclase, abundantlj" infiltrated with chlorite. There is no
quartz. P\Tntes occurs commonly.

Art. XXXVI.

—

On the Murchison Glacier.

By G. E. MaxxebdvG.

Bead before the Philcsophical Institute of Canterbury, 4lh September,
1S90.:

Plate XXXY.

INTRODUCTORY.—SoME EEilAEKS OX THE PrLSCLPAE Xew
Zealand Glaclebs.

It is a strange fact that the average Xew-Zealander knows but
little of the physical features of his own country. It is strange
that he knows still less of its great mountains cind glaciers,

and of all the marvels of nature wliich immediately surround
them ; but it is stranger yet that there should lie hidden for
so many years a glacier of such extent and importance as the
Murchison, whose ice was trodden for the first time in the
summer of last year-. It is also interesting to note that
almost all scientific explorations and records concerning our
essentially alpine mountains have been made by foreigners or
visitors to oiu* shores.

The principal Xew Zealand glaciei-s on the eastern side of
the main range are situated iu the very heart of the Southern
Alps, and comprise those at the head-waters of the Eangitata
River—namely, the Havelock, Clyde, and Lawrence Glaciei-s

;
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those at the head-waters of the Godley Eiver—the Godley
and Classen Glaciers; and those at the head-waters of the
Tasman Eiver— the Mueller, Hooker, Tasman, and Mur-
chison.

Amongst the names of men who have first explored these

glaciers, that of von Haast natuially occurs to us, and the
records he has left of his work will always be regarded as a

valuable tribute to science and a lasting memoir of his in-

domitable energy and perseverance in opening up the orolog}'

of our magnificent chain.

The Eangitata glaciers were first visited in 1S60 by the
Hon. J. B. A. Acland and Messrs. C. G. Tiipp and Charles
Harper ; and in 1861 von Haast made his first jotuiiey to the
same quarter.

In 1S62 von Haast explored the head-waters of the Godley
and Tasman Eivers, travei-sing parts of the Godley, Classen,

Hooker, Mueller, and Tasman Glaciers, and observed from the

last-named the Murchison Glacier, which Hes in the great

valley on the eastern side of the Tasman, enclosed by the
Make Bmn and Liebig Eanges.

Some few yeai-s later, however, these glaeiei*s were more
thoroughly explored by Mi-. E. P. Sealy, of Timaru, who in

one instance

—

\iz, that of the Godley Glacier—crossed the
saddle at its head, which leads to the tVest Coast.

In still more recent yeais the more important observations

of note are those of the Eev. W. S. Green in 1882, of Dr. von
Lendenfeld in 1883 on the great Tasman Glacier, and of the
Government surveys, conducted by Mr. Brodrick, of the Godley,

Classen, Mueller, and Hooker Glaciers.

Von Lendenfeld's work on the Tasman is that of the most
scientific interest, and his book (pubhshed in German) is, I

believe, a valuable work to those interested in glacial pheno-
mena, whilst the map which he made is (with the exception of

one glaring error—viz., the com-se of the Linda Glacier) a

wonderfully correct and beautiful chart of the glacier and its

tributaries and surrounding peaks.

Some obsei-vations for altitude, taken at the tenninals of

the Eangitata glaciers by the Hon. J. B. A. Acland dm-ing a

course of twenty years from 1860, ai-e very interesting, and
tend to show that the glaciers ai-e receding. The more inter-

esting of Mr. Acland's observations go to show that in 1866
the altitude at the terminal face of the Clyde Glacier was
3,239ft., and that the point above, where the clear- ice was lost

in the moraine, was 1,057ft. higher. In 1867 this point was
980ft. above the terminal, and in 1871 only 752ft., thus show-
ing a shrinkage of 305ft. in altitude between these two points

in a period of five years. In 1880 Mr. Acland again visited

the glacier, but, while being unable to take anv measurements.
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he remaikecl a great difference in the appearance of the glacier,

which led him to believe that the shrinking was still going on.

^ly own casual observations on the Tasman, Hooker, and
Mueller during the past five years bear this out in a decisive

manner.

Nakkatim: of the Exploration of the Mukchison
Glacier.

It was on the 10th of January of the present year that

Messrs. Arthur Harper, H. Montgomerie-Hamilton, James
Annan, and myself started from our camp at the eastern base

of Mount Cook—close to the Ball Glacier—for the Murchisou,

whose valle}'-mouth joins the eastern side of the Tasman
Glacier opposite to this point.

Crossing the Tasman Glacier—here some two miles or two
miles and a half wide, and mostly covered with morainic detritus

—we ascended to a height of oOOft. or 600ft. on the shoulder of

the Malte Brun Eange, to get a glimpse up the valley from an
advantageous point. From here, however, we could but dis-

cern the bed of the Murchison Eiver and part of the terminal

face of the glacier, some four miles distant ; the major part of

the glacier-face being hidden by the spurs abutting from the

Malte Brun Eange. Our object was to v»'ork our way to the

head of tlie Murchison Glacier, climb over the saddle depicted

on the various maps, into the Tasman Glacier, and so on down
to our starting-point, and thus make a complete circuit of the

Malte Brun Eange. We were provisioned for two days, and
favoured with fine weather.

Descending to the bed of the river, we wended our way up
the flat. The bed of the river occupies almost the entire sur-

face of the valley, and is composed of unusually small gra^vel,

wb'ch has been spread out with remarkable evenness, and is

tlu'eaded in all directions by streams from the glacier. The
incline of the river-bed is very slight, and is probably caused
by the lateral part of the Tasman Glacier blocking the whole
of the mouth of the valley, and acting as a dam to the shingle,

which would otherwise be washed down, leaving the coarser
detritus to form a bed at a steeper angle.

About two miles up the valley an immense boulder-fan is

met with, formed by a talus of denuded rocks from the Malte
Brun Eange, and this is accompanied by a fine waterfall, hav-
ing its source in a secondary glacier in tlie heights above ; and
above the glacier again a snow- clad peak (probably one of the
peaks of Mount Chudleigh) appears. The whole scene presents
a picture of great beauty. Here we lunched, and spent some
time examining the interesting features of the spot.

By constant action of the water a cylindrical groove has
been woi-n in the solid rock some Gft. or 8ft. in depth, 10ft. or
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12ft. across, and about 80ft. in height, so that the water de-

scends, as it were, through a half-funuel, and with such force

as to project a constant shower of spra_y (strange to say) in

one particular direction only—viz., that immediately opposite
the back of the cylinder. Under this spray some plants fre-

quenting the locality (notably the Myosotis) flourish in the
abundant moisture, whereas beyond the sphere of its influence

they seem but indifferent specimens by comparison ; whilst
other varieties, not requiring such a constant state of moisture,
are affected in a contrary direction, and struggle in vain to
rival their brother-specimens on the mountain-side close by.

To this glacier and fall we have affixed the name of

"Burnett," in honour of the only man who had previously
visited the valley, and whose sheep-run is most contiguous to

the locality.

An infinite variety of subalpine flora is found in the Mur-
cliison Yalley, and at this time the slopes were gay with the
rich blossoms of Banunculus, Celviisia, Myosotis, and the
golden heads of many varieties of the Spaniard. The valley

would carry a large number of sheep during the summer
months if it were possible to get them up ; -but I should imagine
the risk of having them snowed in during the autumn would
be considerable, even were it practicable.

At this point the course of the valley trends to a more
northerly direction, the compass reading about north-east.

Soon we arrived at the terminal face of tire glacier, which by
aneroid measurement determined the altitude at 3,700ft. above
sea-level. Yon Haast gives the figure as 3,540it. ; but it is

strange that he makes no mention of a visit to the spot in his

work. Possibly he estimated the height from observations
taken at the spot where the river joins the Tasman Glacier.

The lower part of the glacier is all moraine-covered, and
presents a wall about 200ft. in height blocking the whole of

the valley, which appears to be about a mile and a half to two
miles in width at this part. The moraine is composed of

unusually large polyhedral masses of rock, piled up in mounds
and ridges in a state of the wildest confusion, amidst which
very few outcrops of ice can be detected. This moraine is one
of the roughest I have seen.

Wending our way up the western side of the moraine, we
soon arrived at the junction of a second large glacier descend-
ing from the Malte Brun Eange on our left. This glacier lies-

in a double basin in the mountain-side, and pours down a
steep declivity, bearing with it quantities of morainic matter
from above, and, like the Burnett Glacier, is accompanied by a
waterfall descending (in this case for some hundreds of feet)

from its south-western portion. After obtaining His Excel-
lency's permission, we have named this glacier the Onslow
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Glacier, in honour of the present Governor of this colony.

Here we spent the night, wriggling into our oiled-calico

sleeping-bags, on a bed of small gi-avel in a hollow of the

moraine at the junction of the two glaciers, where, though
running some risk from falling stones from the ice-slopes on

two sides of us, we were protected from the cold breeze which
blew up the valley.

We were early aroused in the morning by the persistent

attention of several keas, as they hopped around us and even

pecked at our sleeping-bags, so tame and unaccustomed to man
are they in these parts. Once more shouldering our torturing

swags, we proceeded on the western side of the moraine, and
ere long descried a third glacier (of the second order), nestling

in a comparatively low saddle on our left, and further ahead
still a fourth and very large tributary glacier, coming down
with a grand sweep into the main body of the Murchison. At
first we thought this glacier to be the Murchison itself, as it

appeared to compare somewhat with the maps ; but on cutting

our way up its gigantic lateral ice-slope we discovered our

error, for there, a mile away east across the moraine, lay the

clean ice of the glacier we had come to explore. The glacier

we were now on we named the Cascade Glacier, as its form
in its descent from the heights of Malte Brun resembles that

of a cascade.

In an hour's time the clear ice was gained ; but we were
soon in trouble amongst a maze of crevasses on attempting to

cross to the opposite side. This system of crevasses appears
to be caused by the flow of the ice being faster on the w^estern

than on the eastern side, owing to the immense body of ice

brought into this portion by the Cascade Glacier and several

similar ones situated parallel to it, and farther north, on the
Mp't'j Brun Eange.

The eastern side shows very little lateral moraine, for the
western declivities of the Liebig Eange do not carry such large

(j[uantities of ice as the slopes opposite, and denudation is

consequently not so great. This fact is worthy of notice, for a
similarity occurs in the case of the Tasman Glacier and the
western slopes of the Malte Brun Eange. I also understand
from Mr. Burnett that the eastern slopes of the Liebig Eange,
at the head of the Jollie Eiver, are clothed with considerable
glaciers, wlailst still further north (beyond Mount Jukes, which
di\'ides the watershed of the Jollie and Cass Elvers) the
Huxley and Faraday Glaciers supply the head-waters of the
Cass Eiver.

After a futile attempt to cross these crevasses at right-
angles to their trend, we struck up the ridges of ice which lay,
like the leaves of a half-opened book, between them, until we
had reached their extremities, and then struck across to the
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western side of the glacier, where we ascended to a point of

observation and studied the view before us. Looking in the
direction from whence we had come, a magnificent panorama
was presented, for we were in full view of the major part of

the Make Bruu Eange with all its glorious peaks and glaciers.

We also noticed that the only distant point visible from this

spot was the upper part of Mount Sealy, situate at the
northern end of the Ben Ohau Eange. The topmost peak of

Mount Sefton we had obser\'ed from a point farther down
the valley. Tm-ning our attention northwards, we began to

realise more than ever the immenseness of the Murchison, and
at the head of the eighth or most northerly tributary glacier

fi'om the west we discerned what we concluded must be the
saddle leading into the Tasman. From this saddle a large

rocky spui- descended into the MiU'chison, the head of Schick

appeared to he just round its point. The Liebig Eange, on
which we now were, soon assumed a northerly and then
north-westerly direction, enclosing in the curve several tribu-

tary glaciers, one in particular, situate at the centre of the
curve, being of considerable magnitude.

We now decided to stay out for another night, and make
every effort to cross the saddle we had noted, and find a
sleeping-place in the rocks on the Tasman side before night-

fail. We pressed on up the middle of the glacier, endeavour-
ing fruitlessly to identify the Make Brun peak or Mount
Darwin, whose aspects from the other side were well knov^n
to me. When abreast of the saddle we altered our com-se
abruptly and made for it. Crossing a small medial moraine
(which took its rise at the end of the rocky spur already men-
tioned, and was noticeable by its mathematically direct course
—indeed, it presented from a distance the appearance of a

straight metalled road), we were soon floundering across a

perfectly level sloppy field of ice, which was entirely undrained
by crevasses, and then commenced the gentle ascent of snow-
slopes in soft and dangerous condition. We roped up, to

avert danger from covered crevasses, amongst v^-hich we began
to thi-ead om- laborious way. The work was very arduous,
and tills, added to the fact that one man was suffering ex-

treme distress from exhaustion, and another from an over-

worked sinew in the leg, m.ade us alm.ost despair of reaching
the saddle. To add further to our troubles, a thick mist began
to creep over the saddle, accompanied by a keen wind, and we
stood in some danger of avalanches, owing to the loose condi-
tion of the snow. By dint of the exercise of much persever-
ance, and by the aid of many rests, however, we ultimately
succeeded in zigzagging upwards amongst a perfect labyrinth
of henjschrunds and crevasses, and at last crept up the final

pinch to our goal.
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Topographical.

The scene ou the other side of the saddle was enveloped

iu mist, but after a few moments the fog vanished as if by

magic, disclosing directly at our feet a large glacier, with a

strange peak immediately op^oosite to us. We expected to

gaze ou Mount De la Beche, Mount Green, Mount Elie

de Beaumont, and the Hoclistetter Dome, and all the well-

known features at the head of the Tasman, and it was not

until we suddenly discovered that the flow of the glacier

below us pursued a course to our right (whereas the Tasman
would have shown a directly opposite course) that we realised

-we were in full view of the true head of the Murchison Glacier,

which commenced at our left, and led down a valley in an

easterly direction, curving round the rocky spur (a saddle in

which \<e were now- on), and eventually assumed a south-

westerly course. The total length of the glacier we estimated

at from twelve to sixteen miles—probably nearer the latter

figure—and its width from a mile and a half to two miles on

the average, thus making it second in size only to the great

Tasman Glacier.

We ascended to some rocks on our right, 300ft. above the

saddle, and here, building a small cairn, deposited a record of

our ascent. From these rocks, looking in a direction north by
west, over the top of the strange peak directly opposite, can be

seen what can hardly be any other mountain than the Hocli-

stetter Dome, whose summit two of us had trodden in the

previous autumn. The double dome of snow is a unique and
almost unmistakable landmark seen from the Tasman, but I

have never observed it before from an immediate southerly

stavxdpoint
;

yet we w-ere agreed as to its identity : and, if

we are correct in our conclusion, then glaring errors exist in

von Haast's and von Lendenfeld's maps, and also in that issued

by the Survey Ofiice in Wellington for the use of tourists.

I am well aware of the danger of making topographical

assertions when one is not acquainted with some knowledge
of surveying, and where all distances have to be estimated,

and the fixing of well-known peaks is uncertain ; and I base all

my remarks on the topography of this part on the assumption
that the peak we observed north by west from our standpoint

is the Hochstetter Dome. Did space permit I could adduce
many reasons for the assumption, apart from the fact that the

peak is well known to me from the Tasman, and that no
mountains similarly capped exist in the vicinity.

This, then, being the case, the point on whix;li we now
stood must be on the eastern slopes of Mount Darwin, which
loitli the Malte Brun Range is encircled by the Murchison and
Tasman Glaciers. At the left of the conspicuous peak over
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which the dome is visible, a comparatively low saddle is

situated, which must be the true Tasman Saddle, and at the
right of the peak another saddle, which must lead into the
Whymper Glacier, on the West Coast watershed.

Speaking on this point—viz., the orographical features of

tlie Liebig Eange—von Haast says, "Between the Tasman
and Murchison Glaciers lies the bold and picturesque Malte
Brun Eange, appearing like an island, the Murchison Glacier

having at no distant date joined the former, and thus sur-

rounded this lofty snow-capped ridge. From Mount Darwin,
the convergent range still continues its southern direction,

where .... in the Liebig Eange the glacier-sources of

the Eiver Cass .... are situated." According to our
observations, of course, it will be seen that Mount Darwin
has no connection with the Liebig Eange, neither is it on the
main range, but is enclosed, iciifi tlie Malfc Brun Bangc, by
the Murchison and Tasman Glaciers.

Following with the eye the summits of the Liebig Eange
from the point of its divergence from the main chain, a short

distance east of the Whymper Saddle, a fine array of peaks
and glaciers presents itself. Situate iii the big bend of the
range is one mountain of toothlike form, which presents a
remarkably imposing appearance, and seems to drain into the
Classen Glacier from its opposite slopes ; whilst just to the
east of it is situate a low snow-saddle, possibly leading into

that glacier. I cannot find this peak marked on any map
extant.

Even supposing our conclusions regarding the topography
of this locality to be Nvi-ong, there must be ascribed a far

greater importance to the Murchison Glacier and Liebig Eange
than that given to it on any existing map. Oui* aneroid gave
the height of our standpoint as 8,300ft., but this would pro-

btibly be some hundreds of feet in excess of the true height.

From the appearance of the saddle leading into the Tasman,
and the crevasses around its base, we considered that it might
prove impracticable even to a well-equipped alpine party.

The Eetuen-joukney.

Coming down to the saddle again, a decision to return by
our upward route was quickly formed, for our distressed man
Avas lying exhausted on the snow, and suffering from a severe
attack of vomiting. Some people call this malady "mountain
sickness," believing it to be brought on mainly by rarity of the
air, and it is an evergreen subject for discussion amongst
climbers ; but most practised mountaineers incline to the
l^elief that the sole cause of it is undue exertion when' out of

training : and in this case such a conclusion would be justi-

fiable, for the subject affected had not been a week off 'board-
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ship, and was in anything but a fit condition for such exertion

as we had undergone.

We had but three hours of dajdight left, but made good
time down, keeping to our upward tracks, and, with the excep-

tion of a kicky escape from a small avalanche which crossed

our path behind us, and an occasional half-tumble into a

thinly-covered crevasse, reached a point beyond the junction

of the Cascade Glacier an hour after dark, where w^e

bivouacked for the night, and next morning dragged our weary
limbs out of our sleeping-bags at 4.30 a.m., and reached the

Ball Glacier camp on the Tasnian by noon.

Owing to shortness of provisions and the distressed con-

dition of our party, it was imperative that we should re-

turn to camp as soon as possible, so that our topographical

observations from our highest point were necessarily hurried,

and I submit my suggestions with some diffidence, though we
ourselves feel satisfied that they will be verified by future

surveys.

Points of Scientific Interest.

The points of scientific interest which arise in an excursion

of this nature are manifold, and the Murchison Glacier, with
its immediate surroundings, offers a splendid field to the student
or lover of nature.

To the geologist it exhibits sections laid bare for thousands
of feet, and illustrations of the action of water, in its various

forms of snow, frost, rain, ice, or stream, are plentiful on every
hand. One can trace the history of a stone from the point

of its denudation as an angular and many-sided block, through
all its rough usage, grinding, and attrition during its years and
year'^ cf travel down the glacier, and imagine it being gradually
rolled over and over amongst its fellows, until, many decades
after, it is brought up, rounded and smooth as a marble, by the
Tasman Glacier, which bars its further course.

The many boulder-fans and tali of debris one meets with
in the lower part of the valley naturally lead one to think of

the history of their formation, which is, I believe, mostly ac-

complished by the agency of snow, and not so much by that
of water as is popularly supposed. In the winter-time all the
gullies that supply these fans are filled with snow (which is

subject to a certain extent, and under certain conditions, to
the same laws which govern the motion of a glacier), and, as
denudation of the rocks proceeds, the detached fragments are
precipitated on to the surface of the snow, and glide—where
the angle of the descent is steep enough—and are carried down
by snow-slips and avalanches in the spring-time, and deposited
as the snow melts in the summer.

Fans composed of small shingle one can see being built up
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by water dui-ing flood-time almost auyvrliere, but these im-
mense blocks cannot have been coaxed or wheedled down by
the comparatively small trickle of water which meanders
amongst them. The western side of the valley is particularly

rich in illustrations of the deposition of rocks by snow.
To the botanist a field both novel and various is offered,

whilst the artist might find scenes of the rarest beauty and
grandeur.

To the entomologist many kinds of insects not met with
elsewhere abound. The grasshopper family predominates, but
several kinds of butterflies are to be seen. The insects which
I have observed at the highest altitudes are a black butterfly

{Percnodaimon ^ili^l^o), with yeUow spots on the wings, whose
flight is sluggish and heavy; and a black weta {Hemideina),

having a body lin. in length, but with hair-like antennae nearly

2in. long. These latter insects are found far above the snow-
line, and appear to exist where even Hchens are rarely met
with. But the ubiquitous blue-bottle {Callipliora) soars even
higher, for I have seen these flies at over 9,000ft., in places

where the snow-line would be 4,000ft. below. Some very fine

green lizards (Xaidtinus) are also to be found in the locahty.

I have seen a specimen, I should think, 18in. long.

Standing at the head of the Murchison Glacier one can
read the history of its mar^'ellous conception and growth

—

from the crystaUine sno^vflake to the dull and absorbent
condition, then into the neve, and by gradual infiltration, re-

freezing or regelation, and consolidation, into the glacier
" gi'anule," and by continued pressm-e into that hard black ice

which one meets with in the middle and lower parts of a
glacier, laden in lines from well-defined soui'ces with its bur-

den of millions of tons of rocks, shed by denudation fi-om the

adjacent mountains, and being borne on with slov/ but irresist-

ible force to then* resting-places on the lateral or terminal
moraines.

The theory of glacier-motion natura.lly occurs to one in

such a locality ; and this subject opens out a large field for

scientific observation and thought, wbich it v>-ould be impru-
dent to encroach too far upon in a paper of this nature. My
own reading and observatioia lead me to think that the only
theory worthy of credence is that of gi-avitation and pressm'e
fi"om above, and, in some instances, lateral pressui"e through
contraction of the bed of the glacier. It has always struck
me that the motion of a glacier may be most aptly compared
to that of water in the bed of a river, that flows slowly in

places, and is broken up and flows more swiftly over places

where its bed inclines at a steeper angle from the horizontal.

From careful obsei-vations by many men of note, it is well

known that over beds inclininfr at the same angle a greater
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body of ice will flow more quickly thau a lesser—au axiom
which holds good with water. The simile is a favourite oue
of Tyndall's, Geikie's, aud Forbes's, but is of very ancient

origin amongst glacier writers.

The altitude of the Hooker Glacier at its head is 8,580ft. ;,

at its terminal face, 2,882ft. ; length, seven miles; and width,

nearly one mile ; and its average descent per mile, 665ft.

Mr. Brodrick has endeavom-ed to obtain some idea of the rate

of its progress at a point neai" the terminal face, and his

observations give an average summer rate of 4-33iu. a day.
Allowing for the retarded winter motion, the result for the

year would probably be brought down to under 4in. a day.

The altitude of the head of the Murchison would probably
be 6,500ft., though the ridges on either hand are something
like 8,000ft., and its terminal 3,600ft. ; its length, say, is foiu--

teen miles, and width a mile to a mile and a half ; and the

average descent per mile, 207ft. Assuming Mr. Brodrick's
measm-ements of the Hooker to be correct, if we took the
Mm-chison by comparison we should probably arrive at a much
slower rate of progi-ess. But, of coui'se, tbis is little better

than guesswork, for we cannot, except at the terminals of

these glaciers, form any sound estimate as to their depth.
Only in some places, where their lateral parts are laid bare
whilst passing a gorge in the mountains at their sides, or b}'

measuring the depth of their crevasses, can we hope to glean
some insight into the question.

By the former method I have attempted in a rough way
to arrive at a conclusion regarding the depth of the Tasman
Glacier at a point some ten miles from the terminal face,

where a large section of the ice is laid bare, showing in a most
intevcoting manner a stratification of the ice, and the dis-

tortion it has undergone during its downward journey. On
the surface of the glacier at this point the aneroid gave a read-
ing of 4,500ft., and at the foot of the exposed ice of 4,000ft., and
here was formed an ice-cave by the entrance of a mountain-
torrent at a steep angle of descent from the slope of Mount
Chudleigh, in the Malte Brun Range. One could penetrate
downwards into the cave for a short distance onl}-, owing to

darkness, danger from falhng ice, and fi-om the impetuous
nature of the torrent ; but it is reasonable to estimate, from
what observations I could make, that another 100ft. of thick-

ness could be attributed to the ice, making 600ft. for certain.

Now, the outlet of the river is 2,450ft. above sea-level, and the
surface of the glacier at the point in question 4,500it. ; therefore
the ice could not exceed in thickness the difference between
these figures, or 2,050ft. But we must consider the slope of
the glacier-bed. That of the surface of the glacier inclines on
the average from the terminal face (250ft. above the outlet of
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the river) at 180ft. per mile. As the glacier advances to its

nieltiug-point it no doubt decreases in depth, despite the fact

that it is protected fi-om the rays of the sun to a large extent
by the load of detritus which it carries ; and the probabiHties
are that, if we could by any means get at the bed of the
glacier ten miles from its terminal, we should find that 130ft.

per mile would be sufficient to allow for the rise of the valley-

bottom, in which case we could add another loOft. to our 600ft.

arrived at, making the depth of the glacier 750ft. at a point

close to its side ; and it is only reasonable to suppose that the
bed of the glacier would dip towards its centre, so that pro-

bably a still gi-eater thickness obtains in its middle portion. I

imagine it would be a very difficult matter to obtain measui'e-

ments of the depth of crevasses, as their sides are seldom or

never quite vertical for any great depth.
The stratification of glacier neve is a further subject of in-

terest, and whilst in the upper part of the Murchison we were
favoured with a view of some sections of consolidated iieve

which had been disturbed by avalanches, exposing very
mai'kedly the stratification and strata of impui-e snow which
accumulate on the level of each season's surface from dead
insects and impmities and floating matter in the atmosphere
•dm-ing the warmer months of the year. Whether the strata in

this instance marked the summer and winter seasons, or were
occasioned by shorter periods of tine weather and snowfalls
alternately, I am unable to say.

[Note.—In January, 1891, the Government survey of the
Murchison Glacier was completed, confimiing the topogi-a-

phical conclusions contained in this paper as correct.

—

-G. E. M., Chi-istchurch, 17th March, 1891.]

Art. XXXVII.

—

On Avian Eemains found luuler a Lava-

floio near Tiniaru, in Cantcrhury.

By H. O. Forbes.

Communicated by the Secretai-y.

Read before the Philosophical Institute of Canterbury, 6th Xoveinber,

1S90.\

Pliite XXXVI.
At the end of last year I received information that some avian
bones had been found under a lava-stream near Timaru. On
the 3rd February of this year (1890) I paid a visit to <-he dis-

ti-ict. Mr. Hogben, head master of the Boys' High School,
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had the goodness to meet me at the Timaru Eaihvay-station,

and afterwards to introduce me to Mr. Stubbs, the Secretary

of the County Council, by whom these bones \Yere first ob-

served and their discovery pubHcly intimated, and at whose
office in town I examined the specimens he had collected. Of
these, the largest, nearly Bin. in length, were undoubtedly
portions of Dinornis bones of one of the greater forms ; but to

what species they belong I was unable, on so cursory an
examination, to determine; nor were the fragments, indeed, in

many cases, in identifiable condition.

These fossils were discovered in the ravine of the Gleniti,

an affluent of Saltwater Creek, which is in turn a tributary

of the Otopara, in what is known as " Number -Two- ]\Iole

Quarry," because out of it that breakwater of the Timaru
Harbour works was being constructed. Mr. Hogben and Mr.
Stubbs obligingly accompanied me to the locality, distant from
the town a mile or two in a south-south-westerly direction.

There I met the manager of the works, to whom my thanks
are due for his kindness in explaining to me the operations

that had been going on for the past two years, and the charac-
ter of the rocks and strata he had cut through. Some account
of my observations on this occasion and of the bones found
ought, I feel, to be put on record in the Institute Transactions.

The quarry formed a crescentic excavation, commencing at

the front of the escarpment of the ravine, some 40ft. or 50ft.

above the level of the stream, and had in its centre been
worked out northwards to the depth of about 150ft. The
section exposed at the time of my visit had continued all the
way from the quarry-front with little alteration. The accom-
panying sketch (PI. XXXYL, fig. 1) shows in a diagrammatic
for"! the succession of the strata, and will render intelligible

the description of the beds, which occur as nearly as possible at
the same levels on both sides of the ravine. The uppermost
layer, A, is composed of tenacious yellow clay, and forms the
surface of the ground in this district. It presents all the
characters of the clay flanking the Port Hills, near Christ-
church, and is, I believe, the formation designated by the
name of "loess" by my predecessor. Sir Julius von Haast.
This stratum extends to a depth of from 26ft. to 28ft., and is

supported on a deep dolerite belt, B, wliich is the raison d'etre
of the quarry. For a few inches at its top and bottom sur-
faces the dolerite presents a more vesicular and slag-like
character than the rock composing the bulk of its intervening
mass, wliich is fine-grained and crystalline. Through its

centre runs longitudinally a band of still finer grain, more
highly crystalline and more brittle than its over- and under-
lying portions. The quarriei-s had given it the name of "flint-
band," from its hardness, and because, when blasted, it broke
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up into small fragments, which presented sharp fracture-edges,

and emitted a " cHnk " like phonolite, or the clang of flint-

chips, ^Yhen struck. The width of this band varies in different

parts of the division, B, from 2ft. at its widest gibbosities to

a seam of such linear dimensions as to be difficult to trace, till

a little fm'ther along it widens out, and then tapers off again.

\Yithout a closer than the ocular examination which I could

alone give it, I could detect little difference in mineral com-
position in these two portions. In some places pockets of fine

clay in thin laminated plates, intersected by cleavage-lines, ran
perpendicularly through the dolerite-bed. These pockets ex-

hibited no signs of change from heat, and must therefore be of

age subsequent to the dolerite overflow. They occiu'red in

the middle or towards the base of the stratum, and in one
place extended down to the laterite. After careful examina-
tion I detected cracks in the dolerite leading to its surface,

by which it was evident that the loess - bed above, while

being deposited, had supplied in the form of liquid mud the

packing (subsequently slightly compressed) for the fissm"e&

and vacuities which had occurred in the lava-flow beneath.

This dolerite-bed, which is about 42ft. to ISft. in thickness,

rests on the third stratum, C, which must have been at the

date of the lava-flow the surface of the ground. The lower
surface of A gives no evidence of having sufiered from the

effects of heat, so that it is apparent that the dolerite baud is

non-intrusive.

The belt, C, is composed of consolidated clay, presenting

many of the characters of the present uppermost bed of loess,

and is from 6ft. to 7ft. in depth. The surface-layer contains

a few rounded red pebbles, and appears to have suffei'^d a
change which looks like fusion for about fin. below its upper
surface. It does not present any recognizable evidences of

having been deposited under water. It exliibits, on the con-

trary, wherever I have examined it, the characteristics of the

Banks Peninsula deposit, with the peculiar tubuli seen in the

loess, and, as in it, the surfaces of these tubuli are coated
with what to the eye (without chemical examination) is a
hardened gelatinous silicate, but what may perhaps be an ex-

tremely fine deposit of indurated mud. Besides the small
tubuli there are many impressions of a large size, varying from
iin. to fin. in diameter, whose sides are incrusted with an
extremely thin, black, but non-carbonaceous substance, not
improbably an iron-compound. These, fi-om their section and
irregular form, are evidently the empty moulds of roots or

branches. This layer, C, at its junction with the dolerite,

has been converted, for depths varying from llin. to 14in., into

laterite from the heat of the lava-stream in its incandescent
state.
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The quarry-face does not exhibit the bed, D, next below
the clay ; but the manager of the works showed me where he
had sunk a pit in tlie floor of the quarry, the debris of which
was lying on the surface as a heap of red shingle and gi-avel,

wliic'h was met with a few feet below the sm-face, and con-

tinued as far as his digging extended.

The quarry has been worked to obtain rock in large blocks

for the breakwater ; and to this end blasting has been carried

on from long tunnels driven at right angles into the face of

the quarry in bed C, underlying the dolerite. During the

driving of these tunnels, partly in its softer portion below the

laterite, and partly also in the laterite itself, the osteological

remains which INIr. Stubbs showed me appear to have been
found, and certainly those found later on by Mr. Jolni Miller,

the foreman of the blasting operations. This intelligent

quarryman was good enough to permit me to remove to

('hristchurch for some weeks, for examination and identifica-

tion, the bone-fragments he had exhumed. He showed me
also the site of the tunnel in which he had discovered them.
I was not myself fortunate enough to find any identifiable

bones, or see any of them disinterred ; but from amid the ex-

cavated clay I picked out a few chips showing undoubted
osseous structure resembling that of the bones already
found.

Most of the bone specimens were in a perfect state of

preservation, and those of them that had been imbedded in

the clay below the laterite looked, when cleared from their

matrix, no older than the best -preserved moa- bones from
caves or from turbaries. A few seemed to have been sub-
jected to a greater or less degree of calcination. The col-

lection made by Mr. Miller contained the following recogniz-
able portions :

—

1. The right femur (fig. 2) of a species of Aptevjjx indistin-

guishable from Aptcryx australis. This specimen is imbedded
in the lower part of the laterite layer, and appears to have
suffered somewhat from heat. It is the most perfect of the
bones recovered yet. It is entire except for the loss of part
of the wall at its outer face— whereby its internal texture
is revealed— and for a slight deformity due probably to
pressure.

2. A portion of the distal end of a tarso-metatarsus of a
species of Dinornis, which might have belonged to D. curtiis.

3. The proximal end of a tarso-metatarsus of a species of
Dinornis, which might have been owned by D. cinius or D.
didiformis.

4. A fragment (fig. 3) of the pelvis of a species of Dinornis
smaller than those to which 2 and 3 belonged, which fits very
well with the corresponding part of D. owcni.

24
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Besides these specimens there was

—

5. A portion of bone, fin. in length, remarkable for the
smallness of its medullary cavity and for the density and
thickness of its walls— a fragment which I am in doubt
whether to assign to a bird or to a reptile without the oppor-
tunity of microscopic examination. If it be a bird's bone it is

neither a moa's nor an Apteryx's.

Some time after my visit to Timaru Mr. Hardcastle, of

that town, was kind enough to send me a block of the dolerite

having imbedded in it a portion of a x^seudomorph of a round
block of wood, originally measuring, he tells me, loin, long by
Ifin. in diameter, which had been entombed in the lava-

strearn.*

As I have remarked above, the orfi>'lying bed, A (v,'hich I

find it difficult to distinguish by any marked characters from
tlie bed underlying the dolerite), presents all the characters of

the cla}"-depo3it on the hills of Banks Peninsula. The origin

of this clay in different parts of Canterbury has been ascribed

(1) to marine deposit at the mouths (it is suggested)! of "the
great rivers ;

"
(2) to the same agencies by which Eichthofen

has explained the vast deposits of loam—the loess—in China

—

namely, by subaerial denudation and (chiefly) by the accumu-
lation of the dust carried by the wind across the land, which
is retained by the grass, whose roots also, in decaying, assist

in raising the level of the ground.
To the marine origin of this formation I am entirely op-

posed, as it appears to me too extraordinary that a clay

ca.pable of preserving the fine tubuli (supposed to be the vacant
moulds of decayed roots) should not have preserved a single

stray leaf or a fern-frond ; and that a current which was
dropping down heavy moa-bones here and there should not

also have deposited a branch or a, fern-stem, or small pebbles

in its course ; and that there should be so remarkable an
absence of unmistakable water stratification. That portion

of Professor von Haast's theory wliich ascribes the accumula-
tion of this loess to subaerial decomposition of the underlying

volcanic rocks appears to me to be the sounder theory. But
that it owes much of its depth to windborne dust seems to me
very improbable, for the loess occurs abundantly on the seaward
as well as on the landward side of the hills. In his "Geology of

Canterbury and Westland," page 356, von Haast, speaking of

the strata traversed in the construction of the Lyttelton tunnel,

observes, " This bed of loess changes gradually before vve reach

the volcanic rock to a true slope-deposit, consisting of fragments

* This has beeu submitted to Sir James Hector for analysis at the
Colonial Laboratory.

t Hutton: Trans. N.Z. Inst., vol. xv., p. 413.
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of rock more or less rounded, the lines of junction being often

impossible to trace owing to the decomposition of the volcanic

rocks immediately below the slope-deposits." This atmo-
spheric decomposition is certainly to a great extent the true,

and personally I believe almost the sole, explanation of this

formation on Banks Peniusula, and I feel confident that it ex-

plains also very largely that occm'ring at Timaru. In nume-
rous places on Banks Peninsula is to be seen the volcanic rock,

with its external surface for some distance down absolutely

converted into clay in situ, and requiring only a touch of the

fingers to cause it to fall down and mingle with, and be indis-

tinguishable from, the clay, already fallen, covering the surface

of the hill. Below this entirely-decomposed layer the rock is

seen to be greatly weathered, rotten, and yellow, and only not

disintegrated ; further down it is less and less changed, till the

unaffected rock is reached. This decomposed rock, as clay,

becomes under the varying atmospheric changes now a viscid

fluid, now a hardened clay, constantly gliding downwards.
One has only to traverse or sail round the peuinsula to see on
every hill-face the most marked evidences of this continual

downward movement, in the wave-like terraces, and in the

scars or breaks in the surface caused by these landslips, which
are constantly increasing mechanically the depth of the deposit

on the lower parts of the hills, while the chemical action of

the atmosphere is incessantly keeping up the supply not only

in the parts exposed to the air, but also in the rocks below
the deposit. These incessant landslips, sometimes extensive,

but more generally of no great magnitude, are, I feel confident,

the cause of the stratification—in my opinion, the /ct/sc-bed-

ding—which has been observed by Professor Hutton in a
secHcn near Lyttelton. In a considerable section recently
(November, 1890) re-exposed at the Farnley brickfields, at

the base of the Port Hills, not far from Christchurch, the
stratification-lines, which on close examination reveal none
of the certain marks of water-bedding, are most distinctly seen
to correspond with the demarcation-lines of different land-
slips. These landslips, the higher gliding over the lower,
would, as is evident, entomb whatever object might be
on the surface ; and thus can be easily explained the pre-
sence in deep layers of moa-bones, c"cc., and the rootlets of

plants.

Both Professor Hutton and Dr. von Haast have remarked
on the absence in these Canterbury loess-deposits of the "loess-
babies," or marly concretions, seen in the loess of China. I do
not myself see the significance of their presence or absence ;

but I may mention here that I have gathered many hard marly
nodules of curious shapes in the Banks Peninsula deposit
since I went to reside on its hills.
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In the Gleniti quarry section I could detect no stratification

in the uppermost stratum, A, nor in the bone-bearing bed, C

;

and I believe the upper deposit certainly to be due in chief

part to the decomposition of the underlying dolerite going on

for a long period. The same explanation should apply to the

lower also. I can see no evidence of its being other than a

subaerial formation. There is e\ddence also, I think, strongly

pointing to the dolerite outflow having been laid down not, as

Sir Julius von Haast has thought, under the sea, but on a

land-surface.

I come now to determine the age of this bone-bearing bed.

According to Professor Hutton," " there is no trace of volcanic

action having taken place in the South Island during this [the

Wanganui] system or later." As the "Wanganui system" is

referred in the same paper to the Pliocene period, it follows

that the age of the bones below the lava-sheet at Gleniti must
be, according to Professor Hutton, of Miocene age. The bed
underlying the bone-bed is, as I have already said, a rough

red shingle which belongs, with little doubt, to "the Moutere
gravels " that underlie the Canterbury Plains—that is, the

alluvial fans. Professor Huttonf considers these gravels to

belong to " the upj)er part of the [Pareora] system." In the

classification, however, adopted by the Geological Survey, the

Moutere gravels are assigned to Pliocene age. J The clay

overlying them may therefore probably be of newer Pliocene,

or even Pleistocene age. Volcanic activity would conse-

quently appear to have continued in the South Island, as it

has done in the North Island, down to times much later than
Miocene.

Mr. Mantell found in 1848 a fragment of a bone, im-

possible of certain identification, but supposed to be bird's,

and from its size a moa's, in a septarmvi from Moeraki
Beach, in Otago ; but, as reptilian bones have since been

obtained from the same horizon, it was probably of this

nature. The bones described in the present paper are, how-
ever, the first that can be ascribed without hesitation to

Dinornis and Apteryx, and are the oldest certain remains of

these interesting birds.

Note.—The report "On the Geological Formation of the

Timaru District, in reference to obtaining a Supply of Water,"
illustrated by sections, made to the Provincial Council of

Canterbm-y in 1865 by the late Sir Julius von Haast, may
be consulted for geological sections of the strata exposed in

the neighbourhood of the Gleniti Valley.

* Quart. Jour. Geol. Soc. Lond., p. 217.

t Loc. cit., p. 209.

: Kep. Geol. Surv., 1878-79, p. 3.



Forbes.—On the Disappearance of the Moa. 373

DESCRIPTION OP PLATE XXXVI.

Pig. 1. Section of strata in Gleniti quarry.

Pig. 2. Femur of Apteryx australis.

Pig. 2a. „ „ showing internal structure.

Pig. 3. Fragment of pelvis of Dinornis, sp. ?

Art. XXXVIII.

—

Note on the Disappearance of the Moa.

By H. O. Forbes.

Communicated by the Secretary.

[Read before the Philosopliical Instikde of Canterbury, Snd October,

1890.]

Major Mair, in an interesting paper on the disappearance of

the moa in vol. xxii. of the Trans. N.Z. Institute, makes, on
page 71, the statement that he is a " supporter of the beHef
that the Maoris never had any personal knowledge of the

moa." Major Mair so intimately knows the history and
literature of the Maoris, and their habits and modes of

thought, that one—especially one like myself, who has had
time as yet to acquire only a small amount of experience of

New Zealand things—can scarcely hope to contribute any
suggestion on the subject of the history of the moa which
has not occurred to this specialist.

The following short argument, however, which has weight
with myself, may, I hope, be found not too trivial to be con-
sidered and refuted, if found wanting, by Major Mair.

Last year I had the satisfaction of making a very com-
plete exploration of a recently-discovered cave on the property
of Mr. Monck, near Sumner. A general description of the
cave and of the more obvious finds in it has been given in a
paper read before the Institute last year by the President."
The exploration was conducted under my own direction by
two very trustworthy workmen, over whom in my absence
Mr. Monck—who evinced the greatest interest in the progress
of the work, and who has deposited in the Museum all the
worked implements found—very khidly kept a superintending
eye. The facts are these : The cave, it is acknowledged, has
been closed since before the advent of Europeans to Canter-
bury, and how^ long before it is impossible to find out. The
.condition of the cave on entry gave all the appearance of
having been untouched since the last dwellers in it left it.

Its entrance was covered over by a very extensive land-
slip, which evidently fell during their absence, as no human

• Trans., vol. xxii., art. v., p. 64.
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bones were discovered in it. Quarrying operations have
been carried on amid the material of this landslip for

between twenty and thirty years. These operations, on
reaching last year the live rock of the hills, disclosed an aper-

tm^e, through which a lad squeezed himself into the cave.

On its floor were found implements in wood and in green-

stone, half-burned pieces of timber, and fire-making apparatus,

so lying as to give the impression that when its occupiers left

the}' intended to return. The greenstone objects wei'e beauti-

fully made, while the implements of wood, such as the canoe-
baler, the paddle, and the fragment of a paddle-handle, exhibit

ornamentation characteristic of the Maoris. On the floor of

the cave were found also numerous largish fragments of moa-
bones, partly burned and partly broken, scattered round the
last fireplace, or found on the floor of the inner caves. In
the kitchen-midden in front of the ca;ve were found many fish-

hooks and barbed spear-tips made of .bone from the same
birds. On the surface were picked up several bones of more
than one individual of a species of swan. Just below the
surface of an untouched part of the midden I myself picked
out pieces of moa-egg shell, each with its internal epidermis
perfectly preserved. The question therefore stands thus: The
moa-egg shells, being among the refuse of the feasts of the
quite recent occupants of the cave, are the remains, it is legi-

timate to argue, of eggs they had eaten. There is no purpose
I can think of, subject to Ma,jor Mair's correction, for which
the Maoris could have used pieces of rotten eggs ; for, ex-

posed on the ground or buried under the soil with their con-
tents, these eggs would soon burst and break up into fragments.
It may be inferred, consequentlj-, that these eggs were found

•by the cave-dwellers in a more or less fresh condition,

and were brought into the cave for food purposes. If they
were sufficiently fresh for food, I need not point out that the
birds that laid them were, or could have been, still living, and
probably were so, and that the bones from which the fre-

quenters of this ca.ve made their implements, were as likely to

be obtained directly from living birds, or from birds which
they might have killed. It may be suggested that eggs of

moas miglit have been found sufficiently whole to be used for

utensils. The fragments that I found had not been so used,
as is deinonstrated by the epidermis of the interior. In the
other Sumner caves the remains of moa-eggs were abundant
in the kitchen-middens, and were found in such positions as to

suggest that they had been used for food.

The black swan {Ghenopis atrata)—the only undomesti-
cated swan in the country—was introduced into Nevv' Zfeala.nd

from Australia a number of years after the settlement of Can-
terburv. The bones of the swans found in the Sumner cave
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were also left there by the feasters who ate the moa-eggs,

and they too were therefore contemporaneous with the moa.
The figure of a dog carved out of wood was also found in

the cave. A good figure of it will be found in the Presi-

dent's paper" to which I have already referred. The Maori

dog must therefore also have been contemporaneous with

the moa and with the now non-indigenous (if not extinct)

Chenopis sumnarensis.

The fishing family or families who ate the moa-eggs, and
who last occupied the Sumner cave, were, as far as the style

of their ornamentation and handiwork can decide for us, as

much Maoris as those wljo executed the ornamentation of

the objects and implements which are exhibited in our

museums, labelled "Maori;" and they were Maori, in contra-

distinction to a ruder people wdio have been named moa-
hunters, as is testified by their highly-executed and polished

greenstone work.
How long ago it is since the Maori and the moa were living

together I have as yet elicited no evidence from the Sumner
cave explorations. Much still remains to be done in the

determination of the extensive osteological material obtained.

When this work has been accomplisJied some more light may
j)erhaps be thrown on the question of which this note forms
the subject.

Art. XXXIX.

—

On a Deposit of Diatomaceous Earth at

Pakaraka, Bay of Islands, Auckland.

By Alexandek McKay, F.G.S.

[Bead before Uw Wellington Philosophical Society, 13th February, 1891.'\

Last March I examined the geology of the district surround-
ing Pakaraka, Bay of Islands, x\uckland, and in the course
of this work had an opportunity of examining a deposit of

diatomaceous earth about half a mile to the east of the resi-

dence of the Hon. Henry Williams.
Of this I brought samples from the upjoer surface and from

about 1ft. below tlie surface of the deposit, which were sub-
mitted to Mr. Maskell, who found only recent species in the
samples from the upper part, and fossil forms only in the
samples taken at about 1ft. from the surface of the deposit.
Such being the i-esult of the examinations made by him, on
my describing the conditions under wdiich the deposit had
accumulated, by way of explanation of the facts Mr. Maskell

* Trans. N.Z. Inst., vol. xxii., p. 70, pi. ii.
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suggested that probably an older diatomaceous deposit had
been denuded for supply of the lower part of that undei-

description, and in which only fossil forms are found, while
the higher and last formed were manifestly due to diatoms
(of recent forms only) which had lived aud died within the
area wherein their remains had acciunulated. But this is not
the only explanation that may be advanced, and, this not dis-

posing of all the objections to it, before advancing any of my
own I deem it necessary to describe more closely the posi-

tion of the deposit and the conditions under which it has
accumulated.

Between the valley of the Kawakawa Eiver (which from
Pakaraka lies to the east and south) and the fall westward
into the Hokianga Eiver the drainage is carried by the Wai-
tangi Eiver into the Bay of Islands. Between Waimate and
Ohaeawai on the west, to the hills south-east and east of

Pakaraka, and thence east and north to Black Bridge, the

upper Waitangi basin approaches to a circular form, and,
with the exception of the volcanic cones within it, may be
described as a depression surrounded by hills on all sides.

Before the outbreak of the late Tertiary volcanoes, Cretaceo-

tertiary beds covered most of the area from Turntable Hill to

"Waimate and from Black Bridge to the southern w'atershed.

Probably the earliest eruptions began in late Pliocene times

;

but, although at different places the volcanic forces must have
been active during the Eecent period, there are not now (ex-

cept in the neighbourhood of Ohaeawai, where yet there are

thermal springs) any signs of activity. From Waimate a

number of crater-cones encii'cle the western and southern
limits of the Waitangi watershed. The most beautiful and
perfect of these is Paeroa, situate—or rather, built up—on the

southern side of the Pakaraka Plain.

Prior to the first eruptions of Paeroa, the site of the future

mountain was a. nearly level plain extending from Ohaeawai
east through Pakaraka to the north-west of Turntable Hill

and the range of hills of which it forms a part. The cone itself,

and the lesser scoria hills that lie at its base to the north-east

and east, are chiefly, if not wholly, scoria, which appears as

a coarse breccia or scoria-ash of liner grain. The solid lava-

streams from this crater lie on the south and south-west sides

of the mountain. To the east, for the distance of a mile from
its base, the scoria-beds form numerous small hills, and
together form a ridge of higher gi'ound, the eastern end of

which abuts against a higher ridge of Cretaceo-tertiary rocks

and a second volcanic cone which has arisen in that direction.

This barred the flow of water which originally had its course

to the north between the site of Paeroa and the Cretaceous
hills to the eastward. Barred thus, the waters from the hills
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to the south-east passed the southern base of Paeroa and
joined the eastern branch of the Waitangi "u-est of the

crater.

But the lava-flows of later date choked this outlet also,

and in this manner formed the lake to the south-east of

Paeroa. This has no visible outlet, and Avithout question its

surplus waters for the most part escape through the barrier of

loose scoria-blocks and scoria-ash that lies to the north of the

lake and east and north-east of Paeroa itself.

Several heavj' springs, e\'idently drainage from the lake,

appear at low levels among the scoria hills described. Of
these, that which most concerns us at the present time ap-

pears from a brecciated rocky face half a mile east of Pakaraka
House. It opens into a small nearly circular depression less

than an acre in extent. On the north side of this the waters

escape by a narrow passage, which has either been cut or

usiu-ped by the stream in its course north to join the larger

creek, which in that direction flows north-west along that

boundary of the Pakaraka Flat. In summer and during dry

weather the amount of water issuing from the underground
channel is very limited ; but after a continuance of wet
weather it is considerable, and not merely fills the narrow
channel cut through the little patch of level ground below the

outlet, but floods the whole basin to a depth of 3ft. or 4ft.

When dry weather again sets in the basin is draiued, and
then there is left on the grass, ferns, and stones which form
the bottom and sides of the basin, a white or greenish deposit

of what on examination proves to be mainly diatoms. What
of this falls on the bottom and level parts of the little gi'ass-

covered basin is soon washed tlii'ough the grass and indistin-

guishaoly added to a thick deposit of the same material

which has in this manner been accumulating since first the

underground waters filled the basin.

On the stones and fern-fronds which are under water
when the basin is full, the green living diatoms are deposited,

forming a coating from ^in. to iin. thick, according to circum-
stances. This deposit round the margin of the basin soon
bleaches white on the surface, but is found to be green im-
mediately below the surface. According to Mr. Maskell it is

almost wholly composed of living forms of Diatomacea.
Verj' probably the same species would be found among the

gi'ass-roots, and for the first few inches into the deposit filling

the basin itself. Unfortunately, I did not bring samples to

prove that such is the case ; but it is so self-evident that this

must be so that no doubts need be ventured on the subject.

The deposit in the middle of the basin is 6ft. to 8ft. thick, and
was exposed by the cutting-down of a cattle-track crossing

the creek at this place. I took a sample from about 1ft.
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below the surface. Some of this also was examined by Mr.
Maskell, whose decision as to the fossil natm^'e of the species

forming this part of the deposit has already been stated.

Subsequently samples were forwarded to England, and ex-

amined by one of the chief authorities on diatoms, whose
decision was in accordance with the conclusion Mr. Maskell
had already arrived at.

Such are the facts of the case, and such the conclusions
arrived at by competent authorities. And yet I am not
satisfied that the true explanation has been hit upon ; and
here I venture a theory of explanation to which objections

may possibly be raised as grave as those which he against

Mr. Maskell's theory, yet they are in a different cate-

gory : and I have written this paper so that the Society
ma}' hcive an opportunity of debating the probabilities of

each.

Considering the conditions under which the diatomaceous
deposit has aceumulcited, it is reasonable to expect that recent
forms of diatoms would be found in the lowest, as well as the
highest, beds of the deposit ; and it is certainly surprising

that the upper beds, or latest part of the deposit, should be
wholly composed of recent species which are absent from the
middle and lower parts. It is quite a possibiht}- that the
fossil species forming the bulk of the deposit have been derived
from an older deposit, either forming the bed of the lake or

now buried beneath the scoria hills to the east of Paeroa.
But it seems to me that, in order to account for the facts of

the case, it must be supposed that at first onl}' fossil species

carried along the undergi-ound channel were deposited in the
little basin whence the specimens were obtained. And, as
the deposit is enthely composed of fossil species to within 1ft.

of the present suiface, the introduction or appearance of living

forms is of verj" recent date.

As, however, the whole deposit is manifestly of quite recent

date, and as at first the conditions were as fit for the existence
of recent forms of diatoms as they now are, it seems extraor-

dinary that throughout the deposit there is not a mixture of

fossil and living species.

Taking these facts into account, I would prefer to account
for the difference in the species found in the top and bottom
beds of the deposit by supposing that the species first living

in the pond gave place to other forms, either modified descend-
ants of the original species or species introduced from a different

stock, and in this way would avoid the necessity of hypothe-
cating an older deposit, the existence of which has not been
proved, and, at the same time, accounting for the separateness
of the living and extinct forms as they are found in the higher
and lower parts of the deposit.

I
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P.S.—I would here add that, as the surface-layers are
formed wholly of living forms, and all arc extinct at about 1ft.

from the surface, it seems reasonable to suppose that at, say,

6ft. from the surface other and quite distinct species may be
found. And, as Mr. Williams informed me he dug into the
deposit to a yet gi-eater depth without passing through it,

other and quite distinct species, it is probable, will be found
in the first-formed and lower part of the deposit.

If samples were taken not more than Gin. apart in the sec-

tion of the deepest part of the deposit, an examination of these
would be likely to set at rest any doubts as to the true origin

and mode of accumulation of the deposit, since, if it is mainly a
derived and secondary dejDOsit, then from about 1ft. from the
surface to the greatest depth there should be little variation

of the specific forms, while, on the other hand, if the species

changecl more than once, that would go far to prove the cor-

rectness of my theory on the subject.
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Akt. XL.

—

A Description of some Neioly-discovered Indigenous

Plants, being a Further Contribution to2vards the making
hnoivn the Botany of New Zealand.

By W. CoLENSo, F.K.S., F.L.S., &c.

'Bead before the Haiche's Bay Philosophical Institute, IMh July and 14th
November, 1890.

\

Class I. DICOTYLEDONS.

Order I. Eanunculace.e.

Genus 3.='^ Ranunculus, Linn.

1. B. muricatulus, sp. nov.

Plant small ; rootstock perennial, short, very thick, with
many long descending rootlets. Leaves 10-20, sub-rosulate,

radiately-spreading, equal in length, closely appressed to the

ground, broadly ovate or sub-orbicular in outline, li-3 lines

diameter, tips obtuse, bases truncate, usually 3-lobed ; lobes

nearly equal, their tips obtuse rounded, sometimes sub-acute
and notched, green, with purplish margins, 3- (sub 5-) nerved,
nervp"; cimple, slightly hairy on upper surface more so beneath ;

hairs long, white, straight, extending beyond margins
;
petioles

Un. long, slender, sulcated, purple, very hairy, their bases
glabrous, membranous, much dilated and clasping. Scapes,
usually 1-3 to a plant, slender, erect, l^in.-3in. high, purple,

with darker spots, very hairy ; hairs white, closely appressed
above, with muricated bases, patent below, Flower iin.

diameter, spreading. Sepals 5, purple, scarcely half the length
of petals, spreading, ovate, tips obtuse, strongly 1-nerved, the
2 (or 3) outer ones with broad filmy white edges, very hairy,

hairs white, with large muricated bases, extending beyond
tips and margins. Petals 5 (very rarely 6), linear-oblong,

obtuse, golden-yellow, shining, purplish on outside, with darker
purple streaks on nerves, 5-7-nerved, nerves branching above

;

gland near base large, extending across petal, truncate, free,

* The numbers attached to the orders and genera in this paper are
those of them in the " Handbook, Flora of New Zealand."
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margin crenulate. Anthers numerous, broadly elliptic. Stigmas

hooked, finely papillate. Achenes in a small round head,

about 12, glabrous, sub-orbicular, turgid.

Hab. High, dry, open plains, Tahoraiti, south of Danne-
virke, County of Waipawa ; flowering early in October

;
gre-

gariously scattered, presenting when together, and the sun

shining, a neat pleasing appearance, from their star-like

brilliant yellow flowers ; 1885-1890 : W. C.

Obs. This little plant, I confess, has much puzzled me,

and that for a long time—ever since my first detecting it, six

years ago—as it certainly approaches B. multiscajms, Hook.,

very closely. It differs, however, from that species in several

particulars : as in its common manner of growth, stellate and
closely appressed to the ground, smaller and more simple

leaves, fewer scapes, purple sepals, remarkably long white

hairs, with their very conspicuous muricated bases, on the

calyx lobes,—a prominent and invariable character that could

not have been overlooked by Hooker. In this spring season

(1890) I visited those localities much earlier than I had ever

done before, and so saw this neat but humble plant (with

several other lowly harbingers) in all its glory.

Genus 4. Caltha, Linn.

1. C. marginata, sp. nov.

A small tufted, rather slender, glabrous perennial herb

;

rootstock thickish, with a few (6) radical leaves, and short

1-flowered scape. Leaves spreading; blade green, 4-5 lines

long, broadly elliptic, much-veined, deeply emarginate, largely

cordate and auricled at base, with the obtuse auricles turned

up and closely appressed to the surface of the leaf ; margins

broadly cartilaginous and pale, irregularly and distantly crenu-

late
;
petioles brownish, fin.-lin. long, dilated at base into

large membranous sheaths. Flower fin. - lin. diameter

;

scape half as long as petioles, stoutish, dark-brown. Sepals

5, linear acuminate, margined, purple on the outside, pale-

yellowish within, margins thickened, white. Stamens few,

short ; anthers elliptic. Carpels few ; style short, stout,

shining, slightly hooked.
Hah. On secondary summits of Euahine Mountain-range,

east side, County of Waipawa ; 1890 : Mr. A. Olsen.

Obs. A species evidently closely allied to C. nova-zealandics,

Hook, (discovered by me on the same range, but much higher

up) ; but this is a smaller plant, and differs in several charac-

ters : as in the shape of its leaves, w-hich are also crenulate

and largely margined, their cartilaginous margins being con-

spicuously pale ; in its narrower and purple sepals, which are

also margined ; and in its fewer stamens.
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Order XXII. Leguminos^.

Genus 1. Carmichselia, Br.

1. C. suteri, sp. nov.

A very dwarf, glabrous, slender, twiggy shrub, 2in.-2^in.

high, with numerous close-curved and erect, forked, and simple
branchlets lin.-lfin. long, o^gin. wide, compressed, narrowly
sulcated, tips obtuse, with small broadly-triangular scale-like

bractcoles at lateral notches on stems, acute, pa,le and sub-

ciliated. Leaves not seen. Flower solitary (large for plant),

4 lines long, " red-violet (turning somewhat greenish in dry-

ing)." Peduncle (proper) 2 lines long, slender, glabrous, pale,

jointed on to a green stalk 3-4 lines long. Calyx -teeth

large, broad obtuse, tips black, the margin between them
slightly ciliolate, with 2 small distant bracteoles appressed at

base, their edges ciho-fimbriate. Standard broadly orbicular,

2i lines wide, slightly notched ; wings large oblong, their tips

broad rounded; keel sub-orbicular (expanded), tip very obtuse,
deeply notched ; ovary glabrous ; style penicillate. Pod large,

sub-oblong-lanceolate oblique, 7i lines long (including beak),
nearly 3 lines broad, corrugated ; beak 1 line long, straight,

sometimes slightly curved, acute. Seeds 7, small, reniform,
sub-terete, smooth, symmetrical, unicoloured, pale dusky-
purplish.

Hab. South Island, " near Mount Cook Hermitage, alt.

2,540ft.!; creeping upwards over stones amongst tussocks:"
Mr. H. Side); in lit., 1890.

Obs. A delicately-formed small species, nearly allied to

C. uniflora, Kirk, but differing from that species in its much
larger flower and pod, glabrous peduncle, obtuse black caly-
cine teeth, kc, the pod being the largest of all the species
known to me. It is named after its kind and liberal dis-

coverer, Mr. Suter, a skilled scientist, who also, during his
short sojourn there at the Hermitage, discovered several otJier

small and interesting alpine plants, some of them being also
described in this paper.

Order XXII 1. Eosace^.

Genus 4. Acsena, Valil.

1. A. macrantha, sp. nov.

Herb perennial, prostrate and sub - ascending, much-
branched ; main branches and root stout, woody. Leaves
numerous, 2in. long, obovate (in outline), . imparipinnate,
membranaceous, dark-green ; leaflets 5 pairs, distant, gla-
brous above, slightly strigosely hairy on midrib below ; the
upper pairs sub-sessile, broadly oblong, deeply serrate, tips
truncate 3-toothed ; lower pairs very small, sub-orbicular.
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petiolulate ;
petiole iin.-lin. long, hairy, base much dilated,

with a pair of long spreading linear bracts (or stipules) at

upper corners—one at each corner. Peduncle naked, stout,

erect, striate, sub-angular, red, 2|in-3iu. long, hairy ; hairs

white, appressed ; sometimes a very small leafy bracteole

midway, very rarely two. Heads globular, lin. diameter.

Flowers dark-gi-een ; calyx-tube densely woolly-hairy ; hau'S

long, white, 4 erect stout spreading spines, 1 at each corner,

dark-red, glabrous, shining, 6-6 lines long, tips barbed, barbs

white, with 4 (or more) rays. (The spines at flowering are

shorter than the corolla, but soon gain their full length.)

Petals 4, large, glabrous, oblong-lanceolate, spreading, }.3-

nerved, tips thickened, sub-acute and sub-apiculate ; margins
and tips becoming red in age. Stamens 2, slender, curved,

largely exserted (also style) ; anthers small, globular, bright-

yellow. Style large, stout, dilated, pinnatifid-plumose. Re-
ceptacle very small, sub-hemispherical, muricated.

Hub. On open plains, Tahoraiti, south of Dannevirke,
County of Waipawa ; 1886-90 : W. C.

Obs. A species remarkable for the dark-green colour of its

leaves and large petals ; also, the deep red (port-wdne colour)

of its large heads of stout glabrous ghstening spines, which
give it a striking specious appearance, and serve to distin-

guish it from its congeners at first sight. It also grows much
more compactly together than the allied indigenous common
species, and is a scarcer plant.

Order XXVI. DKOSERACEiB.

Genus 1. Drosera, Linn.

1. D. flagellifcra , sp. nov.

Plant small, slender, gregarious, perennial ; roots long,

thickish. Leaves few from one plant radical, erect, l^in.-2in.

long, scarcely 1 line wide, linear very acuminate, forked, often

twice forked ; circinnate in growth, glabrous below, very glan-

dular above ;
glands red, sessile on upper surface, with long

irregular stalks at margins, and very long at tips of leaves.

Petiole slender, 2in.-3in. long, glabrous, reddish-green. Scape
very slender, 8in.-10in. high, erect, glabrous, red. Flowers at

top, 9-12 in a small branched cyme of 2-4 branchlets, usually

3 on a branch
;

pedicels 2-3 lines long, with a long linear

bracteole, its tip truncate and laciniate, curled and aj^pressed

at the base of each branchlet. Calyx half as long as corolla,

dark-green (black when dried), finely muricated or sub-rugu-

lose ; lobes oblong, truncate, largely and unequally laciniate,

3-nerved, nerves much-bi'anched above. Corolla spreading,

flat, 8 lines diameter, white (when fresh) ; petals distant,

slightly concave, very membranous, sub-obovate, much trun-
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cate, the margins of tips crenulato-deuticulate. Stamens 5

;

anthers orange-coloured. Styles 5 (or more) much-branched
and forked, their tips (stigmas) irregularly shaped, broad,

obovate, cuneate, lobed, emarginate, obtuse. Fruit, im-

mature.
Hah. Margins of streamlets, low open grounds, south of

Dannevirke, County of Waipawa ; December, 1890 : W. C.

(Apparently very local.)

Obs. A species allied to D. binata, Ltib. (an Australian

plant), but certainly distinct in many important characters;

very much so from the plate of that species with dissections

given in " Nov. Holl. Plant." Also, from description of the

northern form of D. binata, as given in the "Flora Nov. Zel.,"

which plant (writing from memory of it) is a much larger and
stouter one. This plant in drying stains the papers used red.

Order XXYIII. Myrtace^e.

Genus 2. Metrosideros, Br.

1. M. aurata, sp. nov.

Young branches terete, glabrous (as, also, leaves) ; bark
reddish, slightly and closely rugulose or M'rinkled. Leaves
oblong- and sub-oblong- lanceolate, obtuse, lin.-l^in. long, 5-6
lines broad, decussate, light-green, erect, slightly spreading,

sub-coriaceous, shining; margins thickened and recurved
;
pro-

fusely and irregularly covered with circular glandular dots of

2 sizes, some of them dark-red on the under-surface ; veins

diagonal, sub-parallel, distant, indistinctly forked near margins
;

midrib stout, llattened below, not prominent
;
petioles short,

Y^in. long, stout, red, glabrous, sub-rugulose, swollen at base.

FlowciS terminal on tips of branches, erect in small loose

cymes of 7-12, the outer ones usually 3, and 2, together, some-
times solitary as the others

;
peduncles decussate, 2-2^- lines

long, with a pair of very small leaflets at base ; pedicels short

or 0, the calyx-tube (ovary) gradually forming them. Calyx-
tube infundibuliform, 6-8 lines long, sub-terete, obsoletely
ribbed, pale-green with a yellowish tinge, glabrous ; lobes 5,

large, sub-orbicular, concave, yellowish-green, glandular dotted;
margins membranous and minutely denticulate. Petals yellow,
large, sub-orbicular, concave, veined, minutely dotted with
glandular dots ; margins finely and closely lacinio-ciliolate

;

scarcely clawed but thickened and obsoletely veined at base.
Stamens numerous, very slender, sub-iin. long, terete, wavy,
spreading ; at first expanding yellow, but soon becoming light-

red ; anthers small, oblong, yellow. Style longer than sta-

mens and much stouter, terete, tawny-reddish-yellow ; stigma
slightly sub-capitate and narrowly margined, ovary deeply sunk
within calyx-tube, indehiscent.

25
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Hah. " Collingwood "
; 1890: Cominuiiieated by lf?-s. ^S.

Featon.
Obs. This peculiar and elegant flowering species of Metro-

slderos I lately received (with other botanical specimens) from
Mrs. S. Featon, of Gisborne, who had then recently obtained
it from Collingwood. It is allied to M.florida, Sm., bnt differs

from that species in several characters,-—besides those striking

ones of its yellow petals and their sub-laciniate margins. In
outline its petals approach those of M. rohusta, A. Cuun. ; but
these of this species are more largely veined and dotted. Spe-

cimens bearing mature fruit are much desired.

Order XXXIII. IlMBELLIFERiB.

Genus 1. Hydrocotyle, Linn.

1. H. niteiis, sp. nov.

Plant perennial, small, creeping, forming dense spreading

mats ; stems slender. Leaves glabrous, shining, green, broadly
orbicular, 2-3 lines wide, basal sinus deep, 5-nerved, 6-lobed

;

lobes imbricate above, each 3-crenate-toothed ; teeth large,

broad, and sub-acute ; sinuses shallow, their bases rounded
and clear

;
petiole lin.-l^in. long, erect, with a few weak long

hairs at top close under leaf, usually 1 leaf and 1 peduncle
rise from each node, about lin. apart on the stem. Stipules

membranous, broadly triangular, margins entire, pale-brown.

Peduncle slender, erect, nearly as long as petiole, glabrous.

Umbel 5-8-flowered ; flowers shortly pedicelled, pedicels in-

creasing in length in fruit. Involucre 5 short oblong concave
scales, their tips rounded, with 1 smaller similar scale at the

base of each pedicel. Petals dark-pink, oblong, concave, tips

rounded, incurved. Styles long, deflexed, diverging. Fruit

very small, oblate-globular, turgid; mericarps Tr\)in. diameter,

1 rib on face, back sub-acute ; commissure deep ; light-

brown.
Hab. Forming large close-growing patches, or beds, sides

of streamlets in plains, and in low shaded woods, near Danne-
virke, County of Waipawa ; 1887-90 : IF. C.

Obs. A very pleasing plant in its general appearance, from
its numerous small neat and regular close glossy green leaves.

Genus 2. Pozoa, Lagas (Azorella, Lam.).

1. P. (A.) elegans, sp. nov.

A small perennial delicate herb of compact- growth,
densely tufted ; stems simple, erect, slender, striate, succulent,

glabrous. Sin. high, sometimes (but rarely) shortly proliferous.

Leaves radical, 2-3-foliolate, lin.-l-|in. diameter ; leaflets orbi-

cular, 4-6 lines diameter, thin, obscurely 3-4-lobed, roundly ere-
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iiate, margins cartilaginous
;
petioliiles slender, 3 lines long

;

stipules large, broad at base, much fimbriate
;

petiole (also

scape) slender, 2iu.-2^iu. long, pale-green. Peduncles 4-5

lines long, stoutish, springing from top of petiole under leaf.

Umbels 2-3, in round heads, 20-30-fiowered
;
pedicels 1 line

long. Involucre many-leaved, leaves long linear, 1-uerved,

tips very obtuse, involute. Flowers rather large for plant,

showy, dark-purple
;

petals sub-obovate ; rhomboid, tips

acute; calycine lobes similar in shape, but much smaller.

Stamens long, incurved ; .anthers globular. Fruit (immature)

slightly ribbed.
'

Ilclb. South Island: " Sealy Eange, aUitude 6,000ft., the

complete plant forming a big bunch or rosette with many
flowers."—il/r. H. Suter, in lit., 1890.

Ohs. This is evidently a very pretty and symmetrical little

alpine plant, differing much in general appearance h'om the

other described species, but possessing aflluiity with P. trifolio-

lata, Hook., also with P. microdonta, mihi, here following. I

have received four good specimens from its kind discoverer,

all very much alike, which (he says) he " got from one plant."

To be in keeping with the genus in the " Handbook, Flora

N.Z.," I retain Pozoa, though I prefer Azorclla, to which
older genus Bentham has removed it.

2. P. {A.) microdonta, sp. uov.

Plant perennial, very slender, glabrous; stem 1ft. (or

more) long, filiform, prostrate, creeping, purplish, rooting at

nodes 2in.-3in. apart ; roots very long, capillary, white.
Leaves 2^6 at each node, erect, 3-foliolate ; leaflets equal,

distant, divergent at right angles, sub-oblate-orbicular or sub-
flabelliform, each 3-4 (sometimes 6-7) lines diameter,
margmed, minutely and regularly serrulate under lens ; tips

truncate and unequally cut and 5-6 crenate-lobed ; lobes
rounded, each mucronate at extremity of vein, 3-nerved, green,
membranous, soft, much-veined, with a few scattered white
succulent erect hairs on veins of upper surface and at margins

;

petiolules l-|-2 lines long; petioles slender, 3in.-5in. long,

purple, channelled. Stipules small, with 3-4 rather long and
stout succulent ciliiB. Peduncles springing from common
petiole, one-third below leaflets, sometimes 2-3 from one
point, iin.-liin. long. Umbels (sometimes two unequal
umbellules) 2-4- (rarely 6-10-) flowered, their stems stout.

Involucral leaves 1-2 lines long, linear-ovate acuminate,
lacero-ciliate. Flowers small, shortly pedicelled, Ih lines
diameter, calyx a,nd petals forming a regular star; calyx-teeth
small, membranous, broadly triangular, abruptly acuminate.
Petals distant, spreading, very membranous, narrow sub-
rhomboidal, abruptly acuminate, acute, with sometimes a



388 Traiisaclions.—Botany.

minute irregular lobe, or tooth, at lateral angle, 1-nerved,

margins minutely sinuate-crenulate, ^Yhitish, purple-clashed.

Fruit oblong, turgid, ribs obsolete.

Hah. Forming large close-growing patches, or little beds,

wood south of Dannevirke, County of Waipa^va; October,
1889-90 : W. C.

Obs. A species near P. trifoliolata, Hook, (to which I had,

at first discovery, assigned it), but very distinct in several

characters, in both leaves and flowers.

Order XXXIX. Composit>e.

Genus 9. Cotula, Linn.

1. C. vonosa, sp. nov.

A slender weak sub-erect herb, clothed with long fine

silky white hairs, especially on young leaves and flowering

stems, 6in.-8in. high
;

generally with 1 main slender stem
below, much-branched above ; roots long and filiform. Leaves
few^, distant, scattered mostly on the lower parts of branches,

-|in.-fin. long, broadly oblong or obovate in outline, pinna-

tifid with 2-3 pairs of lobes on sides ; lobes sub-lanceolate,

simple, entire, sometimes with 1 small lobule on the upper
edge of the larger lobes ; margins thickened ; tips acute, sub-

mucronate, thickened, white; the apical portion of the leaf

broad, 3-lobed, lobes equal ; much veined, also the winged
rachis and petiole ; veins intramarginal ; 2 pairs of

small lobe-like stipules at base of petiole. Heads small,

2 lines diameter, spreading, solitary, terminal on long
slender naked peduncles or tips of branches, 3in.-4:in. long,

simple, erect, 2-5 rising from a main branch. Involucral

scales sub 2-series. Scales broadly oblong, the centre green,

with a strong percurrent central nerve, and other nerves
branching, their margins being very large membranous pellucid

white, delicately and closely reticulately veined ; edges of tips

minutely sub-sinuate denticulate, soon Ijecomiug black. Eay-
florets in two rows, pediceiled; corolla 0; achene obovate,

apex simple retuse ; a few^ fine short hairs in the centre on
both sides ; margins thick, broad, glabrous ; styles spreading.

Disk-florets cylindrical, 4-toothed ; teeth broad, eglandular

;

pedicels long.

Hah. Forming small patches in open woods south of Danne-
virke, County of Waipawa ; 1890 : W. C.

Obs. A species very near to C. australis, Hook., but differ-

ing from that plant in several particulars : as in its great ha;iri-

ness, in the smaller size shape and markings of its leaves,

in its larger heads, in its difl'erent flowers and achenes, and,

particularly, in its beautiful and curious involucral scales.
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Order XLII. Ekiceje.

Genus 2. Pernettya, Gaud.

1. P. nana, sp. uov.

A small low shrub of matted growth ; main stems pros-

trate under ground, implexed, slender, woody, roothig,

blackish; branches numerous, short, fin.-liin. high, erect,

simple, sometimes (but rarely) forked, glabrous. Leaves few,

small, rather distant, alternate, petiolate, oblong-lanceolate

sub 2 lines long, obtuse, thickish, glabrous, dark-green above,

paler below, their tips white, minutely mealy; lateral margins
sub-sinuato-denticulate,. usually having 2 minute obtuse teeth

on each side (when young each with a minute patent hair at

its tip), few-veined, veins white and mostly simple, and some-
times possessing the mealy appearance of the tips, as also the
teeth

;
petioles short, stoutish, red. Flowers (large for plant)

terminal at tips of branchlets, 3-4 together sub-corymbose
;

peduncle sub 2 lines long, stout, glabrous, thickened at

top, 2-3 bracteolate at base, with a larger bracteole near the
top. Calyx glabrous ; lobes broadly ovate, acute, cut nearly
to base, margined red and finely ciliolate, single-veined, en-
larging with the ffuit in its growth. Coiolla white, broadly
campanulate or cup-shaped, 3| lines long, 3 lines wide ; lobes
short, their tips broad obtuse recurved, each triplinervecl

;

stamens nearly exserted, anthers appearing at sinuses of lobes
;

filaments long (length of style), obspathulate acuminate,
1-nerved, white, slender, smooth, minutely and distantly tuber-
culate (.sh6 Icnte) ; anthers oval, light reddish-brovai, 2-awned;
awns short, stout, spreading, sinus broad; style erect, stoutish,
jiink, persistent ; stigma glabrous, slightly tuberculate.
Hypogynous scales oblate-orbicular, emarginate. Fruit giobu-
Jar, minutely puberulent, 2 lines diameter, 5-grooved, angles
rounded ; the tip depressed, umbihcate ; light-coloured dashed
with pink streaks.

Hah. South Island : on the ground, hills near Mount
Cook Hermitage; forming large patches, of densely compact
growth; January, 1890: il/r. H. Siitcr.

Class II. MONOCOTYLEDONS.
Order I. Okchide.t:.

Genus 9. Corysanthes, Br.

1. C. orbicalata, sp. nov.

Plant small, lin.-1-Mn. high, erect; a large sheathing
bract at base of stem, and a long acute half-clasping one at
base of ovary, 3 lines long. Leaf single, thin, 6-8 lines
long, generally elliptic-cordate, sometimes somewhat broadly
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cordate, lateral margins straight ; tip rouuded, apiculate
;

petiole short, 1-1^ lines long. Flower solitary ; dorsal sepal

thin, very long, fin., lanceolate acuminate much overhanging,
many-nerved ; tip recurved ; brownish-purple dashed on out-

side with linear purple dots ; lateral sepals and petals narrow
filiform, -lin.-fin. (sometimes l-Mn.) long, sub-erect, 1 line

broad and" 1-nerved below ; lip dark purple-red, orbicular, 4-5
lines diameter, apiculate, margin entire, but under lens

minutely and regularly denticulate, much-nerved ; nerves
distant, forked at tips, and extending to margin. Ovary
narroAv-oblong, iin. long, striate, brownish.

Hah. South Island: "Mount Cook, Black-birch Creek
A'alley;" 1890: Mr. II. Sutcr.

Obs. Although I have received good dried and mounted
specimens of this pretty little plant from its kind discoverer,

they are not well fitted for minute microscopical dissection,

having been too severely pressed. But this plaiit differs from
our described New Zealand (and Australian) ones, in its thin

elliptic and straight-edged leaf, and in the large orbicular and
entire lip of its flower.

Class III. CEYPTOGAMIA.

Order I. Filices.

Genus o. Hymenopliyllum, Sm.

1. H. truncatinn, sp. nov.

Sub -prostrate, depressed, thickly overlapping, matted, quite

glabrous ; roots slender, creeping. Fronds l-|in.-2in. long,

broadly ovate and sub-deltoid, of a pleasing light-green colour

(reddish-tinged in age), 3-4 pinnatifid. Pinme alternate;

main rachis and secondary rachises much-winged ; wings
crisp; segments numerous, close, linear, sub-secund, inclined

below surface of rachises, serrate ; serratures large, distant,

blunt ; tips truncate, dilated, 2-3-toothed, sometimes fork-

veined and enipa'ginate ; veins not extending to margins. Cells

dusky, distinct, irregular, of various shapes and sizes, with
wide darker intercellular passages betv^'een ; their centres

pellucid, irregular in shape ; larger by sides of veins, and very
small and more regular in form and compact at margins, giving

the segments a thickened sub-marginal appearance. Stipe

lin.-2in. long, dark-brown (also rachis and secondary rachises),

narrowly winged to base, with scattered red hairs when young
;

involucres few on frond, confined to upper pinnae, usually
solitary, or 2 (rarely 4-5) on a pinna, and only showing on
the upper side, full, supra-axillary, very large, broadly sub-

orbicular, or orbicular-flabelliform, paler green than and of

different substance from the frond ; valves large, free three-
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fourths of their length, vertical, their upper portion usually

curved and compressed while young, hut afterwards gaping

;

margms entire and sub-sinuate; cells distinct, irregular in

size, but mostly quadriform (parallelogrammic), disposed in

longitudinal parallel lines, their centres dusky, their edges

thickened, dark. Receptacle small, included ; capsules few at

the base.

Hab. Plentifully on the trunk of a large tree, in a thicket,

south of Dannevirke, County of Waipawa ; 1887-90 : W. G.

Obs. I. This fern has caused me a deal of labour and
research, extending over several years, arising from my never

having detected it bearing fruit until this year (1890). In
some of its characters it is allied to H. muUifidum, Sw., but

in others it is very distinct from that species as described,

and especially from that of the typical specimen with illustra-

tions and dissections, given in Hook, and Greville's " Icones
Filicum; " its fruitful fronds are very rare.

II. If I mistake not, I found this same fern 40-45 years
ago in the Fagus woods on the secondary western summits of

the Euahine Mountain-range, completely covering the ground
with its thick perennial matting. I assiduously sought for

fruiting specimens on everj^ journey thither, btit was always
unsuccessful.

[Mounted specimens of all these plants were also shown
at those two meetings.

—

W. C]

.\iiT. XLI.

—

An Enumeration of Fungi recently discovered

in New Zealand.

By V/. CoLENSo, F.E.S., F.L.S., &c.

Read before the Hmvkc's Bay rhilosophical Institute, 11th Novonbcr,
1890.]

In the autumn of this year I again sent a lot of Fungi to Kew,
London (with other plants, both Phsenogams and Cryptogams),
which I had discovered at various times during the last foui-

years in my visits to the dense forests and deep glens of the
Sevency-mile Bush district. County of Waipawa ; a few of

them also being from Napier. Several of them were forms
that were new to me, although I knew some of their genera
and allied species. Altogether they numbered nearly one
thousand separate packets, containing also a much larger
number of specimens, but several were duplicates, and, indeed,
three to four times repeated, having been obtained in dif-
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ferent states, at different seasons of the year ; and, while
some of them were common (locally), others were extremely
rare.

I sent them to Kew, to the Director of the Eoyal Botanic
Gardens, Mr. W. T. Thiselton Dyer, C.M.G., &c., in order to get

them determined, if possible, by the eminent fungologist, Dr.

Cooke, who had so very kindly done so much for some former
lots, collected in the same localities. I have very recently

received from the Director at Kew a long and complete valu-

able list of a portion of the same (those already determined),

and this I purpose now laying before you, omitting only those

species which were already known, and described in the
" Handbook, Flora of New Zealand," and also in my two sup-

plementary papers of newly-discovered Fungi published in

vols. xvii. and xix. of the Transactions. And, as on former
occasions, I shall classify them thus :

—

1. Foreign Fungi, already described, but not before found
in New Zealand.

2. Indigenous species wholly new to science, true species

novce.

From these lists you will learn that, out of the large number
of specimens of Fungi last sent by me to Kew, a total of 132
species are new to the New Zealand flora, and of these only
five species have been determined as new to science.

FUNGI.
Section I.—Foreign Fungi already described, but not

BEFORE FOUND IN NeW ZeALAND.

(1.) Of Genera-'- hioicn to inhabit Neiv Zealand, as iniblished

in the " Handbook."

Genus 1. Agaricus.

1. A. (Lepiota) mesomorphus, Bull.

2. A. (Tricholoma) rutilans, Fr.

3. A. (Omphalia) stellatus, Fr.

4. A. (Omphalia) anthiceps, 5. and G.prox.
5. A. (Omphalia) fibula, Fr.

6. A. (Pleurotus) applicatus, Fr.

7. A. (Pleurotus) algidus, Fr.
8. A. (Pleurotus) guilfoylei, B.
9. A. (Pleurotus) salignus, Fr.

10. A. (Pleurotus) flabellatus, B. and Br.
11. A. (Pleurotus) subsupinus, B.
12. A. (Pleurotus) scabriusculus, B.

* The numbers attached to gon era in this list are those of the same
genera "Handbook, Flora of New Zealand."
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13. A. (Pleurotus) tasmanicus, B.
14. A. (Plioliota) mutabilis, Fr.

15. A. (Pholiota) pudicus, Fr.

16. A. (Flammula) tilopus, Kalcli.

17. A. (Flammula) chrysotrichns, B.
18. A. (Flammula) hyperion, G. and M.
19. A. (Naucoria) temulentus, Fr.

20. A. (Naucoria) semiorbicularis, Fr.
21. A. (Naucoria) melinoides, Bull.

22. A. (Naucoria) fraternus, C. and M.
23. A. (Naucoria) uasutus, Kalch.
24. A. (Collybia) iiummularius, Fr.
25. A. (Collybia) distortus, Fr.
26. A. (Collybia) laccatinus, B.
27. A. (Collybia) velutipes, Fr.
28. A. (Crepidotus) mollis, Fr.
29. A. (Paueolus) fimiputris, Fr.
30. A. (Mycena) atrocyaneus, Ft.
31. A. (Mycena) epipterygius, Fr.
32. A. (Galera) teuer, Fr.
33. A. (Armillaria) melleus, Fr.

Genus 2. Coprinus.

1. C. micaceus, Fr.

Genus 3. Hygrophorus.
1. H. uiveus, Fr.
2. H. miniatus, Fr.

Genus 4. Marasmius.
1. M. vaillautii, Fr.
2. M. spaniophyllus, B.
3. M. exocarpi, B.

Genus 5. Lentinus.
1. L. zealandicus, Sacc.
2. L. lepideus, Fr. affinis.

3. L. hepatotrichus, B.

Genus 7. Panus.
1. P. taliitensis, Beicli.

2. P. incandescens, B.

Genus 10. Polyporus.

1. P. squamosus, Fr.
2. P. Iffitus, Cke.
3. P. grammoceplialus, Berk.
4. P. leprodes, Rost.

5. P. (Hispidi) setiger, Cke.



394 Tranaaciiuns.—Botanij.

Genus 13. Hydnum.
1. H. niveuni, Fr.

2. H. coralloides, Fr.

3. H. udum, Fr.

Genus 15. Thelephora,

1. T. fastidiosa, Fr.

Genus 16. Stereum.

1. S. ocln'oleucum, Fr.

2. S. pannosum, Cke.

3. S. illudens, B.

Genus 17. Corticium.

1. C. ocliraceum, Fr.

2. C. sulfureum, Fr.

3. C. auberianum, M.
4. C. scutellare, Fr.

5. C. nudum, Fr.

Genus 18. Cyphella.

1. C. alboviolasceus, Fr.

Genus 20. Clavaria.

1. C. misella, B. and C.

2. C. contorta, Fr.

Genus 25. Secotium.

1. B. czerniavii, Mont.

Genus 30. Lycoperdon.

1. L. scrieellum, B.

2. L. gunnii, B.

Genus 46. Puccinea.

1. P. lychnideai'um, Lh.
2. P. violarum, Lk.

Genus 47. Uredo.

1. U. compositarum, v. celmisia?.

Genus 51. Stilbum.

1. S. vaporarium, B. and Br.

2. S. pellucidum, Sclir.

Genus 60. Peziza.

1. P. margaritacea, B.
2. P. sarmentorum, B.
3. P. (Lachnea) cubensis, B.
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Genus 65. Asterina.

1. A. effusa, Cke. and Mass.

2. A. subcuticulosa,, Ckc.

Genus 68. Hypocrea.

1. H. citriua, Fr.

Genus 69. Xylaria.

1. X. allantoidea, M.
2. X. zelandica, Clcc.

Genus 70. Hypoxylon.

1. H. coccineum, P.

Genus 74. Sphseria.

1. S. mammaeformis, P.

Genus 77. Erysiphe.

1. E. communis, LJx\

(2.) Of Genera first ptiblished in " Transactions N.Z. Insti-

tute," vols. xvii. and xix.

Hymenochsete.
1. H. kalclibrenneri, Mass.
2. H. tabacina, Fr.
3. H. mougeotii, Fr.

Calocera.
1. C. stricta, Fr.
2. C. guepinioides, Fr.

Trichia.

1. T. superba, 2Iass.

Mucor.
1. iNI. pbycomyces.

Helotium.
1. H. sublenticulare, Fr.
2. H. claroflavum, Gr.

Polystictus.

1. P. sector, Ehr.
2. P. sanguineus, Fr.
3. P. tabaciuus, Mont.
4. P. hirsutus v. cinerascens, B.

Rossellinia.

1. R. mammoidea, Cke.



596 Transactions.—Botamj.

Hemiarcyria.

1. H. rubiginosa.

Poria.

1. P. hyalina, B., var.

2.^P. corticola, Fr.

(3.) Of Genera not before found in New Zealand.

Sphaeridium.

1. S. caudiclulum, Sacc.

Sporidesmium.
1. S. lepraria, B.
2. S. polymoi'phmn.

Pistiliina.

1. P. stilboidea, Clcc.

Dactyliurn.

1. D. macrosporum, 8.

Coleosporium,

1. C. fuchsioe, Cke.

Lophadermium.
1. L. culmigenum, Fr.

Aleurodiscus.

1. A. oakesii, B. and C.

Tra,nietes.

1. T. epitephra, Berh., var.

Physarum.
1. P. leucox^us, Fr.

2. P. li\-idmn, Bost.

Fusarium.

1. F. elongatum, Clce.

Merulius.

1. M. corium, Fr.

Gibbera.

1. G. pulica.ris, Fr.

lUosporum.
1. I. carneum, Fr.
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Cintractia.

1. C. axicola, BerJ:.

Phyllachora.

1. P. junci, Fr.

Taphrina.

1. T. aiu-eca, FcJcL

Cystopus.

1. C. candidus, Lev.

Pleospora.

1. P. euonymi, C.

Trichoderma.

1. T. vinde, Fr.

Mylitta.

1. M. australis, Fr.

Ramularia.

1. E. obliqua, CJce.

Castoreum.

1. C. radicatiim, Cl'e. and Mass.

Endothia.

1. E. gyrosa, Fr.

Peniophora.

1. P. velutina, Fr.

Spilocaea.

1. S. poiiii, Fr.

Section II.—Spkcies novj3.

Asteroinella mj'iiadea.

Craterellus insignis.

Loestadia hepaticorum.
Uromyces azorella?.

livedo acacia.

To these I add three species nova hitely described by me'"
(as formiug part of the aforesaid collection sent to Kew) :

—

Hydinim novse-zealandioe, Col.

Geaster coriaceus, Col.

Peziza (Lachnea) spencerii. Col.

* Trans. N.Z. Inst., vol. xxi., p. 70, and vol, xxii., pp. 451 and 458.
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Total number of additional species of genera known to

inhabit New Zealand ... ... ... ... 100

Total number of species of genera liitherto unknown in

New Zealand ... ... ... ... 27

Total number of indigenous species novce (three of them
belonging to genera not before known to exist in

New Zealand) ... ... ... ... 5

Total number of species new to our New Zealand flora 132

Two striking facts will here immediately arrest our atten-

tion (the same, too, as were quite as noticeable on the former

occasions above mentioned) — viz., (1) the large number of

Fungi here in New Zealand that are identical as to both
genera and species with those of England and other western
countries, a few of them being almost cosmopolite

; (2) the

small number of truly indigenous species novce. And that

those Fungi that are at present undiscovered will still con-

tinue to be found bearing pretty nearly the same ratio I have
little doubt.

Another fact worthy of notice is the large number of

genera not hitherto known to inhabit New Zealand. From
the preceding list it appears there are no less than twenty-
nine genera new to this country, many of them at present

possessing but a single species
;
yet, as several of those genera

contain a large number of species in other lands, it is but
i-easonable to suppose that the number of each genus will be
largely augmented here.

Akt. XLII.—Descriptions of New Native Plants, with Notes

on some Known Species.

By D. Petrie, M.A., F.L.S.

[Read before the Otarjo I)istit!itc, 13th May, 1890.1

1. Olearia fragrantissima, sp. nov.

An erect compact twiggy shrub, 8ft. to 20ft. high ; trunk
6in. in section or less ; branchlets flexuous, grooved.

Leaves alternate, narrow-elliptic or lozenge-shaped, acute

and slightly apiculate, thin, lin. to l^^in. long, green and
nearly glabrous above, clothed below with delicate rather

loose grey tomentum ; veins distinct.

Heads sessile on very short lateral branches, in sub-race-

mose fascicles of 10 to 12, with a cottony bract at the base
of each head, smelling strongly and sweetly of api'icots and
i^eaches.
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luvolucral scales iu two series, cottony on the back and
<idges, the inner longer and more membranous ; florets 5 to 8,

yellow, the outer series shortly ligulate ; corolla sub-tomentose

at the top.

Achene hispidly silky.

Hab. Otepopo ; Dunedin (Yauxliall and Saddle Hill)

;

Taiaroa Head ; Catlin's Eiver.

This species has been hitherto confounded with Olearia

Jtcciori, Hook, til., under which name it was noticed by me in

the " Transactions of the New Zealand Institute " (vol. xvi.,

p. 393). Until last spring the flowers of Olearia hectori were
unknown to me, and, so Jar as I am aware, to all other

botanists. They are now found to be very like those of Olearia

rirgata, Hook, til., and to differ very widely from the raceme-

like inflorescence of the present species. The alternate

arrangement of the leaves should long since have suggested

its specific distinctness, but this point of difference was some-
how overlooked. The present species of Olearia is perhaps
the most attractive of all the native shrubs of New Zealand,
and its strong and delicious perfume is sure to make it a
favourite plant for gardens and shrubberies. The flower

clusters, though of a pleasing yellow tint, are rather small,

but their great fragrance makes ample amends for their want
of show. Like the other species of the genus, it is readily

propagated by cuttings placed in a warm shady border.

Some of the localities assigned to it in my notice above
referred to apply to the true Olearia hectori, Hook, til., and
not to the present species. Tlie time of flowering is Novem-
ber and the earlier part of December.

2. Olearia odorata, sp. nov.

An erect, much-branched, twiggy shrub, 6ft. to 10ft.

high ; branchlets strongly divaricating, terete, with numerous
shallow grooves.

Leaves fascicled or in opposite pairs, on short usually
opposite aborted lateral branchlets, -J^in. to|-in. long, sub-sessile,

narrow-obovate or almost linear-spathulate, rounded at the
apex, coriaceous, green and almost glabrous above, densely
clothed below with nearly white cottony tomentum.

Heads in small clusters of 5 or fewer, on the aborted
lateral branchlets

;
pedicels short, rather stout, tomentose

;

iuvolucral scales usually in 3 series, the outer series shorter
than those within, the innermost half the length of the heads,
viscid, puberulous, dark-brown ; florets numerous (30 or
more), tlie outer series shortly ligulate, the ligule more or less
streaked with purple, the top of the corolla in the disc-florets
viscid and puberulous. Achenes silky.

Hab. Maniototo Plain (at Sowburn and elsewhere) ; Upper
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Manulierikia ; Upper Clutha basin, as far soutli as Moa
Flat.

This species like the last is strongly scented. It is closely

allied to O.virgala, Hook, fil., with %vhich it has been hitherto

confounded. From this it is sufficiently distinguished by its

stouter terete (not square) branchlets, differently veined leaves,

viscid and ^Yidely different involucral scales, more numerous
florets, longer achenes, much larger and broader leaves, and
later season of flowering. Throughout the Upper Clutha
basin Olearia virgata, Hook, fil., flowers in November; while

the present species flowers in February or the last days of

January, when the traveller's attention is attracted to wayside
plants by their sweet but cloying perfume. It is a common
plant throughout the Upper Clutha basin on alluvial flats and
the lower slopes of the mountains, everywhere growing side

b};- side with 0. virgata, Hook. fil. It is a true upland plant,

being nowhere found near the coast, so far as I have ob-

served .

3. Myosotis goycni, sp. nov.

Eoot perennial, woody, rather slender. The whole plant

rather closely clotlied with short stiff appressed white hairs,

which give it a grey tint. Eadical leaves tufted, 1^-in. to 3iu.

long, linear-spathulate, acute, broadest near the apex (^in.),

equally hispid on both surfaces, the narrow petiole more than
half the length of the entire leaf. Cauline leaves numerous,
scattered, similar to the radical, but in the upper ones with

broader and shorter petioles.

Flowering-stems several, branched or simple, ascending,

rather stout, the upper third naked, 5in. to lOin. long. Flowers
in a simple or forked raceme 2in. long or less, large and showy,
nearly sessile. Calyx deeply divided into 5 linear-subulate

divisions; corolla tubular, dilated upwards, ^in. to fin. long,

^iu. wide at the limb, which is divided into 5 large rounded
iobes ; the tube of the corolla pale yellow, the limb almost

pure white. Stamens sessile on the tube a little above the

middle. Style slender, slightly longer than the corolla-tube.

Nuts four, large ; mature forms not seen.

Tliis species was first found, several years ago, by Mr. P.

Goyen, F.L.S., at Arrowtown. I have gathered it also in the

Cardrona Valley, and at the blufi' on the east side of Lake
Hawea. It flowers late in November, and has a very at-

tractive appearance on the steep bare rocky or shingly faces

which it appears to affect. It is very close to Myosotis alho-

sericea, Hook, fil., from which it differs in the larger size of

all its parts, the stouter, longer, and more branched flowering

stems, and the much larger pale -yellow or nearly white

flowers. In 31. alho-sericea, Hook, fil., the whole plant is
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silvery-white with silky hairs, the flowers are a rich sulphur-

yellow, and the flowering stems are slender and invariably

simple. The description of it in the Appendix to the " Hand-
book," though drawn up from a single specimen, accords per-

fectly with a considerable suite of specimens in my herbarium.

It is a very rare plant, and is now almost extinct at the only

known habitat near Cromwell. The present species grows in

great profusion in most of the localities where I have observed

it. It stands drouglit very well, and is well worth cultivating..

4. Glossostigiiia siihmersiun, sp. uov.

A minute herb, Avith very slender intricate stems, creeping,

and rooting at the nodes. Leaves opposite, but sometimes
fascicled from non-development of the internodes, linear,

faintly one-nerved, entire, glabrous, -i^in. long. Pedicels as

long as the leaves, axillary, very slender, borne alternately

on opposite sides of the creeping stem.

Flowers very minute, stamens two.

Hah. Lake Waihola. This curious little species grows on
the shores of Lake Waihola below high-tide level, and is sub-
merged for a good many hours daily. It is very inconspicuous,
and when not in flower very easily overlooked. The flowers,

though so minute, attract the observer's notice by glittering

in the sunshine like small beads of dew. It has only two
stamens, a character which readily distinguishes it from the
common species, G. elatinoidcs, Benth. Its nearest relative

seems to be G. f^pathulatum, Arnot, from Eockhampton
(Queensland)

.

5. Deschavqysia cliapmani, sp. uov.

Culiiis about lOin. high, decumbent and branched at the
base, slender, leafy to the base of the panicle. Leaves flaccid,

flat, narrow ; ligule long, subulate, scarious, the basal part
much broader than the blade of the leaf; sheaths deeply
striate.

Panicle about 4in. long, laxly branched, the branches three
or fewer, subdivided into scabrid capillary branchlets bearing
numerous rather distant shortly-pedicelled spikelets.

Spikelets about i-in. long, two-flowered (rarely three-
flowered), green, shining; outer glumes unequal, membranous,
narrow-lanceolate, acuminate, the lower one-nerved and half as
long as the spikelet, the upper three-nerved and two-thirds the
length of the spikelet ; flowering glume membranous, broadly
oblong, truncate and eroded into four or more teeth, nsually
one-nerved (additional nerves when present very faint), with
a short slender blunt dorsal arm : palea bifid, with two faint
ciliated sub-median nerves : rachilla glabrous, produced to half
the length of the upper flower.

26
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Hah. Auckland Islands. This interesting and, from a
systematic point of view, important species was collected by
Mr. F. E. Chapman, after whom I have much pleasure in

naming it.

6. Deschavipsia tenella, sp. nov.

Culms Sill, to more than a foot in length, tufted, much-
branched at the base, very slender. Leaves flaccid, setaceous,

striate, bright-green. Sin. long or less ; sheaths grooved and
produced into a long subulate scarious ligule broader at the

base than the blade of the leaf.

Panicle 6in. long or less, rather effuse; the branches in

pairs, long, scabrid, capillary, subdivided twice or thrice, and
bearing few long-pedicelled minute spikelets.

Spikelets very small, y^in. long or less, shining, two-
flowered ; outer glumes very unequal, membranous ; the lower
linear ; the upper linear-lanceolate, acute, faintly one-nerved,

and less tlian half the length of the spikelet ; flowering glume
oblong, membranous and hyaline, truncate at the apex v/ith

three short acute lobes, the middle lobe mucronate or shortly

awned, the awn decurrent as a ridge for half the length of the

glume
;
palea bifid, vath two sub-median ciliate nerves ; rachis

and base of flowering glume clotlied with fine silk}' hairs

;

rachilla half the length of the upper flower, sparingly

pilose.

Hah. Catlin's Eiver district, in moist rather open spots in

woods, up to 400ft. The plant from the Euahine and Tararua
Mountains, hitherto referred to Catahrosa antarctica, Hook,
fil., appears to be a form of this species, as I hear from Mr. N.
E. Brown, A.L.S., of the Kew Herbarium.

7. Deschavipsia novcB-zelandue, sp. nov.

Culms tufted, branched at the base, slender, ascending,

leafy below, -iin. to 12in. high.

Leaves about one-third tlie length of the culm, almost

setaceous, striate and channelled above ; sheaths broad, mem-
branous, grooved, terminating in a long scarious subulate

sheath much broader than the blade of the leaf.

Panicle about 2in. long, with rather few flowers; the

brandies in pairs or threes, short, giving off one or two pairs

of branchlets bearing few shortly pedicelled spikelets.

Spikelets ^in. long, slender; outer glumes unequal (the

lower one-half, the upper two-thirds the length of the spikelet),

broadly lanceolate, sub-acute, membranous, one-nerved (tlie

upper sometimes three-nerved) ; flowering glume shortly ob-

long, membranous and hyaline, truncate, eroded at the apex
into 3 to 5 shallow acute or gently-rounded lobes, the middle

lobe occasionally shortly mucronate, nerves 3 to 5 very faint.
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the middle one most distinct
;
palea shortly bifid, with two

faint sub-median ciliated nerves ; rachilla glabrous, produced
to nearly half the length of the upper flow'er

; grain broadly
oblong, rounded, not flattened or constricted.

Hah. Hector Mountains, 4,000ft. to 6,000ft. ; Mount Ar-

nould (Upper Hawea), 5,000ft. ; Mount Cardrona, 5,000ft.

;

in very moist situations, chiefly by the sides of small water-

courses fringed by bog.

8. Dcsclunnpsia pusilla, sp. nov.

Culms very short, densely tufted, branched at the base,

twice as long as the leaves.

Leaves about lin. long ; sheatlis broad, grooved, ]nem-
brauous, produced into a long lanceolate acuminate scarious

ligule ; blade narrow-linear, sub-terete, channelled above,

striate.

Panicle contracted and spiciform; branches solitary, short,

glabrous, each bearing three, or fewer, sub-sessile shining

spikelets.

Spikelets -Jin. long, ;2- (rarely 3-) flowered. Outer glumes
sub-equal, as long as the spikelet, linear-lanceolate, acuminate,
hyaline, one-nerved ; flowering glume silky at the base, shortly

oblong, truncate, cut at the apex into 3 to 5 teeth, hyaline,

obscurely one-nerved (the nerve being really the adnate de-

current awn), often with a short stout median mucro or awn,
usually terminal but occasionally sub-dorsal in position.

Palea hyaline, deeply bifid, with two very faint ciliate sub-

median nerves. Rachilla slender, glabrous, half the length of

the upper flower.
77'W.. Hector Mountains, G,000ft.

9. Note on Triodia antayctica, Benth. and Hook. f.

This grass, originally described and figured by Sir Joseph
Hooker, in vol. i. of the "Flora Antarctica," under the name
of Catahrosa antarctica, has been removed from that genus
and placed dou])tfully under Triodia. As to the propriety of

the change, I shall have something to say below ; but I may
here point out that it is evidently a close ally of the four

species of Deschampsia described in the present paper. As I

have never seen any specimen of the grass, which grov.s on
Campbell Island and appears to be very rare, I refrain from
renaming it ; but, if my view of the Dcscluimpsias described
a,bove is accepted, the Campbell Island grass will form another
species of that genus. The plant figured in Buchanan's " In-
digenous Grasses of New Zealand " as Catahrosa antarctica.

Hook, f., is almost certainly a form of Dcschampsia tenella,

mihi.
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10. Note on the systematic position of the four Dcsclianipsias

described in this paper.

Among botanists there has been great uncertainty as to

the systematic position of the grasses described as Dcschamp-
sias in the present paper. When the Campbell Island grass

was first described, Sir Josej^h Hooker placed it in the genus
Catahrosa, Beauv., at the same time indicating several im-
portant points of difference. In the " Genera Plantarum,"
Bentham and Hooker removed it without hesitation from the
genus Catabrosa, but did not well know where to place it,

suggesting doubtfully that it might take rank in E. Brown's
genus Triodia. Some of our best local botanists readily

acquiesced in this view, but I have never been able to satisfy

myself of its correctness. Eepeated study of specimens of

Descliavipsia tenella and Deschampsia novce-zdandice (de-

scribed above) made me more and more unwilling to recognize
their affinity to Triodia, and my difficulties led me to consult

the botanical authorities at the Kew Herbarium in hopes that

light might be thrown on this puzzling group of grasses. Mr.
N. E. Brown, A.L.S.,was good enough to go into the question

very carefully, and he communicated to me his opinion that

the grasses in question were neither Catahrosas nor Triodias,

but Dcscliampsias. From the first I was inclined to accept

the view put forward by Mr. Brown, and the discovery of D.
chapmani and D. jntsilla, early in the present year, finally set

all my doubts at rest. Deschampsia cliapmani is clearly not a

Triodia, for it differs from that genus in having a dorsal awn,
more numerous teeth at the apex of the flowering glume, and
a wholly different type of ligule, as well as in many minor
particulars. On the other hand, it is clearly a close ally of

the series of grasses here described as DescJianipsias, and, in-

deed, occupies an exactly intermediate position between the

typical species of the genus and the aberrant awuless, or

nearly awnless, forms referred to it in the present paper. The
close alliance of the whole series makes it extremely probable

that they all belong to one and the same genus, and the struc-

ture of 1). cliapmani proves that that genus is not Triodia;
and I feel quite satisfied that their alliance is with Deschamp)-
sia, unless, indeed, a new genus should be created for their

reception.

Mr. N. E. Brown has sent me a small piece of an awnless
grass from the Andes which the late Mr. Bentham regarded
as a Deschampsia, and he informs me that in one section of

the genus the species are without awns. Beyond the piece

above referred to I have seen none of these species, and no
account appears to be taken of them in the generic character

as given in the " Genera Plantarum," though the brief notices
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of some of the geneva merged by Beiitham and Hooker in

Deschampsia clearly imply that a\Ynless species are included.

This is a point of great hnportauce, for in D. tenella, D. nova-

zclandice, and usually in D. imdlla, the absence of a distinct

dorsal awn is the only cardinal character in which these

species depart from the normal type of Dcscliampsia. In some,

it is true, the outer glumes are markedly unequal, but in

others they are not more unequal than is usual in the genus.

lu all other respects they are all true Descliampsias and have
little in common with Triodia ; and the Triodia (?) antarctica

of Bentham and Hooker agrees with the endemic New Zea-

land forms in every generically important feature. The chief

characters in wdiicli they differ from Triodia are the uniformly

membranous texture of the glumes and their few^ and faint

nerves, the small number of flowers in each spikelet (nearly

always 2) ; the uniformly stipitate upper flowers ; the more
numerous teeth or lobes of the flowering glume ; the sub-

median nerves of the hyaline palea ; the absence of any imper-

fect terminal flower ; the rounded-oblong (not plano-convex)

grain ; and the peculiar, broad, long, subulate, scarious ligule.

In addition to these points of diil'erence common to all the

si^ecies here described, D. chapmani has a distinct dorsal awn,
a character wholly foreign to Triodia. A similar dorsal awn
occurs frequently in the flowers of an allied form of which I

have specimens from Mr. T. Kirk, F.L.S., under the MS. name
of Triodia purpurea, and it occurs occasionally in the flowers

of D. pusilla, while in D. tenella it is hardly doubtful that the
nerve-like ridge on the back of the flowering glume is an awn-
like structure adnate to the glume. The remarkably uniform
character of the ligule is a point of some importance, the more
so as it is quite unlike that of Triodia, which is usually, if not
invariably, represented by a band of hairs. The New Zealand
species of Triodia, and also the British and Australian ones,

all agree in this. Indeed, the two native species of Triodia-

present few points of close alliance with the series of Dcscliamp-
sias noticed in this paper, while their differences are obvious
and striking. The result of this discussion seems to be that
the character of the genus Descliampsia, as given in the
"Genera Plantarum," needs to be amended, so as to include
the new species \\o\y brought to light from New Zealand and
its outlying islands.

11. Lobelia linnceoides, sp. nov.

This is Pratia (?) linnceoides, Hook, f., described on page
172 of Hooker's "Handbook of the New Zealand Flora."

When it was described the fruit was uuknow-n, and, as the

habit and foliage present a close resemblance to the indigenous
species of Pratia, it was provisionally ranked in that genus.
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The fruit, however, is not fleshy and indehiscent, but a dry
bilocular capsule, opening by two rather large rounded pores
between the persistent calyx-teeth. The seeds are numerous
and very minute. The present species is widely spread over
the interior of Otago, at elevations ranging . from 2,500ft.

to 4,000ft. I can give the following localities for it : Mount
Kyeburn, Old Man Eange, Hector Mountains, Mount Pisa,

Mount Cardrona, Mount x\rnould, Mount Tyndall (iMatukitnki

basin), Ben Lomond, and Mount Bonpland.

12. Note on occurrence of Carcx Uirjopina, Wahl., in New
Zealand.

In vol. xiii., p. 332, of the -'Transactions of the N.Z.
Institute," I described what I regarded as a new species of

Carcx under the name of C. parheri. The specimens then at

my disposal wx^re immature, but I have recently gathered an
excellent series of mature forms, which show that my species

is identical with the European C. JagojnnajWah]. The name
bestow^ed on it by me therefore becomes a synonym of the
latter species. Mr. T. F. Cheesemau, F.L.S., in his " Eevision
of the New Zealand Carices" (Trans. N.Z. Inst., vol. xvi.,

p. 426), w^as the first to notice its resemblance to Wahlenberg's.
plant. The present species adds one more to the growing
number of indigenous pkuits that are common to New Zealand
and Northern and Central Europe. It grows plentifully on
the Hector Mountains at a height of 6,000it., and has been
gathered by Mr. A. C'-. Purdie at an elevation of 3,000ft. near
the head of Lake VN^akatipu. I have not met with it at a

lower elevation than 5,000ft., near Mount Aspiring.

13. Note on Accena huchanani, Hook. f.

In the " Handbook of the New Zealand Flora," this species

is described as having a single stamen, but I have specimens-

othervrise indistinguishable from it in which the stamens are

uniformly two. The error, if error it be, is no doubt due to

the imperfect materials which Sir Joseph Hooker had to

examine.

14. Note on Olearia Jicctorl, Hook. f.

Some two years ago I received flovvering specimens of this

species of Olearia from Catlin's River, collected by Mr. J. T.

Bryant, and I have more recently gathered specimens from
a plant grown in the garden of Mr. John Buchanan, F.L.S.,

at North-east Valley, and brought by him from Lake Wanaka
many years ago. As the flowers are as yet undescribed, I

append a notice of them.
Flov.'ers solitary or in fascicles of two or three, boi'oe on

short aborted lateral shoots, and springing from below the
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leaves ;
pedicel slender, i-iu. long or less, sparingly cottony,

dilated at the base of the receptacle ; involucral scales in two
series, linear-oblong ; the outer series broader and villous, the

inner narrower and glandular.

Heads Jin. long, ^in. wide ; florets numerous ; those of the

ray with a short narrow ligule and a deeply divided style ; of

the disc, with a rather long sparingly silky corolla-tube, con-

tracted above the insertion of the stamens, and with shorter

and broader divisions of the styles
;
pappus of few simple

crumpled or wavy hairs ; achene densely silky.

This species is common by the open banks of streams and
in swampy situations at Catliu's Eiver, where it is known as

the " swamp gam." It also grows in the upper valleys of the

Clutha Eiver, at the Matukituki, &c., and along the Kawarau
Eiver as far as the Cromwell Flat. I have not seen it anywhere
in the Clutha basin below the mouth of the Kawarau Gorge.
As a species it is perfectly distinct from the most nearly allied

forms, Olcaria odorata, mihi, and Olcaria virgata, Hook. f.

tt is much closer to 0. odorata than to 0. virgata. It flowers

at least four months before the former, and a month or more
before the latter. x\t Dunedin tind Catlin's Eiver the time of

llowering is October. In general appearance it greatly re-

sembles 0. fragrantismna, mihi, but the leaves are larger and
not lozeuge-shaj)ed, the twigs are not flexuous, and the
inflorescence is quite different.

Art. XLIII.—On a New Species of Celmisia.

By F. E. Chapman.

[Rcucl before the Otaejo Institute, lOtli June, 1890.]

Celmisia campballensis.

A low-growing glabrous species. Not tufted.

Leaves rosulate, 3in.-6in. long, ^in.-lin. wide, lanceolate,
obtuse or acute, serrate, coriaceous. Above, glabrous ; below,
thinly clad with loose hairy tomentum. Eemarkably deeply
rii:)bed. Sheathing.

Scapes numerous, 12in. high. Slightly tomentose. Bracts
numerous, lin.-2in. long, large, shcatliing, glabrous or shghtly
tomentose, serrate.

Head very similar in size and colour and the form of in-
volucral scales to C. vernicosa.

Corolla-tube pilose; pappus ^in. long; achene hispid.
Hab. Campbell Island.
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This species is founded on the remarkable fohage, which is

quite different from tliat of any other species, and notably so

from that of C. vernicosa, with which it is closely allied. Tire

broad, glabrous, strongly-ribbed, acutely-toothed leaves make
it a totally different plant in appearance, and, though the head
does not differ materially from that of C. vernicosa, the

general appearance of the scape is different. In place of the

narrow shining bracts, the tip of each of which reaches the

base of the next, the broad serrate bracts of this species, set

on a much stouter scape dusted with tomentum hairs, con-

sidera'bly overlap those above them. In one of my specimens
the scape is branched, and carries two heads.

This species was discovered by my brother, Mr. Martin
Chapman, of Wellington, when we were out together on a

small piece of level country, near a large rock marked on the

chart, in the vicinity of Venus Cove, Perseverance Harbour,
Campbell Island, and I have named it from the locality. We
found about a dozen plants in the space of an acre here, and
none beyond. I have found it difficult to keep in cultivation.

Art. XLIV.—Further Notes on the Three Kings Islands.

By T. F. Cheeseman, F.L.S., F.Z.S., Curator of the Auck-
land Museum.

[Read before the Aucldand Institute, Hrd November, 1S90.]

Plates XXXVIL, XXXVIII.

In the spring of 1887, when returning from the Kermadec
Islands in the Colonial Government steamer " Stella," I was
granted an opportunity of landing on the main island of the

Three Kings group, the natural productions of which were
previously quite unknown. My visit was limited to three or

four hours ; but sufficient information was obtained to make it

apparent that the group was worth a more careful examina-
tion. The notes made on this occasion were embodied in a

paper read before this Institute, and printed in vol. xx. of the

Transactions.*

It was not long before another opj)ortunity of visiting the

gi'oup arose. In the spring of 1889 great qua)itities of wreckage
were washed ashore between the North Cape and Cape Maria
van Diemen, and elsewhere on the northern coasts of the pro-

vince. This wreckage was identified as belonging to a missing

* Trans. N.Z. Inst., vol. xx., p. 141.
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ship called the "County of Carnarvon," and, as it was supposed

that she might have run upon the Three Kings, and that some
of the crew might have reached the islands, the Government
determined to despatch the " Hinemoa " to search the group.

On applying to the Marine Department, I was very courteously

granted permission to accompany the steamer. I now propose

to give a description of the physical features of the group,

accompanied with some general remarks on the vegetation,

and a list of the species observed. In doing this, I shall avoid

as far as is possible repeating matter published in my former

paper.

The Three Kings Islands were discovered by the celebrated

Dutch navigator Tasman on the 5th January, 1643. According

to the "New Zealand Pilot," they are situated about thirty-

eight miles west-nortli-west of Cape Maria van Diemen, and
occupy a space of about eight miles in an east-north-east and
west-north-west direction. Cape Morton Jones, the northern
extreme, is in latitude 34° 6' 20" S., longitude 172° 9' 45" W.
The group consists of one large island, which is distmguished
by the name of the Great King, a smaller island to the north-

east known as the East King, another to the west called the

West King, and on the western or outer side of this, a
group which has been named the Princes Islands, and which
consists of a rov; of eight or nine rocks terminated by a small
island.

Leaving our anchorage off Cape Maria van Diemen about
2 o'clock in the morning, we were abreast of the Princes
Islands at daylight. As the weather was beautifully fine,

•Captain Fairchild determined to commence his examination of

the group with the smaller islands, our previous visit having
shoAvi-- us that they can only be landed upon when the sea is

exceptionally calm. The steamer's head was therefore pointed
for the extreme western island, which is called the West King,

on the Admiralty charts, although of late years this naiue has
been more generally applied to the island immediately to the

west of the Great King. We rounded ib at a distance of about
half a mile, and so had good opportunities of examining it

from different points of view. It is probably rather more than
a quarter of a mile in length, by perhaps nearly as much in

breadth, and reaches a height of about 400ft. It is surrounded
by steep and precipitous cliffs, which are apparently quite

inaccessible. In one or two places a landing might have
been effected on some rocks at the foot of the cliffs, but
the surf was so heavy that the risk would have been
considerable, and, as it was evidently impossible to scale

the cliffs, it would have been useless waste of time to

lower a boat. The vegetation was evidently scanty. Here
and tliere some dark-green patches showed on the cliffs,
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probably composed of trailing masses of ice-plant (Mcscmhyy-
aniiicmum australe) and Cojrrosma haucriana ; and Nvith the
glass some stmited flax and toetoe grass {Aruiido conspicua)
could bo seen growing on the top, as also a few shrubby plants
which it was impossible to identify ; but, on the whole, the
island presented a barren appearance, and was little more
than a bare rock.

From the eastern point of this island eight or nine tail

conical rocks extend in an almost straight line in the direction

of the Great King. The}' vary in height from 70ft. or 80ft. to

iSOft. or more, and are separated by deep and narrow passages,
through which a small steamer could probably be taken in

case of need. Their linear arrangement is very singular, and
their whole appearance highly romantic and picturesque. One
of them is perforated ; another overhangs considerably ; and
almost every one has some striking pecirliarity of shape. Some
of the larger ones are occupied as breeding-places by gannets
and other sea-birds, which find on them a home secure at any
rate from man's invasion. On one or two some green patches
of vegetation show, doubtless Coprosma hcniericma and Mcsevi-
hrijantlievium. The smaller ones are bare, black, and forbid-

ding, and are probably washed over by the spray in heavy
gales.

Leaving these behind, and proceeding in the directiou of

the Great King, another island was reached, rough and rugged
enough, but yet presenting a nmch more promising appearance-
than those just described. It is usually called the West King,,

although, as mentioned above, it is not the one to which tha.t

name is applied on the Admiralty charts.

The West King is about three-quarters of a mile in greatest

length by not quite half a mile in greatest breadth. In shape
it is roughly triangular, the apex pointing a little to the south
of east. The west side, or base of the triangle, is bounded by
bare and inaccessible cliffs from 200ft. to 300ft. in height,

against the foot of which the sea continually breaks. The
south shore is also liigh and precipitous, and offers no prac-

ticable landing-place. On the north the island slopes more
gradually to the sea, and in several places the cliffs are com-
paratively low. But, although this side of the island was
carefully scanned from the deck of the " Hinemoa," no place
could be seen where the cliffs could be scaled, even supposing
it possible to land at their foot. After steaming round the
island, the only locality which seemed to promise a tolei'ably

safe landing, so far as we could judge, was at the extreme
eastern point. From this point, too, a rocky ridge rises with
a steep but practicable slope, so that once on shore there woukd
(.'vidently be no great difficulty in reaching the top of the

island.
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LaudiDg oil small and exposed rocks at a distance from the

mainland is always an undertaking requiring some care, and
not devoid of danger. In this case there was no shelter or

jutting point to break the force of the long ocean-swell con-

tinually' rolling in, even in the finest vs-eather ; and great care

had to be taken in approaching the rocks, for if driven broad-

side on the boat would be instantly sv/amped and stove in.

After some search a rock with a perpendicular face towa.rds the

sea, and with deep water alongside, v;as selected as the land-

ing-place ; and by taking adviintage of favourable opportunities,

our party were able, one by one, to jump on to this fron.i the

bow of the boat. No time was lost in making a start for the

sunmiit of the island. Bounding some huge rocks which lined

the beach at our ltinding-pla.ce, we gained the foot of a long
ridge, which leads to the highest point by a rough but not
very steep ascent. The lower part was open and bare of vege-
tation, and was occupied by vast rmmbers of gannets and
mackerel gulls as a breeding-place ; thousands of birds sitting

on the rocks as closely as they could be packed. The gulls

had their quarters on the portion nearest the beach, and on
our near approach rose in the air, circling and sv»-ooning about
just above our heads, screaming and uttering the inost dis-

cordant cries. The noise from such a multitude of throats
was deafening, while the stench from the guano-covered rocks
was almost insupportable. Almost every little depression con-
tained a nest, and in some places they were packed so close

that it was impossible to advance without stepping on the
eggs. Our sailors vrere not long in discovering that the eggs
were fresh, and it vras amusing to see them breaking them
against the rocks, and tossing off the contents with the greatest
relish. On our return to the boat they collected quite a large
hamper of these delicacies for the use of their messmates on
board the steamer. The gannet-rookei'y v^-as of much larger
extent, and from the multitude of the jjirds, and their white
plumage, presented from a little distance a striking and at-

tractive sight. It wiis interesting to see the intentness with
which the birds watched our advance up the hill. Hardly any
attempted to leave their nests until v/e were close to them,
but they sat moving their heads from side to side, and utter-
ing hoarse screams. When we were almost treading on them
many attempted to take flight, but it was remarkable to see
what difficulty they had in doing this, x^pparently they are
unable to rise straight from the ground, but are obhged to run
downhill for a distance, flapping their wings, until they have
acquired sufficient momentum to lift themselves from the
ground. In their haste to escape they rolled over one anothe]-,
breaking and scattering their own and their neighboiirs' eggs,
and creating a scene of the utmost confusion. Quite a large
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number refused to leave their liomes, aucl struck out valiantly

with their sharp bills at the legs of the intruders ; and we
all of us found that a peck from the bill of a gannet, vigor-

ously delivered, was by no means to be despised. They
do not construct a nest, but deposit a single egg anywhere
in a slight hollow. The eggs were just beginning to hatch,

and we saw plenty of young baby gannets—ugly fat slate-

coloured lumps, without a particle of down or feathers.

Later on they acquire a most beautiful covermg of snow-
white down, but we were too early in the season to find them
in this stage.

There is but little vegetation on that portion of the ridge

occupied by the birds. The edges of the cliffs on either side

are festooned with ice-plant {Mesembryanthemnm), samphire
(Salicoriiia), Bliagodia, Senecio lautits, and other well-known
coast plants. Here and there patches of Captain Cook's

scurvy-grass (LejncUum oleraceum) were growing vigorously

on the highly-manured ground. This plant must have been
much more common at the time of Cook's visit than now.
In some of the localities where he collected it for the use of

his crew it is well-nigh extinct.

Leaving our friends the gulls and gannets behind, and climb-

ing higher up towards the central peak of the island, the first

vegetation encountered was composed of patches of toetoe

grass, flax, tea-tree, short-stemmed cabbage-trees {Cordijlinc)

and Hynicnanthera latifoUa. We passed on rapidly through
this, being anxious to reach the light bush which covered the

rest of the slope before us, and which was mainly composed
of a handsome large-leaved tree which stood out very con-

spicuously in the distance. AVc had first noticed it from the

deck of the steamer, and had then taken it for the rare puka
tree {Mcryta sinclairii), hitherto supposed to be confined to the

Morotiri or Taranga Isles (Hen and Chickens), off Whangarei,
and now we found that our surmise was correct. Further
examination proved that nearly the whole of the northern

side of the island, where not too steep, was covered with it.

Growing massed together in this way, its large and bold

foliage produced a very striking effect. In sheltered places it

was often mixed with luxuriant specimens of the cabbage-tree

{Cordyline australis), and the combination gave quite a

tropical aspect to the scenery, which was enhanced by the

undergrowth being chiefly composed of the large-leaved form
of the kawakawa (Piper CTCchum) socojnmonin the Kermadec
Islands, and of unusually luxuriant specimens of Fteris

comans. The average height of the puka was from 10ft. or

15ft. to 20ft., but specimens almost 30ft. in height were
noticed. At the time of our visit the female trees were
ornamented with large bunches of purplish-black berries.
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The puka must be regardecl as one of the most remarkable
of the New Zealand trees, and it is certainly one of the rai'est.

It was first discovered by the veteran botanist Mr. Coleuso,

who was shown by the Maoris a single tree growing at

Paparaumu, Whangaruru Harbour, which they informed him
had been brought from the Poor Knights Islands. It was
surrounded by a high fence, and was strictly iajyu, Mr.
Colenso not being permitted access to it, or allowed to remove
specimens. Major W. G. Mair was the next to visit the

locality, and he succeeded in obtaining specimens of the
foliage, some of which were given to Dr. Sinclair. Later on
Mr. Robert Mair obtained i-ipe fruit, which was also forwarded
to Dr. Sinclair. This material, imperfect as it was, was for-

warded to Kew, and formed the basis of the descriptions given
in Sir Joseph Hooker's "Flora Novai-Zelandite," and in the
later jxiblished " Handbook." After the lapse of a few years
the solitary tree at Whangaruru was cut down by the natives

;

but about the same time a IMr. George Henson discovered it

growing wild on the Morotiri or Chickens Islands. In 1869 '

Professor Hutton and Mr. Kirk made a special visit to that
locality, with the result of finding some eight or nine plants.
A few years later I visited the islands, and saw thirteen old
plants and a few seedlings. Mr. Reischek, who landed several
times on the Chickens while pursuing his ornithological re-

searches, also saw the tree, and has informed me that about
twenty or thirty are all that exist on the group. He observed,
however, a solitary specimen on the north side of the Plen
Island. Until its discovery on the Three Kmgs Island these
localities remained the only ones known to Europeans. Its

existence on the Poor Knights is highly doubtful, and rests
eutiitiiy on Maori authority. I have been informed that
several of the specimens growing on the Chickens have been
recently destroyed by fires lighted by fishermen or yachting
parties, and no doubt it will soon become extinct in that
locality. All lovers of New Zealand plants must therefore
rejoice that it has at last been found in abundance, and in a
locality where it is not likely to be soon blotted out of

existence.

The puka was introduced into cultivation by the late Mr.
Justice Gillies and Mr. G. B. Owen about twenty years ago.
Since then it has found its way into several gardens in the
vicinity of xluckland, but has not by any means been planted
as much as it deserves. Few trees have bolder or handsomer
foliage, and it might be used with considerable effect in land-
scape gardening. It is easy of cultivation, perfectly hardy in
the North Island, will bear exposure to the strongest winds,
and in good soil makes very rapid growth. One planted in my
own garden eight years ago is now nearly 18ft. in height.
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^vith a spreading crosvn of branches 16ft. in diameter, and
v.dtb a trunk 21in. in circumference at the base. Many of the

leaves (inchiding the petiole) are quite 2ft. Gin. in length.

The other shrubby plants noticed were tire ngaio (JSIyopo-

runi hetniii), the tv.'o kinds of tea-tree {Lcptospcrnmm ericoides

and L. scoimriuvi), the wharangi {Molicopc tcrnata), and my
two new species, Cojnvsma macrocarpa and Paratropliis smithii.

The last inentioned was particularly abundant, especially

tow^ards the sunniiit of the island, forming a bush a few feet

in height, with flexuous and closely-interlaced branches, and
presenting a very different appearance from the tall, slender,

sparingly-branched form seen in the gullies of the Great
King, aud described in my previous paper. The climbing-

plants \Yere the common kaihu {Parsonsia alhiflora), MuJilen-

bcchia adv/ressa, and Sicijos angulatus. The undergrowth was
mainly composed of ferns, Pterls comans and Asplenium lucl-

diiin being the species most a;buudant. Davallia tasinani was
plentiful, attaining a greater size than on the main island of

the group. A few sedges and grasses were also occasionally

seen. The extreme summit of the island is i-ocky and almost

bare of vegetation.

The bell-bird (Antlioynu) was the only land-bird really

plentiful, but it was present in great numbers. Fantails,

grey-warblers, aud white-eyes were all seen, but were com-
paratively scarce. Two or three moreporks were started from
the deep shade of the puka-trees ; and in a large patch of

toetoe grass our sailors found a, hawk's nest containing some
fledglings, nearly full grown, which they took on board the

steamer. Several petrels breed on the island, digging out bur-

rows among the roots of the puka. From one of them I dis-

lodged a specimen of the small shearw-ater {ruffinus assimilis).

The locality seems a likely one for the tuatara lizard, hub un-

fortunately we neglected to take a spade ashore with us, and
were therefore unable to examine the burrows.

After spending the greater part of the morning oii shore,

we were recalled by the whistle of the "Hinemoa." The
afternoon and the whole of the next day were given to the ex-

ploration of the Great King, which is separated from the West
King by a deep-water channel, free of all danger, of tvro or

three miles in width.
The Great King is much the largest of tlie group. It is

about a mile and tliree quarters in greatest length, measuring
in an east-and-west direction, and its greatest breadth is over

three-quarters of a mile. The outline given in the Admiralty
charts is most erroneous, and it is difiicult to suppose, that it

can have been based on a real survey. It is there shown of

the shape of an equilateral triangle ; but its real outline is very

<]ifferent, and nnich more irregular. A broad and deep bay
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runs in on the north-west side, ahnost meeting a smaller one

from the south-east, and leaving only a narrow neck between.

The island is thus almost cut into two portions, an eastern

and a western, of which tlie western is much the largest. The
coast-line is bold and rocky, and is formed by steep and pre-

cipitous cliffs, varying in height from 300ft. to 700ft. The
cliffs often rise directly from the w^ater, the waves breaking

against them. In some places huge caves have been worn out

of the rock, and the deep hollow sound the surf makes when
driven into these can be heard at a considerable distance from
the shore.

There are at least three landing-places on the island, but

no one of them can be said to be good. The one which we
used is at the head of the northern bay, and is well sheltered

from easterly winds. The south-east bay, just opposite to

this, can be made use of in westerly winds ; so also can a

little bay situated a short distance more to the westward.
The set of the wind and waves into these bays has to be care-

fully studied when a landing is attempted, for a very slight in-

crease to the surf always breaking on the beaches makes the

undertaking risky and difficult, if not impossible. Wherever
the explorer lands, the cliffs, which are nowhere less than
250ft. in height, have to be scaled before the top of the island

can be reached ; and a rough and laborious climb it is.

Starting from the top of the ridge separating the two baj's,

a path can be found to the highest peak by keeping close to

the edge of the northern cliffs. The vegetation is principally

short and stunted tea^ree, mixed with the common fern, flax,

short-stemmed cabbage-trees, and a few sedges and grasses.

The new species of Coprosma described in my previous paper
{G. tncCcrQcarpa) is plentiful, and when covered with the large

orange-yellow berries, which are almost the size of small
plums, presents quite a showy iippearance. An unusually
large-leaved variety of tlie hangehange (Geniostoma lignstri-

foliurn) is also common. Wherever the tea-tree attains a little

higher growth than usual, and consequently affords more
shade, the new DavaUia discovered in my previous visit

abounds. It is in fact one of the characteristic plants of the
island; and, as I saw- it in gi'eat quantity on tlie W^estern
King, it is probably distributed through the entire group. Its

stiff" leathery fronds and stout cha.ffy rhizome are not unlike
those of the Polynesian D. solidct, and have no resemblance
whatever to the other New Zealand species, D. novce-zecdandice.

Since writing my previous paper I have been able to compare
it with good specimens of the Australian D. pyxidata, to which
at one time I thought it might be referred ; and I have now-
uo doubt of its perfect distinctness. In this view I am sup-
ported by Mr. J. G. Baker, of the Kew Herbarium. He in-
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forms me that it is more nearly allied to Davallia canariensis,

so common in the Canary Islands and Madeira, but is yet

quite distinct. As the plant requires a name, I have given it

that of Tasrnan, who was not only the first discoverer of the

group, but also of New Zealand, and whose name has not yet

been associated Avith any of its natural productions. It may
thus be characterized ;

—

Davallia tasinani, n. sp.

Ehizome stout and long, densely clothed with tawny subu-

late scales. Stipes rigid, smooth, 3in.-9in. long. Frond
4in.-12in. long, 3in.-9in. broad, deltoid, tri- or quadri-pinna-

tifid, very coriaceous, quite glabrous. Primary pinnte ovate-

deltoid, acuminate; secondary rather narrower; pinnules

lanceolate, cut down nearly to the base into 3-6 pairs of seg-

ments. Sori numerous, cup-shaped, sunk in the to^D of the

teeth, usually with a projecting horn on the outer side.

The highest point on the island is about 995ft. above sea-

level. On the north it drops with a sheer precipice into the

sea ; and our sailors amused themselves by rolling stones over

the edge, and watching them fall into the water. We looked

directly on to the deck of the " Hinemoa," which, though
anchored quite half a mile from the shore, seemed to be

almost at our feet. The eastern side of the bay, with its

l)lack and frowning cliffs, was directly opposite to us. On
our left was the extreme western point of the island—perhaps

100ft. lower than where we were standing. The day was
beautifully fine, and the sea below us was hardly moved by a

ripple ; but the long ocean-swell, with its regular undulations,,

was plainly visible on its deep-blue surface. The only sounds

were the breaking of the swell against the cliffs and the cries

of the sea-birds on an isolated rock just beneath us, on which
our boatmen had landed in the hope of obtaining eggs.

A large basin-shaped valley commences at the foot of the

peak, and occupies most of the centre of this portion of the

island. A pretty little stream flows through it in a southerly

direction, and is joined by several tributary rills on either

side. The valley is mostly covered with tall-growing tea-tree

from 12ft. to 25ft. in height, mixed with some shrubs and
small trees. Most of the interesting plants seen on the

island occur here. It was here that the first specimens of the

remarkable raratvopluH sviiihii were observed, a description

of which appeared in my previous paper. A new PittosporuDi,

was also collected, which I have named in honour of Captain

Fairchild, the well-known commander of the "Hinemoa."
'Panax lessonii, Melicoije ternata, Coprosma macrocarpa, and
Hedi/carya dentata were all plentiful. Along the edges of the

stream were several fern-trees, but only one species [Cyathea
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ineAullaris) was noticed. Of smaller ferns, tli;j most remark-
able was Lovuiria acuminata, wliich is plentiful on the Ker-
madec Islands, but extremely rare in Nev,- Zealand proper.

In open sunny places were large masses of Colcnsoa physa-
loidcs, its bold foliage and pretty blue flowers making it very
conspicuous.

Anxious to find out what became of the stream, we de-

cided to follow it down ; but there was little change in the

vegetation along its whole course. After awhile the sides of

the valley contracted, the stream running over a rocky bed,

with a steep grassy hill on one side, and a very similar one
covered with tea-tree on the other. Still following the

stream, and turning the corner of a knoll covered with pohu-
tukawa-trees—the finest seen on the island—we suddenly
reached the edge of the cliffs, the stream discharging itself

over them in a cascade which must be nearly, if not quite,

"iOOft. in height. Climbing up the hill to the left, and looking
over the cliffs, we saw that the stream fell into the head of a
little bay, probably one of the most picturesque localities on
the island. Afterwards we took the steamer into it, and thus
oljtained a better view than could be had by a peep over the
cliffs. The western end is formed by a high perpendicular
bluff, to the seaward of which three huge rocks, fretted and
worn by the waves into fantastic points and pinnacles, stand
out in a line. Some distance inside the bluff the cliffs slope

away more gradually, and in one place there is a compara-
tively easy ascent from the shore to the top, startitig from a
shelving rock which would form an excellent landing-place
with the wind off the shore. It was obvious that we had
found the place where Tasman attempted to water his vessel,

but which we had failed to notice during our previous visit,

probaoly from keeping too far from the shore while steaming
round the island. It may not be uninteresting to quote the
paragraph relating to it in Tasman's journal, taking the trans-

lation given in Burney's " South Sea Discoveries," vol. 3.

After mentioning his discovery of the islands, and describing
their appearance, he says: "About noon we sent Francis
Jacobsz m our shallop, and the supercargo, Mr. Gillimans, in

tlie " Zehaan's" boat, to the island to try if fresh water could
be got. In the evening they returned and reported that they
had been at a safe small bay, where fresh water came in
abundance from a high mountain, but that there was a great
surf on the shore, which would make watering there trouble-

some and dangerous. . . . Our people saw no trees, nor
did they observe any cultivated land, except that near the
fresh water there were some square plots of ground green and.

very pleasant, but of what kind the greens were they could
not distinguish. Two canoes were drawn up on the shoi'e."

27
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The narrative then goes on to say that on the following morn-
ing two boats with water-casks were sent to the shore, and
that on nearing it many armed natives were seen, whose
demeanour was by no means pacific. The surf was heavy,
and landing would have been dangerous ; so that after a con-

sultation among the officers the attempt was abandoned, and
the boats returned to the ships, which immediately took their

departure. Tasman's w^ords, " where fresh water came in

abundance from a high mountain," can only apply to this bay,

for there is no other place on the island where a permanent
stream discharges into the sea. The gradual ascent up the
cliffs which we noticed would be the one made use of by the

Maoris from their landing-place, and the shelving rock on the
beach is one of the few places where a canoe could have been
safely drawn up.

The eastern portion of the Great King is much less in-

teresting, and needs little description. Its highest point is

also on the north-west, and from thence it slopes evenly and
gradually to the south-east. It is mainly covered with short

tea-tree, flax, common fern, and a few sedges. K shallow
gully takes a southerly direction to the edge of the cliffs, and
may have w'ater in it during the winter months, but it was
quite dry at the time of our visit.

In many parts of the island the cliffs have a good deal of

vegetation growing on them ; but their inaccessibility precludes

an examination, except near the landing-places and one or

two other localities. The curious Veronica collected on the
Western King was seen in small quantity. Pittosporum fair-

childi was not uncommon, growing in a much more compact
form than in the gullies. A few karaka-trees (Corijnocarjyus)

were scattered in sheltered nooks. Pohutukawas are seen all

round the island, but in small numbers, and are dwarfed and
stunted compared with their usual size on the mainland. A
remarkable variety of the titoki (Alcctryon cxcelsum), with
leaves three or four times the size of the type, was gathered.

It is so different in appearance that it might be distinguished

as variety granclis. Here and there may be seen small clumps
of the parapara {Pisonia brunoniana), with its viscid fruit,

which frequently catches small birds which are so unfor-

tunate as to come in contact with it. Several other note-

worthy plants occur on the cliffs ; but as they are all men-
tioned in the appended catalogue, it is hardly necessary to

particularize them here.

The land-bird most frequently seen on the Great King is

the bell-bird {Antliornis), which is present in great numbers.
It was most pleasing to listen once more to its song^" like a
chime of silver bells "—so familiar to all old colonists, but
now, alas ! to be heard no more on the mainland of the North
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Island. In my previous paper I have given a list of the other

kinds seen, and I have no additional species to record now.
By far the most interesting is the native quail (Coturnix) ; for,

so far as is known at present, it is absolutely extinct else-

where in New Zealand. It is by no means common in its last

refuge ; for, although I walked round the island and crossed it

from side to side in two or three places, I did not see more
than thirteen or fourteen, and it is possible that several of

these may have been started twice over. They usually got up
in pairs, generally close to the explorer, and after a flight of

200 or 300 yards would settle again. On one occasion a single

bird rose almost from betjween my feet. Looking down, I

noticed a beautifully-made cup-shaped nest, containing six

perfectly fresh eggs. These I of course secured, and tliey are

now in the Auckland Museum.
While I was engaged in the examination of the Great

King, Captain Fairchild paid a visit in the " Hinemoa " to the

East King, to ascertain whether a landing could be effected.

It proved to be exceedingly rocky and precipitous on all sides :

and, although with care it would have been possible to land at

the foot of the cliffs, it appeared to be quite impossible to reach
the top of the island. x\cting, therefore, on his advice, I made
no attempt to land. It is about the same size as the Western
King, but is rounder in outline, and a little higher. The
whole of the top is covered with light bush, mainly composed
of the puka, which appears to be even more plentiful than on
the Western King. Cabbage-trees {Cordyline) and pohutu-
kawa were also seen ; but the steamer could not be taken
sufficiently close inshore to identify any other species.

Few localities would make a better fisliing-station than
the Three Kings, and it is to be regretted that they are so

distant from the chief centres of population. During our
three days' stay the crew of the "Hinemoa" caught large

numbers of fish. One hapuka, taken from a boat anchored
not more than a quarter of a mile from the shore, weighed
1121b., and another turned the scale at 961b. Kingfish and
yellow-tail are also remarkably plentiful, while schnapper,
kahawai, and gurnard all abound.

I have appended a catalogue of the flowering-plants and
ferns noticed in the group, the total number being 143. Five
fire new species, and are not known to occur elsewhere, al-

though there is a strong probability that they may exist in

the North Cape district, which has been very imperfectly
examined for plants. Three others are not known on the
mainland, although they occur on other outlying islands. The
remaining 135 species are of more or less common occurrence
in the northern part of the colony.

Although the Three Kings Islands are nearlv thirtv-eioht
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miles distant from the mainland of New Zealand, the sea be-

tween is comparatively shallow, the average depth, according

to the Admiralty charts, being from 40 to 50 fathoms ; but
immediately on the outside of the group, the depth rapidly

increases, and soundings of nearly 200 fathoms have been ob-

tained within six or seven miles, while in a due north direction

the 500-fathom line is not more than twenty miles distant.

It is obvious that the islands stand on the very edge of a sub-

marine plateau, which stretches from forty to fdiy miles

northward of New Zealand, and then suddenly sinks into

nuich deeper water. It is natural to assume that they have
been at one time connected with the mainland, and, in support

of this, it may be observed that their geological structure

corresponds very closely with that of the greater portion of the

North Cape peninsula, the rocks composing both being slates

of probably Palaeozoic age. The late Dr. Hochstetter ex-

pressed the opinion that " the peculiar features of the northern
peninsula of the North Island are only to be accounted for by
adopting the theory of a gradual sinking of the land," and
other geologists maintain similar views. It must also be
remembered that the hypothesis which, so far, has given the

best explanation of the origin and peculiarities of the fauna
and flora of New Zealand has for its chief factor a former ex-

tension of New Zealand to the north-west.

It is an interesting question as to whether subsidence is

still taking place in this part of New Zealand ; for it would
require little more to convert the North Cape peninsula into

a group of scattered islands. North of Ahipara, the whole of

the west coast to within a few miles of Cape Maria van
Diemen is composed of low sand-hills, often not more than
50ft. above the level of the sea. On the eastern side the coast

is also chiefly composed of sand, with the exception of the

hills at Cape Karakara, to the north of Doubtless Bay, and
the narrow strip near Ohora Harbour on which Mount Camel
stands. The North Cape peninsula proper is moderately high,

the hills near the North Cape and near Cape Maria van Diemen
being nearly 1,000ft. above sea-level ; but even there a
stretcli of sandy and swampy land joins Tom Bov^line's Bay
with the east coast, lying so low that a fall of 50ft. would
submerge it, and convert the North Cape into an island. In
a similar vray, one or two of the arms of Parengarenga Har-
bour approach very closely to the west coast. A subsidence
of 150ft. would unite Doubtless Bay with Eangaounu Harbour
and the opposite coast, would join both Ohora and Parenga-
renga Harbours with the west coast, would cut off the North
Cape from the rest of the peninsula, and would convert that
portion of the province north of Mongonui into a chain of

widely-separated islands. The Three Kings Islands, however,
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would still be high above water, and, from their tall cliffs and
bold contour, would not be much less in size than now.

I have to express my obligations to the Surveyor-General,

Mr. Percy Smith, for the accompanying map of the group
(PI. XXXVII.) and a sketch of one of the Itinding-places on
the Great King (PI. XXXVIII.) . I have also to tliank Captain
Fairchild, of the "Hinemoa," for the kind assistance he has
given to me during both my visits.

ATALOGUB OF THE Ph^NOGAMIC PlANTS AND FeRNS
OBSERVED ON THE ThKEE KiNGS IsLANDS.

1. Clematis indivisa, Willd.

2. „ foetida, Baonl.
3. Eanunculus plebeius, Br.

4. Cardamine hirsnta, L.

5. Lepidium oleraceum, Forst.

6. Melicytus ramifiorus, Forst.

7. Hymenauthera latifolia, Endl.
8. Pittosporum fairchildi, Cheeseman, n. sp.

9. Stellaria parviilora, Banks and Sol.

10. Spergularia rubra, Fers.

11. Entelea arborescens, 7?r.

12. Aristotelia racemosa, Forst.

13. Linum monogynum, Forst.

14. Geranium dissectum, L., var. carolinianum.
15. Pelargonium australe, Willd.

16. Oxalis corniculata, L.
17. Melicope ternata, Forst.

18. Alectryon excelsum, D C.

19. Corynocarpus laevigata, Forst.

20. Coriaria ruscifolia, L.
21. Rubus australis, Forst.

22. Acaena sanguisorbai, T7////.

23. Tilla^a verticillata, D G.

24. Drosera auriculata, Bachli.

25. Haloragis alata, Jacq.
26. „ tetragyna, LahilL, car. (3.

27. „ depressa. Hook. f.
28. Leptospermum scoparium, Forst.

29. „ ericoides, A. Rich.
30. Metrosideros robusta, A. Cunn.
31. „ tomentosa, A. Cunn.
32. „ scandcns, Banks and Sol.

33. Epilobium nummularifolium, A. Cunn.
34. „ junceum, i^'ors^.

.35. Sicyos angulatus, L.
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36. Messmbryantheinum australe, Sol.

37. Tetragonia expansa, Murr.
38. „ trigyna, Banks and Sol.

39. Hydrocotyle asiatica, L.

40. „ lieteromera, D C.

41. „ novEC-zealandioe, D C.

42. Apium australe, Thoiiars.

43. Angelica rosa^folia, Hook.
44. Daucus brachiatus, Sieber.

45. Panax lessouii, D C.

46. Meryta sinelairii, Hook. f.

47. Corokia cotoneaster, Ilaoul.

48. Coprosma macrocarpa, CJiecsenian, n. np.

49. „ granclifolia, Hook. f.

50. „ baueriana, Endl.
51. „ robusta, Ilaoul.

52. Lagenophora forsteri, D C.

53. Bidens pilosa, L.

54. Gnaphalinra liiteo-album, L.

55. „ involucratmn, Forst.

56. „ collinum, Lab.
57. Erechtites arguta, D C.

58. „ quadridentata, DC.
59. Senecio lautus, Forst.

60. Sonclius oleraceus, ly.

61. Wahlenbergia gracilis, A. lilch.

62. Colensoa pliysaloides, Hook. f.

63. Lobelia aiiceps, Forst.

64. Gaultheria antipoda, Forst.

65. Leucopogou fasciculatus, A. EicJi.

66. „ frazeri, A. Cunn.
67. Parsonsia albifiora, Baoul.

68. Geniostoma ligustrifolium, A. Cann.
69. Myosotis spatliulata, Forst.

70. Convolvulus sepium, L.

71. „ tuguriorum, Forst.

72. Dichondra repens, Forst.

73. Solanuui avicularc, Forst.

74. „ nigrum, L.
75. Veronica, sj;.

76. Myoporum lastum, Forst.

77. Pisonia umbellifera, Seem.
78. Ehagodia nutans, Br.

79. Salicornia indica, Willd.

80. Scleranthus biflorus, Hook. f.

81. Muhlenbeckia adpressa, Z/a&.

82. „ complexa, Meisn.

83. Hedycarya dentata, Forst.
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84. Pimelea virgata, VaJil.

85. „ prostrata, VaJiI.

86. Paratrophis smitliii, Cheesemaii, n. sp.

87. Parietaria debilis, Forst.

88. Peperomia urvilleana, A. Ricli.

89. Piper excelsum, Forst.

90. Tetranthera calicaris, Hook. f.
91. Aciantlius siuclairii, Hook. f.
92. Microtis porrifolia, Spr.

93. Tlielyinitra longifolia, Forst.

94. Cordyline australis, Hook. f.
95. Dianella intermf?clia, Endl.
96. Arthropodiuin cirrhatum, Br.
97. Pliorjnium tenax, Forst.

98. „ colensoi, Hook. f.
99. Jimcus communis, E. Mey.

100. „ bufonius, L.
101. Luzula campestris, D G.

102. Cyperus ustulatus, A. BicJi.

103. Schoenus axillaris, Hook. f.
104. Isolepis nodosa, Br.
105. „ riparia, Br.
106. Gahnia arenaria, Hook. f.
107. Cladium teretifolium, Hook.f.
108. Uneinia australis, Pers.

109. Carex paniculata, L., var. virgata.
110. „ ternaria, Forst.
111. „ testacea, Sol.

112. „ breviculmis, Br.
113. „ neesiana, Endl. (?)

114. Paspalum scrobiculatum, L.
115. Pauicum imbecille, Trin.

116. Echinopogon ovatus, Pal.
117. Dichelachne crinita, Hook. f.

118. Agrostis oomula, Br.
119. „ billardieri, Br.
120. Aruudo conspicua, Forst.
121. Danthonia semiannularis, Br.
122. Poa anceps, Br.
123. Cyatlica medullaris, Swz.
124. Hymenophyllum polyautlios, Sioz.

125. Davaliia tasmani, CJteeseman, n. sp.

126. Adiantum affine, Willd.
127. „ liispidulmn, Sicz.

128. Hypolepis teuiiifolia, Bernh.
129. Pteris tremula, i?r.

130. „ aquilina, L.
131. „ comans, Forst.
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132. Pellffia rotundifolia, Forst.

133. Lomaria procera, Spreng.
134. „ acuminata, Baker.
135. Doodia media, Br.
136. Asplcniuni obtusatum, Furst.

137. „ falcatiim, Lam.
138. „ flaccidum, Forst.

139. Aspidium richardi, Hook.
140. Polypodinm tenellmii, Forst.

141. „ serpens, Forst.

142. „ billardieri, Br.
143. Lycopodiuiu volnbile, Forst.

Aet. XLV.—On a Remarkable Variety of Asplenium
umbrosum, J. Sm.

By T. KiEK, F.L.3.

l^Read before the Netsoii Philoso]_>liical Society, 11th Novonhcr 1890.]

About twelve years ago I received from the Eev. F. H.
Spencer a specimen of an Asplenium collected in the Nelson
District, which presented several points of difTerence from any
other New Zealand fern ; but, unfortunately, it was in an
imperfect condition, and no positive conclusions could be
drawn as to its identity : it was therefore laid on one side

until better material could be procured, and was forgotten

until I had the pleasure of receiving specimens of the same
plant from Mr. McKerrow Camjpbell, when it was clearly seen
to be an Asjylenium belonging to the sub-genus Athyrium, and
at first sight appeared to be distinct from any New Zealand
species. A closer examination showed, however, that it was
a remarkable variety of Asplcniuvii umhrosiun, J. Sm., a species

occurring on calcareous soils in many parts of the colony,

although on a cursory examination it appears to have but
little in common with the type apart from its membranous
texture. A well-develojDed specimen of the typical form ex-

hibits spreading drooping fronds, from 3ft. to 5ft. in length,

and sometimes 4ft. across at their greatest breadth, thrice-

pinnate, with the ultimate pinnules distant, and from |^in. to ^in.

long, deeply lobed or toothed. In a more frequent form the
fronds are ovate-lanceolate in outline, from 1ft. Cin. to 2ft. long
and from Gin. to 9in. broad, twice-pinnate, with close-set

deeply-lobed pinnules ; the rhachis in both forms being some-
what robust. The chief points of difference in the present
plant are the attenuated rhachis, the smaller size, the weak
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habit, the extremely dehcate texture, and the more simple

cutting ; while the stipe and rhachis are more or less clothed

with narrowdinear scales, which are sometimes piliferous.

The h-onds vary in forin from ohloug to deltoid, the apical

portion in all cases being rather long and narrow. They are

from 1ft. to 1ft. 5in. long and from -lin. to Gin. broad, the stipe

being about onedialf the length of the entire frond ; and are

twice-pinnate at the base, the upper portion being usually

pinnatifid ; the pinnules are rounded at the tips, and minutely
or coarsely serrate. The sori are short, broad, and slightly

curved.

Before the sori arrive at maturit}' the pinnules are flat and
open, the entire frond generally resembling that of the North
American Asplenmm thdypteroides, Michaux, except that its

outline is oblong rather than lanceolate ; but as the sori

approach maturity the pinnules become contracted at the

margin, and slightly convex above, wdien the frond assumes
the appearance of a small form of Asplcniuvi filix-foemina,

Bernh., in this respect surpassing another indigenous fern,

Hypolcpis distans, Hook., which has hitherto been supposed
to approach it most closely in general appearance. The
extremely membranous texture is very remarkable ; it is

nearly as delicate as Cystoptcris frarjUis , Bernh.
Mr. jMcKerrow Campbell informed me that the fresh plant

when bruised exhales an odour like that of tobacco. Certain
states of Doodia media are said to emit a similar perfume,
although I have not been able to perceive it. A state of

Pteris scaberula, A. Rich., gives off a delicious odour as of

lemons ; while Polypodiion scandens, Forster, was formerly
used by the Maoris, wdien mixed with fat, to anoint their

hair ctud bodies, on account of its fragrance.

I append a technical description of the plant under notice,

and have to acknowdedge my indebtedness to Mr. McKerrow
Campbell for his kindness in forwarding specimens.

Aspleniam vrahrosmn, J. Smith, var. tcnuifoUum.

Rhizome creeping, more slender than in the type. Fronds
erect or sub-erect, 12in. to IGin. high, oblong oblong-acuminate
or deltoid, twice-pinnate at the base, pinnatifid above

;

pinnules flat or convex, minutely or coarsely serrate. Rhachis
extremely slender, filiform above, more or less clothed with
scattered membranous scales.

Hah. South Island, Takaka Valley, Nelson. J. McKerrow
Campbell.
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Akt. XLYI.—On the Botamj of the Snares.

By T. KiEK, F.L.S.

[Read before the WdUngton riiilosopliical Society, 13th February, 1891.]

The group of rocky islands known as the Snares consists of two
large and several small islets, situated on the 48th parallel of

south latitude and about sixty-five miles from the South Cape
of Stewart Island. As they lie oiTtside the usual track of

vessels, they are but rarely visited, so that hitherto nothing
lias been known of their natural history.

The two large islands of the group are separated by a

narrow channel, the larger of the two being not more than a

mile and a half across. As it is the only member of the group
on which I was able to land, the following notes cannot be
considered exhaustive.

The island is the abode of numberless crested penguins
{Eudijptes chrysocomiis) , with several species of petrels and other

oceanic birds : the penguins and petrels especially exercise an
injurious influence on the vegetation : the former by crushing

the smaller herbaceous plants under their broad feet during

the breeding-season, and by killing the trees on which their
" rookeries " are established ; the latter by burrowing among
the roots of the trees in all directions. Several interesting

land-birds were observed, the most remarkable being the Auck-
land Island snipe {Gallinago aucJdandica), and the grass-bird

[Sj^henoeacus fulvtis) which has become rare on the mainland,
but is decidedly frequent amongst trees on this little island

;

to which must be added a small robin, originally discovered

on Chatham Island, and described by Sir Walter Buller as

Miro traversii. The occurrence of birds with such weak
power of flight on these small islands is very suggestive.

Formerly these islands were visited by sealers, who have
nearly succeeded in extirpating the fur-seal, only a pair being-

known to inhabit them at the present time. I was fortunate

in seeing one of these, which allowed itself to be stroked on the

neck with a long rod by Captain Fairchild, and seemed to

enjoy the process rather than otherwise. The visits of sealers

account for the presence of a few introduced plants.

The island is of irregular shape, and about a mile and a half in

its greatest diameter. In many places the cliffs are steep and
lofty, but a good boat-harbour exists on the north-east side, and
the landing is eas}'. The rocks are granitic, and the greatest

altitude does not exceed 480ft. The greater portion of the

island is covered with light and occasionally open bush, never
exceeding 30ft. in height : in a few places a dense scrubby
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gl•o^vtll of Veronica elUptica from 4ft. to 8ft. high requires some
exertion to force a way through, the difficulty being aggravated
liy the penguins, which make vicious snaps at the legs, while
the explorer is held fast by entangled branches above. Usually
a belt of open land covered with tussock occurs between the
Ijusli and the edge of the cliff, and a few small patches are

found in the central parts of the island. In places where bush
has been felled by sealers the ground is covered with a dense
growth of Veronica elliptica, intermixed with tussock.

There is but little freshwater on the island: two small rills

issuing from swampy ground unite before reaching the cliff, but
the water is undrinkablc, owing to its being polluted by the
penguins ; and the two or three swamp-plants maintain their

existence under difficulties, being constantly flattened under
the broad feet of these birds, which abound everywhere ; their

numbers being but little reduced by the predaceous sea-hawks
which swoox:) down u] on unguarded eggs or young birds, and
appear almost ready to attack man himself.

Approaching the island on a fine January morning, the
attention is at once arrested by the peculiar grey or whitish
tint of the foliage, flecked here and there w^ith patches of

green. On landing, this is found to arise from the abundance
of Olearia hjallii, which is the principal tree on the island,

and forms the greater portion of the bush : when growing
in level situations it is erect, with rather open spreading
branches, but when situate on a sloping surface exposed to

the ^Yind it is often inclined, or with a prostrate trunk, the
roots being partly torn out of the soil ; the upj)er branches,
rooting at the tips, give rise to new trunks, which in their

turn are brought to the ground and repeat the process. The
short tiunks in some specimens arc fully 3ft. in diameter, but
the majority are from 1ft. to 2ft. The extreme height of the
tree rarely exceeds 2(Sft.

In the original description of this plant in the "Flora
Antarctica "'-

it was united with 0. colensol; but in the " Flora
Nova?-Zelandia2 " ! it is treated as a distinct species, although
from insufficient material the description is necessarily imper-
fect. Botanically the two species are closely allied, 0. hjallii

(hffering from 0. colensoi chiefly in the more open habit, more
robust branches, broadly-ovate or orbicular-ovate leaves which
are abruptly acuminate, and especially in the involucral
leaves being arranged in from five to eight series. The whole
l)lant is more densely tomentose, fully-formed leaves being
white above and below : the tomentum on the upper surface is

floccose, and falls awa^• during the first winter. The mature

* " Flora Antarctica," ii., p. 543.

t " Flora Novre-Zelanclia}," i., p. 116.
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leaves on old plants are excessively thick and conaceous,

doubly crenate with a very short almost sheathing petiole,

but on young plants growing in the shade they were almost

membranous in texture, and very large, some examples mea-
suring- over Tin. in length by Sin. in breadth. The flower-

heads are arranged in crowded terminal racemes, 4in. to Tin.

long, the rhachis, bracts, peduncles, and outer involucral

leaves being alike clothed with dense snow-w^hite tomentum.
The remarkable difference in habit and foliage causes the

plant to present an appearance which contrasts strongly with

0. colensoi, although the technical distinctions are almost

trivial. 0. lyallii will be a valuable addition to tlie New Zea-

land plants available for the purposes of the cultivator. It

appears to be restricted to the Snares and the Auckland
Islands, but is rare and local in the latter habitat.

The patches of green foliage amongst the white masses of

Olearia were caused by another grand plant, Senecio muelleri,

T. Kirk, a noble species, originally described" from specimens

collected on Herekopere Island, January, 1883; but the speci-

mens in the original habitat are not nearly so large as those

found on the Snares, which attain the extreme height of 26ft.

with a short trunk fully 2ft. in diameter. The branches are

somewhat naked, so that the tree presents a straggling ap-

pearance, but the handsome foliage and large terminal panicles

of yellow ilov/ers place it amongst the finest members of a

large genus abounding in grand species, while its extreme
rarity invests it with special interest.

Veronica elliptica, to which reference has already been

made, completes the short list of three species comprising the

ligneous plants of the island. The plant found on the Snares

is, however, of a more robust form than the plant found at

Stewart Island and the Bluff; the flowers also are larger,

with pure-white corollas, which are never pencilled or streaked.

The open land is covered with tussocks of the remarkable

grass Poa foliacea, the lowland form of which produces a vast

amount of nutritious herbage. Large tussocks of Carex trifida,

the largest of the New Zealand species, occur amongst the

Poa, and one or two small plants of no great importance find

shelter at their base.

One of the most interesting plants is Colohanthus mus-

coides, which was supposed to be restricted to the Auckland
and Campbell Islands, where it is abundant on sea-cliff's

;

it appears to be confined to a single locality on the Snares,

where it occurs in a small swamp. Its northern range is thus

extended fully a hundred and fifty miles. It forms rather

large dense masses, the inner portion consisting of the

* Trans. N.Z. Inst., vol. xv., p. 359.
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paitially-decoinposed leaves and stems of old plants and the
roots of young plants. The seeds often germinate in the cap-
sule ; and it was no uncommon thing to find capsules still

attached to the stems and containing apparently perfect seeds
imbedded some three or four inches below the surface of the
mass; the old surface having become clothed with a growth
of young plants too quickly to allow of the germination of the
buried seeds.

Another interesting plant was an undescribed Liyiisticum,

to which I have given the name of-L. acntifolium. It was
observed in one place only, at an altitude of about three
hundred and fifty feet abo^e sea-level ; its stems below the
leaves were nearly as thick as a man's wrist, and the entire

plant was about 4ft. high. Its nearest allies are L. inter-

vicdium, Hook, f., and L. lyallii, Hook, f., but it is destitute

of the viscid milky juice which is so characteristic of those
species in the recent state. The leaves are membranous,
thrice-pinnate, with large acute segments, and the fruits

approach those of L. lijallii. Unfortunately, the specimens
seen were past flowering.

The most striking herbaceous plant on the island is un-
doubtedly the punui {Aralia lyallii, var. rohusta), which is

sometimes 3ft. high or more, with noble orbicular reniform
leaves over 2ft. in diameter. It differs from the typical form in

wanting the reinarkable stolons of that plant, in the petioles

being very stout, flat on the upper surface and concave
beneath, giving a plano-convex section, and in their being
nearly solid instead of terete, thin-walled, and fistulose. The
flowers also, although forming equally large masses with the
type, are individually smaller, and invariably of a dull pale-

yellow '"-ue, never lurid ; but tliere is no structural difference,

although it must be admitted that at first sight the plant
appears to depart widely from the type.

Lepidiuvi olcraccuva was found in one or two places in the
cliffs associated with Myosotis capitata, var. albida, a form
frequent on Stewart Island. Lomaria dura was plentiful

everywhere close to the sea.

A few naturalized European plants have been introduced by
the sealers, and the following coi'nmon New Zealand plants,
which appear to be recent immigrants on the Snares, have
doubtless been introduced by the same agency :

—

Sonchus oleraceus, L.
Juncus bufonius, L.
Hierochloe redolens, 11. Br.

Deyeuxia forsteri, Kunth.

Mosses are exceptionally rare, Hypnmn serpens was the
only species identified; another species was observed on the



430 Transactions.—Botaiiij.

trunks of Olearia. A few Lichens were seen, but Hepatic^e
and. Fungi were not observed, and no opportunity of collecting

marine iilgte was afforded.

The following catalogue of the flowering plants and ferns

collected shows a meagre flora even for so small an area. A
closer examination of the cliffs than I was able to give might
add a few species to the list, and a few others might possibly

be collected on the smaller islands, but it is unlikely that any
material additions will be made :

—
CKUCIPP^Ra].

Lepidium oleraceum, Forst.

Cardamine depressa, Hook. f.

Carvophylle.^ .

Colobanthus muscoides, Hook. f.

Crassulace.e.
Tillaia moschata, D G.

Halorage.e.
Callitriche verna, L.

Umbelliferj^.
Ligusticum acutifolium, n.s.

Aealiace^.
Aralia lyallii, T. Kirk, var. robusta.

COMPOSIT^E.
Olearia lyallii. Hook. f.
Senecio muelleri, T. Kirk.
Sonchus oleraceus, L.

Boragine^.
Myosotis capitata, Hook, f, var. albida.

SCROPHULARINE.E

.

Veronica elliptica, Forster.

JuKCEJ-:.

Juncus bufonius, L.

Cyperace.e.
Scirpus antarcticus, L.

cernuus, ValiL

Carex trifida. Car.

Gramine.e.
Hierochloe redolens, B.Br.
Deyeuxia forsteri, Kuntli.

Poa foliosa, Hook, f., var. a.

Festuea scoparia, Hook. f.
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FiLICES.

Lomaria dura, Moore.

Asplcnium obtusatum, Forster.

Aspidium aculeatum, Sicartz, var. vestitum.

NATURALIZED.

Gramine^.
Dactylis gloiiierata, L.
Holcus lanatus, L.
Poa annua, L.
Lolium perenne, L.

Apart from the striking- plants specially mentioned in the

body of this paper, the chief conclusions to be drawn from the

list are of a negative character, but some of them are of con-

siderable importance. For instance, it shows that arborescent

ferns do not extend beyond the southern extremity of Stewart
Island, thus determining their extreme limit in the South
Hemisphere to be in 47° 20' south latitude. The same remark
applies to Coniferai ; also to Drimys, Melicijtus, Piitosporum,
Arisiotelia, Buhus, Carpodetus, Wcinmannia, Lcptospermum,
Myrtiis, Fuchsia, Tctragonia, Pseudopanax, ScJiefflera, Gaul-
theria, CyatJiodes, Leucopogon, Bliipogonum, and other genera
characteristic of the New Zealand flora.

Art. XLVII.—On Pleurophyllum, Hooh. f.

By T. KiKK, F.L.S.

[Read before the ^Vellingtoii riiilosophical Socicttj, I'Jth Fehniarij, ln'Jl.]

Plates XXXIX. and XL.

This fine genus is endemic in the Antarctic islands, and com-
prises three species, two of which were discovered during the
visit of the Antarctic Expedition under Sir James Eoss i]i

1840, and were described by Sir Joseph Hooker, the botanist
to the expedition, in the first volume of his grand work on
the flora of the Antarctic islands, published in 1845. The
occurrence of such striking and beautiful plants on those
small islands could not have been anticipated, and their dis-

covery excited considerable interest in the botanical world

;

but it was scarcely to be expected that half a century would
elapse before further information respecting them would be
available.
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Fine plates wei'o given by Hooker of the two species

described by him ; but by some mishap a leaf of P. speciosum

appears to have been drawn by the artist as the leaf of

P. crmiferum, and has caused some confusion. In the

botanical portion of D'Urville's " Voyage an Pole Sud" M.
Hombron gave a fine plate of P. criniferuni under the name
of Alhinea oresigenesa, which was published in 1845 ; but,

owing to his death before the letterpress was issued, the plant

was described by M. Decaisne as Plcurophyllinn liomhroni.

In the "Transactions of the New Zealand Institute"'*' Mr.
J. Buchanan, F.L.S., has described a third species under the

name of P. hookcri. The description is accompanied by a
plate wdaich was unfortunately drawn from a specimen of

P. crinifcrum, and does not represent the plant described in

the text. When botanizing in the Auckland Islands I collected

a plant which evidently differed from both the species de-

scribed by Hooker, as well as from Buchanan's drawing of

P. liookeyi. I therefore ca,me to the conclusion that it was
new, and distributed specimens under the provisional name of

I', cjilliesianum ; but a ca-reful study of Mr. Buchanan's de-

scription of P. hool'cvi shows that it is certainly the plant

v.hich he intended to describe under that name. For this

reason I retain the name given by him, notwithstanding the

discrepancy shown in his drawing.

It is therefore desirable on various grounds that the re-

cently-acquired knowledge of this interesting genus should be
placed at the disposal of botanists. I have embodied it ac-

cordingly in the revised descriptions which follow.

It may, however, be worth while to point out that Pleiiro-

]>]njllum, like Olcaria and Celmisia, differs from Astei- chiefly

in habit, and that much can be said in support of their union,

as proposed by Sir Ferdinand von Mueller with regard to

Olcaria and Celmisia. Should this step be adopted CJiilio-

trichium and other genera must be included, and the large

genus Aster would become unwieldy, as long since shown by
Pjcntham. Plcnrophyllum is therefore maintained in its

present position chiefly on grounds of expediency.

All the species are characterized by large fleshy roots,

radical leaves, and erect scapigerous racemose inflorescence.

Tiie leaves are marked by parallel nerves running from the

base of the petiolar portion of the leaf, and which may either

1)0 straight or may follow the outline of the leaf. The involu-

cral leaves are in two or three series, the disc-florets are j)erfect,

with a 4-5-toothed limb, and the outer florets are female,

usually with ligulate corollas. The receptacles are flat and
alveolate, and the pappus-hairs are arranged hi 2 or .3 series,.

* Vol. xvi., p. 395, pi. xxxvii.
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unequal. The scapes and pedmicles are clothed with white

tomentum. Sir Joseph Hooker arranged the species in two
di\'isions :—

•

A. JRadiatum.— Eay-Horets with elongated corollas, 3-

toothed at the apex. Principal nerves of the leaf

straight, stout. Plenrophyllnm vcrum.

B. Discoidciim. Eay-florets with abbreviated corollas,

bifid, trifid, or tripartite. Principal nerves following

the outline of the lc?af, slender. Pachythrix.

A. Eadiatum.

1. PleuTophyllum sj^eciosinii. Hook, f., Fl. Antarct., i., 31,

tt. 22 and 23.

Leaves all radical, 6in.-18in. long, 5in.-10in. broad, ap-
pressed to the ground, forming a huge rosette, broadly ovate,

or obovate, or unequally rhomboid, rounded at the apex or
shortly acuminate, thick when fresh, strongly ribbed, ribs

straight and extending the entire length of the leaf, loosely

tomentose below, villous or setose above, the bristles being in-

termixed with moniliform hairs. Eacemes erect, with nume-
rous linear leafy bracts. Heads liin.-24in. in diameter; disc-

florets purple ; rays purple or whitish. Achenes strigose.

Hab. Auckland and CamiDbell Islands. Sea - level to
HOOft.

A magnificent plant, of which there are two trivial forms r

a, with leaves closely appressed to the ground, and with but
few beaded hairs or none, ray-florets whitish or purplish-white

;

and b, with sub-erect narrower leaves, abundantly clothed
with moniliform hairs ; ray-florets of a deep violet-purple.

The first is the prevailing plant on the Auckland Islands, the
second on Campbell Island. In some specimens a few distant
prickle-like points or teeth may be found on the margin of the
leaves by close search.

The remarkably stout parallel ribs, from 15 to 30 in

number, give the leaf a plicate appearance, as if it had been
folded longitudinally, which is well seen on making a trans-
verse section across the middle, and is not found in any other
species. The inflorescence may be spiciform with very short
peduncles, or lax and open with elongated peduncles which
are sometimes Gin. in length ; the bracts are more or less

villous or tomentose below, witli a few scattered hairs above,
sometimes indeed with a few jointed hairs. Heads from 8
or 10 to 20 or more ; involucral leaves linear-acuminate,
clothed with scanty hairs or almost tomentose. Eay-florets
female, arranged in two or three series, tubular below.
Achene strigose

;
pappus-hairs in three series, not thickened

upwards.
28
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B. DiSCOIDEUM.

2. p. criniferum, Hook, f., Fl. Aiitarct., i., 32, tt. 24 and 25.

Radical leaves, lft.-4ft. long, 4in.-12in. broad, with long
sheathing-petioles, sub-erect, spreading (except the leaf),

oblong-lanceolate, ovate-lanceolate, or almost ovate, usually

acute, membranous but firm, white with thin tomentum
beneath, upper surface slightly scabrid or setose, margins
with a few distant projecting teeth. Stems 2ft.-6ft. high,

stout, strongly grooved, cauline leaves sessile, white above and
beneath. Heads discoid, lin.-liin. diameter. Involucral

leaves ovate-acuminate, or oblong, sparingly ciliate. Ray-
florets short, bifid or trifid or tripartite. Achene strigose

;

pajDpus - hairs slightly thickened upwards. Pleurophylhtm
Jwmhroni, Decaisne, Bot., Voy. au Pole Sud, p. 36. Albinca
origencsa, Homb., Icon., t. 4, Dicot. Phan. P. liookcri, J.

Buch., Trans. N.Z. Inst., pi. xxxvii.

Hah. Antipodes Island, T. Kirk. Auckland and Campbell
Islands, Hook. f. Macquarie Island ('?), Professor Scott. Sea-

level to 1,100ft.

The petiolate leaves at once distinguish this species, which
is easily recognized even at a considerable distance. The
leaves vary in outline to even a greater extent than stated in

the descriptions, some specimens being almost linear-lanceo-

late, others obovate-lanceolate, and others again almost
orbicular-ovate ; the sheathing-petioles sometimes equal the

lamina, at others they are not one-third of its length, but they
are never absent, and are invariably tomeutose below : the

cauline leaves should be considered as large bracts ; they are

never petioled, and are usually tomentose on both surfaces;

they give the entire plant a handsome conical form, which is

very distinctive. The curious projecting marginal teeth are

sometimes reduced to mere points, but are rarely absent ; the

principal nerves, 7 to 15, are extremely slender, and follow the

outline of the leaf ; they may easily be traced from the base

of the petiole. Flower-heads from 15 to 30 or more, the

terminal being the largest
;
peduncles varying in length from

lin. to 6in., erect. The rays are few and very short, so

that the discoid form of the anthodium is not impaired.

The pappus-hairs are in three series, and slightly thickened

above, as observed by M. Decaisne.

The examination of numerous specimens in the living state

demonstrated the impossibility of maintaining P. hombronl
as a species distinct from P. criniferum. The supposed ab-

sence of the petiole in P. criniferum is clearly due to the error

in the original plate ; the other characters to which M.
Decaisne attaches importance are the longer peduncles, the

widely separated stigmas, and the slightly clavate hairs of the
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pappus. Tlie divergent condition of the stigmas is the only
point that could prove of the slightest value for specific pur-

poses, and that is doubtless due to the more advanced period

of the liowcring-season at which the specimens collected by
j\IM. Hombron and Jacquinot were collected. My specimens
collected in January have most of the styles in a divergent

condition, and but few approximate ; but the English Antarctic

Expedition finally left these islands on the 17th December,
which was a very early period for these southern plants, and
enhances the feeling of admiration with which the large

amount of work accomplished by the distinguished botanists

who accompanied the expedition is necessarily regarded.

Professor Scott includes P. criniferuvi in his catalogue''' of

the plants of Macquarie Island ; but his specimen must be
referred to the next species. It is extremely probable that
both species occur there.

3. P. liookcrianum, J. Buchanan, in Trans. N.Z. Inst.,

vol. xvi. (1883), p. 395, in part, excl. pi. xxxvii. P.
gilliesianuvi, T. Kirk, MS.

Radical leaves 6in.-10in. long, 3in.-4in. broad, white on
both surfaces with silky, lax, or close tomentum, flat, ap-
pressed to the ground, forming a rosette ; obovate or oblong-
obovate, abruptly acuminate, narrowed into a broad sheathing
membranous base

;
principal ribs 9-13, with numerous inter-

mediate parallel nerves, marginal teeth reduced to small
points. Scapes 1-3, 15in.-24in. high, naked below, except
3 or 4 lanceolate bracts at the base. Heads hemispherical or
almost globose, fin. diameter. Involucral leaves linear, acute
or acuminate, the outer with a few scattered hairs. Ray
flore^b few or 0, ligulate corollas short, bihd or bilobate.

Achene silky, pappus hairs in three series, not thickened
upwards.

Hab. Mountains above Carnley Harbour, Auckland
Islands, T. Kirlc ; Campbell Island, /. Buchanan, T. Kirk ;

.Alacquarie Island, Professor Scott ! 600ft.-1,200ft.

Easily distinguished by its silky acuminate leaves, ray-
less, hemispherical, or globose heads, and its small size. The
middle nerves are sometimes so close as to form a kind of
false midrib in the middle third of the leaf, but widen out in
the narrow basal portion. The scape is rigid, and carries from
lo to 24 heads on spreading peduncles, varying from Jin. to
lin. in length, with a linear almost filiform deciduous bractlet
at the Ijase of each ; in some specimens the upper portion of
the scajje is so deeply grooved that it becomes angular. In
most respects the ray-fiorets resemble those of P. crinijcruin,

* Trans. N.Z. Inst., vol. xiv., y}. .382.
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except that they are smaller, and are rather bilobate, or even
emarginate, than deeply bifid ; they are also of a deep lurid

red or reddish-purple.

As pointed out by Mr. Buchanan, there can be no doubt
that this is the supposed dwarf mountain form of P. crinifcrum

mentioned in " Flora Antarctica," p. 33, "with all the leaves

lanceolate and more densely silky, more nearly approaching
Argjjroxijjliium than the ordinary state." The early period of

the flowering-season at which the expedition visited the

islands doubtless accounts for the characters of this species

not having been recognized, as it is very late in developing

its flowers, which could scarcely be fully expanded before

Christmas.

DESCRIPTION OF PLATES XXXIX. AND XL.

Plate XXXIX,
Plciiroj^ihyUtiin liooherianinn. Leaves, three -fourths of the natural

size.

Plate XL.

P. Jiookcriamim. Scape, two -thirds the natural size. 1 and 2.

Ray-florets. 8. Disc-floret (enlra'ged).

Art. XLVIII.—On the. Botany of Antipodes Island.

By T. KiEK, F.L.S.

Head before the WcIUitgton rhllosopliical Society, 13th Fchniari/,

ISOl.]

Antipodes Island is situate in 49° 41' south latitude, and
178° 43' of east longitude. It was discovered by Captain

Pendleton, in the year 1800, but U]y to the present nothing

whatever has been known of its fauna and flora. The island

has the shape of a ham, its greatest length being two miles

and a half from east to west : the eastern extremity corre-

sponds to the shank of the ham, and apj)ears to have been
formed by a narrow lava-stream ; its greatest breadth is above
a mile and a half from north to south. It is simply the crater

of an extinct volcano, and would be roughly circular in shape
w'ere it not for the lava-stream which has been already men-
tioned. The cliffs are very steep and rugged, rendering the

island inaccessible except at the north-east corner, where a

landing can be effected only in the finest weather ; a small

stream descends to the sea on this side, and another on the

north-west. The crateriform portion of the island is en-
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^•ircled by low rounded hills oii three sides, broken, however,

by the stream which flows over the cliffs on the north-west

side : a small well-defined cup-crater is still visible amongst

the hills on the south side, but from want of time I was unable

to examine it. Mount Galloway, on the western side of the

island, is a bold round-topped hill, and forms the highest point,

attaining an altitude of 1,320ft. as determined by Captain

Fairchild.

It is not quite certain whether the entire island is volcanic.

Some distance from the landing-place I noticed what appeared

to be a mass of finely-bedded reddish sandstone, but could not

get near enough to determine its character : it may have been

phonolite, which sometimes assumes a similar appearance,

and which occurs in the interior of the island. Most of the

rocks observed were basaltic.

Large portions of the interior are more or less swampy, and
the bulk of the vegetation consists of coarse sedges and grasses,

amongst which many small herbs are concealed. There is an
almost total absence of ligneous vegetation, the only woody
plants observed being three species of Coprosma, two of which
are of prostrate habit or nearly so ; and the largest, which is

confined to the \dcinity of Mount Galloway, rarely exceeds the

stcXture of a low bush. Altogether when seen on a dull day
the island presents a most desolate and unattractive appear-
ance.

In many places the dullness is relieved by the albatros

{Diomedca c.nilans), whose nests were dotted over large portions
of the isla.nd. Some young dark-coloured birds, with down still

remaining on their necks and wings, were observed sitting

upon or constructing nests, but only one of the nests seen by
me f'cr.tained an egg. In all instances the truncated mound
oi earth forming the nest of these young birds was roughly
made, loose, and somewhat small, presenting an unfinished
appearance, which formed a remarkable contrast to the nests
of the adult birds by which they were surrounded. Sea-hawks
were numerous, and constantly on the look-out for unguarded
eggs. The small yellow-headed parroquet (Platjjcercus novce-

zclandia;) was not unfrequent at the base of Mount Gallo-
way ; and the i^uckland Island snipe was observed in most
parts of the island, but of somewhat smaller size and deeper
colour than the typical form ; this form may be identical with
the doubtful Gallinatjo inisiila.

To return to the vegetation : the mass of sedges and grasses
was relieved in many places by the large leaves and flower
panicles of StiU)Ocarpa polaris and by a handsome Senccio new
to science. Although herbaceous, it is of robust growth, and
forms large spreading bushes with fistulose stems the thick-
ness of a man's finger, and terminal corymbs of yellow ray-
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less flower-lieads. It is related to S. candicans, DC, of the

Falkland Islands, but the leaves are sessile and much divided
;

it appears likely to be of easy cultivation. A curious and
pretty gentian, also new to science, was plentiful ; it formed
rather close masses of erect stems, procumbent at their base,

and sometimes over 1ft. in diameter. The stems and. leaves

were either of a pale-yellow colour or reddish-purple, with
solitary axillary flowers, those on the plants with yellow
stems being white, and those on the others purple, vertically

streaked with red, the result in each case being that the

flowers, notwithstanding their abundance, are not observed

until the plant is somewhat closely examined. It is allied to

G. concinna, of the Auckland Islands. Colohantlms viuscoidcs

was ol)served on the cliffs, and in this locality exhibits a con-

siderable extension of its range eastward. A remarkable form
of Stellaria dccipiens, with the leaves much smaller and the

capsules much larger than those of the typical form on the

Auckland Islands, was found growing over deserted nests of

the albatros. Ligusticiuu antipodiim was abundant, although
everywhere past flowering. PlcurophyUum criniferum was
found in many places, and was fully as luxuriant as on the

Auckland and Campbell Islands. The three last-named plants

exhibit in this locality a considerable extension of their

northern and eastern range. A dwarf-nettle, TJrticaaustralis,

with large leaves of considerable stinging-power, was plen-

tiful, chiefly on the eastern side of the island. It is stated, on
the authority of Bid will, to occur in the southern extremity of

tlie North Island, but has not been collected of late years in

any part of the North or South Islands, and appears to be
confiued to small islands in Foveaux Strait, the Chatham
Islands, Antipodes Island, the Auckland and Campbell
Islands. Another plant of considerable interest is Deschamp)sia

hookcri, originally described from Campbell Island under the

name of Catahrosa antarctica, Hook. f. The typical form of

Carex 'paniculata occurs in immense tussocks on the north

side of the island, and could not be distinguished from the

ordinary British form. The ordinary New Zealand form,

better known as C. appressa, E. Br., was plentiful. The prin-

cipal grasses were Foa follosa, Festuca scoparia, unci Afjrostis

antarctica. X slender form of Poa anceps with elongated

panicles was observed in several places, and in this locality

attahis its extreme southern limit. Cotula plumosa occurs

sparingly on the cliffs, and Jtuicns schcuzerioidcs was abundant
in a Spluignnni swamp, marking the source of springs on the

sloj)e of Mount Galloway.
About a dozen species of ferns andlycopods were collected,,

but, W'ith the exception of Ilypolcpis millefoUmn and Lomaria
dura, all are of wide distribution in the colony.
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The 55 species of Phanerogams and Ferns enumerated
in the following list comprise representatives of 19 natural

orders, or an average of 2-8 species for each order, allow-

ing for the naturalized forms. This is a low average even for

a New Zealand district, especially when it is remembered the

Comyositce, Cypcracece, Gramincce, and Filiccs comprise more
than one-half the total number of species.

Grouped according to their distribution in New Zealand
only, the plants of Antipodes Island may be arranged as

under :

—

Species.

1. Extending to the North and South Islands ... 34
2. Extending to the South Island ... ... 6

3. Extending to Antarctic islands and Stewart
Island ... ... ... ... 2

4. Extending to Antarctic islands only ... 9

5. Endemic ... ... ... ... 2

Naturalized ... ... ... ... 2

55

It must, of course, be understood that the enumeration
here given cannot be considered fully exhaustive, although it

is not probable that any large additions will be made.

Class. CAEYOFHYLLE.E.

4. Stellaria decipiens. Hook, f., var. parvifolia.

„ media, Linn. Naturalized.

1. Colobanthus billardieri, Fenzl.

4. „ muscoides, Hook. f.

P0IlTULACE.ffi:.

1. Montia fontana, L.

EOSACE.E.

1. Acrona sanguisorbae, Valil.

Crassulace^.
1. TilUea moschata, DC.

Halorage.e.

1. Callitriche verna, L. •

ONAGRAEIEiE.

2. Epilobium linnasoides, Hook. f.
1. „ confertifolium, Hook.f.
1. „ alsinoides, A. Cunn.

UmbelliferzE.

1. Apium australe, Tliouars.

4. Ligusticum antipodum, Hook.f.
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Class. APvALIACEai.

4. Stilbocarpa polaris, Decaisne.

RUBIACE.i:.

4. Coprosiaa ciliata, Hook. f.

1. „ cuneata, JJoo/i'. /.

1. „ repens, S'oo/;. /.

COMPOSIT^E.

4. Pleurophyllum criniferum, Hook. f.
1. Lagenopliora forsteri, DC.
4. Cotula plamosa, Hook. f.

1. Gnaphalium bellidioides, Forstcr.

5. Seuecio aiitipoclus, ;/. .s.

1. Sonchus oleraceus, L.

CaMPANULACE.33 .

2. Pratia angulata, Hook, f., var. areuaria

Gentiane^.

5. Geiitiana antipoda, n. s.

Urticej];.

1. Urtica australis, iJooA;. /.

OKCHIDEaS.

1. Corysanthes (?).

1. Chiloglottis bifolia.

1. „ cornut a, iJoo A;. /.

1. Prasopbyllum colensoi, iloo^'. /.

JuNCEJi.

2. Juncus scheuzerioides, Gaud.
4. Luzula crinita, Hook. f.

Cyperace^.

1. Scirpus cei'iiuus, VaJil.

1. Uncinia rupestris, Baoul.

2. Carex paniculata, L., var. appressa

1. „ teniaria, Forster.

2. „ trifida, Car.

Gramine^.

4. Agrostis antarctica, Hook. f.
1. Deschami:)sia hookeri.

3. Poa foHosa, Hook./., a.

1. „ anceps, Forster, var.

„ annua, L. Naturabzed.
3. FestiTca scoparia, Hook. f.
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Class. FiLiCES.

1. Hyincnopliylluin nmltifidum, Sivartz.

1. Hypolepis millefolium, Hook.

1. Pteris incisa, Thnnh.^_

1. Lomaria capeusis, Willd

1. „ alpina, Spreng.

2. „ dura, Moore.

1. Asplenium obtusatum, Forst.

1. „ bulbiferum, Forst.

1. Aspidium aculeatuin, Sw., var. vestitum.

1. Polypodium australe, Mett.

Lycopodiace^.

J. Lycopodium fastigiatum, B. Br.

1. „ varium, B. Br.

Akt XLIX.—Description of New Species of Centrolepis,

Labill.

By T. Kirk, F.L.S.

IBead before the Wellington PhUosopMcal Society, 13th February, 1891.]

Centrolepis minima.
A minute species forming small patches. Glabrous in all

its parts. Stems ^in.-^in. high. Leaves few, subulate,

membranous, not sheathing, acute, channelled above. Pe-

duncle terminal, bracts not exceeding the leaves, opposite.

Flowers, 1 in each bract ; carpels 2-4, rarely 6, styles 2-(),

slightly cohering at their base.

Hccb. South Island : Shores of Lake Brunner, T. Kirk.

This species forms small rather loose patches, which are

rather inconspicuous, only the tips of the leaves and bracts

rising above the sandy mud. I find no trace of scales, pos-

sibly owing to the advixnced season at which my specimens^

were gathered.

C. viridis.

Forming cushion-like masses, sometimes 2ft. in diametei'

and an inch or more in height. Leaves Jin.-^in. long, sheath-

ing and imbricating at the base, filiform, obtuse, or with
minute acicular points, often setaceous, channelled above

;

sheaths more or less clothed with scattered hairs. Peduncles
terminal, usually exceeding the leaves, bracts distant, almost
equal, the basal one with a short obtuse mucro ; flowers, 1 or

rarely 2 in each bract, each flower consisting of a narrow
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hyaline scale as long as the bract, 1 stamen with elongated
filament, and 1 carpel with protruding style. Carpels
1-ovuled. Capsule dehiscing loculicidally. Ccntrolepis mono-
fiyna, T. Kirk, Journal of Linn. Soc, xix. 286, not of

Bentham

.

Hah. South Island. In mountain-bogs, 3,000ft.-4,000ft.

Nelson : Mount Arthur Plateau ; Owen Mountains, Wairau
Gorge, T. F. Cliccseman. Canterbury : Arthur's Pass, kc, T.

Kirk. Otago : Mountains above Lake Harris, Longwood
Eange, T. Kirlc. Stewart Island, T. Kirk. Descends to the

sea-level in Stewart Island.

Varying greatly in luxuriance and in the length of the

peduncles. The lower bract is articulated with the peduncle,

and the upper with a short pedicel which is also articulated

with the peduncle ; upper bract with broad membranous
margins. Capsule dehiscing longitudinally.

I formerly referred this to C. monogyna, Bentham, but the

lowest flower is invariably perfect and the seed narrower than
in that minute species. The occasional occurrence of two
carpels in the same flower proves the accuracy of Bentham's
judgment in removing C. monogyna from Ajjlielia, in which
it had been placed by Hieronymus on account of its having a

solitary carpel.

It should have been stated that in some specimens the

hairs on the sheaths are somewhat dense, the stems appearing
villous at the first glance.

Var. p, ligidata.

More slender than the typical form. Leaves ^in.—|in.

long, spreading, filiform, obtuse or sub-acute, with larger

sheaths, which are marginate, the upper portion of the margin
forming a kind of ligule.

Hah. Stew^art Island, near Fraser Peaks.

C. strigosa, Kein and Schulter, Syst. Veg., i., 43. Hieron.,

Central, 101. Benth., Fl. Aust., vii., 207. F. Mueller,

Key to Vict., pi. i., 449.

,

Hah. South Island : The Blufe Hill, T. Kirk.

A tufted annual, iin.-2in. high. Leaves all radical,

linear or almost filiform, shorter than the naked scapes, with
few rigid hairs. Floral bracts close together, broadly-ovate,

strongly ribbed, hispid except the short glabrous spreading
points. Flowers 3-5 in each flower with 3 hyaline scales,

laciniate at the tips, the largest nearly equalling the outer

bract, the others shorter. Carpels 3-8 in each ovary. Styles

free.

The outer bract of each scape contains the largest number
of flowers, and the basal flower in each bract contains the

largest number of carpels.
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Gabnardia pallida, Hook, f., Fl. Antarct., i., 86. Akpyruvi

pallidum, Hook, f., FI. N.Z., i., 268, t. 62c, from the

Euahine Mountains, Euapehu, and Campbell Island.

Appears to nie to belong to Centrolepis rather than to Gai-

mardia, in which it was doubtfully placed by its learned

author. It has the habit of C. vionogyna, Benth., and the

carpels are superposed, although usually one of thern becomes

absorbed ; the bracts are nuich more like those of Centrolepi&

than Gaimardia. Its position is somewhat intermediate, and

there is much to be said in favour of maintaining E. Brown's

genus Alepi/rum for its reception as proposed by Hieronymus.

Art. L.—On the Macrocephalous Olearias of Neic Zealandr

with Description of a New Sjjccies.

By T. Kirk, F.L.S.

[Read before the Wellington rUilosopUical Society, loth Fchrmiry,

1891.]

Olcaria is restricted to New Zealand and Australia, the

species of each country being endemic, and exhibiting a re-

markable amount of variation in habit, from dwarf slu'ubs ta

trees 40ft. high, with solitary, racemose, or paniculate in-

florescence, some of the forms being of great beauty. The
species with large solitary or racemose flower-heads are, how-
ever, the most attractive to the cultivator, and possess the

greatest amount of interest for the botanist. As the published
descrinf^ions of some of the forms included in this section are

imperfect owing to paucity of material, it is desirable to revise

them when needed, and to state their chief characteristics and
their distribution more fully than has hitherto been attempted.

In this section the leaves may be narrow-lanceolate, oblong
or ovate, or orbicular-ovate, and are the largest to be found in

the genus ; their margins may be entire, or sharply serrate or

crenate, or doubly serrate or crenate ; in several species the
teeth are obtuse, rounded, and callous, but in all cases the
texture is exceedingly coriaceous ; the under-surface, or rarely
both surfaces of the leaf, are clothed with appressed white
tomentum ; and the leaf is either distinctly petioled or nar-
rowed at the base into a flat-winged petiole.

The flower-heads are invariably terminal, although subse-
quent to flowering their position is often obscured by the
elongation of the shoot ; they may be solitary or racemose but
are never paniculate, and the peduncles may be naked or
clothed with linear or imbricating or foliaceous bracts. The
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peduncles, rliacliis, pedicels, under-surfaces of bracts, and
usually the outer involucral leaves, are more or less clothed
with appressed snow-white tomentum. Again, the involucral

leaves may be arranged in one or two or many series ; the
outer series of florets may be either ligulate or campanulate,
so that the heads are rayless or destitute of rays, while the
disc-florets may be yellow or of a deep violet-purple colour

;

lastl}', the achenes may be glabrous or silky, and the pappus-
hairs equally arranged in a single series, or unequal and ar-

ranged in two series.

A. Flower-heads terminal.

1. Olearia semidentata,Decaisne, in Hook, f., Fl. N.Z.,i.,115.

A small sparingly-branched shrub 1ft.-2ft. high ; branches
slender, sparingly clothed with loose tomentum. Leaves
close-set, spreading or ascending, li^in.-2iin. long, ;^iu.-^iu.

broad, linear-lanceolate, acute, narrowed at the base, distantly

serrate, white beneath, with thin appressed tomentum, coria-

ceous. Heads crowded on slender peduncles, equalling or ex-

ceeding the leaves, and clothed with distant linear bracts
;

involucral leaves in 3 series, acute. Achenes faintly striate,

glabrous or faintly puberulous.
Hah. Chatham Islands : Dieffenbacli, Captain Gilbert Mair,

W. L. Williams, H. II. Travels, and others.

A charming plant, easilj' distinguished from all other species

by the crowded linear, acute serrate leaves, which are some-
times less than t^in. broad. The ray-florets are purple, those

of the disc deep violet.

2. O. cliathamica, n.s.

Of similar habit to the preceding, but more robust. Leaves
excessively coriaceous, lin.-2in. long, ^in.-fiu. broad, ovate,

or oblong-lanceolate, narrowed into a short broad petiole,

acute, serrate, teeth with obtuse callous tipfe ; white, with

appressed tomentum beneath ; midrib and lateral nerves

prominent beneath. Flower-heads few, on slender peduncles

with distant linear bracts, white beneath ; involucral leaves

in 2 series, the outer white, with loose tomentum ; ray-florets

with white ligulate corollas, disc-florets violet-purple. Achenes
striated pubescent. 0. operina, Hook, f., Handbk. N.Z. FL,

p. 731. 0. angustifolia, var., J. Buchanan, Trans. N.Z. Inst,

vii. (1874), pi. XV.

Hah. Chatham Islands. II. II. Tra vers !

Best distinguished from 0. semidentata by the broader,

coriaceous leaves, with obtuse teeth ; from 0. operina and
0. ancjiistifolia by the slender peduncles and distant linear

bracts. A charming plant. In the " Vegetation of the

Chatham Islands," under "0. semidentata,'" p. 22, Baron von
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Mueller, referriug to this plant, remarks, " The leaves are

not unlike those of 0. colensoi."

a. O. operina, Hook, f., Fl. N.Z., i., 115.

A sparingly -branched shrub, 6ft.-12ft. high. Branches
stout, loosely tonientose. Leaves very coriaceous, spreading,

2in.-4in. long, white with appressed tomentum beneath, nar-

rowly obovate-lanceolate, acuminate, narrowed into a winged
petiole, teeth close, obtuse, callous ; veins obscure beneath.

Peduncles lin.-3in. long, crowded, stout, clothed with short

imbricating cottony bracts. Heads large, involucral leaves

in 2-3 series, tomentose. _ Achenes silky. Arnica operina,

Forster.

Var. /3. Branches short, stout ; leaves short, excessively

coriaceous, with more deeply-toothed margins. Peduncles
stouter.

Hah. South Island : Martin's Bay to Preservation Inlet.

Sea-level to 100ft. [i, Preservation Inlet.

It is remarkable that no drawing of this fine plant has
been published. The heads are often very numerous, varying
from four to eighteen, but more frequently from six to ten

;

the rays are white, the disc-florets yellow.

At Puysegur Point an area of severiil acres was cleared

when the lighthouse was. erected, and is now covered with
dwarf specimens of this species, sparingly intermixed with
0. colensoi and 0. traillii, the whole presenting a singular

appearance owing to the co)npact strict habit, which is very
different from the some\\hat straggling habit of ordinary
specimens.

4. O. angustifolia, Hook, f., Fl. N.Z., i., 115.

A shrub or sniall tree, 6ft.-20ft. high, with robust tomen-
tose branches. Leaves 3in.-5in. long, narrow - lanceolate

acuminate, narrowed below, sessile, excessively rigid and cori-

aceous, crenate or doubly crenate or serrate, the points being-

hard and rounded, white with appressed tomentum beneath^
midrib and principal nerves prominent beneath. Heads
l^in.-2in. in diameter on stout peduncles, shorter than the
leaves ; bracts foliaceous, imbricating, white beneath. In-
volucral leaves in 2 series, the outer densely tomentose. Eay-
florets ligulate, each with a linear scale at its base. Acheno
silky, grooved. Pappus short, unequal. T. Kirk, Forest
Flora of N.Z., t. 138.

Hab. Exposed places by the sea, south of Paterson's Inlet,

Stewart Island. Sea-level to 100ft.

The most beautiful species of the genus, and one of the
rarest. Flower-heads from 3 to 10; ray-florets white,
disc-florets violet-purple. Leaves fragrant. Distinguished
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from all other pedunculate species by the narrow ri^id foliage

and foliaceous bracts.

B. Flowers in Tenulnal Baceviea.

fj. O. traillii, T. Kirk, Trans. N.Z. Inst., xvi. (1883), p. 372;
Forest Flora of N.Z., t. 142.

A shrub or small tree, 15ft. high or more, ^vith robust

tomentose branehlets. Leaves crowded near the tips of the

branchlets, 4in.-6in. long, lin.-ljin. broad, lanceolate or

narrow obovate-lanceolate, acute or acuminate, narrowed into

a broad winged petiole, very coriaceous, white beneath,

margins doubly crenate with narrow rounded callous points.

Heads in erect terminal 3-8-flowered racemes, with foliaceous

deciduous bracts ; rhachis, peduncles, and under-surface of

bracts white with appressed tomentum
;
peduncles 2in.-8in.

long ; involucral leaves in 3 series, scarious, acute, the outer

sparingly tomentose at the tips ; ray-florets ligulate, disc-

florets tubular campanulate. Achenes grooved, silky.

Hah. Sea-level, Stewart Island, rare and local.

One of the most striking plants in the N.Z. flora, easily

distinguished from the other racemose species by its narrow
leaves and rayed heads. Eays milk-wbite, disc-florets violet-

purple.

6. O. colensoi, Hook, f., Fl. N.Z., 115, t. 29.

Ilab. North and South Islands to Stewart Island. Not
observed below 3,000ft. in the North Island, but descends to

sea-level on Stewart Island. Ascends to 5,000ft.

In the North and South Islands this fine species is con-

fined to the mountains, and is usually a bush or shrub with

leaves varying from broadly-oblong to narrow-obovate, but on
Stew^art Island it descends to the sea-level, and occasionally

developes into a tree 40ft. high, with a trunk 2ft. in diameter.

The under-surface of the leaves, and the peduncles, are clothed

with white appressed hairs, the flower-heads are destitute of

rays, and the florets are of e lurid brown colour, approaching

black. The leaves are usually crenate or doubly crenate, but

occasionally specimens are found in which the margins are

doubly serrate, both primary and secondary teeth being ex-

tremely acute.

7. O. lyallii, Hook, f., Fl. N.Z., i., 116. Euryhia aniarc-

tica, Hook, f., Fl. Antarct., ii., 543.

A shrub or small tree, sometimes nearly 30ft. high, with

trunk 2ft. in diameter ; branches open, robust, tomentose.

Leaves broadly-ovate or orbicular-ovate, abruptly acuminate,

excessively rigid and coriaceous, doubly serrate or crenate,

wdiite with floccose tomentum above, and with appressed
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tomentinn beneath
;

petiole short, stout, sheathing at the

base. Heads in terminal racemes 4in.-7in. long; rhachis,

bracts, peduncles, and outer involucral leaves white with ap-

pressed tomeutum, involucral leaves in from o to 8 series.

Florets similar to those of 0. colensoi, but darker, outer series

female, rayless. Achene silky, pappus-liairs in two series,

thickened upwards.
Hah. The Snares and the Auckland Islands.

Although this grand plant differs widely from 0. colensoi in

appearance, it is very closely allied to that species, the chief

points of difference being the more open habit, stouter

branches, orbicular-ovate leaves, stouter petioles, and espe-

cially the many-seriate involucre ; but specimens may occa-

sionally be found which approach 0. colensoi in habit and
foliage. The greyish hue of this plant during the summer
and autumn months is most striking, and is due to the upper
leaf-surfaces being clothed with tomentum which is of much
thinner consistency than that on the lower surfaces. The
leaves of 0. colensoi are sparingly tomentose on the upper
surface of the young leaves, but the tomentum disappears

before the leaves are fully developed. In 0. hjalUi it is more
plentiful, and appears to be permanent for the first year.

The leaves of O. hjallii are more rigid and coriaceous than
those of its near ally, and they are often attacked by a
handsome orange-coloured fungus, Uredo oleario', Cooke, n.s.

C. Peduncle naked, terminal.

8. O. insignis, Hook, f., Fl. N.Z. ii., 331. Bot. Mag. t.

Hab. South Island : Marlborough, from Awatere south-
wards to the Conway Eiver. Ascends from sea-level to
4,000ft.

A robust species, of remarkable habit and great l^eauty,

usually forming a low spreading shrub 1ft.-3it. high, and
rarely attaining the extreme height of 8ft. The leaves are
crowded at the tips of the branches, and vary greatly in outline
from oblong to ovate or narrow-obovate ; they are from 3in.

to Tin. in length, including the petiole, and from lin. to 4in.

broad, shining above, excessively rigid and coriaceous, but
quite entire. They are densely clothed with white tomentum
beneath, which becomes tawny or reddish in dried specimens,
and sometimes projects beyond the margin, forming a narrow
white border ; the young leaf is usually clothed above with a
thin layer of tomentum, which usually disappears entirely,
but in some cases a narrow line is left, presenting the appear-
ance of a marginal nerve, which, however, can be easily
scra^Ded away. Peduncles 1-5, tomentose, 6in.-12in. long,
as thick as a goosequill, usually naked, but not unfrequently
one or several sessile or pedunculate clasping leafv bracts are
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developed, souietimes of irregular shape, at others resembling
ordinary leaves, except in size. Head lin.-2i^in. diameter,
with numerous series of closely-imbricating involucral leaves,

which are excessively tomentose, tips acuminate, flat or re-

cm'ved ; in some specimens the basal series is greatly enlarged,

forming a kind of spurious involucre. The ray-florets are very
numerous, filiform and tubular below, with rather long flat

rays ; disc-florets yellow. Achene very long and excessively

silky
;

pappus 1-seriate, hairs thickened upwards, white
changing to reddish-brown w"hen dry.

The abnormal development of bracts may partly be caused
by external conditions. Three plants which I had under cul-

tivation in pots some years ago produced naked peduncles for

two years, but on their roots becoming cramped bracts were
freely developed on most of the peduncles. Even in the wild
state naked and bracteate peduncles may be found on the
same branch, and it is certain that bracts are more freely de-

veloped in some seasons than in others.

Olearia marginata, Colenso, Trans. N.Z. Inst., xv. (1884),

p. 321, appears to be a form of 0. insignis, with bracteate
peduncles, and the tomentum produced beyond the margin of

the leaves, but I have not seen authenticated specimens of

]\Ir. Colenso's plant. It was found near Eenwicktown, Marl-
borough.

Olearia grandiflora, Hook, f., Ic. PI., t. 862, from South
Australia, and 0. pannosa, Hook. f. [Euryhia j^cmnosa, F.

Mueller, PI. Vict., t. 32), from South Australia and Victoria,

are nearly allied to 0. insignis, Hook. f.

All the species of this section are easily cultivated, and re-

quire very little special treatment. They bear cutting-in

freely, and are easily propagated by layers and cuttings. They
will flourish in any ordinary garden-soil, but attain their

greatest luxuriance in a mixture of peat and loam.

AiiT. LI.

—

Notes on Certain Species of Carex in New Zealand.^

By T. KiEK, F.L.S.

\_Iicad before the Wellington Pliilosopliical Society, 13ili Fcifniari/,

1891.]

Carex glaiica, Scop., Fl. Carn., ii., p. 223; Rchb., Ic. Fl.

Germ., cent, vii., 269. C. recurva, Huds., Fl. Aug., 413.

E.B. 1506.

This species was detected by Miss Kirk between Evans
and Lyall Bays, Port Nicholson, where it grows in large quan-
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tity, and extends over several acres. About six years ago

the habitat was fenced in, so that the vegetation has not been

so closely cropped by wandering cattle as formerly, when the

growth of herbage was rendered almost impossible. Now,
however, the paddocks being but moderately stocked, several

native plants which were formerly rare in this locality are

to be found in abundance. Amongst them ScJuenus nitens,

Hook, f., may be specially mentioned, as it is almost as plentiful

as the Carex with which it is associated, although for many
years previous to the enclosure it was so extremely rare that

not more than one or two stray specimens could be detected

during the season. The grass is " self-sown," the seeds having

been deposited by cattle, so that it is extremely difficult to

account for the introduction of the Carex ; but it can scarcely

be supposed that a plant generally distributed through Europe,

North Africa, and Siberia would be restricted to a single

habitat in New Zealand if really indigenous in the Southern
Hemisphere.

The following description will enable New Zealand botanists

to recognize this species should it be found in other lo-

calities.

C. glatica, Scop.

A grassy, soboliferous species. Culms 6in.-18in. high,

rather slender. Leaves erect or recurved, Jin.-fin. broad,
flat, glaucous, shorter than the culms. Spikelets 4-6, upper
8 male, female erect or nodding, iin.-ljin. long, with male
flowers at the top, cylindrical, slender or stout, pedicels usually

short. Glumes ovate, acute, with green midrib
;

perigynia

obovoid or elliptic, slightly rough, exceeding the glumes.
Stigmas, 3.

Carex muricata, Linn.

A plant doubtfully identified with this species owing to the
immaturity of the specimens is recorded by Mr. Cheeseman
from Mount Owen, in the Nelson District, where it grows at
an altitude of 4,000ft. Mr. J. Rutland, to whom I am greatly
indebted for much information respecting the plants of the
Marlborough District, has recently sent specimens of the large
form of this species known as C. contigiia, Hoppe, from a grass-
paddock near Havelock ; but it is to be feared that, although
it has even a wider distribution in the Northern Hemisphere
than the preceding species, it can scarcely be considered indi-

genous to New Zealand.

Carex leporina, Linn.

This species has been recorded by Mr. Cheeseman from
several localities in the Nelson District, and was discovered
by the writer at Ohariu, about fifteen miles from Wellington.

29
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Recently I have received specimens collected in the PeloruiS

by Mr. Rutland. But, notwithstanding the fact of its wide,

general distribution in northern Europe, Siberia, western Asia,

Greenland, the Rocky Mountains, &c., and its occurrence on
both sides of Cook Strait, it must be coiisidered an introduced
species in New Zealand. It is believed to occur in the Falk-

land Islands.

It is plentiful in the British Islands, and its fruits are very
likely to be introduced with badly-cleaned grass-seed.

Carex chlorantha, R. Br., and C. divisa, Huds.

As the first-named species w^as stated by the writer to occur
in New Zealand,* it seems desirable that the reasons for erasing

it from our lists should be fully stated, to prevent mistake re-

specting it in the future.

In 1871 I collected a Carex on the shores of the Waitemata
which I was unable to refer to any species known to me. It

occurred on a small flat at the base of the cliff, and covered a

space of between thirty and forty square yards, forming a

sward so extremely dense that it was scarcely possible to ob-

tain rooted specimens with an ordmary pocket-knife. The
leaves were as dense as a piece of pasturage, and the culms,

from 4in. to 6in. high, but slightly overtopped the leaves, and
gave the plant the appearance of C. arenaria, L., to which it

is, indeed, closely related. During the next year specimens
were sent to Kew, and there identified as a variety of C. in-

versa, R. Br., an identification wdiich I was unable to accept.

I then forwarded specimens to my friend Baron von Mueller,

who identified it wuth C. chlorantha, R. Br., and recorded it

as a New Zealand species in his "Fragmenta." i At that time
w^orks on Australian botany w^ere not available for reference

in Auckland, and there w^as no reason to doubt the accuracy
of the identification ; specimens were therefore distributed

under that name, and some were deposited in the Museum of

the Auckland Institute, where they remained at the time of my
removal to Wellington in 187 1. A few years later I received

a note from Mr. N. E. Brown, of the Kew Herbarium, stating

that the plant " was not Carex inversa, and, if not a form of

C. colensoi, would prove to be a form of C. divisa." This, of

course, was interesting ; but on making a re-examination of

my specimens I was convinced that the plant could not be
referred to C. colensoi, and its general appearance differed so

widely from that of any form of C. divisa known to me that,

in the absence of authenticated specimens of C. chlorantha for

comparison, T still continued to refer it to that species. Mr.

* Trans. N.Z. Inst. (1877), vol. x., p. 42, Appendix,
t Fragnionta Phyt. Aupb., viii., 256 (November, 1874).
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Cheeseman, in his " Eevisiou of the New Zealand Carices,"

pubhshed in 1883," stated that C. chlorantha had become ex-

tinct in the vicinity of Auckland, which was not correct so far

as the plant in question was concerned. On visiting Auckland

in October, 1886, I made special search for the Carex, and,

after some little difficulty, succeeded in finding it growing in

the greatest luxuriance, but restricted to a comparatively

small space on the lower part of the cliff. The coast-line had
been greatly altered during the ten or twelve years that had
elapsed since the plant was last seen by me, and the flat on
which it grew in such abundance had been completely swept

away, so that the base of the cliff was washed by the waves

;

but the plant still existed in considerable quantity. It had,

however, changed its habit : instead of forming a compact turf

with culms less than a foot in height, it formed loose open
tufts with long slender nodding culms, some of which were
over 2ft. Gin. high ; the leaves were longer and narro\ver, the

heads smaller. Tliere was no difficulty in identifying it with

C. dlvim, Huds., and it was interesting to find the plant occu-

pying a littoral situation similar to those which it chiefly

affects in the eastern and southern counties of England. I

subjoin a description to assist local workers in the event of its

being found in other localities in the colony.

Carex divisa, Huds., Fl. Aug., 348, ed. i. B.B., 1096.

A slender tufted species, w-ith stout, slightly-creeping root-

stock. Culms l^ft.-2-i-ft. high. Leaves equalling or shorter
than the culms, narrov;, flexuous, involute. Spikelets nume-
rous, bracteolate, forming a more or less compact head about
lin. long; male flowers at tlie top; glumes ovate, acuminate,
perij?y>iia plano-convex, almost orbicular, veined, with a
minute bifid serrulate beak.

The bracts are filiform or setaceous, but the lowest never
overtops the spike, as is commonly the case with English
specimens.

Distributed through Europe, North and South Africa,

West Siberia, North-west India, Chih, &c.
There is greater probability of this species proving indige-

nous in the colony than either of the preceding, but further
evidence is required. If introduced it nuist have been in the
early days of settlement, to allow time for it to overcome the
native vegetation so completely as to form a compact sward,
and in that case it would bo difficult to explain why it had not
become more widely diffused in the Waitemata and elsewliere,
as its utricles are produced in great abundance.

* Trans. N.Z. Inst., vol. xvi., p. 442.
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Art. LII.—The Story of John Batherfonl.

By Archdeacon W. L. Williams.

[Bead before the Auckland Institute, 6th October, 1S90.]

Having occasion recently to look up the story of John
Eutherford, I thought that additional interest might be im-

parted to it if it could be illustrated by the native traditions

of the circumstances attending his capture, and of any events

connected with his enforced residence of nearly ten years

among a savage people. As many interesting details of Cap-
tain Cook's visit to these parts are still current among the

natives, it was to be expected that the capture of the
" Agnes," which occurred forty-seven years afterwards, would
be the subject of a tradition quite as circumstantial and as

interesting as that relating to the great navigator, especially

as this event would acquire additional importance from the

fact that they became possessed thereby of a considerable

number of much-coveted firearms. The object of this paper is

to place on record the results of inquiries made among the
natives, and the conclusions to which they lead.

Puthcrford states that he left New Zealand in 1826, and,
after a sojourn of nearly a year at Tahiti, and of some
further time at Port Jackson and Eio de Janeiro, arrived in

England early in 1828. Being himself unable to w^-ite, he got
a friend to commit the story of his adventures to writing, at

his dictation, in the course of the voyage from Eio to England.
The substance of tliis story was published in 1830 by Charles
Knight, in " The New-Zealanders," a volume of the Library
of Useful Knowledge, which is said to have been revised and
in part written by Lord Brougham. As this book is long since
out of print, and now seldom to be met with, I will extract
from it such a ])rief sketch of Eutherford's personal adventures
as may suffice for my present purpose.

After several voyages in different parts of the world,
Eutherford shipped on board the " Magnet," a tlii'ee-masted
schooner trading among the islands of the Pacific Ocean.
This vessel having put in at Hawaii, in the Sandwich Islands,
Eutherford fell sick and was left on tliat island. Having re-
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covered, however, in about a fortnight, he was taken on board
the " Agnes," an American brig of six guns and fourteen men,
which was then engaged in trading for pearl- and tortoise-shell

among the islands of tlie Pacific. On her return from Hawaii
the "Agnes" approached the east coast of New Zealand, in-

tending to put in for refreshments at the Bay of Islands. A
gale of wind, however, drove her some distance to the south
of the East Cape, and on the 6th March, 1816, she was
opposite a large bay which is called Takomardo (or Toka-
mardo, as spelt on page 274). Being in great need of water,

the captain somewhat reluctantly determined to stand in for

this bay, and ultimately came to anchor off the terminatioD

of a reef of rocks, immediately under some elevated land

which formed one of the sides of the bay. Canoes soon cam.e

off from all parts of the bay, paddled chiefly by women, wdio

gave much trouble by their pilfering propensities. In the

morning a chief named Aimy came on board in a large war-
canoe carrying above a hundred meu, and trading proceeded
with such vigour that by the close of the day about two
hundred pigs had been purchased, with a large quantity of

fern-root to feed them on. The captain had also arrajiged

with Aimy that he should take the ship's boat on shore for a

supply of "svater. This having been hoisted on board, the boat
was sent again for a further supply, but did not return till

the following morning, when the captain paid Aimy for his

trouble, giving him two muskets, with a quantity of pow^der

and shot. There were now about three hundred of the natives

on the deck, and the captain, being apprehensive for the

safet}' of the ship, ordered the sails to be loosed and prepara-

tions to be made for putting to sea as soon as the crew should

have had their dinner. Just as this order was being carried

out, there being none of the crew on deck excepting the captain

and the cook, the natives commenced an attack upon the ship.

The captain v.as killed at once with a tomahawk, and the

cook, who ran to his assistance, w^as despatched in the same
manner. The chief mate was next struck down as he came
running up the companion-ladder. Four of the crew jumped
overboard, but, being picked up by some canoes that were
coming from the shore, v^'ere bound hand and foot. The rest

were soon secured, and all were taken on shore. The ship

was then plundered and the cable cut, so that she was soon

stranded on the beach, where she was set on fire. Six more
of the crew were killed on the following day, and their bodies,

together with those of the captain, cook, and chief mate, were
cooked and eaten.

On the third day Eutherford and his five surviving com-
panions were taken about ten miles inland, to a village which
was the residence of a chief named Kangadi, and on the follow-
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iug day each of theiu was stripped of his clothes, and, heiug laid

on his back, -was lield down by five or six men, and tattooed.

At this village Rutherford and four of the others remained for

about six months, one of them, named John Watson, having

been taken away by a chief named Nainy soon after their

arrival there. After this they set out, in company with Aimy
and another chief, to pursue their journey further into the in-

terior, one of their number, however, whose name is not given,

being left with Eangadi. On their arrival at another village,

the chief of which was called Plama, another, whose name was
John Smith, was left with him. When they had travelled

about twelve miles further tliej^ stopped at a third village, and
here they remained two days. The chief of this village,

Ewanna, treated them very kindly, and one of the white men,
named Jefl'erson, was left with him. From thence Rutherford
and his remaining companion resumed their journey with
Aimy and another chief until they came to Aimy's own village,

which thenceforth became their home.
The first event of importance which occurred at this place

was the death of Rutherford's companion, more than a year,

perhaps, after their arrival, though the time is not distinctly

marked. It occurred on this wise. Aimy and his family went
to a feast at another village a few miles distant, and while
they were away the chief's mother, v/ho had been ailing for

some time, died. On Airny's return there was much discus-

sion as to the cause of the old woman's death. After hearing
all the circumstances from the tohunga who had been in at-

tendance on the invalid, an old chief gave it as his opinion
that it was clear that the immediate cause of the old lady's
death was that she had eaten potatoes which had been peeled
with ". white man's knife after the said knife had been used
for cutting rushes wherewith to repair a house ; on which ac-
count he thought that the white man to whom tlie knife
belonged should be killed. Rutherford ventured to plead for

his comrade's life, but it was all in vain. The chief who had
])ronouuced the sentence proceeded to execute it by striking
the poor man on the head with his mere, and so killing him.

Rutherford was now left alone among the natives, and, his
clothes being all worn out, he had to adopt in his dress the
fashions of the country. For the first sixteen months of his
residence at x^imy's village he kept a reckoning of days by
notches on a stick ; but when he afterwards moved about with
the chiefs he neglected this mode of tracing the progress of
time. At length Aimy proposed, in the presence of the tribe,

that he should be made a chief. To this proposal he con-
sented ; whereupon his hair was cut in the most approved
fashion, his head and his face were adorned with red-ochre
and oil, and his newly-acquired dignity was further marked by
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preseiits of some mats and a handsome stone viarc. He was
invited, moreover, to select a wife from among the marriage-
able young ladies of the tribe. His choice fell upon Aimy's
daughter, Eshore ; whereupon Aimy insisted on his taking her
younger sister, Epecka, with her.

Some time after this he took a long journey with the chief

Aimy, attended by a suitable retinue. In about a month
they arrived at a place called Taranake, on the coast of Cook
Strait, where they were received by Otago, a great chief, who
had come from near the Soutli Cape. Here he saw an English-
man named James Mowry, who was the sole survivor of a
boat's crew which had been cut off by the natives, had lived

eight years among them, and had married Otago's daughter.
This man had been well tattooed and made a chief, and had
become so thoroughly at home with his people that he had no
desire to leave them. He had heard, Eutherford says, of the
capture of the "i\gnes," and gave him an account of the
deaths of Smith and Watson. " On leaving Taranake," the
story continues, " we took our way along the coast, and after

a journey of six weeks arrived at the East Cape, where we
met with a great chief named Bomurry, belonging to the Bay
of Islands. He told us that he resided in the neighbourhood
of Mr. Kendal, the missionary. He had about five hundred
warriors with him, and several war-canoes. . . . They
had plundered and murdered nearly every person that lived

between the East Cape and the Eiver Thames ; and the whole
country dreaded tlie name of Bomurry. . . . He and his

followers having taken leave of us and set sail in their canoes,

we also left the East Cape the day following, and proceeded
on our journey homewards, travelling during the day and
encamping at night in the woods. In this way we arrived in

four days at our village."

In the course of time another important expedition was
undertaken, the account of which shall be given mainly in

Rutherford's own words :
" One day a messenger arrived

from a neighbouring village with the news that all the chiefs

for miles round were about to set out in three days for a place

called Kipara, near the source of the River Thames, and dis-

tant about two hundred miles from our village. The mes-
senger brought also a request from the other chiefs to Aimy
to join them, along with his warriors ; and he replied that he
would meet them at Kipara at the time appointed. We
understood that we were to be opposed at Kipara by a num-
ber of chiefs from the Bay of Islands and the River Thames,
according to an appointment that had been made with the

chiefs in our neighbourhood." After describing the prepara-

tions for the journey, the narrative continues: "We were
five weeks in reaching Kipara, where we found about eleven
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hundred more natives encamped by the side of a river. On
the opposite side of the river—which was about half a mile

wide and not more than ift. deep in any part—about four

hundred of the enemy were encamped, waiting for reinforce-

meiits." With these people was a white man, " who," says

Rutherford, " told me that his name was John Mawman, that

he was a native of Port Jackson, and that he had run away
from the 'Tees' sloop-of-war while she lay at this island.

He had since joined the natives, and was now livings with a

chief named Rawmatty, whose daughter he had married, and
whose residence was at a place called Sukyanna, on the west

<2oast, within fifty miles of. the Bay of Islands."

An account of the engagement then follows :
" Early the

next morning the enemy retreated to the distance of aboitt two
miles from the river, upon observing wliich our party im-
mediately threw off their mats and got under arms. The two
parties had altogether about two thousand muskets among
them, chiefly purchased from the English and American South
Sea ships which touch at the island. We now crossed the
river, and, having arrived at the opposite side, I took my sta-

tior] on a rising ground about a quarter of a mile distant from
where our party halted, so that I had a full view of the engage-
ment. I was not myself required to figlit, but I loaded my
double-barrelled gun, and, thus armed, remained at my post,

my wife and the two slave-girls having seated themselves at

my feet. The commander-in-chief of each party now stepped
forward a few yards, and, placing himself in front of his troops,

commenced the war-song. When this was ended both parties

•danced a war-dance, singing at the same time as loud as they
could, and brandishing their weapons in the air. Having
tinifli-^d their dance, each party formed into a line two deep,
the women and boys stationing themselves about 10 yards to

the rear. The two bodies then advanced to within 100
yards of each other, when they fired off their muskets. Few
of them put the musket to the shoulder while firing it, but
merely held it at the charge. They only fired once, and then,
throwing their nuiskets behind them, where they were picked
up by the women and boys, drew their meri/s and tomahawks
out of their belts, when, the war-song being screamed by the
whole of them together in a manner most dismal to be heard,
the two parties rushed into close combat. They now took
hold of the hair of each other's heads with 'their left hands, using
the right to cut off the head. Meantime the women and boys
followed close behind them, uttering the most shocking cries
I ever heard. These last received the heads of the slain from
those engaged in the battle as soon. as they were cut off, after
which the men went in aiiiong the enemy for the dead bodies

;

l)ut many of tliom received bodies whicli did not belontr to the
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heads they had cut off. The engagement had not lasted many
minutes when the enemy began to retreat, and were pursued
by our party through the woods. In a short time om* party
returned victorious, bringing along with them many prisoners.

One of our chiefs had been shot by Shungie, and the body
was brought back, and laid upon some mats before the huts.

The name of this chief was Ewanna. He was one of those

who were at the taking of our vessel. There were, besides

Ewanna, five other chiefs killed on our side, whose names
were Nainy, Ewarree, Tometooi, Ewarrehuru, and Erow. On
the other side three chiefs were killed — namely, Charley,

Shungie's eldest son, and two sons of Mootyi, a great chief of

Sukyanna."
After tliis the party left Kipara in a number of canoes^

and proceeded down the river to a place called Shaurakke (or

Showrackee), from whence they returned to their respective

homes. It was only a few days after their return that a vessel

was announced off Tokamardo. It was arranged that Euther-
ford should go on board first to throw the captain off his guard,

that the natives might the more easily seize the ship and
murder the crew. As soon, however, as Eutherford had gone
on board he w^arned the captain of his danger, persuaded him
to put to sea again at once, and to take him with him. Thus,
Eutherford says, he made his escape on the 9th Januar}',

1826, after he had been ten years on the island all but two-

months.
The narrative an outline of which I have now given is

illustrated by many details of the manners and customs of

the people, which are told in such a way as to leave a favour-

able impression on the reader and uo enlist his sympathy.
The bay which is mentioned as the scene of the capture of

the " x4gnes " is placed some distance south of. the East
Cape. The short description given of it does not fix the

locality decisively, nor yet does the statement that the vessel

came to anchor " off' the termination of a reef of rocks imme-
diately under some elevated land which formed one of the

sides of the bay." The writer of the book to which I am
indebted for the narrative, comparing this description with

that of Poverty Bay given by Captain Cook, concludes with-

out hesitation that this is the place intended, and his con-

clusion is accepted by other writers. The name Tokamardo,
however, suggests at once the bay, about tliirty-five miles

from the East Cape, which is called by the natives Toko-
maru, and answers fairly to the description given in the

narrative. The position, too, assigned to Aimy's village suits

this locality, and there can be little doubt that Tokomaru, and
not Poverty Bay, is the place intended. But it matters little

which of the two we decide upon when we find that the
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natives have no tradition whatever of any such event as the

capture of the " Agnes " and the murder of the greater portion

of the crew having ever taken place anywhere in this part of

New Zealand. The arrival of a ship for the purpose of

trading, and the acquisition of firearms, to say nothing of the

capture of the ship and the slaughter of the crew, were events

which would he much talked about in those days, and would

not readily be forgotten. Besides, what we know of the

people botii before and since this alleged occurrence makes it

extremely improbable that anything of the kind should ever

have happened. It is true that the people whom Cook en-

countered at Poverty Bay were hostile ; but when they found,

from his treatment of the three youths whom he captured,

that he had no desire to injure them, they were disposed to be

ver}' friendly, one of the first to come peaceably on board

the ship as they were leaving the bay being recognized as one
of the very men who vrere so exceedingly troublesome two
days befoi-e. At Anaura, too, and at Tolaga Bay, a few miles

distant from Tokomaru, the people could not possibly have
been more kindly disposed, though they were well awtire of

wliat had occurred only a few days before at Poverty Bay.
And only three years after 1826, the date which Eutherford
gives for his escape, we find that tliere was a brisk trade

carried on all along this coast, the natives being everywhere
engaged in the production of flax, which they bartered princi-

pally for firearms and ammunition. The articles required for

this trade were supplied by Sydney merchants to their agents,

who lived among the natives, and were always treated by them
with the greatest possible consideration and kindness. The
natives tell of three white men, whom the}^ knew by the
namco uf Eiki, Punga, and Tapore, who lived for some time
among them before the days of the flax trade ; but these men
came and went of their own accord, and the circumstances of

their sojourn in the district do not in the least correspond
with those in which Eutherford places himself.

It is to be noticed that Eutlierford mentions no names of

places in the neighbourhood of Tokamardo. He purports to

give the names of several chiefs, but none of these can be
identified with any of the names of chiefs now living, or of

those of the generation which has recently passed away.
Another remarkable circumstance is that he does not make

the slightest allusion to the ravages which were made in the
district by the Ngapuhi Tribe, from the Bay of Islands, under
the notorious chief Hongi. After Hongi's return from England
in 1821, two expeditions were made by this tribe into these
parts—the first, under Hongi himself, in 1823, and the second,
under Pomare, two years later. The former was most disas-

trous to the people of Waiapu and the neighbouring parts.
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whose spears and meres were a very inadequate defence against

the firearms of their assaihints. Every pa that was attacked
was taken with great slaughter, and the survivors, to the

number of many hundreds, were carried off as slaves. There
was great consternation throughout the district, and numbers
of the people hid themselves away in their mountain fast-

nesses until their much-dreaded invaders had departed. The
southernmost pa taken by the Ngapuhi was only about five

miles distant from Tokoanaru, and from this point they re-

traced their steps and returned home. Pomare likewise came
as far south as Tokomaru, but he treated all the people to the

south of the East Cape as friends, and formed a matrimonial
alliance with them, taking as his wife Te Eangiipaia, daughter
of Te Porioterangi. Rutherford mentions Pomare as being

near the East Cape, on his way home, when he and his friends

returned from their visit to Taranaki ; but of Hongi's invasion

he does not say a word. And yet, of all the events which dis-

turbed the monotony of everyday life during those ten years,

there could have been nothing to be compared with this. It

is impossible that any one who was w'ell acquainted with the

circumstances of the district at the period in question should,

in relating the principal occurrences of those years, pass over
such a calamity as this without the slightest allusion.

The last event of importance in Eutherford's narrative is

the expedition to Kaipara to take part in the war with Hongi

;

but the natives of the part of the country from which this ex-

pedition is said to have started have no knowledge whatever
of anytliing of the kind. The account, too, which he gives of

the battle makes it very doubtful (to say the least) whether
he was present at it, as he represents himself to have been

;

for he gives the victory to the wrong side. The Kaipara people

and their friends, who were opposed to Hongi, were successful

in the early part of the engagement, brrt were afterwards

beaten with great slaughter, and fled to Waikato, whither
Hongi followed them to avenge the death of his son."

A close examination of the whole narrative leads very
decidedly to the conclusion that Eutherford's account of hi%
personal adventures is a mere romance ; that he knew no-

thing of the locality in which he professes to have resided

nearly ten years, beyond the name of Tokomaru ; and that,

whether the years which he spent in New Zealand were many
or few, they were spent in the north, somewhere in the neigh-

bourhood of the Bay of Islands.

But what, it may be asked, could be the object of such a

fabrication ? To this question I can only suggest a possible

* For the particulars of this battle, and its results, see the " Life of

Henry Williams," by Hugh Carleton, vol. i., p. 64, note.
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answer. It uvAy be that Kutherford was a deserter from one

of those ships whicli, in the early days, so often visited the

northern part of the island for the purpose of procuring kauri

spars. Supposing this to have been the case, it would be an
object of supreme imjDortance with him that he should escape

detection ; and it would be a great help to him in securing

this object if he could induce the natives among whom he
found a home to confer upon him the honour of a tattooed

face ; and it would be with the same object in view that he
concocted the plausible story of the capture of the " Agnes,'^

and of his forcible detention in a distant part of the country,

to account for his appearance on his emerging once more into

the civilized world.

Art. LIII. — 0)t some Means for increasing the Scale of
Photographic Lenses and the Use of Telescopic Powers in

connection irith an Ordinary Camera.

By Alexander McKay, F.G.S.

[Read before the WeUuiglon Pliilosophical Society, 13tli August, 1S90.]

Occasionally notices appear in works devoted to, or inci-

dentally treating of, advances in photographic art, by which
it is evident that telescopic photography in its application to

ordinary landscape views is engaging the attention of those
aiming at improvements in photographic apparatus.

There seems also to be a difference of opinion as to how
far irzic sharpness and distinctness is a virtue in a landscape
photograph. No doubt in this respect the distant parts should
be rendered in due subordination to the middle and fore-

ground parts of the picture. This matter in most cases takes
care of itself, and very frequently the complaint is well
founded that the distant parts of the picture are indifferently

rendered. In my opinion the defects here spoken of are only
too common.

Again, in approaching the outskirts of a mountainous
country, such as the Southern Alps of New Zealand, or the
Seaward or Inland Kaikouras in the north-east part of the
South Island, there are many excellent combinations which,,

on account of the distance, cannot by an ordinary instrument
be rendered except on a very small scale, and then totally

devoid of anything like detail. This difficulty or impossibility
has often been a matter of great regret to myself, since, when
the mountain-range is viewed from such a distance as admits
of a picture being taken on a scale sufficient to show anything
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like the details, the picturesque combiuatiou first observed has
vanished, and something totally different has taken its place.

This must have been the experience of many amateur and
professional photographers besides myself.

To meet and overcome such difficulties lenses of more than
ordinary focal length might be used. Lenses of 25in. or of

30in. focal length would, no doubt, to some extent satisfy the
j'equirements of the object in view ; but, as such instruments
require the use of cameras of a corresponding extension, the
apparatus would prove cumbrous, unwieldy, and also unstable
should the weather be at all windy.

Some of these difficulties it has been attempted to over-

<,'ome by the use of an ordinary telescope attached to and
placed in front of the lens ; but at first sight it nmst be evi-

dent that this is a very doubtful improvement, involving as

it does the support of the telescope and otherwise the un-
steadiness of the sliding parts. Besides, the results are not
what should be aimed at. The picture resulting, though
sharp in detail, is of small size, and requires the after-process

of enlargement, which may or may not be successfully accom-
plished.

Some years ago I set myself the task of producing tele-

scopic pictures, and at first I used an ordinary achromatic tele-

scope having positive focus ; but, for the reasons already
pointed out, I soon discovered that this could be of no use as

a;pj)lied to the purpose I had in view, and it became evident

that what was wanted v^as a telescope of considerable power,
but having a very short focal length. As meeting the re-

quirements of the case, and serving the purpose I had in

view% I made use of one tube of an opera-glass of small
size. This, placed in front of the photographic objective,

gave a much larger picture than that obtained by using the
longer-focussed telescope with positive focus. I next mounted
the lenses, the objective and eyepiece, in separate tubes, sliding

one into the other, so that this part could thus be focussed,

and afterwards fixed the wliole to the case of a single achro-

matic photographic lens. With this, and by varying the
power of the biconcave eyepiece-lens, I obtained pictures of

different scales, varying in size from a quarter-area to that of a
half-plate. At the same time I also found that, by a slight

a;djustment of the telescopic part, focus on the camera-screen
could be obtained at any distance, from near contact with the
back lens to the furthest extension the camera was capable
of, and this with a corresponding increase of the scale and size

of the picture as the length of the camei'a-screen was greater

from the back lens of the instrument.
I could now produce pictures of almost any :^ize, but they

were lacking in vigour, and were not quite as sharp as I de-



McKay.—On Tclescojjir Piiulographii. 463

8ired they should be. TJiis last defect I subsequently found
was due to a dissociation of the visual and actinic foci. But
I had so far succeeded in my original object, and, besides, had
made two discoveries which I rightly deemed to be of con-

siderable importance : first, that the focus on the screen of

the camera-box is, by use of the optical combination described,

controlled by the telescopic part, and that a very slight differ-

ence in the distance between the objective and the eyepiece

shifted the position of focus in the camera-box very consider-

ably ; second, that as the power of the eyepiece was varied

the size of the picture was affected, though in the case of

the higher powers there was necessitated a greater length of

the telescopic part.

At this stage I made use of a IJin. objective lens, with an
eyepiece of such power that, with the screen at a distance of

Tin. from the back lens, a picture 6fin. by 4fin. was obtained.
And shortly I found that it was not necessary to use tlie photo-
graphic objective at all, and that the telescopic part of the
combination alone was suiiicient to produce a moderately
sharp picture ; but in using tlie latter I was much troubled by
the introduction of both chromatic and spherical aberration.
In the face of these difliculties I obtained a number of pic-

tures which under the circumstances might be considered as
very fair results.

The instrument as it then was required a very small stop
to produce anything like sharpness in the photograph. I
have used a stop not more than -gVin. in diameter ; and, with
one of sVn., used to obtain results on a Wratten and Wain-
wright's " instantaneous plate " by giving an exposure of fron)

five to eight seconds.
Th" difficulty now was that over and above the twofold

optical aberration of the instrument there was such poor illu-

mination of the screen that it scarcely sufficed for the cor-
rect focussing of the instrument ; and it might be, too, that
there was some slight displacement or the visual and actinic
rays. To obtain more light I had to make use of an objective
lens of larger aperture; and, this being of considerably longei-

focus, the consequences were that the two foci were disso-
ciated to such an extent that some compensation had to be
devised whereby to neutralize this effect. I overcame the
difficulty by constructing an eyepiece for use in the position
of the camera-screen, but which could be pushed forward into
the camera-box the distance required to obtain the correct
focus; and, this once determined, a stop-flange was so placed
that the same distance could be again found after this part of
the instrument had been withdrawn to make way for the dark
slide and prepared plate.

The use of a 2-Jin. obj-etive lens of long focus with the
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same eyepiece involved the necessity of a greater length of

telescopic tube in front of the camera. I found, however, that

the increased scale of the objective, due to the flat curvatures
of the lens, enabled me to use an eyepiece of much lower power
for obtaining a picture of the same size and scale as formerly

;

and that, to effect this, the wliole optical combination need not
exceed Sin. in length.

To overcome the chromatic and spherical aberrations above
mentioned, I constructed a back combination consisting of a
convexo-concave single lens, in near contact with the concave
side of which a plano-convex achroinatic lens was placed.

This, though somewhat reducing the scale of the picture and
the area of the circle of light, rendered the instrument nearly

non-chromatic and perfectly rectilinear. I could now produce
photographs the scale of which exceeded that of an ordinary
half-plate lens, including an angle of 40°, five, ten, twenty, or

even thirty diameters, simply by giving to the back lens a
greater power of dispersion.

Used microscopically, I found that I could cop}' objects

size for size at distances of 10ft. or 20ft., or more, thus ad-

mitting of the proper and effective lighting of the object to be
photographed, and, in the case of spherical, cylindrical, or

conic bodies, giving a representation more in accordance with
the distance at which most objects are viewed ; and I have
no doubt that the larger forms of the instrument will within

certain limits be very useful for microscopic work up to six-

teen or eighteen diameters. Most of the photographic prints

which I exhibit were taken with the 2^in. lens, having the

eyepiece or back combination last described.

This instrument, although it did fairly good work, was on
the whole too bulky and heavy for use in the field, and I had
for field-work to devise a lighter and more handy form of the

same, which, with some modifications, is before yoiT.

In this, the optical part consists of a Eoss's "rapid symme-
trical lens,'" which, with the tube attached, is fitted to a tra-

velling-screw, thus enabling the focussing of the instrument to

be effected, if it is not desired to effect this by shifting the

camera-screen. The outer photographic doublet being free

from both chromatic and spherical aberration, it is not neces-

sary to be so careful as respects the eyepiece, because aberra-

tion is not so likely to be present in that part of the instru-

ment. Therefore the eyepiece fitted in the after-piece of the tube

is a simple biconcave lens serving only the purpose of dispers-

ing the rays at a greater angle than that at which they escape

from the back combination of the rectilinear lens ; otherwise

it acts in the same way as the instruments I have described at

greater length, with this variation only : that, if the distance

between the outer combination and the eyepiece be increased
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or lessened, this displaces the focus on the camera-screen only
by half that distance, and an adjustment of lin. on the tube
represents about 2iu. of difference in the camera.

The eyepiece taking the place of the camera-screen is ad-
justed to the j)lane of the sensitive surface of the plate in the
dark slide, and is easily brought to as great a degree of exact-

ness as the dark slides themselves will register, and if needful

it may also be made to compensate any displacement of the
foci that may occur through using an imperfect telescopic eye-
piece. In using the screen eyepiece the picture should be first

arranged, and a proper balance of focus obtained; then, throw-
ing back or aside the screen, the eyepiece may be applied to

the production of focal sharpness, which may thus be made
as perfect as lies within the capacity of the lenses concerned
in its production.

Such, so far, have been my experiments and discoveries,

and in bringing them and the instrument under the notice of

the Society I do so with a view to their publication, so that
others may have the opportunity of making improvements ou
what I have already effected, or of suggesting something en-
tirely new in its place.

Ai;t. LIV.—The Determination of the Origin of the Ecirth-
quake of the 5th December, 1881, felt at ' Christchurch
and other Places.

By Geoege Hogben, M.A.

[Uea-'' before the Philosophical InsHtntc of Canterbury, 2rul October,
1800.;}

Plate XLI.

I BEGAN to examine into the circumstances of this earthquake
in connection with the general work of determining the origins
of New Zealand earthquakes, and expected to find that the
source of the disturbance was situated beneath the surface of
the earth somewhere in the neighbourhood of Castle Hill, or
(as Professor Hutton suggested tome in conversation) between
Mount Torlesse and Mount Franklin. The evidence, however,
gives a different result, and yet I believe is sufficient to show
that the epicentrum is at or near the same spot as that of the
1st September, 1888.

The facts on which the present notes are based are related
in the Lyttelton Times and Press of the following days. Very
full accounts are given, but the number of data exact enough
for our purpose is small.

30
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The places at which the earthquake was felt are as fol-

lows :

—

Place.

Cbristchurch

Lyttelton .

.

Rangiora

Kaiapoi
Waikuku .

.

Saltwater
Creek

Gust
Oxford

Prebbleton

7h.36m.
43 s.,

N.Z.M.T.

7.33

7.35

About
7.45

7.35

Apparent
Direction.

N, to S. or

N.E. to

S.W.

Apparent
Duration.

N. and S.

10-35 sees.

S.E.toN.W. Nearly ^
mill.

E. to W.
E. to W.

E. to W.

70-80 sees.

Effects. Remarks.

Piece fell off cathedral

tower. Chimneys,
ceilings damaged,
bells rung, panes
broken, articles
thrown off shelves,

water in open vessels

spilt; Avon stopped
flowing for a mo-
ment, then flowed
slightly more quickly.

Not so much dam-
age as 1868. Several

clocks facing E. and
W. stopped, but those

facing N. and S.

went on.
" Sharp" {or " very se-

vere"). S.s. " Wa-
katipu" heeled over

on to wharf. No
damage. Clock at

time -ball tower
stopped at time
named. Town-clock
bell struck several

strokes at 7.38 ; seve-

ral clocks stopped
tben.

No damage done. All

pendulum clocks, in-

cluding town-clock,
stopped at 7.33. One
of the sharpest since

1871.

No damage of conse-

quence. Some artc-

sians stopped flowing

for a time.

Unusually heavy.
Chimneys moved ^in.

to 2in. A few, badly
constructed, over-
thrown. Bottles off

shelves. Nearly all

clocks stopped.
" Sharp." School-bell

at Lincoln rang. No
damage.
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Place.
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fifteen to twenty seconds : the second shock, at right angles
to the first, began before the first had died away, and so gave
to most people the impression of a tv.istiug motion ; it was
of undefined duration, but more marked in most of its effects

than the first shock. This agrees remarkabl}' ^Yith the result

presently arrived at.

Bangiora.—The pendulum of the town clock vibrated in a
plane W. by S. to E. by N. Other clocks, at right angles to

this direction, also stopped. Mr. T. W. Kowe has been good
enough to ascertain this fact for me.

The two movements, the normal and transverse, are clearly

distinguished at Greymouth, Christchurch, Kangiora—in the
last two places the stopping of the clocks gives a direction at

right angles (or nearly so) to the direction said to have been
noted. Most of the given chrections can be explained only
either on the hypothesis of error in observation, or on the
hypothesis that it was the transverse motion whose direction

was noted. Tlie transverse motion seems to have been more
marked everywhere ; and, even were it not so, it is natural
that people should mark its direction more carefully than the

movements taking place in the first moments of surprise. The
time 7.37 or 7.38 at Christchurch is on any hypothesis of the
origin inconsistent with the best time given, 7h. 36min. 43sec.

a.m.. New Zealand mean time, at Lyttelton. Most of the times
are approximate, being to the nearest five minutes only.

Determination of the Origin.

1. B/j Direction of tJie ShocJt.—By driiwing straight lines on
a map through the given places in the directions named, and at

right angles thereto in case these chrections maj' be those of

the transverse vibrations, we find three possible circles to cut

or touch a fair number of the lines drawn, within wdiich the epi-

centrum is to be looked for : (1.) A circle, centre A (see PI. XLL),
radius ten miles and a half, an epicentrum within which
would agree roughly with Lyell, Sheffield, Greymouth, Hoki-
tika, Eangiora, Waiau, and Kaiapoi (almost). (2.) A circle,

centre B, radius thirt}' miles, agreeing with Hokitika, Shef-

field, Eangiora, Christchurch, Lyell, Waiau, Greymouth.
Note that this circle has to be made very large to include a
fair number of the directions, and is not quite consistent with
the probable correct assumption that east to west is the direc-

tion of the normal wave at Greymouth. (3.) A circle, centre

C, radius seventeen miles and a half, agreeing with Christ-

church, Lyell, Sheflield, Hokitika, Waiau, Eangiora, Oxford,
Greymouth, Hurunui, &c.

The circle, centre B, answers to the facts which giv^e at

first sight the impression of an origin near Castle Hill ; but it

is worthy of remark that I did not, with any combination of
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the time-observations employed, gat an epicentrum situated

within tliat circle.

2. By Time -observations.—Those used were—Eangiora,

7.33;- Greymouth, 7.33;- Westport, 7.34 ;- Sheffield, 7.34 ;

=

Lyttelton, 7.36f;- Lyell, 7.35; Kumara, 7.35; Hokitika,

7.37 ; Christchurch, 7.37. The remaining times are either of

doubtful value, or are inconsistent with any possible theory.

3. Method of Straight Lines (Milne, p. 200).—Four lines

are available—those got, namely, from the times at the follow-

ing pairs of places : (a) Eangiora-Greymouth, (b) Westport-
Shefiield, (c) Lyell-Kumara, (d) Hokitika-Christchurch. The
intersections of these lines give as possible positions of the

epicentrum the six points marked with dots on the map.
(d is one of the intersections of the last-named line, Hokitika-
Christchurch.) All the points except (d) are within the circle

C, and immediately to the north of Lake Sumner. The in-

tersection of (a) and (b) gives D, within a mile of F (see

below)

.

4. Method of Circles (Milne, p. 201).—I tried fourteen or

fifteen combinations of the given data, and the positions ob-

tained for the epicentrum are shown with small crosses on the

map. Most of these lie in the north-east quadrant of the
circle A. E is obtained from Lyttelton, Eangiora, Sheffield,

Greymouth, and nearly agrees with Westport. It corresponds
to a surface-velocity of six miles per minute, and a time at

the centrum of 7.23-| or 7.24 a.m. Its position is about 16
miles almost due north of the south-east end of Lake Sumner.

5. Method of Co-ordinates (Milne, p. 206).— The most
satisfactory results are given by the first five of the times
named in Method 2. The equations give an epicentrum F, 10
or 104 miles north of the middle of Lake Sumner, 172° 16'

E. long., 42^ 34' S. lat. ; velocity, 7-18 miles per minute.
The equations show themselves not exact enough to determiiao
either the time at the centrum (they give 7.27J) or the depth
of the latter. By trial it is found, however, that a time at

the origin 7-26 a.m., and some depth less than ten miles
(perhaps less than five miles), will agree best with the position
and velocity found.!

Intensity.—Whether we take F, E, or D, the velocity ap-
pears to have been very small—only 500ft. or 600ft. per

* Most reliable.

t The occiuTences reported to have been witnessed at Lake Sarah
(N.Z. Journal of Science, vol. i., p. 17G ; Trans. N.Z. Inst., vol. xv.,

p. 5.33) can very well be explained as secondary effects of the earth-
quake. The statements of damage to the buildings, as far as they arc
opposed to our conclusion, can hardly weigh against the remaining evi-
dence. Indeed, the damage done to the south-east corner of the Castle
Hill Hotel suggests the transverse vibration of a wave proceeding from the
north-east—that is, from the epicentrum found.
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second—and the earthquake, therefore, a very shght one, as
measured by the intensity of earthquakes in other parts of the
world.

The technical assumption has been made that the epicen-

trum is a point ; the argument seems to show that it is not of

large extent ; with our data we cannot determine its size or

shape. F, E, D, are all within a few miles of the epicentrum,

as determined by Professor Hutton (Trans. N.Z. Inst., vol.

xxi.), of the earthquake of 1st September, 1888. It is note-

worthy also that the geograplheal distribution of the shock,

though not quite so great, is the same, as far as it goes, as the

distribution of that earthquake. The fact that both the

earthquakes that have injured the Christchurch Cathedral
have proceeded from the same place may be worthy of prac-

tical consideration in any attempts that may be made to

guard against possible damage in the future.

Aet. LV.—The Origin of the Earthquake of tJte 27th De-
cemhcr, 1888, felt in Canterhury and Westland.

By Geoege Hogben, M.A.

[Read before the Fhilosopliiccd I-nstlUite of Canterhuri/, Gth November,
2890.2

Plate XLII.

This earthquake was felt generally throughout Canterbury and
Westland, and, though it was of a slight nature, the shock or

shocks were so distinct, and the observations (in the absence
of instruments) appear to have been so accurately taken, that

the epicentrum can be determined with great exactness.

The principal data are as follows : Greymouth, 9.32 p.m. ;

Waikari, 9.29 p.m. ; South Malvern, 9.28 p.m. ; Sheffield,

9.28 p.m. ; Christchurch, 9.27 p.m. ; Ashburtou, 9.27 p.m.

;

Dunsandel, 9.26 p.m. ; Akaroa, 9.26 p.m. (or 9.25^ p.m.).

Inquiry made into the circumstances of these observations

at the time seemed to show that those at Akaroa and South
Malvern were the most exact. For the former I am in-

debted to Mr. W. Walton, then headmaster of the Akaroa
High School, and the two times given represent the limits

within which the beginning of the shock took place. That at

South Malvern was taken by myself. In each of these cases

the second as well as the minute w'as taken, and the times

were verified as soon as possible afterwards by New Zealand
mean time. They are almost certainly correct within a quarter
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of a minute. The times at Greymouth, Waikari, Sheffield,

and Christchurch are also probably correct to half a minute

—

that is, to the nearest minute. Those at Ashburton and Dun-
saudel are more doubtful ; but even the inclusion of these does

not give results widely divergent from the others.

The directions noted are far less satisfactory, probably on
account of the apparently twisting character of the movement,
or, more strictly, the quick succession of the transverse move-
ment upon the normal movement.

The methods emj)loyed in determining the epicentrum
were the methods of straight lines, of circles, and of co-

ordinates. The last, however, gives such definite results for

the origin itself that it will be enough to state those alone,

remarking only that the other methods do not disagree there-

with, or show only such slight disagreements as can be ex-

plained without any straining of the evidence.

Taking Greyu:iouth as the origin of co-ordinates, its meri-
dian as the axis of x, and the axis of y eastwards, from the
times at Greymouth, Waikari, South Malvern, Christchurch,
Akaroa, we get the following equations (see Milne's "Earth-
quakes," p. 207) :

—

64X+ 150//+ 9u-32v= 6,649.

138x--f 76//+ 16zt-4w= 6,205.
U2x+ 14:81/+ 25it- 510 = 10,517.
mix+ 1801/+ 36u -62V = 16,561.

The solution of these gives us

—

X =
y =

118 miles.

83 miles.

367, .•. V = 19-21 miles per hour (velocity of

propagation )

.

^
w = 5,605, .'. t = 7-636 mmutes,

and time at the origin 9h. 24-364min. p.m.

z = 24-2 miles (depth of origin).

O on the accompanying map (PI. XLII.) marks the position
of the epicentrum : taking this and the depth of the actual
centrum to be correct, we find the distances from the centrum,
and the time at the origin as found by reckoning back from
the times observed at the several places, to be as follows :

—

Greymouth
Waikai'i

South Malvern and Sheffield

Ashburton
Dunsandel
Christchurch ...

Akaroa

144 miles
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The agreement (the time at the origin, of course, should
theoretically be the same from whatever place it is determined)
is remarkable. No other assumed depth gives by trial any
results so close. For Akaroa, in the last table, 9.26 is taken
as the time of the beginning of the shock ; it was, how-
ever, probably nearer to 9.25|- than to 9.26. Taking it as

9h. 25-7min., the origin of the shock felt there should be nearly

8 miles nearer to Akaroa. A is the nearest point to Akaroa
that the other data will allow. In the same way the Ash-
burton time may be made to agree with the rest by supposing
an extension of the disturbed area above the origin in the

direction of B. I have therefore marked A B as a possible

boundary of the epicentric area. I have little doubt about
the portion OA;'-' but the other portion, OB, is far within
the limits of error, and is not more, therefore, than a specula-

tion.

Professor Hutton, in a letter to the Press, gave the epi-

centrum as H. (See PI. XLII.) He used, however, only part

of the above data, and, finding that I was engaged on the ques-

tion, did not pursue the matter further, but courteously gave
way to me.

To sum up : The earthquake had its origin beneath the

sea at a point (O) 45 miles south-by-east from Christchurch,

nearly opposite Akaroa Heads and the mouth of the Eakaia

;

in longitude 172° 51' E., latitude 44° 10' S. ; at a depth of

about 24 miles. The shock took place at the origin at

9.24^ p.m., and was propagated with a velocity of 19i miles

per minute, or 1,690ft. per second.

The chief interest connected with the determination of

this earthquake-origin is, that I think it will be found that

most of the small earthquake-shocks felt from time to time
in Christchurch and its neighbourhood proceed from the same
region. For instance, there is very little doubt that a series

of earthquakes on the 5th and 6th of June, 1869—much dis-

cussed in the newspapers at the time—had their origin at

nearly, if not quite, the same spot,

* Even the later time, 9.26 p.m. at Akaroa, requires us to suppose
some extension of the epicentric area towards A. By assuming further
that the portion of the earth's crust where the disturbance originated (or

the focal cavity) was nearer the earth's surface in the direction of A than
at 0, we may make the agreement of the data from the six best planes
perfect. Without complete seismographic apparatus, however, such an
assumption can be no more than a mere conjecture.
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Art. LVI.—Notes on the Earthquake of 7th 21arch, ISOi),

felt at Napier, Gisborne, and other Places.

By George Hogben, M.x\.

[Read before the Pliilosophical Institute of Cantcrhiiry, 7th August, 1890.]

Plate XLIII.

By the courtesy of Dr. Lemon, I have, since December, 1889,

been allowed to receive memoranda of earthquake-shocks as

observed by ofiicers of the Telegraph Department at various

places in the colony. Up to the present time there has been

only one earthquake (the one that forms the subject of these

notes) for which the returns received have been sufficient in

number to be used for the determination of the position of the

earthquake-origin ; but the means thus adopted will, I trust,

secure what has generally not been secured in the past, a suf-

ficient number of reliable data for determining the origin of

any important earthquake in the future.

I need scarcely point out that the officers of the Telegraph
Department, most of whom seem to take considerable interest

in the subject, have unusual opportunities of aiding the deter-

mination of tlie chief centres of earthquake-disturbance by the
only exact method that is possible at present in New Zealand
—namely, by means of careful time-observations.

In regard to the particular earthquake referred to, I have
rejected all other notices (newspaper and otherwise) as too
inexact for the present purpose.

The returns from the several telegraph-offices are as fol-

lows :

—

Place of
Observation.

Napier

Gisbonio
Feilding

Observed
|Time of i

Begiuniug
j

of Shock,
j

(N.Z Mean
Time.)

3.

Direction of
Wave, as

reported to
have been
observed.

Nature of Sliock as
reported.

5.25 p.m.

5.25 p.m.
5.29 p.m.

Taupe (Tapu-{ 5.2<J p.m
aeliariiru)

Wanganui . . 5.30 p.m.
Wellington 5.30 p.m.

Blenheim

Bull's

Tauranga .

.

5.30 p.m.

5.31 p.m.
5.35 p.m.

:

N. to S. (ap-

j

parently)

:
N.E. to s.w.

! Not defined

'S.E. ..

N.E. to S.W.
S. to N., then
N. to S.

N. to S. ..

N.E. to S.W.
S.E.toN.W.

Sharp. Clocks stopped.

Previous rumbling
Very sharp .

.

Slight. Vibration con-
tinued evenly for

Sharp. Peculiarly un-
dulating motion

Severe (?) .

.

Slight

Slight. Previous rum-
blings for a few se-

conds
Sharp.
Severe

Duration.

15 seconds.

.30 seconds.
35 seconds
(exactly),

i minute.

33 seconds.
i seconds.

5 seconds.

5 seconds.
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Beviarks upon the Above.—These are all the places from
which returns were received : none were sent from Kai-
koura, Nelson, Foxton, Masterton, Ohinemutu. The times
in all cases are stated to have been checked by New Zealand
mean time. The remarks in column 4 are given nearly in the
words of the observers (abridged). As usual, very different

ideas of the severity of a shock exist in the minds of different

persons. The only definite effect noted at any place was the
stopping of several clocks at Napier. At Wanganui the shocks
are called " severe," but the effects (for which a separate

heading is provided in the forms supplied to the telegraph

officers) were only very slight—the shaking of crockery and
utensils, without any breakage. '•= The items in column 3, in

the absence of special instruments, are of small or, at least,^

uncertain value : the newspaper reports in many cases give

almost every point of the compass for the apparent direction

of the wave, and an officer of the Telegraph Department can
hardly be expected to form a much better idea on this point

than an outsider.

From the general character of the memoranda forwarded
from time to time I should be inclined to place most reliance

on the returns from Wellington, Wanganui, Napier, and Gis-

borue, in the order named ; and to these, on account of the
internal evidence, I would add the present return from Taupo.
The times at Bull's and Blenheim must either be rejected as

inconsistent with any hypothesis of the origin—that at Bull's

palpably so—or it must be supposed that in those cases local

causes gave rise to considerable retardation and acceleration

respectively of the rate of propagation.

The first impression on comparing the observations with the

map (PL XLIII.) would probably be that the epicentrum must
be looked for at some point between Euapehu and Napier. This
obviously would not agree with the return from Gisborne, or

with the difference of one minuce only between Wanganui and
Wellington (which must both be taken as good observations).

Originfound hij the Direction of the Wave.—If we remember
that what an observer generally records is the apparent direc-

tion of the vibration, not that of propagation ; that the normal
and transverse movements of an earthquake are at right angles

to one another ; and that the longitudinal (or normal) motion
generally reaches a place first, we should have, when both
movements were felt, a fairly good guide of a rough kind to

the direction from which the shocks proceeded (assuming
the absence of reflection or deflection of the vibrations).

When movement of one kind only is reported, as we cannot
tell which of the two it is, we must draw two lines on our

* This fact, and tliesmall velocity of propagation, show that the earth-

quake must be classed as " slight."
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map through each place, one in the given direction, and the

other at right angles to it. Doing this with our present data,

and attempting to describe the smallest circles that shall touch

or cut as many of these lines as possible, we find that two such

circles can be "described : (1) one, with its centre almost in the

centre of the triangle Taupo, Napier, Gisborne (no point within

or near this circle could be assumed to be the epicentrum,

in face of the returns from Welhngton, Wanganui, and Tau-

ranga) ; (2) another circle can be described with a radius of

about 38 miles, and a centre (marked A on the map) in the

Pacific Ocean east of New Zealand, about 232 miles from

Napier or Gisborne, and 300 miles froin Wellington. It will

be seen that this is consistent with what follows.

MctJiod of Straight Lines.—This method may be used with

three pairs of places at which the tiiues are alike : Welliug-

ton-Wanganui (5.30 p.m.), Napier-Gisborne (5.25 p.m.),

Taupo-Feilding (5.29 p.m.). The first two pairs of places

(the lines joining which differ most in direction) would give an
epicentrum (B) nearly on the 180th meridian, in latitude
40"^ 54' S. This point is about 6 miles from the nearest part

of the circle (centre A).

Method of Circles.—^Witli a velocity of 15 or 15i miles per

minute an epicentrum (C) can be found from the data of the

five places Gisborne, Napier, Taupo, Wanganui, Wellington.

It is in longitude 179° 38' W. (180° 22' E.), latitude 40° 47' S.,

about 200 miles from Napier, 290 miles from Wellington.

Method of Co-ordinates.—^This method includes the two
preceding, and, being a fuller application (analytically) of the

same facts, must be at least as reliable as a means of ascer-

taining the epieentruni. It is, however, not reliable for ascer-

taining the velocity, time at the origin, and depth of the
centrum, unless the times are very exact indeed. This is

especially the case when the distances of the places of ob-

servation from the origin are too nearly equal, as they are in

the present instance.

It is important, I think, to note the different value this

method has for finding the co-ordinates of the epicentrum and
for finding the other unknown quantities. The distinction I

have made would take too much space to discuss fully ; but I
believe it to be mathematically sound. Professor Hutton has
omitted to draw this distinction in his paper on " The Earth-
quake in the Anmri," Trans. N.Z. Inst., 1888, p. 283. ==

* When more than five equations can be formed, the most probable
solution is to be got by forming the normal equations, according to the
Theory of Errors, from all the equations, rejecting those in wliich mis-
talies, as distinguished from errors of observation, are likely to occur.
My remark, of course, is not to be taken as a criticism upon the value of

Professor Hutton's paper, which appears to me to be a model for all

future workers in the same field in New Zealand.
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Taking the times from all the places except Bull's aud Blen-
heim, with Tanranga as origin of co-ordinates, and the line

Tauranga-Wanganui as the axis of x, then, forming the equa-
tions of ohservation as in Milne's "Earthquakes," p. 206, and
forining the normal equations from them (see Merriman's
" Method of Least Squares," chap, iii.), we have for our normal
equations

—

.r), 559,406,r+ 97,780// -f62,892»--9,5o2/f = 58,622,552,

?/), 97,780a;+ 93,196//+ 45,732?t- 4,952^ = 11,688,384,

)i), 62,892,r-f 45,732// -i-23,842«-2,682u'= 6,722,086,

»'), 9,552.1'-}- 4,952;t'-|- 2,682?t- 322/6'= 1,008,386;

from which we get

.r=109 miles (nearly), ?/ = 305 miles (nearly)

;

the deduced values of r, t, and z being, as I have pointed
out, unreliable.

The epicentrum thus given (D) is situated in longitude
179^ 9' W. (180'^ 51' E.), latitude 40^ 38' S. ; it is distant from
Wellington 320 miles, from Napier 221 miles, from Gisborne
205 miles. The above normal equations give us the most
likely position for the epicentrum, if the observations be of

equal weight. I believe we are justified, however, in taking
the tin:ies of the five places named as of superior weight ; but,

being unable to assign any figures that shall accurately mark
the difference in value, I take the four equations of observa-

tion for those places alone, and find an epicentrum (as near
the true one as we can get) at E, 179° 49' W. (or 180° 11' E.),
40° 54' S. ; 280 miles from Wellington, 198 from Napier. This
is very near B and C—10 or 12 miles from either—and is

within the circle whose centre is A.

Time oA the Origin.—Erom the same five places the fol-

lowing table gives the deduced time at the origin :
—
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last coluinu on the assumption that the centrum is at a

depth of twenty to thirty miles.

The result of the method of circles shows that we can-

not assume a velocity greater than about 15| miles per

minute; hence the time at the origin must have been 5.12

p.m. nearly.

Velocity of propagation = l,S64:it. per second, nearly.

Depth of Centrum.—No plausible estimate can be made as

to the deptli of the centrum, the distances being too great, or,

at least, too great for the degree of accuracy of the time-

observations. The origin was probably deep—say between
twenty and thirty miles.

General Remarks.—I have not received or seen any notice

of any extraordinary sea-wave being observed. I do not

know that any previously-recorded earthquake can be referred

to the same origin, unless it be that of the 30th October, 1879
(though this is doubtful).

The epicentrum has been assumed throughout to be a
point, which, of course, it is not. It might very well be an
area that would include B, C, E, and even D. But we have
no means of determining the e.^tent of the disturbed area.

Art. LVII.—Busli Notes; or, SJiort Objective Jottings.

By William Colexso, F.E.S., F.L.S., &c.

[/iCrtrf before the Havhc's Bay Philosophical Institute, 14th November,
1890.]

"Tis in ourselves that we arc thus aud thus.
Sh^vblespeabe.

1. On a Clear Pool of Water in the Thick Forest.

It is a pretty and a i^leasing sight to come suddenly on a
deep pool of water in the dense still forest, especially on one
formed in an excavation having steep sides, made by the side
of the railway-line, with its pure smooth surface shining like a
mirror, and clearly aud faithfully reflecting the images of all

branches and leaves and flowers of trees and shrubs, and of

elegant drooping ferns overhanging its margins and growing
around it. Early in the day, with the sun shining m the
heavens, and its beams glinting down from the clear blue sky
through the open spaces among the tall tree-tops, such a pool
presents a ravishing spectacle, particularly when it possesses its

natural delicate fringes of light-green floating fresh-water Alrjce-—Conferva and Oscillatoria—bespangled with glittering dew-
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drops. And even this is sometimes increased (though rarely)

while one is quietly looking on pleasurably, and drinking in the
scene, by the lighting-down of a dear little black-and-white
forest bird''' on one of the pendulous branches, so that its image
is also reflected clearly in the watery mirror : perhaps it has
come to quench its thirst, and will patiently wait until I retire ?

And then, suddenly, on the falling of a leaf, or a flower, or a
tiny twig into the pool, all is blurred and vanished as if by
magic; but ere long, the day being calm, the pleasing scene
returns, and affords a delightful object for contemplation.
This is also further heightened by considering the foulness of

the bottom of the said water, caused by thick deposits of rotten

leaves, mud, &c., which, on being only slightly stirred, mar the

whole. As Shakespeare quaintly and truly remarks,

—

Roses have thorns, and silver fountains mud.

Just so it is with many of us. And, while thus contemplating
and moralizing, his truthful and natural religious lines con-

cerning the retired woodland life come rushing to the fore :

—

And this our life, exempt from public haunt,
Finds tongues in trees, books m the running brooks,

Sermons in stones, and good in everything.

Here I may mention that such a still pool of clear water
was formerly used by the Maori chiefs as a kind of mirror, to

show them the appearance of their own hair and heads when
dressed with feathers, &c. And, of course, such a pool was
sacred, and its water never used for any other purpose, unless

it were to wash that one chief's head. Such pools have often

served to remind me of the ancient poetical story of Narcissus.

I well remember in one of my early journeys at the north
(in the "thirties") stopping at a Maori village where I had
never been before. I noticed a delightful little pool of clear

cold water in a rock-basin in the side of a rivulet in a seques-

tered spot in a thicket near by, and, being thirsty, I drank from
it. This was seen by one of the Maoris of the place, who soon
informed the others, and my transgression formed the subject

of a long public debate as to what was to be done to me by
way of retaliation, and what was I to pay as a fine or recom-
pense. The water of that pool had never been drunk before

by any human being, as it was the head chief's mirror-water.

I got ofl', however, partly through my knowing a little of their

language and their ways, and partly through my plea of being

a foreigner and ignorant of the great sanctity of that dell : but
there was much said about it—particularly my temerity, and
its desecration, while some of them also waited to see the ex-

pected results (as in Acts, xxviii., 6).

*Miro australis, wood-robin.
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2. On some Very Small Floicerimj Indiijenoiis Spriuy Plants.

I have often been struck with the neat and pleasing appear-

ance of several of our very small flowering plants inhabiting

the high, open, stony plains in the early spring. These, though

mostly perennial, are low, and cannot be detected from a little

distance, looking over and across those long and broad flats.

To a visitor "at that season, so looking at the plains, with their

small, stunted, withered herbage, they appear 7J7nH(f/ac/e very

dreary, and look still more cheerless than they really are when
the blustering cold winds occasionally sweep over them in fitful

blasts, soughing through the. dry and dead stems of the last

year's grasses. To discover their hidden floral beauties is no

easy matter, particularly at this season of the year ; to do this

one nnist wander into them, and sit or lie down, and peer

closely about, even to the pushing- aside the slightly higher and
coarser plants (small herbs and grasses not yet in flower) which
overtop and conceal and preserve them—the lowly vernal

flowering ones. Some of those tiny flowering herbs form broad

perennial patches or little beds, and sometimes slightly-raised

dwarf cushions ; but they are generally very low and flat,

seldom rising above hin. from the ground ; but all grow thickly

intermixed, frequently revealing themselves, even when not in

flower, or their flowers closed, as happens on a dull cloudy day,
l)y the various colours and tints of their leaves, which range
from very dark- to pale-green, bronze, brown, light-red, and
<lark-purple. A few of the more striking may be more parti-

cularly noticed.

One of them, which is sure on first seeing to attract the
attention, is a minute and neat creeping species of Epilohlum
(the si'::vllest of the many species of that genus found in New
Zealand), with its numerous curiously - marked, close -set,

regular, orbicular, yellowish-brown leaves, less than 1 line in

diameter, and its small, erect, white, star-like flowers. Another
is a thick-growing species of Oxalls, with its very small, almost
crisped, compact leaves, and pretty yellow flowers. A minute,
erect, tufted Aspcrula, with its curious bicuspidate leaves, and
terminal white starry flowers always horizontal and gazing
to the sky ; of this genus I think there are two species to be
found here, one being the A. perpusilla of Hooker, which, he
says, "is the smallest flowering plant in New Zealand." A
little and peculiar half-rosulate species of Ilannnculns, with its

small spreading leaves forming a circle closely appressed to
the ground, audits attractive, shining,yellow, star-like flowers,
of 5-6 petals, rather large for the little plant ; and when the
flowers of a score or a dozen of them closely growing together
are displayed to the sun they present a lovely galaxy of floral

beauty hi the desert wild sure to evoke a word of praise. In
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some sheltered hollows ov small depressions in the soil a small
variety of the graceful New Zealand Daisy (" that unassuming
commonplace of Nature ") \Yill here and there be sparingly

seen, fully expanding its day's-eye to the genial rays of the

foster-parent sun. Here, too, may properl}' be placed a small

and neat species of Geranium, which forms low, circular, semi-

tufted plants Sin. -5in. diameter, their root-stocks very stout

and branched, the branches very short, each with many small

and neatly-cut leaves closely appressed to the soil ; its few
pale-coloured flowers, on very short scapes, modestly nestling

in the centre. Another especial peculiarity of this plant (be-

sides its very short flower-stalks) is the varying colours of its

leaves—though all of one plant are of one colour—some being

grass- others pale-green, others dark-brown, and others pale-

fawn with reddish streaks. A minute 3Ii/osotis, scarcely ex-

ceeding lin. in height, and bearing yellowish terminal flowers,

is sometimes to be met with, but it is rare. This little wee
member of the blue-flowered " forget-me-not " family, with its

strangely aberrant-coloured flowers, I first detected on the dry

slielly banks by the sea-shore, near Farndon, forty years ago.

A small erect Cardaiuine, with minute pure-white flowers and
dark-purple stalks, very likely identical with those of the

Antarctic islets described by Hooker. A little spreading green

and shining Colohanthus, with pale-green and white starry

flowers. A highly graceful and curious little Leptinella (or

Cotu.la), with neat and regular pinnate leaves, and tiny heads
of yellow flowers, forming thick matted beds, its long stolons

creeping underground. To obtain only a fair specimen of this

pretty little plant one must cut out a pretty large turf. I have
good reasons for believing there are two distinct species of

Leptinella here on these plains, but they are very much alike

at first sight. Another and a similar plant as to its manner
of growth (but not as to its foliage and flower; is a small

species of Nertera. This plant grows together so densely as

rarely to allow of any other growing among its intermixed and
rooting branches. Its small and simple, close and concave

leaves are almost vertical. Its pale-yellow flowers are dioecious

and highly curious, and are large for the humble plant ; they

grow^ singly, and are produced clear above its leaves, and are

extremely delicate. Its flowers much resemble those of the

larger shrubb>- Coprosma genus, to which this genus is very

closely allied. And yet another very similar plant as to its

densely compact and matted manner of growth, and also in the

form of its closely-set leaves, which are small and very regular,

is a species of creeping Gnaphalium, which often forms low,

close-growing, and tolerably large j)atches ; its slender flower-

ing-stems, however, which are erect, and appear later in the

season, are 2in.-3in. high.
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The myriad flowers of all those Httle plants are all scent-

less, or nearly so ; but not so these of the dwarf perennial

Leucopogon that is found growing intermixed with them, but
mostly in large, distinct, irregular patches, arising from its

creeping underground roots. This is a dear little semi-shrubby
plant, with needle-like tips to its small, neat, close, and regular

leaves, which have also minutely-serrulate edges (a beautiful

object under a magnifying-glass) , each short erect stem, or

branch, of lin.-2in. bearing many sweet-smelling flowers that

sometimes form a little whorl, diffusing a delightful odour ex-

tending to some distance, and serving to betray its source.

Wordsworth truly says, " The flower of sweetest smell is shy
and lowly." This dwarf shrub also bears a small dark-orange
globular fruit (like a little fairy-like cherry), which is edible,

and conttiins one wee stone. Another scented plant is the
elegant-leaved umbelliferous Oreomyrrliis, which displays its

dark-purple stems and pinnated leaves in a small rtidiating

circle closely appressed to the ground, or more commonly to

the fa\-\ n-coloured moss which closely invests it; these are

always easily detected by their pleasing dark colour. The
whole of this pretty plant is equally scented, and the odour,
though strong, is not unpleasant. It is not, however, com-
mon, though perennial, and is mostly found scattered, yet
sometimes several plants are found growing together.

All those plants (with many others) are generally accom-
panied by several small, thick-growing, tufted, and creeping
mosses of various species, and forms, and colours, mostly
barren, yet sometimes found in fruit ; with here and there,

occasionally, a small specimen of that curiously-formed plant
and fern ally, Ophioglosswu, with its single leaf and curious
erect <=p:ke : all which greatly enhance the beauty of the
humble and lowly floral scene.

To me, the meanest flower that blows can give
Thoughts that too often lie too deep for tears.

Wordswo7-th.

There is still another and deeper consideration that finds
its way into the intelligent botanist's mind when pondering
over those little plants—viz., that the same or very similar
species of some of these small and peculiar genera are only
found in far-off isolated spots, distant also from each other

—

as the Andes from Mexico to Chili, Cape Horn and Fuegia,
certain mountains in Australia and Tasmania, and those speck-
like islets (Campbell's Island and Lord Auckland's Islands) in
the Antarctic Ocean. The due and fair consideration of these
facts serves to raise up thoughts almost boundless in the mind
—thoughts, questions, seekings which cannot at present be
reasonably solved.

31
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3. On Some of our Indigenous Forest Birds.

I have been much grieved of late in my visits to the forests

to find scarcely any birds : in this respect so very different from
what the woods formerly were, when they were gay with their

company, and resounded to their melody and screams. Some
species of the old familiar wood-denizens seem to have become
quite extinct, as they are now never met wath. During this

extended visit of mine to the woods I have noticed only a fev/

birds of three distinct kinds in the forests—viz., the ttiuii, or

parson-bird;''' the hotare, or kingfisher;! and ilie inivaha-

ivaJca, or flycatcher;]:—and very few indeed of these. On some
daj's, and during some hours spent in traversing the woods, I

have not observed nor heard a single indigenous bird. It is,

however, very pleasing to hear the deep and rich loud notes

of a parson-bird perched high on a topmost and exposed
branch of a tall tree—his favourite position when singing

—

especially at sunset, when it is as a call to vespers. Very
likely its song is now considered the more melodious from its

rarity. I am of opinion that the cock-bird sings to its mate
when she is sitting in her nest hatching her eggs. It is a very
pleasing sight to see a pair of them together diligently occu-

pied in extracting honey from the tree-flowers, especially when
the sun is shining on their glossy, submetallic, dark plumage.
I have in former years seen tw^o and three pairs together so

employed in one small tree. On such occasions, if unobserved
by them, and one keeps quiet, they maybe pleasingly watched
for some time, as their whole attention seems to be given to

their sweet and profitable labour.

The kingfisher, being a shy bird, and generally making its

nest in steep cliffs by sides of streams, is rarely seen at this

season away from its breeding-place. I have seen more of

them in my garden and fields on the hill at Napier, in the

winter season, than I have ever seen together in the woods.
At Napier they catch crickets, mice, &c., and are very service-

able. Mr. S. G. Brandon, of Meanee, once sent me a king-

fisher that he had found very recently dead in his paddock.
It had a large mouse in its beak, a little more than half-

swallowed. No doubt the living mouse had in its death-

struggles bitten and clawed and held on to the bird's throat,

so that both had miserably perished together. Here, in the
bush, I noticed a pair of them having their nest in a hole

near the top of a tall dead tree denuded of its bark, that was
at least 40ft. high, and which stood at the edge of a wood by a
small stream. A large bushy tuft of the long-leaved epiphyte

* Prostlicmadcra novce-zealandics,

t Halcyon vagans.

I PJiipidura flahclUfera.
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Astelia grew in the angle of a branch over the entrance.

When their young were hatched it was quite a sight to see

the parent birds continually flying down to the stream and
returning with a small fish in their bills. On one or two
occasions, when I timed them, each of the birds would go and
return in about six minutes. I noticed they were not both
absent together.

The interesting little flycatcher, with its monotonous sharp

and short cry, which always seems to prefer making the

acquaintance of man in the forest solitudes, I have seen but

few of during this visit. By imitating its cry, or, rather, I

think, the cry of its young, it will keep about one, gradually

coming nearer and nearer, flitting from branch to branch, and
incessantly displaying its tail-feathers. To me, when alone in

the woods, this dear little bird is ahvays welcome as a pleasing

companion.
To know

That which before us lies in daily life

Is the prime wisdom.
^^.^^^^^

4. On the Great Bcmity of a Spider's Web.

While standing in the doorw^ay of a solitary outhouse here
at Dannevirke, I noticed a large and perfect spider's web,
which had been recently constructed by a species of spider

commonly called " the geometrical spider," from the extreme
regularity of the concentric circles of its work. Smaller yet
similar webs of the same kind I had often observed about the
fences of my grounds at Napier ; this one, however, was a very
fine specimen, extending from the top corner of the open door-
way to the eaves, and quite perfect, the part filled up with
concentric circles or cross-lines being about llin. in diameter.
Half the width of the web con taiued forty-five equidistant cross-

lines, each being about 1 line apart. It was cunningly and
well secured by both long and short guys, while around the
central portion, for about l^in., where the little architect was
resting, was still unfinished. But the peculiar and attracting
beauty of the structure arose from the manner of its appear-
ance when the sun shone brightly and directly on it, every
line displaying all the colours of the rainbow, glistening
gloriously, which was also greatly increased by their slightly

tremulous or minutely rippling motion. The sun's rays were
prismatically divided and rendered, and their lovely micro-
scopical refrangibility was very great—quite dazzling to the
eyes. It was " a thing of beauty "—of natural beauty—to be
seen, closely observed, admired, and never to be forgotten ! I

was so struck with it that I repeated my visits to the place to
see it. I had before not unfrequently noticed a single line

of spider's web briefly so acted upon by the rays of light.
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but never on such a large and complete scale, neither so

splendid nor so lasting as to colours. Something similar,

though fainter and transient, may also be observed at times
on filmy soap-bubbles, when blowing them. Truly the sight

was a gorgeous one.

5. On a Bat.

On some fine evenings in August I was much pleased in

watching the tortuous Sittings of a bat, not having noticed one
for many years. Here, at Dannevirke, in the township, in

open spaces amoug the houses, the little creature seemed to

enjoy itself. Yet, while it was quick in its flight, it repeatedly

dou])led, making only short zig-zag turns, with niuch irregular

rising and falling—perhaps in its pursuit of insects flying, as

its food. Formerly bats were not rare ; indeed, they have
been found in little flocks (or more properly, perhaps, a cluster)

in our short winter season, securely hibernating in hollow
trees in the woods. No doubt their present scarcity around
our rural townships is owing to the extensive felling and
burning of the neighbouring forests, in which they too were
destroyed.

On two occasions about forty years ago I kept a bat in a

cage in my dwellinghouse. One of them lived three or four

weeks. It was a pretty little animal, with its velvet coat

(reminding me of that of an English mole), bright black bead-
like ej'es, and very sharp and white teeth. It often amused
us of an evening in the twilight, when it was taken out of its

cage and allowed to fly about the sitting-room, which it fully

explored, always dexterously avoiding coming into contact

with the cross-beams or any article of furniture ; now and then
resting by clinging to the walls with its wings expanded. As
these little creatures take their food (small living insects on
the wing) during their short irregular flights, and as there

were none in the room, it was fed by hand with a few small

flies, which it ate with avidity ; but it was quite, a task for it

to master a small bluebottle fly, making, too, such a ludicrous

fuss over it in its chewing and champing ! It always managed
them better when their wings were taken off.

G. On the Great Docility and aiiparent Want of Fear of

Man -in Young Lambs.

It is always a pleasing and interesting sight in the spring,

in the lambing season, to see the young lambs " frisking about

by the sides of their dams." Youth and age without cavil

must equally take delight in witnessing this. When many
ewes are together on the plains with their lambs, and all so

very much alike, it seems as if it must be a difficult matter for

each dam to know its own young ones, or for the young lambs
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to know their own proper mother; yet they generally, if not

invariably, manage very well on such occasions. Sometimes,

however, in my going among them at this season (in my
crossing the large level plain lying between Dannevirke and
the woods on the Mangatera Eiver), taking care to disturb

them as little as possible, I have fallen in with a lonely pair

of little lambs, twins (as is not unfrequently the case), who
have somehow missed their dam, and then they are sure to

make up to me, keeping step in their walking, and time in their

little juvenile bleating. They follow at my heels, and come
close up if I stand still, and look up and bleat so very affect-

iugly, as if they said, " Where is our mother?" or " We want
mother." There wtxs no mistake about it—no misunderstand-
ing them. It has pained me more than once to have to drive

them off from continuing to follow me like little dogs when I

could not find their dam, fearing they might go further astray.

Sometimes I have endeavoured to find their dam for them, and,

I own, not always with success ; but wdien I have done so, and
got the little family together, their joy was great and very
apparent. In placing them, however, with the wrong mother,
though apparently without a lamb by her side, she would not
adopt them nor allow them to come near her ; and this, I

think, they also well understood, as they would soon leave

her and again come after me, bleating plaintively and looking

so desolate ! I have sometimes seen (but riirely) a ewe with
three little lambs, triplets, at a birth. A very young lamb
presents a rather curious appearance, for I have always noticed
that the wool on its legs from the knees downwards was of a
much lighter colom-, perceivable also from a distance ; its tail,

too, being naturally long tends to alter its appearance, espe-
cially when frolicking. Another interesting feature is noticeable
and striking in seeing the twin lambs lying down lovingly and
close together sleeping in the sun, often in some grassy de-

pression, or under a tuft of the common fern, their dam being
some distance off grazing; and then, when disturbed in their

nap by my approach, at first merely raising their little heads
and looking around and stretching their legs, but afterwards
rising and seeking their dam with noisy and quick bleats, and
she, too, answering her childi-en, their graduated cries no doubt
being well understood between them.

Sheep have often been called silly stupid animals, and
this from primitive thnes ; hence we meet with such a descrip-
tive line as this in the ancient comic Greek poet, Cratinus,

—

Aud, like a stupid sheep, go crying, " Ba !"

Yet I have on different occasions noticed pleasing instances
of their sagacity. One of them I will give : In those open
plains already mentioned (as well as in many other similar
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spots) stand a large number of cabbage-trees (Cordylme aus-

f rails), the tii-tree of the Maori; but generally singly and
scattered far apart. These often bear only a single head of

long, narrow, harsh leaves at the top of their tall slender stems,

somewhat resembling a huge coarse mop ; but sometimes they
are slightly branched, their branches also only bearing a

similar tuft of leaves at their tips : hence the amount of shade
given by them when the sun is shining is but small, and of

course the shadow moves around the tree according to the

position of the sun in the sky. The sheep in the summer
season—especially just before they are shorn, when their wool
is thick, long, and heavy on them, and the sun is very hot on
those plains—seek tlie scanty shade of the cabbage-trees

;

and I have often noticed a ewe and her lamb cuddled together

in the small shaded spot, and by-and-by, as the shadow from
the tree is moved, they also move with it around the tree. I

have observed three such movements made in a few hours.

7. On the Dexterity and Industry displayed by JVood Bats
or Mice in their extracting the Kernels of Small Nuts
(Stones of Fruits) for Food.

Wandering in the neighbouring forest, I have been amazed
at seeing the great number of empty shells of the nuts or

stones of the fruits idrupa) of the black-pine tree, the miro of

the Maoris {Podocai-jnis ferriiglnea), strewed about on the

ground. All, too, had been completely cleaned from their

fleshy exterior, which is by no means a pleasant or easy job

(as I have found from experience), owing to its extreme sticki-

ness, so closely adhering to one's fingers that soap will

scarcely remove it. Those nut-shells had all been perforated

at their hilum (their softer or thinner part where all alike was
hard) in order to extract the small kernel, the little circular

hole being about -^^i^n. diameter. To gnaw away the hard
shell sufficiently to get at, or to get out, the very small kernel

must have been a work of incessant labour to the little animal
—especially as it only works by night—increased from the

small size and semi-orbicular shape of the nut itself (some-

what resembling a small cherry-stone), which must also have
been securely held between its fore-paws to enable it to do so.

In one part of this wood near the rivulet was a little

raised, dry, clear-topped mossy spot, extending a few leet each
way, such small hillocks being not unfrequent in the hilly and
much-broken woods (and just such a spot as would serve

nicely for a small picnic party, with the high and robust

umbrageous trees around it) ; and here especially the shells

were very thickly strewed—much more so than around about

among the ferns and herbs and low shrubs in the damper
j)arts of the wood, where, too, the earth was bare in many
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places ; so that it seemed as if the army of industrious workers
had brought their spoils to that drier and softer spot, there to

labour and feast at their ease in the cold nights. No doubt,

to have seen and quietly observed them at work would have
proved an interesting sight, and given us a good lesson in

tlieir natural animal economy. Thinking over this subject

caused imagination to conceive some slight analogy between
(or, shall I say, the origin or cause of?) the humorous old

Maori legend of the night-adventures of the chief Te Kanawa
and the elves or fairies (jJatupaiareJie) in the forest, and this

real animal objective scene, in which quaint storj^ those

numerous little merry folks played with Te Kanawa, and used
him, much as the manikins of Lilliput did Gulliver. And so

that old legend might have originated from a dream of Te
Kanawa (who was sleeping on a dry mossy hillock in the
forest) after quietly witnessing the dexterous feats of the wood-
rats.

And here I may mention that fifty years ago, before the
introduction of mice into this colony (or into the woody in-

terior), I had often noticed with astonishment in my travel-

ling through the forests the heaps of very hard, small, and
stony nuts (drupa) of the hinau-tree {Elceocarpus dentatus)
gnawed and perforated at their bases in a similar way, which
the old Maoris said was done by the Maori rat, which animal
we know once swarmed in those woods, and was fructivorous.

The black-pine, or miro, is the scarcest of all the several
species of pines in our New Zealand woods, and its scarcity
may arise from its fruits being so eagerly sought for and de-
voured by those little animals.

f^. O'l ihe Baplditij icUJi lohich' the Largest New Zealand
Trees are felled and converted into Timber for various
Uses.

Probably few, if any, of my audience have had the oppor-
tunity of witnessing the whole operation of felling a large
timber-tree and cutting it up into planks and boards, as is

now being daily done in the timber-forests of New Zealand.
To those who have not seen this great, this truly wonderful
performance I would say, "Do so as early as convenient. It
will give you new thoughts, -exalted ideas of man's ever-
growing powers over Nature w]ie)i loorhincj in concert with
her." I will endeavour to give you in a few words an outline
of what I have seen here at Dannevirke, though in this
instance the best of words will prove wholly inadequate.

First, however, two things are necessary—that is, for quick
work. The one is the erection, &c., of a steam saw-mill ; the
other, the formation of a tramway leading from the forest
where the big trees grow to the mill. A tree (say, a fine,
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robust, and tall totara pine, the glory of its forest) is selected,

felled, its big and stately trunk is cross-hand-sawn into two
or three lengths, as may be required. These logs are then
rolled on to a kind of sleigh or tram-cart by the help of screw-
jacks, and conveyed by horses to the mill. There they are soon
placed (by screw-jacks, as before) under the central powerful
vertical giant saw, and quickl}' cut up into clean squared tim-

ber of various large sizes, as beams, thick planks, &c. Smaller
circular saw^s are also used, revolving very rapidly, and all

working together at the same time and by the same steam-
power, to reduce the beams and planks in size and thickness,

to form them into boards, and to dress, and plane, and mould
them as wanted. These are plain and smoothly planed, their

edges " tongued-and-grooved," bevelled, moulded, &c. And all

these are finished so rapidly, though it may be in long lengths

(14ft., 20ft., 25ft.), as to keep men constantly and briskly

employed in taking them away from the benches, so tha^t the
operations may not be impeded. Other men are also kept
diligently at work removing the strippings or outer casings of

bark and sap-wood, and in clearing out the ever-accumulating
sawdust from the pits below under the saws. A j)rominent and
surprising feature is the immense size of those piles or hills of

outer sawn strippings in long lengths that are thrown away as

worthless ; and also of the sawdust that surrounds the mill on
every side, sometimes overtopping in height the mill itself,

and serving to embarrass the workmen ; besides wdiich there

is also great danger from fire, particularly in the hot and dry
summer months.

A few days ago, while at the mill, I witnessed the placing

of the lower trunk of a handsome robust totara-tree, about
15ft. long and 4ft. in diameter, solid, perfect, and sym-
metrical, under the big vertical saw. It was soon fixed in

position, and I watched the progress. The first cut (as is

usually the case) was made down its centre longitudinally,

and the immense log W'as carried steadily onwards at the rate

of lOin. per minute, as timed by my watch. Another remark-
able feature is the smoothness and regularity of the surface

of the sawn green timber, especially when the largeness, the
coarseness, and the distance apart of the teeth of the saws are

considered.

I believe it to be quite possible to fell a stately tree—the

giant monarch of the forest—to haul it to the mill, and to

cut it up into thin boards, "tongued-and-grooved," and ready
for use, within two hours. But, of course, all timber requires

more or less of seasoning before it is finally used by the car-

penter and joiner. Here the sap is seen gushing out of the

wood under the saws. At the same time, I do not think the

timber-trees of the New Zealand forests, being evergreen,
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require that particular attention as to the proper season of the

year for felhug them that our Enghsh timber-trees do, these

latter—as the oak, ash, elm, Sec.—being deciduous ; for in the

former the sap is always rising, while in the latter it is not so

in the winter season.

I have intimated that some present may not have seen this

timber work, and I may, I think, pretty nearly equally say

that many of you have not seen or known the old, slow, and

painful mode of proceeding with such work at Home or in this

couutr}-. I, alas ! have not only seen it done, but have tried

my hand at it in order to get some boards from trees, when
none were to be had, by arduous manual labour—a slow and

laborious process. It was dear-bought experience ; the un-

pleasant remembrance of it I shall never lose. I have called

it "such work;" but that is not correct, save that boards

were obtained from trees by hand-sawing. One might with

equal justice compare the speed of a lighter propelled by oars

with that of another worked by steam ; or the tedious old

Maori n:iode of procuring fire by friction with the modern
instantaneous one by a match.

9. On Working-oxen.

My lodging at Dannevirkc is close to the railway-station,

and my sitting-room window commands the main road leadiiig

to it. An especial object of hiterest to me is a dray with five or

six yoke of oxen coming along with a load to the station or tak-

ing one from it, as these generally come from a long distance

across the country, where in many places there are no made
roads. And this incident serves forcibly to remind me of what
once obtained (thirty or forty years ago) at Napier and the now
settled districts of Hawke's Bay, with their present towns and
boroughs, w-ell-metalled roads, and bridges. Contemplating
those oxen (generally twelve) in their ponderous dray, two
things are highly prominent : (1.) The muddy state of the dray
and its large high wheels, with the sj)aces between their

spokes completely filled up level with the felloe wuth stiff

hardened clay-mud securely fixed therein as if rammed, inso-

much that it would be a difficult matter to dislodge any por-

tion of it. This alone shows what kind of country they had
come over or through, their tediously slow journey occupying
in some cases several days. (2.) The calm and quiet de-

meanour and great docility of the oxen. There they patiently
stand, alike in the hot sun, cold wind, or driving rain, one,
two, or three hours, it may be, while the dray is being un-
loaded and reloaded with stores for the distant station.

Sometimes, however, one of a yoked pair reclines on the
ground, making it terribly disagreeable for its partner in the
same unyielding and heavy yoke, now forcibly bowed down at
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such a painful angle. But " all bands-" alike are regularly
" chewing the cud," with half-closed, sleepy eyes, in a dreamy
kind of way, which seems to alleviate their heavy lot, if not

their toil,, and often serves to remind me of the use of tobacco

by civilized man, especially as formerly practised, and parti-

cularly by old sailors.

Moreover, in my writing this I am reminded of a Scandi-

navian settler here at Dannevirke who has adopted the novel

mode of working two oxen in a light dray-like cart, completely

harnessing them as if they were horses (the oxen yoked to

their drays having no harness at all). Now, the having a bit

in their mouths prevents the two poor animals from chewing
the cud, and so these, being debarred from their natural habit,

have no solace while standing still at loading or unloading,

&c. I spoke more than once to the owner about it, pointing

out the great natural difference between horses and cattle in

the formation of their mouths, and then' manner of eating,

ruminating, &c. ; but my doing so displeased him not a little.

For my part, I cannot see that he gains anything by putting a

bit into their mouths, as he does not us'e long reins—it can
only serve for show. At the same time I should not omit to

say that his two oxen look very well in condition, and are very

docile. The harnessing of an ox or bullock within the shafts

of a cart after the manner of a horse is not, however, wholly
new in this colony, for I remember often seeing in the "forties"

an ox so harnessed coming into Wellington with a settler and
his family ; but that had no cruel and irritating bit in its

mouth.
But, of all the varied work and labour of oxen that I have

ever seen, that of drawing out the large trunks of felled timber-

trees through the thick, uncut, uncleared forest, without tracks,

is to me the most astonishing. The incessant labour of both

man (the driver) and beast is beyond all comparison—not to

mention that of the faithful dog. At one time the pair of

leaders, or the head or horn of an ox, at another the end of

one of the yokes or the end of the log, gets jammed among
the thick standing trees, and so "backing out" and clearing

must take place before they can again move slowly on. Then,
the multiplicity of words and of phrases used in all manner of

tones (I don't mean swearing), and the discordant barking of

the dog, nov»^ on this side of the oxen and now on that—which
somehow the patient animals seem to understand—at all events

they mostly obey—is surprising. On one occasion, on wit-

nessing a work of this kind in the dense forest, I asked the

driver (a steady, hardworking, honest man, who was .
known

to me) which he considered " required the most patience, the

man or the ox." He said he thought " both pretty nearly

alike," and I agreed with him.
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I may here also mention that I have seen a curious lusiis

naturcB while in the bush district this year—indeed, two that

were very similar : one was that of a black cow with a young
white calf, and the other a white mare with a sucking foal

wholly black, presenting such a remarkable contrast. Piebald

horses, some of them most strangely coloured, are pretty

common about Woodville.

Akt. LVIII.— T/ie OiitlyUicj Islands south of New Zealand.

By F. E. Chapman.

[Read before the Otago Institute, 13th May, 18V0.]

Plates XLVI.-XLIX.

The periodic visit of the Colonial Government steamer
" Hinemoa " to the remote sub-arctic islands is now one of the
ordinary services of the New Zealand Government, but it is still,

and perhaps always must be, the most adventurous. The story
of that good steamer's last voyage, however, will contain little

that is novel or startling ; but I slrall endeavour to set forth

as faithful a picture as I can of what the islands are like to
which the " Hinemoa " goes, and, so far as at present may be,

what these islands are worth to us. The service on which
they are visited is praiseworthy in the extreme, but at the
same time it is undertaken at the most obvious call of duty.
It is enough to justify the expenditure involved in sending the
steamer, and replenishing the stores, that in later years the
boat's crew of the " Sarah A. Hunt " was rescued from Camp-
bell Island, and that the survivors of the " Derry Castle

"

lived at the Auckland Islands for some months upon" our depot
stores.

I. The Snares.

The steamer got away from the Bluff in the evening of tlie

8th January, 1890, sailing for the Snares. It matters very
little which route is taken to these islands, which lie sixty-
four miles south of Stewart Island, as the distance is almost
exactly the same whether the vessel goes down the east or the
west coast of that island. We chose the west coast, as it is

clearer of rocks and islands, and the wind favoured that route.
It turned out a slight mistake, as the wind veered a little,

but the only result was a little more knocking about than
we cared for. We arrived in the morning in a sheltered cove
on the east side of the largest island, and found good anchor-
age in deep water. Long before we came to anchor we could
smell the birds, which we soon saw crowding the rocks near
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the water's edge, cancl as we left the ship iu boats the braymg
noise of the crested penguins became incessant.

The sea was smooth, and as we X)ulled the boats in towards
the shore we noticed that the water was of a dee^^ oceau-bkie
right up to the rocks. The north and east sides of the islands

are comparative!}' low, and the south and west sides high and
steep, but even where we anchored there are several tolerably

high cliffs, and in them are seen numerous deep caves. One
only of them is known to have a convenient entrance, and
into this Captain Fairchild steered his boat, the other boat
following. The boats went 40 yards into the dark cave,

which was high and broad, and continued deeper still, but the

further part was very low. There was easy turning-room for

boats, and the height was more than we could see with the

available light.

I could not help thinking that the attraction which a cave
has for most people is but a survival of our troglodytic ances-

tral habit—a notion which is confirmed by the liking of the

more conservative sex for darkened rooms, and of child]'en for

" building houses " in dark recesses.

As we came out, flocks of sea-birds flew and swam around
us, and we headed up a great herd of nellies {Ossifraga gigantea,

giant petrel or breakbones), and chased them awhile. One
of them, instead of being nearly black, was a pure-white al-

bino—a case which, though rare, is not unique—and efforts

were made by Mr. H. Travers, who was collecting birds, to

secure this, but without success. Gulls, prions, petrels, and
other sea-birds flew in great numbers about the shore, making
the scene a very lively one.

At a steep rocky place clear of all growth the boat was
pulled up to the shore, so that the schoolboys, of whom we
had six among the passengers, might enjoy a little penguin-
hunting. The penguins in the water hopped out of the way
of the boat in the most graceful style. They spring from the

water, turn with a curve in the air, and plunge in again

in exactly the manner iu which we see porpoises jumping
alongside steamers on the coast. The similitude is exact

;

indeed, at a certain season I have seen in Cook Strait baby-
porpoises, no bigger than penguins, jumping exactly like

them, and in the Sounds I have mistaken penguins for young
poi'poises.

The boys were anxious to begin the business of the voyage
by catching a supply of penguins. These showed no undue
fear, but naturally tried to avoid capture. They rushed in

hundreds up the steep rocky face on which they had esta-

blished their rookery in front of the line of boys who clambered
after them, and when a boy outflanked a penguin the boy
generally got very red in the face as he seized the penguin by
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the leg, and the penguin returned the seizure \Yith interest.

All sorts of -ways of picking up penguins were tried with very

limited success. Somehow the birds insisted on stretching

their pliable necks and seizing the nearest part of the boy
with their beaks. In the long-run the army of penguins, with
many dignified protests, retreated in comparatively good order

into the scrub at the top of the ladder-like rocky slope ; but

by manfully sticking to their point the boys had averaged

about a penguin each, the prizes being carefully detached
from the nether garments of the captors and slung into a coal-

basket at the bottom of the boat. Had any boy individually

turned his attention for a ilioment from his penguin he would
have seen that the place to seize the bird was the neck, which
had power to turn so many ways. The simplicity with which
the captain seized his birds as by a handle and slung them
like turnips into the coal-basket was a lesson, once learned,

never forgotten.

After this excitement we entered a small and wonderfully
snug boat-harbour, so sheltered that even craft of larger size,

yachts, and cutters could anchor and brave all weathers there.

Here we found a good landing in a clear space close to two
old sealers' huts. Immediately on landing the tracks of seals

were found. Two fur-seals live here constantly, and are
almost personally known to Captain Fairchild.

The tracks are broad and well-defined, and they run up a
low hill covered with heavy tussock-grass, and curve and
course in various directions about the base of the hill.

A few minutes later the boys who accompanied us dis-

turbed a seal some way up the hill, and down it came to the
sea. This was the only fur-seal we saw throughout the
cruise. It sat on its haunches, looking at the strange visitors,

and seemed inclined to take alarm. The captain went up to
the animal and rubbed its neck with a long slender manuka
stick, which seemed first to astonish, then to please it, for in
a minute or two it moved its head backwards and forwards as
if it really liked it. Finally, as it was in the way, it was told
to go to sea, and moved thereto more pointedly by the
shouts of the bystanders ; in another instant the ungainly
creature shot across the little bay a foot under water as grace-
fully and rapidly as a fish, so totally different is the style of
its performance as a merman from that as a land animal.

From this bay we commenced a tour of the island, this
one being the largest of the Snares, the group containing in
all four or five islands of small size. This country is covered
with somewhat open timber, excepting a margin along the
cliffs. This margin is densely clothed with two kinds of grass,
wlaich are never mixed. The grass forms high tussocks, and
it is a matter of choice whether you walk on top of these or
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between them : if you choose the top you cannot always main-

tain your choice ; if you choose the other route you have to

drag your legs in the most wearisome way. The timber is

mainly Olearia hjallii (a larger form than Olearia colensoi), a

beautiful shrub or tree, here rising to the dignity of a minor
forest-tree, with large, round, glossy leaves with flannelly

backs, and bearing bunches of large but inconspicuous rayless

flower-heads. When this grows a certain height it falls down
with the weight of the leaves and the pressure of the wund,

and takes root where it touches ground ; then it grov/s up-

wards again ; and after awhile it falls again, tearing its oldest

roots up and rooting itself a third time : thus the trunk is

ahiiost gifted with a power of locomotion. It grows three

times as thick as a man's body. This tree is known in

Stewart Island as the mutton-bird tree ; and we soon found

the reason, for the whole of the ground on the island is honey-

combed with mutton-bird holes. The traveller constantly

breaks the surface and drops into these tunnels, but the

depth is not great. At every turn crested penguins {Eudyptes

yacliyrhynclius), single and in pairs and small flocks, are met
in the bush and in the grass. They are literally everywhere,

and their harsh note never ceases. The whole of the upper

soil of the island is guano, matted with the fibrous roots of

the Olearia, the dead wood of which adds a little to the soil.

Besides the bray of the penguins, whenever you stop you hear

the gentle mewing of the mutton-birds {Puffinus tristis) under-

ground—young birds, I presume. It was the nesting season,

but few eggs were obtained, as there was no time to dig. We
saw very few of these birds on land, whence I concluded

that the old birds were abroad feeding and would return at

night.

W^e found a few interesting plants. Senecio mullcri, a

handsome shrub, otherwise rare, is plentiful here ; a Ligiis-

ticum is found on the clifi's, and near it the pretty forget-me-

not (Myosotis capitata), while the sweet-scented Veronica

elliptica, of the variety called odora by the earlier botanists,

borders the shore at every point. On the whole, the plants

are not a striking feature of this group so far as variety

goes.

Perhaps the most striking plant on the island is Aralia

lyallii, or an allied species, which here grows to an inunense

size, and seems to do equally well under the trees or in the

open, the rich guano soil evidently suiting it. Its leaves are

sometimes 28in. in diameter, possibly even more. They stand

4ft. high, on stout rhizomes, and form, with the whitish-green

masses of flowers and waxy seeds which rise in huge bunches

from the centre of the plant, a very attractive object. The
plant seemed to me to differ in habit from that seen at Stewart
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Island, spreading by means of rhizomes instead of by turning

down its stolons and rooting them.

Everywhere there is a strong smell of birds, not generally

strong enough to be overpowering ; in the penguin rookeries it

is so strong that one feels inclined to bolt through them.

These are numerous aiid extensive. There are many on the

shores, and many in the forest or scrub. Wherever a rookery

is formed the timber or scrub dies, and we often found places

where the penguins had taken up new ground, killing a piece

of scrub alongside a rookery. The noise in the large rookeries

was deafening ; the big penguins brayed and the young ones

squealed. As we walked through the rookeries there was added
to other sounds the roar caused by the tramp of thousands of

lilliputian feet as the armies fled before us, raising a miniature

cloud of dust as they went. Though very harmless birds,

they were very pugnacious, and often preferred to stand and
fight rather than get out of the narrow tracks.

There were no nestlings ; we could only see the sites of

downtrodden nests. At the top of the hill we were attacked

by sea-hawks or skua-gulls (Stercorarius antarcticus), which
watch constantly to surprise young and weak birds. They
flew at us furiously, and we had frequently to hold up some-
thing to ward them off. Often we could hear the rush of

their wings as they passed a foot from a man's head. They
are pretty dark birds, with a light-checked colouring on the
wings. They are called skua-gulls from their resemblance to

a northern species {Stercorarius catarractes), and appear to be
rare in New Zealand proper. One mollyraawk was noticed
nesting alone.

Of small birds we saw a good number—pretty black tom-
tits (Miro traversi), ground-larks {Anthus novcs-zealandice),

grass-birds {Splienceac^is fulvus) of a species now rare in New
Zealand, and beautiful little snipe. All these were very tame,
and were often caught by hand. Mr. Eeischek claims that
several of them are new species, differing from those described
by Sir W. Buller and other writers, but I think I am naming
them correctly according to Dr. Otto Finsch.

The snipe (Gallinago aucldandica) is a very graceful little

bird. It soon dies in captivity—I suspect of starvation. One
got loose on the ship and visited my bed early one morning,
and sat upon my chest, close to my face, jumping at flies about
the porthole. I tried to catch some of these snipe, following
them up closely by the sound as they whistled to each other
within a yard of mo among the tussocks, but I found that they
slipped nimbly into the holes made in the ground by sea-
birds.

In the course of the day I managed to secure specimens of
nearly all the birds for the Otago Museum. There was one



496 Transactions.—Miscellaneous.

seen, however, said to be as large as a blackbird, -which must
be uudescribed. All the land-birds were obviously weaker ou
the wing than their New Zealand congeners ; they were also

afflicted with a fatal tameness.
It is not known whether a vessel was ever lost on the

Snares ; they are rather far north for the course of Melbourne
ships, but are often sighted. It would not be a nice place to

be marooned on, as the water is all polluted by the birds, the
penguins apparently taking an especial pleasure in turning
the swampy ground at the head of each rivulet into a hideous
pool of iilth.

The only profit at present derivable from these islands is

the young mutton-bird, which is an article of commerce ; but
they are not now visited for this purpose, as the market is fully

supplied from the small islets off the coast of Stewart Island.

At some future time they will be productive of considerable

wealth as a source of food-supply. They ought, however, to

be examined and tested for guano, which might be found to

pay. The rocks appeared to be all granite, like those of

Stewart Island.

As we left the shore the air was literally dark with mutton-
birds flying in every direction, the owners no doubt of the

innumerable nests on the shore. I verily believe they might
be numbered by millions as they followed their bewildering

courses through the air. I am told that towards niglit they
descend upon the land in such numbers as to overwdaeim the

fires and threaten the stability of the tent of any one en-

camped there. We all regretted leaving this curiously

attractive spot ; but in an hour we were at sea again, j)assing

clear of the Snares, close past the rocky Western Snares,

and thence turning south towards the Auckland Islands,

sighting as we went the high bold cliffs of the western end of

the main island, and passing close under them. No depot is

maintained on the Snares. It is scarcely necessary, as the

distance from good harbours in Stewart Island is not great.

We had now before us a distance of about 140 miles to run,

and with rare good fortune we had a favourable wind.

The Snares were, I believe, discovered by Vancouver, in the

last century.

II. Auckland Islands, Noethekn End.

About breakfast time, after a night at sea, land was sighted.

A high island, called Disappointment Island, lies five miles off

the west coast of the main group, and this was first seen. It

is the only outlier at any distance from the closely-compacted
group forming the Auckland Islands. The whole group forms

a triangle, of which the apex points to the north. This apex
consists of three small and several smaller islands— viz.,.
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Enderby Island on the extreme north, Boss Island on the

west, Ewing Island on the east, and Ocean Island within the

harbour. With the smaller islands, these three i^artly close

the mouth of a deep inlet called Laurie Harbour, or more com-

monly Port Koss. It is completely sheltered, and the islands

which shut it in leave a magnificent ship-entrance on the

eastern or sheltered side, with smaller entrances for smaller

vessels. These small islands are all flat, rough, and scrubby.

I landed ou Eoss Island and Ewing Island, and others visited

Enderby Island, but there was not time to cross it and visit

the scene of the wreck of the " Derry Castle." To continue

the general description of the group, the main island is the

same shape as the group—viz., a triangle. The base of the

larger triangle is Adam's Island, a long island running from

east to west along the south side of the group, shutting in

Carnley Harbour, which cuts right into the heart of the main
island. Adam's Island is high land, being a ridge 2,000ft.

above the sea, and occasionally higher. The main island is

very rugged, and has peaks said to rise up to l,60pft. or

1,800ft., but I think probably higher. In the whole group
there are no less than ten fine harbours, one of which, Carnley
Harbour, in the south, with its main entrance in the east, is

divided into three branches, and would shelter all the Queen's
ships at once. Port Koss was called, I think, by Dumont
d'Urviile the first harbour in the world. Carnley Harbour is

in no way inferior, and is vastly larger.

A map of the islands, reduced from the Admiralty chart
planned by the officers of H.M.S. "Blanche" in 1870, is

attached to this paper (PI. XLYI.) ; and, by permission of

the Director of the Geological Sm-vey, I am able to give a
number of excellent illustrations of the coast scenery of the
group, which were lithographed some years ago by Mr. John
Buchanan, F.L.S., formerly draughtsman to the Geological
Survey Department (PI. XLVII.-XLIX.).

Our course before entering Port Eoss took us close past
the Derry Castle Eeef, the extreme north point of the
island, on which a ship of that name went to pieces in March,
1887. A few survivors dragged their way through the brush-
wood to the side nearest the harbour, and there spent five

months, until, finding an old axe-head, they made a punt, with
which they reached the depot, which lay in sight five miles
off. They might have got there sooner had they used the
skins of the numerous sea-lions to make a boat. We could
see numbers of them on a sandy beach as we neared the
entrance.

Passing through the fine eastern entrance, we anchored off

Ross Island, also a flat piece of peaty land about a mile and a
half each way. Here Captain Fairchild introduced us to the

32
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inhabitants. Anxious that we should see the sea-lions at their

best, he rounded up a small mob with a manuka switch, flog-

ging them occasionally gently, and not even seriously alarming
them. The great clums}^ beasts cantered over the rough
ground through the tussocks and over the stones in the most
ludicrous way. At last they appeared to become quite obe-

dient, and when told to stop did so, turning and staring at

their pursuers, literally aj)pearing to obey the word of com-
mand. At last they were turned back and told " Now you may
go," and away they capered back, dragging their heavy bodies

along the edge of the cliff at a smart pace till they got a chance
of sliding down and plunging into the sea. We came across

more of them here and there in the tall grass on this island,

and, indeed, during the whole of our stay in this group we
found them everywhere in the vicinity of the sea, and seldom
launched a boat without finding it accompanied to the shore

by at least one sea-lion, always as tame as poodles.

Among the woods here,—mostly low rata {Metrosideros

lucida) and Coprosma,—we saw and heard the bell-bird

(AntJiornis melanura) and other songsters; in the grass, the

little island snipe were plentiful ; terns flew about the cliffs,

screaming above the heads of the boys who took their eggs.

Among the tall grass grew great plants of the large Ligusticum
laiifoiium., a very handsome plant with heavy masses of seed

on the heads, having the general appearance of celery seed.

Close to the shore we found beautiful gentians, covered with
masses of bright flowers of several colours varying from white
to purple, with intermediate shades ; here, too, grew rare

forms of plantain, and tiny creeping Coi:irosmas with bright

berries, telling the visitor m the plainest terms that he was
now entering a sub-arctic region, and that the sea-level plants

here were equivalent to mountain plants nearly 3,000ft. above
the sea in New Zealand. The grass was everywhere a coarse

tussock.

In the afternoon we passed up to the depot in Erebus Cove,

Port Eoss. This may be called the historical centre of the

island group, and about it may be found enough evidence to

show that a country without inhabitants may have a sad and
stirring history.

In the depot house a simple inscription in chalk upon a

board told the story of the men of the " Derry Castle," their

sufferings and rescue. On a slate in the same room was a

record of the story of the "General Grant." In a little

cemetery, a short way oft' among the scrub now covering the

site of the clearing made by Mr. Enderby's settlers in .1850-62,

were several graves. One neat stone recorded the death of the

child of a settler in 1861. Hard by was the grave of a sailor

who had starved to death. He was one of the crew of the
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" Iiivercauld," wrecked on the ^Yest coast in 18G4. Of the

nineteen men who scrambled ashore, three only were rescued,

after twelve months of fearful suffering, by a Peruvian barque
which put in for repairs under the impression that the Enderby
settlement was still in existence. This man had apparently

temporarily left the party, and came back to find his com-
panions and his last chance of life vanished. The author of

the book " Les Naufrages, ou Vingt Mois sur un Eecif des

lies Auckland," bov/ever, professes to identify this man, from
some few letters scratched on a slate found with him, as

one of the crew of the " I.E.H.," which left Melbourne
in 1865, and was never heard of again. Here, too, were
several traces of visitors, and amongst others an inscription,

fresh and sharp as when cut on the tree in 1865, recording

the visit of Captain Norman with the Victorian Government
steamer "Victoria." A slate on the same tree told how four

men of the "General Grant " had left for New Zealand without
chart or nautical instrument. These unfortunates were never
heard of again.

We spent a pleasant evening plant-hunting among the

points and islets of Port Eoss. At Shoe Island, a small island

in Erebus Cove, where our ship lay, said to be highly mag-
netic, w^hich Governor Enderby used as his State prison, we
tried fishing, without much success. The poverty of the
fisheries of these islands is the strongest feature against them,
putting them far behind the desolate islands and coasts of

Northern Europe. On the top of Shoe Island the boys found
a baby sea-lion, which allowed us to pull him about by the
flippers without more than an occasional protest, while his

mother swam round waiting for the amusement to end. Here
we got Stilbocarpa jjolaris, a splendid plant, allied to the ivy,

and closely allied to the Aralia which we found at the Snares

;

Cotiila lanata, w^ith sweet-smelling flowers ; and a number of

interesting plants. The engineer's men, with shovels and
knives, turned over large tussocks, and under them found eggs
and young birds in the burrows of the blue petrels (Procel-

laria coerulea ?), and diving petrels {Haladroma urinatrix).

The mother birds never attempted to get away, and the little

fluffy, grey, young birds were so fat that they lived to the
end of the voyage without appearing to want food.

All that remains of Governor Enderby's settlement—for

he held an independent commission as governor of these
islands, then a separate colony, and once paid something like

a state visit to the governor of Van Diemen's Land— is a
piece of country which looks as if it had been cleared, with
stumps sticking up here and there, a few mouldering graves,
and here and there a heap of roofing-slates. This is all that
now represents a good deal of English capital, and a great deal
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of misapplied enthusiasm. Mr. Euderby went the length of

recommending the islands for settlement in preference to the

northern part of New Zealand.

Next morning we visited the head of the harbour, which
penetrates some miles into the island, and ends in a thick

forest -growth, under a mountain of considerable height.

Thence we moved down to Ewing Island, on the eastern side

near the entrance. We walked for some hours over this flat

island, among fairly-grown rata trees, which occasionally bore

bunches of glorious crimson flowers, finding magnificent

Olearias on the sea-shore. The shrubs and plants were varied

and interesting. Every now and then we stumbled upon
huge sea-lions among the tussocks—tame enough when left

alone, but certainly awkward customers to fall upon by acci-

dent.

On a flat piece of rocky ground near the ocean I found a

remarkable plant, which cannot be identified, as it had neither

flower nor fruit. I took it to be an undescribed plantain

(Plantago), with very broad foliage, but it has been suggested

that it may be a new Pleurophyllum.
Swimming in the sea, and occasionally sitting on the kelp

and rocks about the shore of this island, we found numbers of

the rare flightless duck, Nesonetta auchlandica. This bird is

very little known, and is not mentioned in the first edition of

Sir W. Buller's great book, but is described and beautifully

figured in the second. Its habits seem not to be known. We
found it swimming in considerable flocks, sometimes of a dozen

birds, close to the shore. We saw none out in the open bay.

When a shot was fired they did not dive like teal, but merely

hastened their s^Deed. They seemed anxious to make for the

shore. We saw" them occasionally—often solitary birds—in

other parts of this group of islands. This genus is not repre-

sented anywhere else. On the point opposite this island there

was a large Maori pa when the Enderby settlers arrived.

Three hapus of Maoris had come from the Chatham Islands

and settled here and in a small pa at Erebus Cove. They
were numerous enough to alarm the settlers, but kept the

peace, and left when the settlers abandoned the place.

III. Auckland Islands—West Coast, Southern Paet.

The scrutiny of the west coast of these islands is one of the

most important parts of the " Hinemoa's " duties. This we
were able to perform in a very easy and complete fashion.

We steamed out by the same entrance by which we had arrived

at Port Eoss, and repassed the masses of timber which repre-

sent what was once the good ship " Derry Castle." Binocu-

lars were kept going ; they only disclosed numerous sea-lions

walking about the sandy beach, and the debris at Derry Castle
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Eeef. The aspect of the northern coast of the main island is

by no means miattractive. A cm-sory inspection wonld lead

the observer on a fine day, such as we had, to think that it

was a well-grassed country, something like that of some of the

bare hills of Banks Peninsula. Here is a fine-looking sheep-run,

and at a good harbour at the north-west corner of the island

is a fine site for a woolshed, stockyard, and shipping appliances.

There is a sealers' track from Port Eoss to this harbour. I

am afraid, however, that the suggestion of a shipping harbour

for the sheep-run, with sheds, &c., is a purely superficial view.

"What looks like rolhng hills of grass is a wilderness of high

tussocks standing in deep peat, such as we struggled through

in other places, in struggling through which years ago the
" Invercauld's" survivors lost four of their number, who died,

I suppose, really of the fatigue consequent on traversing a few
miles of this country. When the Auckland Islands come to

be settled it will not be by sheep-farmers, but by people who
can manage with their own labour to burn off this tussock

and get at a good soil said to underlie the peat. A good deal

of top-soil has from time to time passed through my hands
w^ith plants collected in the islands. I have worked it between
my fingers, and even between my teeth, and am unable to

find even a trace of grit in it, so entirely is it composed of

dead vegetable matter. In lifting large-leaved herbaceous
plants, their dead leaves, the accumulation of a number of

years, are often found under the gi'owing leaves, already form-

ing themselves into a peaty soil. Here, too, may be seen the

earlier stages of the formation of peat, lignite, and brown coal

of the purest kind.

Thp. north coast is almost without wood : this may be due
to the want of shelter. The west coast is too steep for trees

;

so is the external part of the south coast. But everywhere
within the extensive harbours timber is found. It forms a
regular fringe along the shore, extending up to about 200ft.

above the sea—a low limit which attests the severity of the-

climate ; thence it merges into scrub for a few hundred feet

more ; then come tussock-grass and herbaceous plants. The
wood is mainly rata, with several species of Coprosma and a
large Dracophyllum—a timber-tree allied to the heaths, but in

ai:)pearance resembling a pine, which is common in New Zea-
land, but does not grow so large. The forest is easy travel-

ling near the shore, but even there you have often to bend to

pass under branches. The scrub is extremely hard to pass
through. I found a heavy hunting-knife of the greatest as-

sistance in clearing the way. The bush is everywhere full of

bell-birds or korimako, whose beautiful note, I was told by a
passenger who listened carefully, varied in different localities,

as it does in New Zealand.
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The west coast, down which we soon commenced to pass,

is very grand and extremely bold. It may be briefly described

as a line of cliffs and steeps thirty-five miles long. Nearly
everywhere in the world west coasts are steep and east coasts

shelving. This is decidedly the case here. In Otago, in

Norv.'ay, and in North and South America, deep fiords relieve

the continnity of these steeps. Here there is nothing of the

kind save the strait between the two islands; on the contrary
the only apertures of the kind are six fine harbours, seldom
visited, on the east coast. The search for castaways does not
call for a visit to these, as they are not in the course of any
ships, and would not be reached by wanderers from the west
coast ; moreover, seal-poachers have no occasion to go there,

as the fur-seals only frequent the wild west coast.

We passed inside Disappointment Island—a high island

lying some miles off the coast, only visited by seal-poachers.

We endeavoured to pick out the site of the wreck of the
" Invercauld." Not a stick of her timbers has ever been
found. For the first twenty or twentj'-five miles of the coast
there are numerous places where, if men happened to escape
at the right spot, they might serainble up to the high land.

There is scarcely a stretch of a mile where they could not get

up if strong enough. For the next ten miles there is scarcely

any place where this could be done.

The romantic story of the loss on this coast of the fine,

ship " General Grant," whose figurehead is still seen a long

way up the coast, and v^hicli, according to the survivors, drove
into a cave 250ft. deep, has often been repeated. She was
lost with more than sixty passengers and crew''; and the
few survivors, including the stewardess, were rescued after

eighteen months' stay on the island. The fact that the ship

carried ten thousand pounds' worth of gold has incited several

parties to search for the cave wherein she was supposed to lie,

but they have had no better fortune than we had, for, though
we examined the coast with much care, and saw caves, we saw
none that would answer this purpose.

At several points we saw vast rookeries of birds. Some of

these appeared to be penguins ; but, though Captain Fairchild

makes a point of stoj^ping and examining anything of the sort

when there is spare time, he could not afford to do so then.

Another of these was an immense area of mollymawk nests

(Diornedea melanophrijs). These birds, which are allied to

the albatros, nest in the most inaccessible places. Here, as

in most rookeries, they built among the grass on a slope, with
cliffs both above and below it. We thought it might, be pos-

sible, but difficult, to reach this from Carnley Harbour ; but
the distance is considerable. The grass where they build

grows darker than when in its natural state, and from this we
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thought it was a different plant, while the innumerable white
spots among the plants looked at the distance exactly like

white flowers. Seeing this, I felt certain that I had found one
of the plants I was in search of, until the captain disillusion-

ized us by telling us that our white flowers were the heads of

mollymawks. Another very striking object seen on this coast,

and afterwards on the south coast, was a waterfall which
might be said to flow upwards. Streams coming down from
tlie mountains are pretty numerous, and they generally reach
the sea down steeps leading from gullies. Here and there,

however, they fall over the cliffs, forming small waterfalls.

The pressure of wind against a high cliff even in a moderate
breeze is very great, and it is well known that in such a case

an immense draught is felt at the edge of the cliff, where the
compressed air forms an up-rushing wall, while a few yards
back this wall causes the neighbouring air to be quite still.

Here the waterfall became incorporated with the up-rushing
air, and, instead of falling, was carried up above the land in a
column like smoke. Presumably it fell again, but apparently
until the wind changes it cannot go down, but must saturate

the surrounding country, as we could see no water going down
the face of the cliff. At the foot of the cliff, however, in the
sea was what looked like a perpetual whirlwind, which may
have been caused by the interrupted water reaching the sea.

Subsequently we saw this phenomenon of the column of spray
from shore. Here it was exactly like a column of smoke ; in-

deed, it is well known that Musgrave mistook one for a fire,

and this mistake has often been made.
We now passed the western entrance to Carnley Harbour.

It is too narrow or shallow for the " Hinemoa," otherwise a
mile of navigation would have saved us twenty-five miles. We
passed it, and turned the fine bold cliffs which form the
western end of the southern or Adam's Island. This island,

which is generally 2,000ft. high, and sometimes higher, is

twelve miles long by from two to four wide, and contains, I
believe, some 30,000 acres. It is bold with precipitous shores
on the south and steep slopes on the north. Near its eastern
end is a gap in the cliffs. We turned and entered this, and
found ourselves within the beautiful and rarely visited Fly
Harbour. The captain wished to know whether the country
above was accessible from this harbour. Deep water goes
right up to the head, which is a mile and a half from the
entrance. Dense forest clothes the steep sides, the only break
in which is under a sheer cliff. A curious bar of kelp rising

in deep water comes to the surface half-way up the harbour,
and is liable to foul the propeller of a steamer. This serves
effectually to break any sea that may enter. It was soon
evident that there was no chance of passing through the dense
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timber ^Yith less than a day's hard work ; so we turned and
steamed out. The shores close to the water were covered
with masses of the most beautiful flowers : Ligusticuvi, Pleuro-

phylluin, and other rare and beautiful flowering plants are

huddled together with a lavish profusion which Nature alone

can afford. We were sorry to go, but it could not be helped
;

so round we went past the last headland of this island, which
promised us so much that was interestiug, for we had seen on
the high 'grassy uplands that rare sight—dozens of stately

white birds sitting in solitude on their nests, and we knew
that vve w^ere approaching what so few men are privileged to

visit—the home of the wandering albatros. Flocks of mutton-
birds {Puffinus tristis) accompanied us round the stormy cape,

which, presenting an exception to the other parts of this

strange land, was wooded to the height of 1,000ft. Heavy
seas rolling in closed the mouth of a small cave under the

cape, and thus compressing the air caused a loud explosion

with a shower of snowy spray as the water x^lug became
thinner with the recession of the wave. Sea-birds of several

kinds swept to and fro ; spotless albatroses soared high over

the laud ; and in a few minutes we were well up the long, deep,

wide fiord called Carnley Harbour, approaching the scene

w^here Captain Thomas Musgrave lays the simple but wonderful
story of his life as a castaway. Turning up towards the north

arm we found his flagstaff still standing on Musgrave Penin-

sula, and soon after sighted the ruins of Epigwaitt House,
where he lived so long with his men, near to which lay the

bones of his ill-fated vessel on the beach. I was sorry to miss
visiting this spot, but there was no object in goiug there

;

so we passed further up this arm, which led deep into the

heart of the main island, and anchored off Figure Eight

Island—a low piece of land in the centre of the harbour, so

named by Musgrave from its shape—on which the captain of

the " Hinemoa " had placed a few sheep and goats. \A"e spent

the rest of the afternoon there, some looking for sheep, others

for plants. The sheep were found dead ; the goats were alive

and healthy. A few interesting plants were found. Sea-lions

as usual grunted from the little gullies. I gathered here a
few spiders, of which Mr. Goyen writes :

" All but two of the

spiders you collected on the islands to the south of New
Zealand are one species, Amamohioides maritima. Of the two
others, one is an Epcira (new, I think) and one a Salticus

(new). Among the spiders there is a PJialangium which may
turn out to be new."

It would be out of place to narrate Mnsgrave's interesting

story here. The ill-found vessel, equipped to search for tin

or some other mythical metal at Campbell Island, was blown
ashore through lier anchor-chains parting while lying here
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temporarily on her return voyage. After waiting nearly

eighteen months for succour, the captain made his way to

Stewart Island in a frail boat which had been improved a

little by his mate, M. Eaynal, a Frenchman, who had first to

make his file, then with that his saw, out of a piece of old

sheet-iron, then his nails, and then proceed with his work.

IV. Caenley Harboue, Adam's Island.

Early next morning we again passed down the deep har-

bour to the long strait which separates the two islands. We
called at the depot, which is maintained at a very unsuitable

place, on the edge of a densely-timbered point—accessible only

by boat, and visible only from high land. It is, however, sup-

plemented by a boat in a shod lower down the harbour. Then
a boat was sent into a cove in x\dam's Island to search for

some sealers' huts said to exist there. They searched the

wrong cove, and by chance came upon a brood of young m-er
gansers (Mergus anstralis) with their parents. The old birds

got away, but the chicks were seized ; and I had the satisfac-

tion, through the kindness of Mr. Neil (the chief officer), of

securing a couple for our museum. This bird is common in

the Northern Hemisphere, and is there represented by
numerous arctic and sub-arctic species : in the Southern
Hemisphere it is represented by this one species, found only

in a limited part of this small island-group. At another land-

ing I saw more specimens of the rare flightless Auckland
Island duck, Ncsonetta aucklandica, which were not disturbed.

Here, too, I only saw them on or close to the shore. Anchor-
ing close to Monumental Island, which stops the entrance
from the ocean, we landed, and at once found ourselves in

the true plant-gathering country. Here we first spent some
time hunting for a wingless duck, different from Nesonetta,

said to exist here, but we could not find it. This place will

now be known by the name which we gave it—Fairchild's

Garden. It extends from the strait at the north-west end of

the island along the shore to the first piece of bush, and thence
up to and over the summit of the hill—in all perhaps 400
acres—one of the most wonderful natural gardens the extra-

tropical world can show. No doubt other parts of Adam's
Island and other places in the group are equally beautiful, but
the day we spent here can never be forgotten. A peaked rock
overhead is 700ft. above the sea ; the summit rocks ai'e 1,100ft.

by the aneroid. The whole of the grouiid up to these and
beyond them for some distance is literally packed with beau-
tiful flowering herbaceous plants. Near the shore the Ligus-
ticiims, L. laiifolmvi and L. antipodnm, grow in splendid
profusion, their stout rhizomes and huge rigid leaves stopping
the progress of pedestrians. Along the shore were masses of
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golden lily (Anthericuvi rossii) in seed. Here, too, grew sweet-

scented Cotula lanata, and its handsome congener CoUda
phiviosa, both of which are worth cultivating. Over the whole
country Pleuropln/llnm speciosnm sends up, amid huge ribbed

leaves, 2ft. long, its spikes of beautiful lilac or purple flowers.

These spikes are usually four or five, sometimes eight or ten, in

number. The regular imbrication of the large ribbed leaves,

so strong as to push aside the rank grasses, renders these

plants singularly beautiful. They form deep cups of crisp

foliage, which gives way with a crash as you set your foot on
it. We long endeavoured to avoid crushing these splendid

plants until they grew too thick, and we too callous, but I

could seldom avoid the reflection that often for hundreds of

yards each step crushed a plant worth ten guineas in Covent
Garden. The next species, Pleurophylhim criniferum, was
also plentiful. Its leaves are even larger, and, though not so

handsome, make it a very fine plant, especially as its tall,

white flower-stalk, sometimes 3ft. high, covered with button-

like, brown, rayless flower-heads, lin. across, is a very striking-

object. A third species which seems to have escaped the

notice of Sir Joseph Hooker is smaller, a,nd has the most
beautiful silvery leaves. It grows sparsely on the slopes, and
in great profusion on the flat top. I had this in cultivation

last year, but it failed me.
Here, too, we met in immense quantities the most beauti-

ful of all the Celmisias, C. vernicosa, a little plant with leaves

here seldom more than 2in. long, gleaming like polished

nephrite newly from the lapidary's hands, arranged in the

most perfect rosettes. I believe that I am almost the only

cultivator in New Zealand of this beautiful plant. I find I

can keep it alive well enough, but have not had it long enough
to get it into flower. It often forms large patches, the pretty

rosettes of leaves rising from spreading rhizomes. It was past

flowering, but we obtained flowers at a higher altitude next

day.

Stilhocarpa i)olaris is plentiful along the shore. This plant

carries a large bunch of seeds on a rather slender stalk.

When they ripen they turn black ; then the stem, without

fading, bends outwards and down to the ground as if by a

muscular movement, and carries the mass of nuts to the ground
so that they fall clear of the leaves.

Besides these beautiful plants, we gathered many that are

curious and interesting to botanists, and many of which I

expect to find improve under cultivation. We made two
journeys up the hill, each time carrying down heavy baskets

of plants, which were duly stored in boxes on board. I have
but faintly described the charms of the most beautiful field of

flowers I have ever seen. Mr. Kirk was on the hill most of
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the day in a rich harvest of botanical treasures, \Yhile Mr. Bell,

with a ship's boat, was treating the boys to some shooting and
boating in the sound. The walking was extremely heavy, and
before the day was out we v>-ere pretty tired. On the summit^
to our surprise, we found albairoses nesting : they were rather

young birds, and nearly all the nests were new, the rarity of

old nests showing that this place is little used : indeed, Captain

Fairchild had not before noticed it as a nesting-place. We
procured half a dozen eggs. As we descended we saw that

the steamer's anchor was up and that we were w'anted on
board. It was near 8 p.m. when we reached the ship's boat,

dragging our way through the heavy tangle. On the way
down we saw pretty green parrakeets ; and my brother, Mr.
M. Chapman, caught a snipe with liis hands.

The vessel moved to an anchorage some miles to the east,

and we then found that the firemen and stewards had been
gathering albatros eggs on the mountains ; and all hands were
kept up until two o'clock in the morning, getting down one of

of their mates who had been knocked up. It was interesting

to watch the movements of their lanterns and even hear their

cheers at a height of 1,500ft. At 10 p.m. the twilight was
still strong enough to enable me to read on deck.

Next morning the captain led a party of albatros-lmnters.

A few birds were wanted for museums, and everybody seemed
to w^ant eggs. We landed at the cove where the sealers' huts
are, though we did not see them. The road led through a bit

of bush, very dense, but traversed by a sealers' track. These
sealers make an easy road across the island, and, when they
arrive at the cliffs at the other side, lower some of their number
to the ledges and caves where these slaughter seals. The
slayers and the skins are then drawn up. It is wholly illegal,

but it goes on, so that the fur-seals are nearly exterminated.
From the rata bush {Mctrosideros Iiicida) we climbed a spur
which had been swept by snow, killing the grass and making
the going easy. It was a steep climb, with some tiring work,
but nothing very difficult. The men who had laid down their

eggs the night before when carrying their mate got them again
without difficulty, and we crossed the saddle at a height of

1,900ft. (by the aneroid) in one hour and ten minutes. From
here, as from our point of vantage yesterday, we had a wide
view of the islands. Carnley Harbour, with all its arms, lay
as a map before us. Had we sought the sunmiit, a few hundred
feet higher, we might perhaps have seen Port Koss and mapped
the country. Towards the south the view was uninterrupted
as far as the horizon. About the summit of the ridge there
were many interesting plants. Cclmisia vernicosa covered
acres of ground, and was in full flower, being somewhat later

at this altitude than down below. This beautiful little peren-
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nial aster, with its delicate tints, forms one of the charms of

this richly-endowed island, just as its numerous allies do in

the high alps of New Zealand.
The smaller species of Pleurophjjlluvi was plentiful ; a rare

fern, a Geum, Plantago aucklandica—a handsome ally of the
common plantain, here only found on high land—and a small
cress, said to be a rare plant, were in plenty on the storm-beaten
heights. Mosses, small rushes, lichens, and other alpine plants

grew on and near the rocks. Descending a little way towards
the ocean, we came upon the albatroses. They are very nu-
merous. A great many of them were sitting ; others were
billing and cooing ; others seemed to have no particular busi-

ness on hand ; others were young ones waiting to be turned
off the old nests ; others, again, were turned off, but had not

yet learned to fly. An albatros nest is much the shape of the

old-fashioned dairy-churns of our early youth, only a little

shorter, and solidly built of mud, grass, and weeds. When it

has served a year the grass grows up in it, but it is often used
again another year, being first raised and trimmed up by the

bird. When building a nest, the albatros—I suppose the

female—scrapes up the mud from about it, but when she has
made a little pile she stands upon it, and the rest of the work
is done standing thus, so that her weight—from 181b. to 251b.

—always serves to solidify what has been completed. In
working from this standpoint, the bird digs up bits of earth

with its beak and lays them upon the pile. About five digs to

the minute is the average rate, and when it has done about
five it turns and digs from another place. In digging thus it

makes a trench round the cone, which may serve to keep the

nest drained. It nearly always builds among high tussock,

but takes little or no pains to conceal the nest. Its sole idea

of protection is the utter isolation of its nesting-home. Its

one plan for protecting its egg is to sit on it and never leave

it. When the albatros is building its nest its mouth is gene-

rally rather soiled inside. When the nest is built it is finished

off with a slight and neatly-made basin-like depression at the
top, and in this are placed a few leaves and bits of dry grass,

but not enough to prevent the egg from coming into contact
with the soil and getting very dirty before it is hatched.
There is never more than one egg, wdiich once a day is turned
over by the bird to expose the other side to its breast.

It is pure-white except at the big end, where it is reddish.

It weighs about a pound. It is said to be good eating, but I

never tried it. It has two yolks, one small and the other

large—at least, so it appeared to me when blowing numerous
eggs. Sometimes two albatroses make their nests close to-

gether, but this seems accidental. When we got to this

ground we separated in collecting the eggs. Often I could
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not help stopping to admire the grandly beautiful birds. The
oldest are pure-white excepting the wings, which are pencilled

with brown ; the youngest are nearly black. They are sup-

posed to turn whiter and whiter as they grow older. As we
found them here, there were very few quite white ; they
were generally beautifully pencilled with dark lines. I have
given the received explanation as to colour and age, but I am
bound to say it does not answer all observations, as some of

the young birds not fully fledged in the Otago Museum are

quite white. Many birds which could not fly had a little

down hanging about their necks still. Their condition shows
that there are many young birds not yet fully fledged when
the old birds lay their next year's eggs. When a bird is put
off its nest it goes over in a helpless way. As you approach
it it makes a demonstration, clapping with its beak. This
clapping noise, which is even more used by nestlings than by
old birds, probably serves to intimidate sea-hawks, but it ofteu

betrayed to us the unsuspected presence of nests among the
tall tussock-grass. It is said it will snap at flesh, but not at

a gloved hand. I generally gave them a bit of stick to bite,

and gently turned them off backwards. Thus treated, the bird

will fall upon its back, with its head and the elbow-joints of

its long wings in the tussock, kicking helplessly w'ith its feet.

As soon as possible it would scramble back upon the nest,

sometimes looking down occasionally with one eye at a time
like a duck to see if the egg was there. When a bird had not
yet laid it usually stood up as we came to the nest. When it

had an egg nothing w^ould induce it to rise and show it. It

would sit close to the nest with the egg in the folds of its

abdomen. By its sitting so close we could tell that it had an
egg. In some places male and female stood by a half-made
nest. We could see them gently curtseying to each other,
and then rubbing their bills together. This undemonstrative
style of courtship was going on everywhere. I do not suppose
that one-half of the nesting birds were laying yet. In many
places four, in some eight or ten birds stood in solemn con-
clave together, and scarcely stirred when we walked among
them. I presume they were waiting on 'change for eligible

offers of marriage. Very few birds showed any departure
from the universal habit. Once one rushed at me to attack
me as a goose does. Once, too, one ran away from me in
great haste. Occasionally, as I came up to a bird which was
not nesting, it ran along the grass and took flight, soaring
away as tliey do at sea: this, however, was rare. Now and
then we found their castings, and these were always found to-

contain masses of undigested beaks of small cuttlefish. We
soon gathered a hundred eggs between four of us. These
were blown on the spot with a blowpipe. They were nearly



510 Transactions.—Miscellaneous.

all fresh, a few only showing signs of incubation. Overhead
nvunerous albatroses soared about. I could not quite make
out the order of business, but some authorities say the males

come down to feed their mates. Certain it is that either male

or female—and I suppose the latter—sits perpetually. If she

were to show the colour of her egg a sea-hawk would certainly

spike it. These creatures watch incessantly at the penguin

rookeries for chances of this kind, and nothing comes amiss to

them. We gathered these hundred eggs from about twenty-

five acres of ground. Had we been so inchued, we might

have walked further and got far more. If one-fifth of the

island is albatros-nestiug ground, 140,000 birds could nest

upon it : in fact, the whole of the high land of the interior

is probably nesting-ground, and fom- eggs to the acre is far

below what we found must be the rule elsewhere. Never-

theless, solitary islands are few and small, and albatroses

are numerous, so there must be some further explanation of

the vast numbers bred. It is certain that the information

collected by Sir W. Buller and others may yet be very largely

supplemented. Professor Scott states that the albatros does

not breed at Macquarie Island." The landing-party from

Commodore "Wilkes's ship " Peacock," however, describe the

birds as extremely bold, picking up penguin eggs the party had

laid down. I suspect these good saUors had given the name
" albatros " to the skua-gull or sea-hawk.

There is evidently a rule in albatros-nestiag. Here the

season was weU on, and the birds were of medium age. At

Campbell Island, a long vray south, the season was much
^arthe^ advanced, the eggs having young birds in them, wliile

the bkds were quite white and far lai'ger than here. At Anti-

podes Island, where the albatroses were enormously plentiful,

eg^s were extremely rare, and quite freshly laid and clean

;

while the birds were younger and much darker than at either

of the other places. One must almost suppose that the bhds

do not return to then- old nests, nor even to then- former island,

but pass on as they grow older to an island fm-ther south.

The order in which we found them is evidently constant. The
dates may vary a little. Captain Fairchild is endeavouring to

collect more certain infonnation. The tin clips which he occa-

sionally puts upon them, with the date and place of capture,

may sei-ve some day to clear this up.

The dates and latitudes are as follow :

—

Antipodes Island, 17th January.—Dark birds. Majority

not yet nesting, but billing. Eggs rare ; incubation not com-

menced. Nest-building active. Lat. 49^ 42'.

Adam's Island, oth January.—Medium birds. Majority

• Trans., vol. xv., p. 484.
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nesting. Few billing. Eggs plentiful ; incubation just com-
menced. Few nest-building. Lat. 51°.

Campbell Island, 5th December.—White birds ; very large.

Nest-building ; billing and laWng all finished ; chicks in all

eggs. Lat. 52° 33'.

Chatham Islands, earlier.—Colours not ascertained, but

said to be dark. Lat. 4i°.

A few birds were captmed here, and taken back for

museums. The process was simple and humihating. The
noble creatm-e was tied by the beak to prevent it fiom biting

;

a bit made of wood was put into its mouth to allow it to

breathe ; it was trussed

—

i'.c., its wings tied up, and its feet too.

Two were thus tied up a.nd slung over the man's shoulders, so

that a bird went under each arm, and so were held and carried.

I did not carry any ; and a companion who trudged down the

mountain with a bh'd of 161b. weight under each arm and a
candle-box of eggs on his back, assured me that when his

birds fought each other both with beaks and feet it was not a

job to be courted. The fighting seemed to me to be incessant

;

it was going on whenever I chanced to look that way. Now
and then at a critical moment, when there was a struggle

with a tussock, it fahdy disturbed the bearer's balance. The
day was a glorious one, and the sights were most interesting,

though, if albatroses sorrow for their eggs, somewhat cruel.

On the top of the range were ground-larks, as usual ; snipe,

too, rose at our feet, and scattered hastU}' as if from a nest.

These pretty little creatures are numerous, and would certainly

be exterminated if much distm-bed. As we descended in the
evening I thought I heard the weka (Ocydromus austraUs). I
do not know whether it was indigenous, but it was taken over
from Stewart Island after the wreck of the '' General Grant

"

or " Grafton " to add a little to the food-supply of the island
;

but these were liberated on the main island, and are not hkely
to have spread much. Mr. Travers thought he heard the kiwi
{Apteryx sp.), which has never been reported fi-om the group.
If there it would probably prove a new species. That evening
we sailed for Campbell Island, having again the good forttme
to have a fair wind. Captain Fairoliild had never before known
a calm night in the Auckland Islands. We had enjoyed tln-ee

a« fine as could be wished for, with days to match.

Y. Campbell Island.

We now spent a night at sea, and early in the morning saw
a high island in our course. We came up to it, and found its

appearance almost like a series of pyramids and towers rising

from the sea. The coast is bold, and about it are studded some
noble islets rising sheer out of the water, composed everywhere
of columnar- basalt. Inland are several j)eaked mountains
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with rocks almost like spikes upon them. The highest of

these is 1,800ft., but rising from the ocean they look higher.

The names of the peaks, points, and islets tell of the visit of

the x\ntarctic expedition in 1840^—Lyall Pyramid, Terror Point,

&c. ; and of the French Transit of Venus Expedition in 1874

—

Venus Cove, Vire Point, Jaquemart Island, and others named
after Courjolles, Filhol, &c. The island was discovered in

1810 by Frederick Hazelburg—wdiose name appears appended

to a small group of islands near Stewart Island—master of the
" Perseverance," owned by Mr. Eobert Campbell, of Sydney.

It has several fine harbours, and was for this reason selected

by the French in 1874. For some mouths the " Vire " lay

there erecting the observatory under the superintendence of

M. Bouquet de la Grye, the Hydrographer to the Navy, and
his staff. The day was cloudy, and they never saw the

transit. Dr. Filhol, the distinguished naturalist, was there

with the ship; and collected and observed birds, fish, and

marine animals.

My personal acquaintance witli these men added to the

interest I otherwise felt in this island, my previous knowledge

of which was mainly derived from descriptions given by Dr.

Filhol when we lived together fifteen years ago. This gentle-

man has since published a great work on the island, which I

have not had the advantage of seeing. The only recent inci-

dent in its history is the story of the " Sarah A. Hunt," a seal-

poacher from America, which was blown away with two men,

abandoning two boatloads of men, one of which, after the

vessel's arrival in New Zealand, was rescued by the " Stella."

Mr. H. Armstrong, in a recent article in the Leisure Hour,

described his visit there in the brig " Amherst " in search of

castaways after the wreck of the " General Grant," and men-
tions finding wreckage and several graves there, including one

of a Frenchwoman.
After passing round most of the west coast we put into

North-west Bay. Here there is a small cliff of lithographic

limestone, bearing fossils. It is much contorted by volcanic

action. An underlying rock is studded with iron-pyrites, which

may be the " tin " which tempted Musgrave's charterers. We
landed, and went up the ridge in front of us to the height of

900ft. till we looked down a fine cliff facing southwards, From
here we could see across the island to the head of Perseverance

Harbour, in which was the white house of the depot. I felt

tempted to walk down to it, but feared that some low land

might contain a swamp. The walking was everywhere ex-

tremely heavy. The tussocks were very large, and their

heads matted together. Among them were a few albatroses.

These were very beautiful birds, almost all pure-white except-

ing the wings. Once when I turned one off its nest it did
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what I had not seen one do before—made a savage snap at its

egg and punctured a small hole in it. INIr. Bell went more to

the west, and climbed a steep hill called the Menhir. It had a

stone peak at tlie summit hke the menhirs or Druids' stones ol

Brittany, and had doubtless been named by a Breton. We
had a good view of the island, which is circular, and is almost

cut in two by Perseverance Harbour, a fiord of volcanic origin

some miles long, witli an entrance from the south-east. In the

part of the island where we no^v were, the plants, though not

as numerous as at Adam's Island, w^ere even more beautiful.

Here the Plaurophyllum speciosum was in better season, and
the flowers were of a much deeper purple than those we had
seen before. From being isolated the plants had grower better,

and each was a picture in itself. Here, too, the Celmisia

vcrnicosa grew leaves less polished than at the Aucklands. but
5in. and Gin. long

—

i.e., usually twice as long as those we had
gathered before. The flower-heads were numerous, from six

to twelve on each plant, and were in full perfection. The
figure in Hooker's " Flora Antarctica " is an admirable repre-

sentation of this plant. Their centres were of two colours

—

light and dark purple—but we attributed this to difl'erence in

degree of maturity. I brought back some of them, but have
found them more difiicult to preserve alive than the small

plants from Adam's Island. The grass w-as much drier ; in-

deed, that appeared to be the character of the country, but,

as other travellers do not bear this out, the season may be ex-

ceptional. The albatroses were of enormous size ; some were
brought down for museums. An ingenious man of the sea found
that it was easier to tow them than to carry them. As ho
worked to leeward, according to the prevailing wind, he had
the he of the tussocks with him. A string was put round the
beak, and the albatros was towed down to the ship without
much trouble ; the grass being dry they arrived quite clean
and uninjured. We only got a few eggs, and these had chicks
in them—an additional attraction at the museums. None of

the eggs could be blown ; the chicks had to be taken out
through a square hole cut in the side. In many places I
found pebbles and small angular pieces of stone resting on the
ground or on the tops of the tussocks ; one very large piece
weighed a pound. These nmst have been dropped by sea-
birds bringing up food—shell-fish—from the rocks. It affords

a mode of accounting for small stones in unexpected places
near the sea.

In the afternoon we again went round the west coast and
entered Perseverance Harbour, which is a very fine sheet of

water, with straight shores. There are several good anchor-
ages. Mount Honey, the highest hill on the island, is on one
side, and Lyall Pyramid on the other. The ridges on either

33
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side ave bOOft. high. Though we had only found a few alba-

troses, we saw them in great numbers in more inaccessible

places. On the shore here we saw some white goats, part of

Captain Fairchild's stock. Hitherto goats have done well

and sheep badly at most of tliese depots, but I think the

flocks of sheep j)ut down are far too small. The shores of the

harbour are fringed with scrub. This is composed of Draco-

phylhim. One writer says there are pine-trees; another sees

manuka {Lcptospcrmum, sp.). The DracojyJiylluvi, allied to the

heaths, but with leaves like grass, is presumably the pine

;

the Cassinia—a familiar shrub on our hills—is, I suppose, the

manuka of the other observer. Another writer found ground-

larks and wrens ; we found neither, though the ground-larks

may be there. Mr. Travers obtained no land-birds. Mr.
Eeischek only saw the blight-bird {Zosterops lateralis, vel

caridesccns) , which certainly crosses the ocean. Mr. Bell

could see no ducks, though they are said to frequent the

island. Lauding near Venus Cove we were soon among
beautiful and interesting plants. Here at 100ft. above the

sea the Cclmisia vcrnicosa was very fine and plentiful. I

suspect that the reported existence of Celmisia vcrbascifolia

(a well-known Otago plant) on this island is a mistake. On a

small area of fiat moist land my brother, Mr. Martin Chap-

man, discovered a new plant, which I identified as aii un-

known species of Celmisia, to which I have given the name
C. camphellensis.''- It is quite unlike any other, though its

flower-heads are like those of C. vernicosa. Wo obtained ten

plants, one being in flower and others in seed, and brought

them all away for cultivation. Mr. Kirk subsequently had
the good fortune to obtain one in flower. It seems singular

that this should l)e found within half a mile of the French

camp, and close to the spot where, I presume, Sir Joseph

Hooker lay, but it appeared to us to be locally confined to

less than an acre of ground. Higher on the range it may be

more plentiful. One plant growing hero, which was generally

past flowering at Adam's Island, is Plcurophjjlluvi crinifcrum.

The flowers are by no means so pretty as those of P. speciosutn,

but the general effect of the plant, with flower-bearing scapes

4ft. high, is very striking. Here, too, we found in flower the

beautiful golden lily called Anthericnm rossii. This was
plentiful enough at the Auckland Islands, but generally past

flowering. When in perfection it is a beautiful flower, and I

find it easy to cultivate.

The day was cool but fine, and the evenings had now
become very long, with twilight like that of the Old Country.

Early next day we moved down to a lower anchorage near

. ..
* See above, Art. XLIII.
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the moutb of the harbour and lauded on the hillside. Here
we picked a spot clear of scrub and clambered up. Some
were bent on albatros-egg hunting, and had fair success. I

was searching for plants, but found little beyond what we had
seen elsewhere. Mr. Kirk was more successful, and obtained

some rare and obscure plants. This was the shady side of

the harbour, and our experience satisfied us that it is far

better to ascend the sunny side, as the vegetation is less rank.

Here it was so rank as to make walking extremely difficult.

The size of the Ligusticum latifoUum of several varieties was
amazing. Some of the Coprosvia shrubs were laid so low and
rendered so dense by the wind that we found it the best mode
of progression to walk on top of them, though they sank down
like spring beds with the weight.

On our return we steamed out and lauded some sheep in

the most promising place available in East Bay, another good
harbour. These were provided, as much of the live-stock is,

by the Invercargill Wreck Fund, an institution which has, under
the supervision of Mr. John Macphersou, of Invercargill, for

many years made thoughtful provision for shipwrecked seamen.
East Bay is a pretty little harbour, not unlike Fly Harbour,
in Adam's Island, in character, but without the forest. The
flowering-plants along its margin were extremely beautiful.

Hence we coasted to the north-east angle of the island, stand-

ing inshore to examine the vast rookeries of mollymawks,
which occupy a large piece of ground inaccessible from below
and difficult of approach from above owing to the necessity
for making a long journey through the scrub to reach it.

These birds have a singular faculty for picking out safe nest-
ing-nl-Tces. At this season their young are nearly hatched.
Hence we steamed away in the evening, after two pleasant
days of rambling, for Autij)odes Island—a long journey which
kept us all next day and night at sea. We experienced nothing
of tlie vile climate said to prevail here.

VI. Antipodes Island.

r^arly on the second day after leaving Campbell Island we
were off another high island with a few steep outliers. This
island has no harbours, and is surrounded by cliffs, under
which, as at the Snares, were numerous rookeries of penguins.
Wherever we went it was the crested penguin ; we only ob-
tained three specimens of other kinds in the whole trip—one
being the great king penguin, and the others being somewhat
similar but smaller birds, possibly immature specimens of the
same kind. We anchored under a noble cliff of contorted basalt
and tufa on the north-east side, well named Perpendicular
Head. Outside of the anchorage were two islets never yet
visited, one of which exhibits a tine natural arch of rock. The
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landing is at a rocky recess amid the smell and noise of penguins
in a small rookery hard by. The depot was in good order, and
two out of the three cattle left there looked well ; the third was
missing. The sheep were not seen, but recent traces of them
were found. The cattle had begun to make tracks through
the heavy tussock at the landing, and had eaten freely of the

great rhizomes of the Stilhocarpa and the leaves of a large

nettle. These plants and Ligusticum antipodum were com-
mon Jiere, but the fine floweriiig-plants of the other islands

were reduced to one species of Plcuroijhijlluvi. We started to

walk through the island, and found the work very difficult.

The high tussock and a fern (Lomaria capensis) covered very
treacherous ground. Mountains rise on two sides of a sort of

plain or basin. We crossed this, and made for Mount Gallo-

way, 1,300ft. by the aneroid. As we approached it we found
its sides scarred by slips and deeply cut by water -worn
ravines. Here grew quantities of Coprosma scrub, the only
shrub on the island. It was in fruit, and on the fruit were
feeding two kinds of parrakeet unknown in New Zealand. I

found it very diflicult to see them, so completely did they
match the colour of the scrub, but I got several for the
museum. When I fired a shot they screamed all round, but
remained invisible. At times they came close round me, so

close that I could not fire without knocking them to pieces.

I carried a small walking-stick gun with small shot. I

found this gun more destructive than I had found a fowling-

piece with large shot in the Sounds, when I procured some
small birds now in the museum ; indeed, my gun was so

deadly that at Port Eoss I killed shags with it easily. These
parrakeets have acquired the habit of keeping low down and
seldom flying, as to fly on so small an island would expose
them to the danger of being blown away to sea. Near the

head of the stream which flows down the mountain we found
a fine large plot of beautiful Sphagnum moss, W'hich could be
seen as a patch on the mountam-side from the ship, two miles

off. We failed to get a view from the mountain, as there was
a dense fog up there. The summit was clear ground, matted
with Plcurophylltrin and low-growing Ligusticum. Owing to

a fog we failed to see a clear lake said to exist there. There
was a good deal of flat ground up there, which was literally

ctlive with albatroses. Young, black, birds were very common;
often their breasts were covered with down, and this was
matted with piripiri (Accsna adscomlens) seeds. The albatroses

were building nests everywhere, and numbers of them were
billing and cooing and gathered in large flocks as at Adam's
Island. They took little notice of us as we walked among
them, only clapping their beaks when we went right up to

.them. They went on with their nest -building and their



Chapman.—On the Islands sontli of Neiu Zealand. 517

billing ^vllile we stood close by them. They were as numerous
as geese in a farmyard, and less active, for geese would either

have run away from or after us. On the flanks of the moun-
tain there were more albatroses, young and old, but very few
old enough to be nearly white. The season was decidedly

backward as compared with the other islands ; we only got

three eggs, and altogether only about twenty were found.

With such a number of nests I am sure that a month later a

thousand could be gathered in the same time, as at Adam's
Island some four hundred were obtained. Sir W. Buller

mentions parties of Maoris getting a thousand young alba-

troses from some smalT islets near the Chatham Islands.

Captain Fail child thinks that albatroses have become less

numerous since his first visits to Antipodes Island, though at

this season he disturbs them very little, and at other seasons
still less ; but this is probably due to the fact that his former
visits were later in the year. Thinking they might be shifting

their breeding-ground, I inquired if he knew of any nesting on
the mainland of New Zealand. He replied that he had seen

them flying over the high-level land at Dusky Sound, and
during the last few years he had iioticed immense numbers of

birds off the coast of New Zealand, where he had never seen
them numerous before. On this island we found young alba-

troses standing about the old nests quite low down on the

plain, but they were far more numerous on the hill. On our
way down the mountain we crossed some very wet gi'ound at

the source of the stream. Here we found all the leaves of the
Stilbocarpa covered with dirt newly thrown out of burrows.
We could not satisfy ourselves what birds were making these'

bur)-nws. We could hear birds squeaking in some of them,
and out of one got a young but grown sea-hawk, wdiether a
denizen or a robber we could not tell. In another we got an
egg which contained a fully matured nelly {Ossifraga gigantea)

chick. On the mountain-side were numerous holes under
tussocks which I took to be those of the Prion, or night-bird,

or of some petrel. We did not obtain many plants worth
cultivating, but everywhere we saw small but beautiful gen-
tians in flower. Mr. Kirk obtained several interesting plants.

Besides the birds mentioned we saw ground-larks paler in

colour than those of New Zealand, and very tame. Snipe,
too, were obtained, but I did not see any. They are said to

be different from those of the other islands. There are, in fact,

two species of snipe in the outlying islands, that of the Chat-
ham Islands, G. imsilla, being distinct. All the laud-birds are
very tame, and are poor fliers. If they were better fliers they
would more easily get blown to sea. At some seasons the
parrakeets become very shy. This island was discovered by
-fJaptain Pendleton in 1800, but I know nothing of his voyage.
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beyond the fact that his course is marked on large charts, and
is often referred to in Dumont d'Urvillc's book on the Soiith

Pacific. It is the nearest land to the antij)odes of Greenwich,
which must be about one hundred and twenty miles away.
There is a piece of wood on the island recording the accidental

drowning of the mate of the ship "Prince of Denmark" in

1824, but this I failed to see. A few years since a sealer lived

alone for a season here, and reported that at a certain season

he saw the penguins migrate southwards in vast flocks. It is

not known where they go to ; it is certain, however, that they
leave this and the Bounty Islands in the winter, as Captain
Fairchild on his visit in July does not find one. Sea-lions are

unknown here ; fur-seals have disaj)peared. Fish are scarce

here as elsewhere, and are shunned by sailors, as at one
season they are full of worms. This is the case even at the

Auckland Islands with fish caught in deep water, though
there are good fish in the harbours. It is the case likewise

at Macquarie and other outlying islands, but not at the

Kermadccs.
The albatros-eggs had had a bad time of it as we stumbled

through the heav)^ tussocks—one was broken, another slightly

cracked. I carefully laid a sound one on a ledge of rock to

keep it out of mischief while waiting for the boat to come off.

My attention was attracted by a little ground-lark which
played about on the stones. Thinking it might be a new one,

I several times tried to knock it over with my hat, as I had
done at other places. It narrowly eluded me, and I was just

about to make a certainty of it when a shout from Mr. Miller,

'one of the engineers, who was descending the cliff, caused me
to turn. A sea-hawk had spiked my last sound albatros-egg

with his beak and was indulging in its delicious contents.

When I struggled up to regain my egg the sea-hawk hopped
knowingly away, and when the boat had got us off he leisurely

returned to finish what lie could find of the egg among the

crevices of the rock. An hour later we were moving off

towards the Bounty Islands in a jumping sea, which was
anything but pleasant to any of us, and sufficiently depressmg
to some to send them to bed. The sea is always worst near
the islands. When we got well away to sea it moderated
somewhat.

VII. The Boukty Islands.

A fearful stench pervaded my cabin when I awoke. I

dreamed of it before I awoke—indeed, it was that and nothing
else that awakened me. I have slept in strange places and
amid a thousand strange smells, but never did I endure any-
thing so sickening as this. I knew my room was full of fear-

ful things, and visions of broken albatros-eggs haunted my
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shattered senses, though my ahiiost hermetically-closed box
looked all right. I rushed out to the bath half awake. The
galleries smelt as my room did. The bathroom was just as

bad. Then I remembered the faint odours of the Snares

(which, by the way, we had smelt a mile across the sea), and
I knew what had happened : we were steaming among the

bird islands. The Bounties are sixteen rocky islets, running

up to a few hundred feet at the highest. They have no soil

upon them. Wherever there is room there sits a crested

penguin. The largest islet is 30 acres in extent, and under

the lee of this we anchored. From the anchorage we could see

half the islands ; but the "nearest one to us carried no birds,

as the sea can wash over it. Even at the distance of half a

mile the noise of the birds was deafening. It rose and fell

with a cadence like that observable in the forests of Australia

when the locusts or cigalc are numerous, or near marshes where
frogs abound. I wanted to land, and as boats w^ere sent ashore

two of us ventured in them. We found the rocks too steep to

get up any distance, so we gave it up. The steward and the

carpenter went up a short way. Here the stench was simply

awful. We watched the penguins swarming over the rocks

for awhile. The great nellies swam about us ; the moUy-
mawks sat beside their big young ones among the penguins

on the rocks ; the wliale-birds, too, made their homes in the

deeper crevices. It is good to think that some creatures

can stand the smell of penguins. Heavens ! what a place

to be marooned in ! There was a depot here too, but light-

ning has destroyed it, and the sea is rarely fine enough to

allow material to be landed to repair it. A sail is provided to

catch water. Fortunately there is no suspicion that anybody
was ever wrecked here. It is, however, a fact worth noting

that, though no homeward-bound ship from Otago has ever

been missed, half a dozen from Lyttelton have gone out which
have never been heard of. The last of these, the " Marl-

borough," left on tlie 11th January. She is not likely to have
touched either this or the Antipodes group, as we should pro-

bably have found some trace of her. We sighted the " Rangi-

tikei," from Otago, two days out, soon after leaving these

islands. We were glad to get back to the ship with her evil

smell—away from the noise and the intolerable stench of the

island. In moving away the captain took us slowly past the
largest face of the largest island ; it was one mass of penguins.

Crowded as they were, I judged that there were a milhon
penguins on the 100 acres of land in the group. There must
have been fully as many—perhaps twice as many—in the
water, for they were in flocks for luiles out. Sir William
Jervois and Captain Fairchild once made a calculation, and, I

believe, concluded that five million penguins resorted there.
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The captain assured us tlu\t tlicy were often packed far closer

than we saw them, and then there were fewer in the water.
The penguin gets out of the water in a heavy sea with

great ease. It dives towards a sloping face of rock ; then the
sea carries it on as it swims under v»-ater high up towards it.

It bounds hke a lish upwards just as the sea is retreating, and
lauds llat-footed on the face of the rock. Long before another
wave washes up it makes two or three vigorous jumps aud is

out of its reach. A land-animal would get smashed to atoms
in the process. I shall never forget the quaint and beautiful

sight presented by the rows of penguins as we passed slowly
along the face of this desolate rock. We were now to wind-
wa.rd, and the stench had vanished. The rocks are hard,
coarse granite, and, as the penguins wholly desert them in

winter, the rains wash them quite clean. There is not a blade
of vegetation upon them ; not a green thing, save the Plenro-
cocciis, or green mould, which smeared the rocky walls here
and there. The islands derive their name from the ship in

which the brave and tyrannical Bligh sailed when he dis-

covered them in 1788. We now started for home again. I
understand it was originally the intention of our Government
to annex Macquarie Island, further south than Campbell
Island, but, finding that it was included in the Commission of

the Governor of Tasmania, this could not be done. It is to be
hoped that this wall ultimately be arranged, as the island can
be of no use to Tasmania—from which it is far distant—and
its exclusion from New Zealand leaves us exposed to the
depredations of seal-poachers. This island is the resort of sea-

elephant hunters from New Zealand, and I am sorry to say
that these have not always respected our laws for the protec-

tion of fur-se?Js. Professor Scott and Mr. (now Dr.) Eeginald
Strode visited it some years ago, and the former wrote an in-

teresting account of his fortnight's stay there."

There is said to be another island farther south called

Emerald Island. All that is definitely said of it in authentic
books is that the ship " Emerald," in December, 1821, in lat.

57° 30' S., long. 162" 12' E., saw the resemblance of an island,

very high, with peaked mountains. A gentleman living at Port
Chalmers tells me that a sea-captain told him that he had seen
it and had been round it. but could see no place for landing.

It was a small, high, rocky island. This, however, has not been
reported to navigators in these seas. Some maps and gazetteers
now omit it. Commodore Wilkes sailed over the site of it in

the " Vincennes," and, separately, his vessel, the "Porpoise,"
did the same. As the position was uncertain, and the weather
thick, there is still a possibility of its being found, but it may

* Tran-sactions, vol. xv., p. 484.
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have been a cloud-effect only. A suggestion that it was an

iceberg would not answer, as' it was distant twenty-five miles,

a distance at which the highest floating berg could not be

seen. As seals were at one time numerous at Macquarie

Island, and numerous ships \-isited it in pursuit of them until

they were exterminated, it is not likely that they left Emerald

Island unsought for.

We made a quick run to Port Chalmers, and so ended this

most successful and enjoyable expedition. From all_ classes

—officers, stewards, and sailors—we met with nothing but

kindness and attention.

Addenda.

Captain Fairchild writes me on the subject of dates of

nesting of the albatros and crested penguin as follows :
" I

find that the albatros lays—Campbell Island, lat. 5'i° 33' 26"

S., oth December; Auckland Islands, lat. 60^ 0' 32" S., 5th

January; Antipodes Island, lat. 49° 42' 5" S., 20th January.

They must take nearly 50 days to hatch, as we found them
just beginning to lay on the Antipodes Island the 17th January

last; and when I was on the Antipodes on the 18th March,

1886, I found them just beginning to hatch out. The pen-

guins lay—On the Snares, lat. 48° S., 1st October, and hatch

out about 5th November ; on Campbell Island, about 5th

September ; on Antipodes, about 25th September ; on the

Bounties, lat. 47° 46' 24" S., about 1st October, the same time as

•on the Snares. I have not been able to see the man I wanted
to see from the Chatham Islands, so I cannot tell you when
the alboiroses lay there, but I know^ that it is later than it is

on thf» islands farther south."

Kaynal, Masgrave's mate, mentions gathering several eggs

at Campbell Island on the 2nd December, only one of which
was fresh enough to eat. The evidence in the recent case of

deserting seamen tried in Dunedin showed also that at Camp-
bell Island the birds were nesting in November. The advanced
state in which we found a certain proportion of the eggs at

Auckland Islands showed that the earliest eggs are laid at an
earlier date than Captain Fairchild gives.

Captain Fairchild visited the islands again in October,
1890, and experienced terrible weather. The barometer three
times recorded 28-62. He tells me he found very few alba-

troses on the islands excepting young ones. This confirms
the statement that the old birds abandon their large full-grown
chicks, and these have to live on their own fat until they are
strong enough and light cnougli to fly.

As I have been asked by many people as to whether valu;ible

minerals exist in the islands, I can only say that the appear-
ances seem to me to render this improbable. The Snares and
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Bounty Islands are gi^anite. The other tlii'ee groups are recent

volcanic, but at Campbell Island the floor of the ocean—an
ancient limestone-bed—has been lifted up, and appears in the
face of a cliff. At the Auckland Islands an immense dyke of

dark rock, cutting the high cliffs of the west coast from the
summit to the sea, was visible for miles, and some singular

dykes were observed crossing each other, but covered with
tussock grass, at Adam's Island. These should be examined,
but are not likely to give any valuable result. I saw no stra-

tified rocks in the group, though I am aware that others have
fancied they found them. Most of the plants are doing well

in good moist soil in shaded positions in my garden.

Captain Fairchild, under date 15th February, 1891, writes,

on his return from the second cruise in search of traces of the

s.s. " Kakauui," as follows :
" I find that the Auckland Islands

albatros is quite a different buxl from those we saw at Camp-
bell Island. Those we saw on the Auckland Islands and
the Antipodes have dark heads and blue eyelids, while those
on Campbell Island have pure white heads with dark eyelids,

and are a larger bird, being about 71b. heavier than either the

Auckland Islands or Antipodes birds. We have some on
board now, and I was anxious for you to see them ; they are

so different when you sec them together. All the birds on the

islands were more numerous this year than they were when
you were at the islands. We went up after albatros-eggs at

the same place, where you were up at the Auckland Islands,

and we got two hundred eggs on about 5 acres. It was
marvellous to see them ; they were within a few feet of each
other, all sitting on their eggs."

I have compared the eggs in my possession. Two from
Campbell Island measure respectively 5yVi^- '^y ^in. and
5^in. by S^in. They are more elongated towards the small

end and rounder and blunter at that end than those from the

Auckland Islands. A large number from the Auckland
Islands run from 4ifin. by S^Viii- up to 53*gin. by Sin.

Nearly all, however, are about 4i|in. by Sin. A few are as

much as 5in. long, and a very few exceed Sin. in the shorter

axis. I must still say that the whole subject requires more
attention than can be given to it on a hurried visit.
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Art. LIX.— The Age of Pulp: a SpeculoAion on the Future
of the Wood-fibre Industry.

By the Eev. P. Walsh.

[Read before the Auckland Institute, 4th August, 1890.]

Many ages have passed over the world, each of them preparing

the way for that wliich was to follow, and all in their turn

contributing to make it what it is. Poets have sung the

glories of the Golden Age, the history of the Stone and Bronze
Ages has been brought to light by the labours of the traveller

and the archaeologist, and our own experience and observation

have made us familiar with the marvels of the Age of Iron and
Steel. But another age has already dawned upon us, which,

for want of a better name, I will call " the Age of Pulj) ;

"

and I hope that I shall be able to show that it bids fair ere

long to ecUpse all the ages that have gone before it.

It is diflicult to supply a definition of the term I have em-
ployed which will be at once concise and descriptive. For
the purpose of this paper I will define pulp as " a metamorphic
compound formed by the concretion of particles of disintegrated

matter." In this sense concrete is pulp, felt is pulp, and
paper is pulp ; for in each of these substances all trace of the
original form—the grain of the stone, the staple of the wool,

and the disposition of the fibre of the vegetable matter—is

absent in the new compound, has been lost in the process of

manufacture.
Fv^'-i this it will appear that the term may be very exten-

sively applied, and far more so now than in any other period
of the world's history ; in fact, almost every product of the
age is more or less characterized by the pulp idea. Om- litera-

ture, art, fashions in dress, are all pulp. The wisdom of the
ancients, the traditions of mediaeval times, classical and foreign

art-forms, Greek, Eoman, Gothic, and Oriental elements, are
all represented in the modern compounds. Even in language,
the old grannnars and foreign modes of speech are pounded
down, torn up, and mixed together to form material for the
verbal amalgam in which we express our thoughts. And, to
go even further, what are the nations and races of the present
day but pulj)? By colonization, by international intercourse,
the same process of disintegi-ation and concretion is taking
place in an ever-increasing ratio. In fact, in all departments
of life, in every plane of action—in physical, mental, and
moral; in political, social, and artistic—the great pulp-manu-
facture is going on as it never went on before.

I think I have said enough to justify the title at the head
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of this paper—namely, to demonstrate that the period we live

in may be fitly designated as, par excellence, " the Age of

Pulp.' I do not propose, however, at present to attempt a
speculation on pulp in the abstract : I shall merely confine

myself to an account of a single department of the subject,

which is nevertheless a very large and important one—namely,
that which relates to the manufactm'e and uses of pulp made
from vegetable fibre.

Although the fibre-pulp industry is, comparatively speaking,

still in its infancy, the principle involved in it is by no means
a new one. As in the case of many other industries, it existed

in an embryonic form long before its enormous capabilities

were appreciated. The pulp idea was present when the first

.sheet of rag-paper was rudely made by hand many hundred
years ago ; it only required time and experience for it to reach
its present development. The early stages were fitful and
tentative. The now universal millboard was followed by
various trivial attempts in paincr-maclie, but the first genuine
step forvrard was taken when the pulp in a compressed and
moulded form was used in the manufacture of articles hitherto

laboriously made by hand. It had taken a long time to blow
the spark iuto flame, but once the flame was properly kindled

it spread with wildfire rapidity, and, as improved maciiinery

multiplied the number of substances available, and enlarged

the field of operations, it soon appeared that there was practi-

cally no limit to the variety of uses to which the pulp might
be put.

A few instances, taken almost at random from current

accounts of some of the more recent applications of the process,

will serve to show that no speculation is too wild as to the

ultimate destiny of this most plastic of materials. Doors and
window-frames, and even entire houses, have been made of it,

as well as articles of furniture, vessels of every description,

musical instraments, and even stoves and cooking-utensils. It

has been used in America for the floor of a skating-rink, for

which it has answered better than either timber or asphalte.

It has supplied the material for bottles in Austria and Ger-

many, and for boats in France. In Eussia it has been suc-

cessfully employed in the manufacture of tramway-rails ; and
in Hudson, Xew York, is shown one of a set of wheels which
travelled 300,000 miles under a Pullman car. From these few

instances, which might be n;iultiplied ad infinitum, it will

readily appear that there is scarcely a substance for which
the pulp is not an eflicient substitute, scarcely a department
of manufacture in which it cannot be used with economy and
advantage.

I cannot pretend to give a detailed technical account of

the process of manufacture, but I may state briefly that the
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raw material required includes all substances coutaiuiug vege-

table fibre. Straw and gi'asses, old ropes and sacking, moss,

and even peat, find their way into the pulping-machine, as well

as every kind of wood. These, ha%-ing been crushed and torn

until the fibre is thoroughly separated, and all foreign and
useless matter eUminated by washing, &c., are compressed

in moulds into the form required. By regulating the amount
of pressure, as well as by the choice of materials, any desired

degree of density may be obtained, and by an admixture of

certain chemicals the substance may be rendered proof

against damp and fire, as well as against the ravages of in-

sects.

But, although -the field of operations of the pulp-mill,.

already so large, is constantly extending, there is one depart-

ment to which, so far as I have been able to learn, it has

not reached as yet—at least, beyond tlie most elementary

stages. I allude to the department of shipbuilding, for which
a little consideration will show us, I think, that the material

is most specially suited. The old " wooden walls " have had
their day—and a glorious day it was: the ships of u-on"and

steel are now having theirs ; and, if I might be considered over-

bold in hazarding the oj^inion that this day is fast drawing to

a close, it must at least be admitt-ed that, when weighed in

the balances of utility and economy, these marvels of creative-

and constructive skill are in many most important conditions

found grievously wanting. A modern ocean liner is indeed a
splendid object, but, in spite of the many advantages of per-

fection of model, structui-al strength, speed, comfort, and con-

venience, by which she excels all the type.s of vessel that have
precedi^'l her, she is still far from realising the perfection of

the ideal sliip. Indeed, the very qualities which enable her
to surmount ojie class of the dangers of ocean travelling render
her all the more Anilnerable to another. If her huge bulk and
high rate of speed cause her to make little of seas and storms,

every increase of volume and power only serves to reduce her
ability to withstand a shock ; and experience has shown that
in the case of a collision, or sudden impact on a hidden rock,

all her modern improvements of watertight bulkheads and
cellular bottom arc too frequently powerless to prevent her
cracking up like an egg-shell and going down like a stone.

Contrast a vessel of this class with one built either wholly
or in part of the substance under consideration. The bulk,
speed, perfection of model, and structural strength v>ill still

remain as constant quantities ; but, in addition, instead of a
thin, brittle plate, liable to corrosion, difiicult of repair, and
needing constant attention, you have a tough and elastic slieet-

ing, strong enough to resist a considerable shock in the case
of a collision, and of sufiicient buoyancy, in the case of total
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wreck, to lielp to keep the crew and passengers afloat—every
fragment, in fact, being a raft in itself. There can be no doubt
as to the result of the comparison. The fitness of the material

for boats and small steam-launches has already been demon-
strated by actual experiment. It only needs an extension of

the principle involved in the construction of these to arrive at

the ship of the future, the ideal ship of the Pulp Age.

There is one circumstance which must not be lost sight of,

which will, more than anything else, contribute to the develop-

rnoat of the pulp industry—namely, the question of timber--

supply, which is daily becoming one of increasing importance.

The timber-supply of the world is by no means inexhaustible.

A great part of the Old World has for many years been de-

pendent on the forests of the New ; but as the New World fills

up by colonisation and settlement it will have enough to do
to provide for its own home-consumption. In Canada and in

the Western States of America the inroads already made by
the farmer and the lumberman are such that i)i a compara-
tively short time the "forest primeval " will, with the excep-

tion -of a few inaccessible patches, be a thing of the past. Con-
servatio]! and replanting on any efficient scale are out of the

question ; such things a.re not generally thought of until it is

too late. John Bull and Brother Jonathan and their colonial

cousins are wont to take the goods the gods provide, without
troubling themselves about the wants of posterity. And
sooner or later we shall be brought face to face with the ques-

tion as to how we shall find flooring for our houses and deck-

ing for our ships, not to mention material for our tables and
chairs. The solution, I do not hesitate to predict, will be
found in the pulp-mill. Under the j)resent system of wood-
work the available material is confined to portions of trees of

a certain size, and of approved durability ; M'hile, for the manu-
facture of pulp, trees of small or imperfect growth, tops, brush-

wood, and timber-refuse of all kinds can be turned to ad-

vantage. The waste in a timber-bush is something appalling.

The actual logs form but a very small fraction of the total

growth, quantities of potentially useful stuff are crushed by
the falling trees, or used up for skids, kc, and the bulk is left

standing, to be swept off by fire during the first dry season.

All this lamentable waste would be obviated under the pulp-

system, the portion of forest attacked would be mowed off like

a field of corn, and every fragment turned to account. In-

deed, if the system were generally adopted it would probably
be unnecessary to trench on the larger forests at all. In this

country, at least, the supply would be kept up for many years

from the logs which cumber the clearings of the bush-farmer,

and other waste stuff" which at present only serves to take up
room and propagate destructive fii-es throughout the country.
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Akt. LX.—Thermal Springs in Lake Waikare, Waikafo.

By H. D. M. Haszakd.

\Read before the Auckland Institute, 3rd November, 1890.]

Plate XLIV.

The existence of hot springs arising from the bottom of Lake
Waikare has been known to a hmitetl number of people for a

considerable time ; but, so far as I am aware, the fact has not

been recorded in any way, nor their position marked on any
map.

Whilst surveying recently in the neighbourhood, I there-

fore took the opportunity to fix their locality, for future refer-

ence, as shown on accompanying plan (PI. XLIV.), and I

also append a few notes that may prove of interest.

The springs are situated about four miles south-east of the

Rangiriri railway-station and fifty miles south-south-east of

Auckland, being, I believe, the laearest thermal springs, in

active existence, to the latter place on its southern side. As
shown on the plan, they all rise to the west and south-west of

Motukanae (Mullet Island), from the bottom of the lake ; the

most powerful one, which I have named Koropupu, being

about 3^ chains distant, and innumerable small ones bubble
up immediately surrounding the western half of the island.

Koropupu rises from a muddy bottom through 8ft. of water,
and on a calm day bubbles Sin. to 4in. above the surface of the
lake. Should the lake be at all rough, however, the position

of the spring can easily be found by the strong sulphurous
odour that pervades the air near it. At this season of the
year (September) the temperature of the water when it reaches
the surface is very slightly higher than that surrounding ; but
the natives tell me that this is owing to the amount of fiood-

water now in the lake, and that in summer, when it has only
a thin stratum to force its way through, it is quite hot.

Motukanae, which is only about 45ft. long by 30ft. broad,
is composed of a friable chocolate-coloured sandstone, through
and upon which silica and other residuary matter from mineral
waters have l)een deposited. The island is in places like a huge
honeycomb, from the numberless steam-holes through the
rock, though these are all quiescent now. The surface is fairly

level, and is about 3ft. above the present water-line of the lake.
A little mould has formed on the rock, and a few shrubs and
grasses are growing upon it.

I have made a collection of the different minerals to be
found, including the roots of a tree that had been silicified in
siti'(, also the casts of some leaves, and forward them herewith
for inspection.
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The fact of volcanic agency having been at work in this

part of the country is interesting, in connection with the sup-
posed changes in the course of the Waikato Eiver, and would
probably go a long way towards accounting for such changes.

I am informed that during the spawning season the inullet

swarm round the island, hence I suppose the name ; but I have
also been told that they acquire such a disagreeable flavour

that they are scarcely eatable. At the time of my visit a flock

of geese had established their nests on the island.

In crossing and re-crossing Waikare in different directions

I have taken soundings, and find that the bottom is of a very
uniform level at a depth of from 6ft. to 8ft., and is composed of

deep mud, the ever-increasing sediment which is being de-

posited by flood-water. The swamps on the south and west
appear to be encroaching rapidly on the lake, and it is only a
question of time for this grand sheet of water to be turned
into a huge morass.

I also send with this a specimen of iron-sand from the

eastern shore of the lake.

Art. LXI.—Gn Vine-growing in Hmvke's Bay.

By the Eev. Father Yaedin.

'Read before the Ilmvlcc's Bay PhUosopMcal Institute, 11th August, 1890.]

When I had the honour to be admitted into your society I

begged exemption from any literary or scientific contribution,

having been condemned by sickness to suspend my favourite

studies, and to avoid all serious mental exertion. It is then
with hesita-tion that, yielding to kind solicitations, I have been
persuaded, perhaps not wisely, to record a few remarks on
a question of some interest to this province— -namely, vine-

growing in Hawke's Bay. The following remarks, written by
fits and starts, are not a treatise on the matter, but simply the

results of personal practical observations. Incomplete as they

are, they may, perhaps, induce some industrious person to

attempt the experiment.

My remarks do not refer either to vineries in hothouses,

or to vines planted outside, along a wall, but to real vine-

yards, in the open air. These already exist in Hawke's Bay

:

some have been in full produce for many years past ; some have
been planted recently ; and I am convinced that a great many
more could be planted, even on a large scale, anywhere, under
certain conditions. The principal points to which I shall refer

are : a proper soil, a dry temperature, and a sunny exposure.
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1. Soil.—^It is well known that the vine can grov^' in almost
every soil ; but to produce grapes fit for wine it requires an
open soil vdth good drainage. Swampy lands, or lands ex-

posed to periodical floods, or retaining surface-water, are unfit

for grcipes. The plant would not grow, or would soon decay
and perish. Very high lands with hard clay are too cold,

the grapes would not ripen.

With those exceptions the vine will thrive in any soil. On
a rich deep kind it grows luxuriantly, and produces abundance
of large fruits ; but the wine will often acquire a particular

taste, sometimes disagreeable, and well known in France by
the name of gout de terroir. " Shallow dry soils will produce less

grapes, but the wine is of a finer flavour. A sandy soil, as

found in the Ahuriri j)lains and elsewhere, will form a good
vineyard ; but the slopes of hills are better suited for that

purpose, wherever we find a calcareous, cretaceous, siliceous,

or even volcanic subsoil. . In France, and elsewhere, the

vineyards most celebrated for the excellence of their wine
are on stony soils : calcareous in Burgundy, along the

Ehine and the Moselle
;

purely cretaceous in Champagne

;

rather marlj'^ around Bordeaux. In the best vineyards the

laud is so much covered with small stones that the soil itself

has been completely hidden. It is, then, easy to understand
how the grapes, receiving the action of the sun directly and
through radiation, may attain their finest qualities. The vine

is generally planted on the slopes of the hills ; but when the
declivities are too steep they are terraced, and vines planted
on the patches of good land mingled with bare rocks. This
mode of cultivation is used along the gorge of the Ehone, near
Vienne, in France, and the wine produced there is well known
by its superior quality, as vin des cotes roties. The best claret,

or Bordeaux wine, the best wines of Spain, Cyprus, and Hun-
gary, are produced in the same manner.

2. Climate.—A very moist climate is not suitable for wine-
making ; nor is a mild climate the mean temperature of which
is about the same all the year round, because the ripening
of the wood as well as the fruit requires a considerable sum-
mer-heat continued for several months. This is the reason
why vine-growing does not succeed well either in the south of

England, or in the north-west of France, or in Belgium. On
the contrary, we know of large vineyards producing excellent
wine in the north-east, as in Champagne, along the Ehine
and the Moselle, because the climate of those countries,
though colder than in the south of England, is very hot in the
summer months, even at night.

3. Exposure.—This condition supposes (1) an aspect shel-

tered both from the spray of the sea and the dampness of the
valleys above which the vineyard may be planted, and from

34
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the violent winds, most especially the cold south-west, to pre-

vent the danger of frost in spring-time, or the injury of the

young shoots and the grapes when they are already formed

;

(2) an aspect towards the sun, that the vines may receive in

full the rays of the sun during all the day, if possible, or at

least in the morning and at noon. It is by means of artificial

shelter—for instance, a w'all—that in countries unfit for large

vineyards it is possible to have good grapes and even wine, if

not in quantity, at least of a pretty good quality.

Now, by apx3lying these conditions to Hawke's Bay, we
may easily draw the conclusion that large tracts of it are

eminently favourable to vine-growing. (1.) We have the

proper soil in the greatest part of the Ahuriri plains, com-
posed of sand or gravel, and which can be well drained; in

the hills which surround them, and which are chalk-marls and
limestones, or calcareous sands—and almost all the hills of the

province are of the same formation. (2.) Our climate is warm
enough, and even more than enough, in summer months to

bring to proper maturity the plants and the grapes. The
coldness of the nights may perhaps delay the development of

the saccharine substance in the grapes, but it is easy to

correct that defect by the means used in Australia. (3.) It

would be the business of the vinegrowers to choose for the

vineyards places well exposed to the sun, and protected from
the dangerous winds and dampness. Many are those places,

like the hills and valleys near Taradale, all over the province.

A fact will prove better than any argument the possi-

bility of cultivating grapes and making good w4ne in Hawke's
Bay. About twenty years ago, vines were planted in the

garden of the Catholic Mission at Meanee for the purpose of

making wine only for the service of the altar. The attempt
was successful, and the small vineyard was increased to the

extent of a little more than half an acre. The plants were of

the best quality : Black Hamburg, White and Eed Sweet-
water, Chasselas, and Alexandria Tardif. They have pro-

duced every year a larger crop of grapes, which make wine of

excellent quality. " When leaving New Zealand, Comte
d'Abbans, the French Vice-Consul at Wellington, took with
him some twenty bottles of 1885 to 1888 wine of different

qualities, made at Meanee, and had it exhibited in his court at

the Paris Exhibition. • Unfortunately, owing to some omission
of formality, the wine was not tasted by the jury : but the

Comte subsequently obtained the opinion of some of the best

wine merchants in Paris, who have unanimously pronounced
it unmistakably superior to anything produced in Australia.

They say that some of the wines are equal to the celebrated

Cyprus brands, the red wines being very similar to the Hun-
garian or Tokay. One quality of w^ine tested was almost as
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sparkling; and the wiue merchants state that any amount
could be sold there in the best restaurants, provided it was
produced in sufficient quantity. Comte d'Abbans is confident

that Hawke's Bay could be made a great wine-producing dis-

trict, as the dry climate is especially suitable to the cultiva-

tion of the grape. As collaborator to the Comte, Father
Yardin, Superior of the Meanee Mission, has been awarded a

silver medal." I have quoted from a Paris correspondent to

a contemporary, whose name is unknown to me.
I need not enter into the particulars concerning vine-grow-

ing and wine-making : that would go far be3"ond the object I

had in view in these simple observations. May it suffice to

say that they both require a good practical knowledge, and a
deal of careful labour, to secure a good return. With those

conditions, an acre of land, planted with vines and in full pro-

duce, could bring to its owner a yearly income of two or three

hundred pounds.
I beg to conclude by some remarks on the restrictive, or

rather prohibitive, measures against the importation of gra^De-

vines from foreign countries. Eestrictions, to prevent the in-

troduction of infected vines, were vrise when the vines in the

colony were free from any infection ; but, now that the disease

exists, what is the good of those prohibitions ? It is absui'd

to shut up a sheep-pen when the wolf is already in. Those
prohibitive measures are not only useless, but in contradiction

of the intentions professed by the Government to favoiir vine-

culture, and contrary to the interests of the colony, and,
especially of the vine-growers, who could obtain from Europe
or elsewhere the best kinds of grape-vines, perfectly sound.
Perh'^pc they will do so, in spite of prohibition.

Akt. LXII.—Curious Polynesian Words.

By Edward Tregeae, F.E.G.S., F.E.Hist.Soc.

[^Rcad before the WcUbujton Pliilosopliical Society, 23rd July, 1800.']

Some years ago, when wishing to compare certain Maori words
with those of other languages used on the Continents of Asia
and Europe, one of the masters of modern philology assured
me that the Maori tongue was not in a position for comparison.
The Maori speech of New Zealand was but a dialect of the
Polynesian language,- the conditions of which did not permit

* The Polynesians call themselves maori or viaoli, as "natives;"
but I shall, in this paper, confine the term iMaori to its vernacular use
—i.e., applying it to the New-Zealancler only.
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it to be explored by the European linguist without much prepa-

ration and investigation. The only documents available pre-

sented to the philologist a broken and imperfect collection of

vocabularies from the different groups of islands, in which even
the mode of expressing the same sound varied. The European
scholar, accustomed to the elaborate system of inflection and of

general grammatical expression into which the oriental and
classical forms of speech have crystallized themselves, needed a
long and special preparation before he could grasp the mode or

comprehend the genius of apparently simple tongues wherein
shifting particles, arranging themselves about comparatively

changeless major forms, were found to be capable of rendering

very subtle and powerful modes of expression. Years of study

would not enable the European to acquire the same insight

into the delicacies of the Polynesian language that w^ould be
revealed to one resident among the people, and having a con-

sequent acquaintance with the spirit of the spoken tongue.

Added to this was the difticulty superinduced by the great

dialectic differences : people inhabiting groups of islands

scattered about the Pacific Ocean, thousands of miles apart in

some cases, and holding little communication with each other,

had in process of time developed speech quite unintelligible

one to the other. Although the main w^ords of each dialect

are undoubtedly the same, and the system of grammatical
construction very similar, still the loss of various letters and
the substitution of others have created a confusion so great

that the language of the Samoan or the Tongan is to the

Maori the speech of a stranger and a barbarian. It remained
for some Polynesian scholar to arrange and put into a form
easy to manipulate, and to be comprehended at a glance, the

various related words used in the different island-groups. The
adventure may seem to be a bold one, and the power to achieve

may have fallen short of the conception : still, I have, in my
" Maori-Polynesian Comparative Dictionary," to offer as the re-

sult of years of untiring industry an original work to the Maori
scholar a,nd the European philologist. I trust that it may be

merely the commencement of more full investigation into the

comparison of the Oceanic languages, and I shall hail with
delight more full research and new discovery in these almost
unknown fields through which I have passed with the half-hesi-

tation of an explorer.

Not a small part of my labour has been the correspondence
required for the acquisition of necessary documents from
friends (many of them personally unknown) at long distances

from New ZeaJand ; some of them dwelling in localities where
communication with the outer world is both difQcult and in-

frequent. I have received vocabularies, grammars, legends,

songs, genealogies, etc., from all parts of the Pacific; and the
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pleasure which the accumulation and assimilation of this mass
of new and curious information has given me kept the current

of fresli interest daily flowing to refresh me through the long

drudgery of the actual labour necessary for the production of a
lexicon. I propose to lay before you some of the results of my
work, aiid to share with others the pregnant suggestions which
have unavoidably evolved themselves during consideration of

the subject. Just as a comparative anatomist, taking the

bodies of a dozen different creatm-es and laying them side by
side, would find intense pleasure in comparing arm with wing,

and muscle with muscle, and bone with bone, noticing the ex-

quisite adaptations and dw^^lling on the curious' differences, so

I have found pleasure in laying side by side the disjecta mem-
hra of these Polynesian dialects, noting the coincidences,

pondering over the discrepancies, and finding possibilities of

historical research in the change of a letter or the metathesis

of a form.

In tlie first part of my paper I will give an account of

some of the interesting comparatives ; in the second part I

will attempt to show that it is possible that the Maori of New
Zealand may not be properly understood at present in many
of its words, and that the only way by wliicli restoration can
be attempted is the comparative method.

The races inhabiting the Pacific, broadly divided into the

Polynesian, Melanesian, and Micronesian peoples, have among
them a multiplicity of languages and dialects. The greater

number of these are in the possession of the jMelanesian

people, the black-skinned and woolly-haired inhabitants of the
Western Pacific. This people, occupying New Guinea, the
Solomon Islands, the New Hebrides, New Caledonia, the

Loyalty Islands, &c., have their eastern boundary in the Fiji

Islands, which lie at the point of the wedge Melanesia drives

into Polynesia proper, the home of the light-brown, straight-

haired, level-eyed Polynesian. The Fijians, although the bulk
of the people are of Papuan blood, have been crossed exten-

sively by Polynesians from Tonga, especially on the coasts

looking towards the Friendly Islands, and their language
bears even more strong evidence of crossing than is betrayed
by their physique. Nearly one-third of the Fijian language
consists of Polynesian words, and of words in singularly pure
and valuable preservation ; but concerning the remainder of

their vocabulary the Maori linguist feels himself in the.

presence of an utterly strange and foreign tongue. Had I

to deal with a comparison of the Melanesian languages,
•it would indeed be a herculean task : I use the word
"languages" advisedly, for they hardly appear to be mere
dialects of a common language. In many cases Melanesians
inhabiting difl'erent islands in the same group cannot under-
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stand or communicate with each other; and in the New
Hebrides to such extremes is this differentiation carried that

half a dozen different isolated languages are spoken on one

small island in different villages. Not so with the P0I3'-

nesians. Although the Sanioan or Tongan dialect is incom-

prehensible to a Maori when spoken (and still more when
written), the close correspondence of almost all vital words
and the agreement in grammatical form prove that they

differ only as the Devonshire peasant differs from a Glasgow
weaver in speech based on a common Low Dutch dialect of

the Teutonic branch of the Indo-European family.

Although the great bulk of my work has reference to

Polynesian proper, still occasional words may be met with

both in Polynesian and Malay which bear a very probable

affinity with Maori Vv'ords ; and, although it cannot yet be

decided which of these peoples have borrowed one from
another, yet, as isolated words having resemblance to each

other may be found from Madagascar to Easter Island, some-

times the interpretation given to these words by their pos-

sessors throws a startling light on possible derivations or

primitive meanings.
The vowels, which have the Italian value, and nearly the

same sound in all the islands, preserve a general purity and
distinctness. In the examples I am about to select, a varia-

tion above the average may be found. In Maori itself a

variant rendering of vowels may be found : e.g., tiitai and
tutei, a spy (« and e) ; iim and win, to drink {i and «)

;

hanapa and kanapu, bright (a and u) ; hanohi and konohi,

the eye {a and 0)

.

The consonantcil changes are as follows :
—

Maori
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dropped (notably in Tabitian and Hawaiian) tbe corresponding

words suggest a curious explanation and relationsbip. In
Tabitian, ie is tJie mallet for beating out the native cloth from
bark ; it bas also tbe same meaiiing in Hawaiian ; but tbe
Tabitian bas also faa-ie to get a cloth-mallet, and faa-ieie, to

act in a vain, foppish manner. Tbis is probably tbe relative

of high, lofty; and tbis view is borne out by tbe Hawaiian
Hoo-iEiE, to be ennobled; to be dignified ; pompous; proud;
vain-glorious. Evidently tbe meanings are bare, but tbe con-

nection bas yet to be made out between beating ivith a
hammer a.nd proud, dignified. In New Zealand we bave a
trailing or climbing plant named kiekie (Freycinetia banksii),

and tbis was formerly, tbough rarely, used as a material for

making clotbing by tbe natives. In Samoa 'ie'ie means a
rag of cloth and also tbe Freycinetia. Ieie, in Tabiti, is the

fibrous root of tbe plant farapepe, used for tying fences,

making baskets, &c. In Hawaii ie means coarse cloth, canvas,

&c. ; a vine used in making baskets, also in decorating tbe
person

; flexible, limber, like clotb or a vine : ieie, tbe
leaves of the ie, formerly used in decorating tbe gods of

Hawaii, generally made into wreatbs ; to be decorated with
leaves, to be dressed in wreatbs : hoo-ieie, to be ennobled,

dignified, proud. Thus it would seem tbat ieie represents
botb ikeike and kiekie, and tbis can only be reconciled by
tbe presumption tbat tbe original word was kikekike, the
reason for being proud and exalted being that tbe person
spoken of was likened to one arrayed in tbe wreatbs such as
di%dne personages were decorated with.

EHU (Maori), turbid, muddy. Tbis word is allied to kau-
EHU, viuddy, and perhaps to hu, vmd ; to bubble up. The
corresponding words in Polynesian are similar. Samoan, efu,
dust: Tabitian, ehu, discoloured, as water by reddish earth;
muddy or disturbed icatcr : Tougan, efu, dust: Mangarevan,
EHU, dust, ashes ; trouble, commotion. So far the direct cor-
respondence. Enu, in Maori, bas a second interpretation, that
of mist. This is a much more interesting series of compara-
tives, especially in having a prefixed consonant, a variant of r,

I, or n. In Maori we compare ehu, mist, with nehu, dust

;

nehutai, sea-spray ; eehu, mist, to doze ; rehutai, sea-spray

;

eehurehu, dimly visible ; pungarehu, ashes ; kaueeeehu,
dim, dusky : Samoan, nefu, to be turbid ; lefu, ashes : Tabi-
tian, EEHU, ashes ; rehupenua, liaze over the land : Hawaiian,
ehu, tbe spray of tbe surf, tbe steam of boihng water ; ehu-
EHU, darkness arising from dust, fog, or vapour ; hehu, mist
or vapoicr ; kuehu, to shake the dust from a mat ; lehu, ashes

:

Tougan, efu, dust ; efuefu, ashes ; epuhia, dusty ; afu, tbe
spray or mist of the sea when breaking on the shore ; nenefu,
dusky, dim. We see here a complete interchange of ideas, not
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only SDiall particles of earth as dust and small particles of

water as viist being expressed by variants of the same word,

but the notion of dusk and darkness being conveyed at the

same time. The most singular application of the word is the

exactly opposite meaning to "darkness" conveyed by one
series of forms : thus, as kehu, fair, bright. I have not yet

found KEHU in Maori standing alone, but it may be traced in

its compounds—viz., makekehu, tight-haired, and uhukehu,
light-haired. The Polynesian shows this to be a strong

secondary meaning. Samoan, ''E.w,reddish-hroivn: Tahitian,

EHU, red or sandy-coloured, of the hair ; roueuehu, reddish or

sandy hair : Hawaiian, ehu, red or sandy hair, ruddy, florid

;

ehuahiahi, the red of the evening, or old age ; ehukakahiaka,
the red of the morning, or youth : Tongan, kefu, yellowish,

applied to the hair : Marquesan, keru, /atV, &/o;if7e ; hokehu,
o'ed hair; oioikehukehu, daybreak: Mangarevan, keukeu-
KUUA, blonde, fair : Paumotan, kehu, blonde, fair-haired. A
single Tongan word probably supplies the missing link between
dusky, dusty, and fair-haired : we have efu, dust, but epui,

to ivash the hair during the j^rocess of dyeing it. In Polynesia,

Malaysia, and Melanesia the custom of bleaching the hair

with a preparation of lime or wood-ashes is in common use,

and, if the idea of ashes is connected with that of fair-haired,

it is easy to see how the tertiary meaning of bright, fair as

daiun, &€., arose.

ENGAEI, it is better thus, it is more advantageous. This

word has a transposed form, erangi, less commonly used. It

is evident by noting the comparatives that erangi is the most
correct form, for, considering it as a compound of the word
rangi, a chief, v/e find in Hawaiian that, while the equivalent

lani means a chief, an expression equal to "your Highness,"

and is applied to anything noble, anything exalted or lofty,

either in actual height or in dignity of chPoracter, a much less

known form—viz., nalinali, to be or act the chief ; bright;

strong ; royal—furnishes exactly the same transposition as in

Maori. Thus we may well feel assured that erangi meant
originally—not it is better, but

—

it is noble, chief-like, to do so

and so.

KUPU, a icord. Two of the Polynesian dialects support

the Maori reading. Samoan, 'upu, a word ; speech; language

('upuTU'u, a tradition : mau'upu, to have a command of

language : 'vfv'atagia, facetious). So also the Tongan kubu,

a speech, a saying. On the other hand we have Tahitian upu,

a jJrayer ; a set of prayers addressed to the gods by priests, or

to the demons by sorcerers : hvavtv
,
fragments of old Tahitian

prayers : and uputara, a pirayer or imprecation of a sorcerer to

procure evil. Hawa^iian, upu, to sivear or vow, as when a man
vows not to eat the food of his land till he catches a certain
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fisli. Marqnesan, kupu, to insult, to affront. Moriori, kupu, to

beivitch. It seems difficult to connect these meanings of oath,

invocation, insult, with a ivorcl or simple speech, h\it a probable

key is given in Mangarevan, where we find that kupu means
an miprccation, a curse : kupukupu, to niter terms of hatred;

to demand the entrails, &c., of another, as " I will have your
bowels !

" If this was the original idea, then probably kupu
is a transposition of puku, the belly.

KAIPUKE, a ship. Many ingenious and many wild

guesses have been made as to the etymology of kaipuke, which
is apparently a na^tive word for a modern and foreign object.

Good Maori scholars have 'not been ashamed to assert that the
meaning was KAi, ifo ga^'; puke, a hill; because the sails of

the ships seemed to hide or devour the hills (ships were first

seen, however, off the coast) as they passed. The word is

more probably a survival of some Polynesian form, still partly

preserved in Tongan, wherein buke means the deck oi a canoe ;

the outioorhs of a fortress : faka-buke, covered with a deck
;

to cover over a paddling-canoe fore and aft. Thus kaipuke,
as a ship, in distinction from an open canoe, is almost certainly
^' that xvhich has a deck."

KOI, sharp, as a blade or point : koikoi, a point of land ;

a spear; thorny. All Polynesian dialects, except Samoan,
have the word with the same meaning. Tahitian, oi, sharp,

as the edge of a tool ; faa-oi, to grind or sharpen a tool.

Hawaiian, oi, the sharp edge or point of a weapon ; hoo-oi, to

be sharp, as an axe, knife, or spade ; oilua, two-edged. Earo-
tougan , KOI, sharp. Mangarevan, koi, poin ted ; to cut to a sharp
point : takoi, the crest of a mountain. A curious, but doubt-
less na.tural, employment of the word is in the sense of our
idiom " to look sharp," to be quick, wgent. Tahitian, oioi,

rapid, swift, quickly, briskly. Earotongan, kokoi, quick, sharp,
speedy. Mangarevan, kokoi, to hasten. Paumotan, koikoi,
urgent, qjiick, p)recipitancy ; koikoimau, sudden, unexpected.
There is a singular but doubtful comparative in the Haw^aiian
Koi, an axe. As the Havraiians lose the Maori k and change
t to k, this word koi, an axe, I'eally represents the Maori toki,
an axe, and is perhaps only a coincidence to the eye ; but, as
the same Hawaiian vrord koi also means a sharp voice, it may
be one of the few words unaffected by letter-cha,nge common
to these two dialects.

KEEOKEEO, to blink the eye, to icink : kekero, to look
out of the corner of the eye, has probably contracted its mean-
ing somewhat. Mangarevan, keeo, ai large extent of land

:

AKA-KEEO, that ichich disap)pears ; to see in a confused ivay

;

not plainly visible on account of the great distance ; to look
with one eye, closing the other. This gives us a wider mean-
ing, and suggests a reason for winking the eye.
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KAO, dried kumara (sweet potatoes). Hawaiian, ao, dried

tare, used as food. Tongan, kakao, to bore or thrust with the
finger. Mangarevan, aka-kaokao, to take food out of a hole
on one side without touching the otlier. Tliese meanings
seem unconnected ; but the Maori kao was made by scraping
with the fingers or a stick among tlie young kumara tubers
and taking tliem away to be dried into kao, while the plant

was earthed up again, and the other tubers left to come to

maturity.

MAHAEA, to tliinh offrequently ; to meditate upon. These
meanings are supported by Tahitian mahaea, to recollect, and
Rarotongan maaka, to consider, but give us no clue to the
composition of the word. In Hawaiian we find mauhala, to

keep up a grudge against aiiy one ; to remember his offence ;

envy, revenge, malice : hoo-mauhala, to lay up or remember
the offences of any one. In the Hawaiian, mau means to en-

dure, to continue, to repeat often and frequently ; with hala,
a sin, a trespass, an offence : and Maori hara is a sin, an error,

with MAU, to lay hold, to be steadfast (strengthened by Maori
mauahaea, to cherish ill-feeling). Thus it is probable that

MAHAEA originally meant not simply to thinh of frequently,

but to keep in remembrance another's fault, to bear a grudge.

HUEUHURU, coarse hair, bristles, feathers. This word
is of very wide distribution, and in its meanings of coarse

hair, wool, feathers, &c., is known in almost every part of the
Polynesian, Melanesian, and Malay Islands. Samoan, fulu

;

Tahitian, hueu ; Hawaiian, hulu ; Tongan, fulufulu ; Earo-
tongan, ueu ; Marquesan, nuu; Futuna, fulu; Fijian, vulu;
Malay, bulu ; Javan, wulu ; &c. I do not propose to bring
to your notice any particular form of this word, but to call

your attention to a singular instance of letter-change in a
word of which hueu forms a jmrt, and where likeness has
been w^ell concealed under outward unlikeness. This is the

comparison of the Malagasy word voeondolo, a7i oiol, with
the Maori eueu, an owl. The people of Madagascar, inhabit-

ing an island near the African coast, have in their la.nguage

strong afiinities, not with the Africans, but with the Malays.
Many ingenious theories have been started to account for this

community of language (or portions of language) between
races separated by so vast an extent of ocean, but with these

theories we have at present little to do. It is enough to say
that there are such word-likenesses between the Malay and
Malagasy people. The Malagasy voeondolo may be dissected

thus: ^/ YORo, a bird ; voeona, the generic name for bird;
VOEOMAHAILALA, a^;j^eo«; voEOMBOLA, a jjcacoc^; &c.. The'?'

stands for Maori h, as voa, fruit, for Maori hua, fruit ; voki-

VOEY, round, for huei, to turn round. It will be noticed in

above examples that (as Malagasy has no w) o stands for
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Maori n, as it also does in tona, a kind of eel, the Maori
TUNA, an eel. Thus volo is equivalent to huku, and the word
is apparently applied to a bird as "the feathered" creature.

The second part of the word, ndolo, should be compared with
the Fijian, where d is always sounded nd. So we get dolo
for DULU. -D is the Maori r (which was written as d by early

missionaries, who wrote IMaori eUxV, two, as dua), and com-
pares, as Malay dua, tico, with Maori eua, two. Therefore

DULU is equal to iiueu. Then, putting the whole word to-

gether, we get HUKU-EUEU, the "owl-bird" (as in the other

comparatives, " pcacoch-hird" and
''
ingeon-hird''), instead of

VOEONDOLO ; and the coinordenco with Maori eueu, cm owl, is

very marked.
HOA, to aim a blow at by throwing. Cf. ngahoahoa, head-

ache; pahoahoa, headache. We shall find by the compara-
tives that the word generally meaiis a fracture of the head.
Samoan, foa, to chip, as a hole in an egg-shell ; to break, as a
rock ; to break the head ; a fracture of tJie head. Tahitian, hoa,

the headache ; to cjrasp as an antagonist ; a icrestler : mahoa-
HOA, a violent Jieadaclie. Tongan, foa, to fracture; to crack;
to make an opening : fofoa, to crack into small pieces ; a good
spcarsman : tafoa, to break, to crack : foaaga, a litter, a brood

(from chipping the egg-shell). Marquesan, hahoa, to beat bark
for native cloth. Maugaian, OA, to strike. Ext. Poly. : Mala-
gasy, VGA, to be struck, to be icounded. The Hawaiian form
suggests a curious etymology. Thus : Hoa, to strike on the

/^eacZ with a stick ; to beat; to make native cloth by beating
bax'k on a stone with a stick ; to drive as cattle. The last

meaning is the vital one. The Maori prefixed causative
WHAKA, to cause to do, to make to do anything, is represented
in Hawaiian by hog {i.e., hoko, with a lost k), and this is

sometimes abbreviated to ho, as in ho-auau, to wash the body
(for WHAKA-KAUKAu). If A is the verbal root of ho-a, we have
the Hawaiian ho-a, to drive as cattle, equalling the Maori a,

to drive—a connection before untliought of.

H.0'^0, to splice ; to join ; to unite. This meaning is fully

borne out in the other dialects, even when carried out into
more abstract relations as to making agreements, &c. Samoan,
fono, to hold a council, to patch, to inlay ; fa'afong, to gather
to a meeting ; laufong, a plank of a canoe ; tafgng, to join
the planks of a canoe. Tahitian, noNO, to splice a rope,
to join pieces of wood; hgxoa, an agreement; pahong, to

splice or join ; tahgxg, to join together. Hawaiian, hong, to

join, to unite together ; makua-hgxgai, a parent by marriage

;

PAHGNO, to sew up as a rent. Mangarevan, hgng, to adjust or
_p/ace sticks ; to lengthen by splicing on another piece. Ext.
Poly. : Fiji, vgng, the joints or pieces of which the body of a
canoe is formed. We get a possible hint at the meaning
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of this word by considering the Marquesan hong, a turtle.

The Tongan fong means a piece of tcood, ivory, dx., inlaid

;

FONOFONG, to inlay ; Samoan, fono, to inlay, to patch. This
suggests that the sphcing-together, inlaying, &c., may have
been inlajdngwithtortoiseshell, or, more probably, thepiecing-

together as the plates are set in a turtle's armour. This leads

us to the consideration of the next word.
HONU, deep ; honuhonu, deep water ; hghonu, deep. The

Marquesan form, hgng, a turtle, stands alone. Tahitian,

KO'tiv, the sea-turtle ; honuofai, the land-tortoise: Hawaiian,
HONU, the turtle : Tongan, fgnu, the turtle : Mangarevau,
HONU, the turtle. These dialects also have the subrepeated
form as full or deep—viz. : Tahitian, hohonu, deep

, profound

;

the depths. Hawaiian, hghonu, to he deep, as water; tliedeep

sea. Tongan, fonu, full, fulness ; fgfonu, full, applied to

vessels. Marquesan, hghonu, deep, profound. Mangarevan,
HGHONU, the deep sea, the high seas ; hueuhghonu, high tide

;

vahihohonu, a deep place in the sea. Aniwan, fgnu, to heftill.

Ext. Poly. : Motu, honu, to he full. It seems irresistible to

connect this notion of the deep sea having given a name to the
sea-turtle, or else that the turtle has given a form of its name
to the deep sea : the words are regular and persistent, with
little or no variation.

WHENUA, land. The word hgnu, the deep sea, vvould at

first sight seem to bear little relation to the general Polynesian
word for land. Whenua varies more in its vowel values than
perhaps any other word in our comparative vocabulary. It is

the Samoan fanua, Tahitian fenua, Tongan fonua, Earo-
tongiin ENUA, Marquesan fenua, Mangarevan enua, Futuua
FENUA, Aniwan fanua, Paumotan henua. Outside Polynesia
proper, among Malays and Melanesians, the word varies as

vanua, benua, banuwa, banua, vanuwa, vanue, &c. The
Hawaiian honua means tlie earth; a country ; flat land; a
foundation ; tlie hottom of any deep place, as of a pit, of the

sea, &c. ; thus apparently making hgnua a derivative from
HONU, deep. The evidence by agreement of the majority of

the dialects as to their vowel sounds is against the Hawaiian
HGNUA and the Tongan fonua, but nevertheless these may
have kept the original form lost by the other dialects, their

form having an apparent reason for its construction, whilst

that of the other variations has yet to be found.
TAUEEKAREKA, a s/flrc; a rascal, a scoundrel. There

is no such meaning to be found in the other island dialects.

In Samoan taule'ale'a is aycung man : in Tahiti taureaeea
means the young, healthy, and vigoroxis of the people. In
Tongan toui^ekaleka h a beauty, a handsome mem; goodly;

well-proportioned. Ext. Poly.: In Sikayana taueekaeeka is

handsome. There is evidently a remarkable reversal of mean-
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ing in the New Zealo.iul word, exactly akin to the European
degradation of the word SLW, glorious (a member of the

Slavonic race), into our English sZaue. If the process by which
TAUREKAKEKA was thus degraded could be traced, it would
doubtless have historical value.

RAUMATI, summer. The meaning of biati is dry;

shrivelled; a dry branch: and, as kau mea,ns leaf, it would
be perfectly natural without any great flight of imagination

to give, as the derivation of raumati, summer, " the time of

shrivelled leaves."'''

Tlie comparatives, however, suggest caution. We have the

Samoan naumati, dry, destitute ofioater : mati, stale, as water
that has been kept for some time, or cocoanuts picked some
days before. Tahitian, raumati, to cease frovi rain, to hold fair,

applied to the weather. Mangarevan, noumati, dryness, sultry,

hot. Marquesan, gumati, the sun. The meaning destitute of
water, &c., brings us to the Hawaiian laumake, the abating or

subsiding of Jcater, i.e., a, drought : lau, the cxj^anse ; the sea,

and hence neater (obsolete). So we find that rau is an
old Polynesian word meaning water, and that eau-biati

means—not the shrivelling of leaves, but— ^/ic drying-uj) of
ivater : a lesson to us on hasty etymologies not based on com-
parative studies.

WHAKA-IEO, to carve ; to adorn with carving ; tattooed.

I have remarked in former papers that there is a high proba-
bility that the Maori or Polynesian people have formerly
known a much higher state of civilization than at present,

and that evidence to that effect was to be found in the manner
in which some of their words are used. Expressions relating

to tattooing (forms of ta and tau) also mean to print, to paint
or mark on the skin; to make letters, to count, to designate ; " to

irrint upon native cloth as in former times;" to put doio)ifor
remembrance, to reckon descent, genealogy, to give puhlicity, to

rehectrse in the hearing of another that he may learn, to appoint
boundaries, &c. ; the obvious inference being that the tat-

tooing or printing was not for mere ornament, but was at

some time an actual writing. Whaka-iro, to carve, is gene-
rally applied to ivood-carving, but is, in an obsolete sense,

used for tattooing. I will give as an example the line in Sir

George Grey's "Polynesian Mythology" referring to the strife

between Manaia and Ngatoro-i-rangi, when Ngatoro destroyed
the host of his enemies in a storm raised by his incantations.
Among the corpses of the drowned the body of Manaia was

* One author has done this, spelling the word incorrectly (rau-mate),
in his usual fashion. The form ho gives—viz., eau, a leaf; mate, dead
—would he more suggestive to a European than to one living in New-
Zealand, where the native trees do not shed their leaves in summer or
autumn (with one exception).
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recognized by the tattooing (whaka-ieo) on his arm (page 94,

Maori part) . In Polynesia, whaka-iko is not used in any way
to denote carving; it has a far higher vahie. Samoan,
FA'A-iiiO, to shmc, to make hwicn. Hawaiian, hoo-iloilo, to

predict, to guess. Tongan, iLO, knoiclcdge, understanding :

ILOGA, a sign, a mark : faka -iloilo, to distinguish, to call to

mind : ilohele, cunning, as a bird that knows the snare :

TAiKO,"'-' to mark, to point out, to select : taieoiko, a soothsayer;

to foretell. Mangaian, taieo, to mark, to take notice. Manga-
revan, aka-iroga, a sign, a mark ; to mark, to make a sign.

Aniwan, lEO, to knoic. Paumotan, taiko, to mark, to stamp.

It is evident that these references to knoidedge, marking, dis-

tinguishing, foretelling, ^cc, do not refer to ornamentation by
carving, but have a far more subtle bearing on the real mean-
ing of WHAKA-DRO. It may be that our word whaieo (tcha-

iro), imperfectly understood, dimly seen, may have been coined

(or shortened) from w^hakaieo, at a time when the true signi-

fication of the word was becoming obscured and dying down,
until the writing assumed the appearance of mere unmeaning
ornament and fanciful design.

EOMI, to squeeze ; to plunder ; infanticide. We have

—

Samoan, LOiii, to squeeze ; to knead gently : Tahitian, eomi,

to press and rub the limbs when weary or in pain : Hawaiian,
LOiii, to rub ; to squeeze with the hand any one that is in pain

or fatigued : Maugarevan, komiromi, to rub : Mangaian, komi-

EOiii, to press. In all these forms the leading idea is to

shampoo, to rub icith the hand, to relieve weariness or pain by
massage. This meaning of pressure or squeezing is extended
in two dnections : one in that of gentleness, as in the Nguna
EOEOMi, to love ; the other in that of cruelty, as in Tongan
LOMi, to push and keep under ; lomilomi, to punish captives

taken after war, io quell, to keep doivn ; in the Paumotan
EOEOMI, to oppress ; and in the Maori komi, infanticide.

MUA, the front. This word is well preserved in all the

dialects, and preserves nearly the same meaning everywhere.
There is, however, a possible connection between mua, the

front, the forepart, and mata, the face. In Hawaiian, maka
is the face ; in Malay, muk-A is the face ; and in INIadura (near

Java), iiUA is the face. It is possible that mua has worn down
from mata, as aiak.a, muka, mua.

MAXGEPiE, lazy. No similar form appears in any other

dialect, but in Hawaiian the corresponding word maxele
means a species of palanquin ; to carry on the shoulders of four

men, as a palanquin or sedan-chau*. Formerly the palanquin
was used as a means of conveyance by great chiefs, until one
very corpulent and imtable personage was thrown down a

* A combination of ieo with ta, to tattoo.
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precipice by his bearers. Palanquins (fata) were also used in

Samoa ; but in Tahiti the king or any exalted person rode on
the shoulders of a man. If the Maori word maxgeee, lazy,

was a general word for lazy, it should show itself in some of

the other dialects, but does not.

TAEEPAEEPA, to fMp in the iciml, to flutter. Several

Polynesian words are akin to this both in sound and meaning.

Tahitian, tarepa, to shake or flap, as a loose sail in the wind ;

TAEEPAEEPA, to shake repeatedly . Hawaiian, kalepalepa, to

flap, as the sails of a ship ; to flap in the ivind, as a flag or

ensign. Paumotan, t.areparepa, to shake, to shiver, to tremble.

But the Hawaiian kalepa, peddling, haivking, to sell merchan-
dise from p)lace to place, introduces us to a new phase of

meaning. It arises from the custom of flying flags on canoes

as a signal that those on board have something to sell, and is

a, compound of lepa, a border, a hem or fringe of a garment, an
ensign or flag ; lepalepa, a torn fragment of native cloth, used
as a flag. The Samoan lepa, to lie to, as a vessel, and the

Tongan leba, to heave to, to put the head of the canoe into the

xoind, may be connected with either meaning—either to lie to,

having something to sell as merchandise, or from the flapping

of the sail when the bow of a vessel is brought up into the

wind. There is a possible connection of taeepaeepa with
REWA, to float, the Tahitian eevaeeva meaning /??//«(/, as many
flags.

KOKIRI, to dart or thrust any long body end-foremost ; to

charge, as a body of men. None of the Polynesian compara-
tives seem equivalent to the Maori, although the Mangarevan
ETU-KOKiEi (for WHETU-KOEiEi), a shootiug-star, shows some
coiTCspondence of meanitig. There is nothing in the composi-
tion of the word itself to give an explanation of its etymology.
Looking to the constant interchange in Maori-Polynesian
dialects of k and t, it is almost certain that tokiei, to shove,

to thrust lengtJncise, is a variant of kokiei. The Tahitian
TOiEi, to drag a log, bark and all, explains the etymology at

once; the Maori to, to drag, and kiei, the bark or skin; al-

though few would have suspected this to have been the primi-
tive meaning of kokiei.

UA, rain. This word is well and faithfully represented
in all the dialects, UA meaning rain in Samoan, Tahitian,
Hawaiian, Earotongan, Marquesan, Mangarevan, &c., and uha
rain in Tongan. The origin of this word and its radical does
not appear directly in any of these, but the Hawaiian u means
the breast of a female ; to ooze, to drip, to drizzle, as rain. In
Maori and in almost all Polynesian dialects the word u means
the breast, and its compounds 7nilk, even when u itself does not
mean milk. The Maori form is waiu (wai-u) ; the Tahitian,
u, i7iilk; Hawaiian, ui, w milk; Earotongan, u, milk; Tongan,
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HUA, mllh ; GAHU, damp, moist; Malay, susu, Diilk. If we
acknowledge that u means in a general sense to ooze, to he wet,

to drip, we have then to find the a of UA. "We shall be accused

of a poetical flight perhaps if we assert that it is probably a

worn-down form of eangi, the shy (Marquesan, ani), and that

UA may have formerly been ubangi, " heaven-milJc " (or " sky-

drip'"?). The comparatives in the Malay Archipelago cer-

tainly point in that direction. The Malay form of eangi, the

heavens, is lani, and we find inCajeli, ulani, ra^?^; Camarian,

ulani, rain; Teor, hurani, rain.; Baju, huban, rain; Wa,hai,

ULAN, rain; Bisaya, ulan, rain; Gah, uan, rain; Api, ua,

rain. Here we can trace geographically at the present time

each form of the word still in existence

—

u-lani, u-lan, u-an,

u-a, ua—a very extraordinary thing; and this abrasion of im-

portant words leads me to the consideration of the second and
briefer part of my paper.

Paet II. A Possible Eeconsteuction of Maoei.

While searching for compa,ratives of Maori w'ords in the other

dialects, I took each dialect separately, and, in going through

it, thoroughly indoctrinated myself into the systematic letter-

change common to that particular dialect and to Maori. Thus,

in reading Marquesan, wherein the letter r is almost wanting,

it is necessary to mentally prefix an r to any word beginning

with a vowel, or to insert an r between two vowels standing

together, on the chance that r may here be a missing letter.

Thus, hae, a house, with r inserted between a and e, becomes
HAEE, evidently the equivalent of the Maori whaee, a house ;

iMU, sea-moss, is the Maori eimu, moss ; &c. In Hawaiian the

k is lost, and, seeing pue, a hill, I know it for the Maori
PUKE, a hill: Ai, tJie neck, is the Maori kaki (Icaki), the

neck. (This in addition to the change of k for t which makes
the Hawaiian kakaa, to roZ^= Maori tataka, &c.) The Tahitiau

has a double loss ; both k and ng are gone, and one has to read

in either or both : thus the Tahitian Ao, fat, is the Maori ngako,

fat; the Tahitian aau, the iozrc/s, is Maori ngakau, the boicels ;

AA, to insiilt, is the Maori kanga, to curse. So accustomed does

one grow^ to the reading-in of missing consonants that the eye

is apt to play one false, and it is difficult to write the diale(!tic

word without making a mistake. But reading these conson-

ants into the Polynesian words, and having before me con-

stantly the idea that the original state of language was that
" of open syllables of one consonant followed by a single vowel,

or of a single vowel," I have unavoidably come to the con-

clusion that, although the Maori of New Zealand is by far the

best preserved of all Polynesian dialects in its conservation of

consonants, yet it is almost impossible for one trained in com-
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parative study of words not to read in a lost consonant in Maori
between a pair of vowels, or as the initial letter of a word
commencing with a vowel. This lost consonant may be any
consonant, but the most probable letter to try with is k.

First, we will notice those words where k is sometimes used,

sometimes not :

—

Maori.
Maoa, cooked .

.

.

.

. . Maori-
Apiti, a cleft

Ahua, appearance
Ita, fast, secure .

.

Paiaka, a root .

.

.

.

. .
j

„

VA., firmness .. .. "
• •

\
"

Ake, upicards .

.

.

.

. . i „

Ahore, no; not.. .. .. „

PuREi, isolated tufts of gras.< .

.

Atae, hoiv great

!

.

.

. . ' „

Also, having probable relation,

—

;Maoii.

-Maoka, cooked.
Kapiti, a crevice.

Kahua, appearance.
KiiA, fast, tight.

Pakiaka, a root.

Uka, to be fixed.

Kake, to inount, to rise.

Kahore, VcO ; 7iot.

PuREKiREKi, tufts of gruss.

Katae, how great

!

Tui, to pierce

Apo, to grasp)

Ori, to cause to rcace to-and-fro

Oko, a boivl

Maori

—

Tuki, to tlirust.

Kapo, to snatch.

„ KoRiKOEi,<o7ttorf, to loriggle.

„ KoKO, a spoon.

Probable Lost
Letter.
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Probable Lost
Letter.
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loss or inconvenience comes from weather of any kind, our
agricultural and pastoral fellow-colonists are, as a rule, in-

clined to complain, and permit themselves, while experiencing

the exceptional, to lose sight of the usual. When the skies

for a few months consecutively fail to shower down their

customary blessings, it is well for us to remember that,

ordinarily, we in New Zealand are exceedingly fortunate as to

both the annual amount and the general distribution of rain.

Among the factors which go to make up the climate of a

country—of which heat, atmospherical pressure, wind, and
rainfall may be considered the principal—not the least im-

portant, whether we take into account its effects on animal or

vegetable life, is the rainfall. Not the amount alone, be it

remembered : the manner in which the precipitation occurs

—

in other words, the number of days on which it falls—is almost

as important a consideration as the mean annual number of

inches. But the amount and distribution of rain, considered

together, can scarcely be over-rated as factors producing

human happiness. They explain the difference between the

comparative barrenness of Australia and the fertility of New
Zealand, the soils of the two countries being perhaps, as far

as chemical and mineral constituents are concerned, equally

good. Not only the productivity of the ground, but the

healthy development of animals, whether lower or higher, and
the enjoyment of existence by human beings, all depend upon
the rainfall audits distribution.

All the different branches of meteorology are so intimately
connected with one another that no single element of climate
can be satisfactorily examined by itself. The weight of the air,

the pn-'ount of moisture which it contains, the direction from
which it comes, the velocity with which it moves, its electrical

condition, and its temperature—these things really form the
subject-matter of other departments of the science of weather,
but they must be considered more or less in connection with
the rainfall if we wisli to understand it properly.

Any investigation of the rainfall of New Zealand, however,
must of necessity be imperfect and unsatisfactory, because
rain-gauges have been kept and proj^erly used at so very few
places and for such a short period of time ; whereas, for mean
annual statistics of rain, the greater the number of stations
and the longer the period during which observations have
been made, the more trustworthy the results will be. How
different our position in this respect is from that in other
parts of the world will be appreciated when we reflect that
there are only three places in our colony where systematic
observations are regularly taken by ofQcers paid by Govern-
ment, and only nineteen additional places where such obser-
vations have been recorded more or less intermittently, and
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for longer or shorter periods, within the past thirty years:'-'

whereas in the United States there \Yere, in 1882, 1,200 sta-

tions, and a few years earher in Great Britain 2,200. To
secure, continuously, careful daily observation of meteorological

phenomena you cannot calculate in a young country like this

upon the voluntary assistance of persons whose means, in-

clination, ability, and leisure prompt them to gratuitously

gather statistics for the common beneiit. It is therefore im-
perative that the work should be undertaken by the Govern-
ment. Not that it is desirable to thoughtlessly increase still

further the State functions. There has been far too much of

that kind of thing already amongst us. But such work, of

really trifling cost, as is not likely to be undertaken by indi-

vidual effort or social co-operation, and is yet called for in the
interests of the community, is precisely what the State should
undertake, and do thoroughly. Something has, of course,

already been done, but not nearly enough. In regard to our
weather-forecasts perhaps less might be attempted without
much loss being inflicted on the community ; and the money
saved by the suppression of the Weather-Signal Service Depart-
ment could be advantageously disbursed in securing and pub-
lishing reliable meteorological statistics from the various parts

of the colony. The value, industrial and commercial, of rain-

fall statistics particularly needs no demonstration. Drainage
W'orks, flood warnings, waterworks, sanitary considerations,

agi'icultural operations, &c., will, in course of time, as popula-
tion becomes denser and the interests involved consequently
of greater magnitude, necessitate ampler retmiis than those
available at present. However, wdiat Scott says of the weather
phenomena of the Old World applies also to the New :

" Statis-

tics are not so much wanted as brains to use them," thotigh

both perhaps are desiderato in reference to New Zealand
meteorology.

Statistics of rain, even when ample, are liable to the same
objections as meteorological figures generally. In other parts

of the world large masses of these have been collected for long
periods of time, and yet Abercrombie considers it is difficult

"to attach any physical significance to them." Mean tem-
peratures, e.g., and average rainfalls are just the things that
scarcely ever occur in actual experience. They can be pro-

duQed, moreover, by such widely different factors that they
connote nothing reliably. In weather, more than in anything
else, it is true that " rien nest certain que i'ijtqn-evu." The
destruction of Napoleon's army by unusually early winter in

1812—considerably earlier than Laplace had foretald it

—

* Omitting the seven places where observations have been only made
for twelve months or less.
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shows the faUacy of general averages for determining weather
at any particular season and at any particular place. There
are, however, many facts connected with the law of storms
and meteorology generally that we can only get at properly

by means of statistics.

Up to 1859 observations in our colony were of a very irre-

gular character. The following table—compiled from the

Meteorological EejDorts since that date—shows approximately
the mean annual average of rainfall, and also the average
number of days on which that rainfall occurs :

—

Auckland .

.

Wellington
Dunedin .

.

Christchurch
Napier
Taranaki .

.

Hokitika .

.

Wallacetowu
Bealcy
Mongonui
Wanganui
Nelson* .

.

Foxton
Gisborne
Blenheim
Cape Campbell
Pakawau, Golden Bay
Oamaru .

.

Qnc^ii.Titowu

Wairarapa .

.

Wellington Reservoir
Farewell Spit

Rotorua .

.

The Brothers
Puysegur Point
Milford Sound
Bluff

Waiau
Ciiatham Islands .

.

18CG-88 inclusive

18G6-84
1866-80

1866-79
1866-80
1866-72

1874-82 I

1875-81
1862-81
1874-80
1869-77
1869-74
1872-79

July, 1870, to June, 1872
'1881-82 inclusive

1887
1882

11 months of 1882!
June-Dec, 1863

1869
1881
1882

° Sph^
<^ ::«

184
110

* See subsequent remarks ; only 38'28in. in 1880, and only 30in. now.
t All save April.

It will be seen that, although this table deals with twenty-
nine places, anything like a mean annual average of rainfall for

a rmmber of consecutive years is only given in the case of the
first nineteen places. As far as the others are concerned, the
figures given are only the mean of the rainfall of two or three
consecutive years ; and as regards seven places, there is given
merely the number of inches for a particular year or part of a
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year. This is, however, the most couiplete table I can make
from a careful examination of the various returns available.

It is, therefore, very evident that our materials for generaliza-

tion on the subject arc very meagre. We are justified, how-
ever, in saying that New' Zealand as a whole is remarkably
well watered. The average amount of rain all over the world,
including, therefore, the excessive precipitation of the tropics,

is said—on questionable authority, certainly—to be about 30in.

Our average wiil be much more than that, and we are in a
latitude where, comparatively speaking, a little rain goes a
long way.

Moreover, the table shows that New Zealand, though of

no very great area, has very considerable diversity in the

amount of its rainfall. It varies from nearly 120in. on the

West Coast to 26in. at Christchurch, 23in. at Oamaru, and
perhaps even less in the interior of Otago, wdiere, however,
accurate observations have not as yet been recorded. For the

sake of comparison we may call to mind that Australia, though
subject to frequent local and general droughts, and occasion-

ally excessive rainfall, still has no mean annual average of

more than 74'84in. (at Mackay, Queensland: Loomis), nor
any one less than 6-37in. (atEucla, South Australia : Loomis).
(Mr. Todd says Gin. at Charlotte Waters; 5in. at Cowarie, South
Australia.) Our mea.n annual average, therefore, though it

never sinks so low as in the great anticyclonic belt of the in-

terior of Australia, yet mounts much higher among and on the

western side of our Southern Alps. Again, the yearly average
number of rainy days in some parts of New Zealand is nearly

three times as great as in others : Auckland with 187, Wel-
lington with 159, and Bealey with 214, may be compared with
Napier which has 74, Nelson which has 84, and Oamaru which
has 96. The rain in some places, in fact, comes down in

heavy occasional falls—9-|in. having been registered in Nelson
in one day, and as much as 16"39in. at Pakawau (Golden
Bay) in the twenty-four hours of 24th July, 1872. In other
places—Dunedin, e.g.—the precipitation comes down by a
succession of drizzles. Droughts lasting for some weeks, but
not very severe, occur occasionally along the greater part of

the East Coast; but Sir J. Hector says that " only in two
cases do the records show a whole month at any station with-
out rain." The figures from Hokitika and Bealey would
indicate that three days out of every five are rainy on the
West Coast, and amongst the Southern Alps. Generally
speaking, in the wetter parts of the country rain falls, as in

England, about every other da}' ; but in the drier dis-tricts it

comes one day in three or four ; in Nelson and Napier one
day in five. In some parts of the colony, rain is much more
frequent by night-time than during the day—the great fall in
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tempex-ature which takes place after the sun sets rendering
the air incapable of holding the moisture which was easily

borne during the warmer hours of the day.

Our heavy rains—particularly on the West Coast—must
tend to I'ender the air milder, because one gallon of rainfall

gives out latent heat suflicient to melt 751b. of ice (Scott) : in

other words, every inch of rain could melt Sin. of ice spread
over the ground.

Some people might suppose that the copious rains of New
Zealand are sufficiently accounted for by its insular position,

but a moment's reflection will dispel such an illusion. As-

cension Isle, in the middle 'of the Atlantic Ocean, is one of the
driest places in the world. Its rainfall is only 2in. or Sin.

annually, and except on the very summit of its solitary hill,

Green Mountain, nothing grows on the island except Mada-
gascar roses. Again, Maiden Island, and others remarkable
for guano deposits, in the Pacific Ocean, are absolutely rain-

less. St. Vincent, also, one of the Cape de Verde Islands, is

sometimes without rain for three consecutive years. Neither
will it do to give our mountain-chains the sole credit for causing

our rains, for the rainless desert of Ataco.ma lies at the feet of

higher mountains than our Southern Alps. Of the various cir-

cumstances that affect climate—latitude, elevation, prevalent

winds
;
position, direction, and height of neighbouring moun-

tains ; slope of ground, character of soil, proximity to sea, and
degree of cultivation—not any one can be assigned as the
cause of our rainfall, which is simply owing to a combination
of several favourable circumstances. What this combination
is, it will be for us

—

inte)- alia—to inquire, and thus we may
arrive at the general features of our climate, apart from local,

diui'ual, seasonal, and cyclical vai'iations.

Now the question arises. With such figures of the rainfall

of New Zealand as have been exhibited, is it possible to con-
struct a map of the colony showing by gradations of shading,.

or by diiferent colours, the comparative amount of rain which
falls in different parts ? This, as far as I know, has never been
attempted, and it must be borne in mind that, apart from the
peculiar difticulty of scanty statistics, to construct a rainfall-

map at all for a large area of country is no easy matter. Let
us remember that the fall at any one spot is by no means an
exact criterion of the precipitation elsewhere—even in the
neighbourhood. Local circumstances, slope, proximity to sea
or hills, &c., all affect the rainfall : and these circumstances
are seldom or never exactly the same for any two places,

though they may be near together. Yet we register the
number of inches in a particular spot, and assume that it is

the same over perhaps a wide area round about. Nothing can
be more fallacious.
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Among the circumstances which help to determine the
rainfall in any place, none is more important than the
elevation. Mainly because at a higher elevation the air, being
colder, will not carry so much moisture as the warmer air

lower down—rain is heavier up the side of a mountain than at

its base, and gradually increases up to a certain height at the
rate of 3 or 4 per cent, for each 100ft. of altitude. Yet, having
no statistics of rainfall in the mountains of New Zealand—
except at the Bealey, 2,155ft. high (Hochstetter), where one of

our heaviest falls is recorded—we have for the most part to

assume that the number of inches falling in the hills and
mountains will be the same as are recorded at the nearest

places, on the seashore, where records are kept. This must
be productive of great error, particularly as to the rainfall on
the west coast of the South Island. The observatory at Ho-
kitika is only 12ft. above the sea, but the rainfall 2,000ft. up
the western side of the Alps must be enormously heavier than
that at Hokitika, though even the latter is regarded by Loomis
as tropical

; yet we have to draw our map as though the rain-

fall all along the West Coast was the same as that at

Hokitika. The heaviest rainfalls in the world, such as that of

Cherra Poonjee, which is situated 4,000ft. high on the Khasia
Hills—200 miles from Chittagong, north-east of Calcutta

—

610in. in six months, and that of Mahabeleshwar in the West
Ghauts, 300in. in twelvemonths, occur at places where warm
humid winds strike against abrupt heights, corresponding in

position to the w^estern slopes of our Southern Alps at the ele-

vation of 2,000ft. or 3,000ft. Therefore in these latter places

it is quite likely that the rainfall is very much greater even
than that recorded on the western sea-coast. But what it

actually is must for some time to come be a matter of pure
conjecture, though the time will arrive when there will be in

New Zealand observatories corresponding in position to those

on Ben Nevis and, perhaps, Pike's Peak. Of course, be-

yond a certain height snow falls, instead of rain, and there is

no doubt, as has often been remarked, that the glaciers on
the western side of our Alps descend so low as compared with
those in many other parts of the world, and that our glaciers

altogether are so extensive, simply in consequence of the

excessive deposit of snow on the heights above them. A good
illustration of the fact that elevation materially affects the

amount of rainfall is seen in the case of the Bealey—over
2,000ft. high—where the number of inches recorded is greater

than elsewhere in the colony ; and this large precipitation—
though there are other circumstances which help to account

for it—is probably, in some measure, owing to exceptional

altitude. Mainly from an appreciation of these arguments,

Scott, in his "Elementary Meteorology," refrains from at-
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tempting any graphic representation of general rain-distri-

bution.

But, besides elevation, there are other circumstances
which invalidate the testimony of a few local figures as to the

rainfall of a wide district. It is, indeed, no easy matter to

place a rain-gauge in such a situation as will secure a fair

average for the immediate neighbourhood within the radius of

a few miles. Every peculiarity of geographical configuration

aifects the precipitation. A river-valley attracts thunder-

storms ; dense neighbouring w'oods will diminish local tem-
perature, and so, to some small extent, attract rain ; a single

neighbouring hill will produce ascending currents of air, and
a circle of hills round about the observatory, particularly if

facing the prevailing rain-bringing winds, will considerably

increase the rainfall. The observations made at Nelson in

the earlier days of the colony—assuming them to have been
accurately taken—may, perhaps, in this latter way be ex-

plained. They were taken, as Sir James Hector observes, in

a situation too much surrounded by hills—namely, in the

City of Nelson itself—to be by any means a fair criterion of

the general rainfall of the district. They give an average of

62in. ; whereas, from iny own observations during the years
1883-86, I feel justified in saying that the average (mean
annual) in the immediate neighbourhood—the Waimea Plains

—was not more than half that amount. But there must have
been something altogether wrong about the figures for even
Nelson itself, or else the rainfall must have diminished very
much within twenty years. ]\Iy friend Dr. Hudson, who
resides in Nelson, has made careful observations for some
years back on the rainfall, amongst other matters meteoro-
logical, and he gives me the fall of 29-04in. for 1887, 28in. for

1888, and 26-93in. for 1889 (the latter year, it will be remem-
bered, had a very scanty rainfall generally in New Zealand)

;

and he says that, although there may be some truth in what
is commonly asserted,—that the climate of Nelson was wetter
in the earlier days of the colony than now,—he does not think
that the fall has averaged as inuch as 30in. for the last ten
years, during which he has lived in that city, or that the pre-

cipitation has lessened materially as the years have rolled

onward. Dr. Hudson's observations are borne out by those
of Dr. Miiller, of Blenheim, who gives for the past twenty
years an average of 26-84in., with a slight increase during the
latter decade, attributed-—rightly or wrongly—to increased
cultivation and arboriculture. Nelson and Marlborough have
very similar climates—that of the former being, as shown,
somewhat the wetter of the two, but certainly not so mate-
rially different as to double the Blenlieim average. Marl-
borough gets its rain mainly from the north-west ; Nelson,
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strangely enough, from the north-east, though it Hes fully

exposed to the north-west. Perhaps the great heat of the
Nelson district, lying as it does so directly to the sun, accounts
for the north-west winds not precipitating their moisture there.

But both places have northerly rains, and the trend and height

of the mountain-ranges between them may explain local dif-

ferences. The trend would be likely to give a direction, as

from north-east, to such tempests as come from the north and
perhaps north-west, and so account for the quarter and
amount of rain at the head of Blind Bay ; while the height

of the hills, not being very considerable, allows a good deal

of north-west weather to pass over them to their leeward

—

i.e., Marlborough- side. The north-east rains of Nelson, how-
ever, may be coincident with those from the same quarter on
the east coast, and so arise from cyclones passing from the

south-west to the north of New Zealand. I observed a curious

fact concerning these north-eastern rains of Nelson during my
residence there. The weather forecasts from Welhngton in-

variably foretold these rains correctly ; but as to rains from
any other point of the compass the prognostications of Captain
Edwin invariably failed.

Notwithstanding that much of what has just been said

weakens confidence in the earlier figures for the Nelson Pro-

vince, I have accepted them, as they cover a greater number
of years than recent observations.

For the above and other reasons it will be clearly impos-
sible for us to very sharply divide New Zealand into rainfall

provinces. We can only roughly approximate to the truth

from such information as we do possess. We know certain

points where precipitation is heavy, and round these w^e place

our darker tints ; others where the fall is light, and to the

districts round these we give light hues. An acquaintance
with the leading principles of the law of storms and with
local geographical peculiarities will help to give firmness to

our touch ; but, after all, such a map for a colony of such area

as ours, and such diversity in its rainfall, and so few^ observ-

ing-stations, must be largely a matter of conjecture, based on
slight premisses. I give it for what it is worth, merely re-

marking that I have found it convenient, in view of the data
possessed, to divide the colony into five zones or belts, two of

which are only found in the South Island—viz., that of 20iu.

to 30in. (on the eastenr side), and that of over 75in. (on the

western) ; the other three—30in. to 40in., 40in. to 50in., and
50in. to 75in.—extend, in all probability, more or less con-

tinuously through the entire length of both Islands.
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Pabt II. Eain-bringing Winds and Cyclonic Tracks.

To understand the rainfall of a country and its causes we
must inquire what are the winds wdiich, in the various places

where observatories have been made, bring the rain. Existing

differences of climate mainly have their origin in prevailing

winds, and the science of meteorology is for the most part

comprised in the law of storms, since that law deals chiefly

with wind and rain. To be more precise, rainfall is deter-

mined by prevailing winds considered in relation to the re-

gions from wdiich they come and the physical configuration

and temperature of the colintry blown over ; the maximum
occurring where winds, after traversing the ocean, come
against mountain-chains in their passage to colder places, and
the minimum where the prevalent winds come over mountain-
ridges to w^armer lands.—(Loomis.)

Now, in our attempts to get at the rain-bringing winds
of New Zealand, the want of statistics is again painfully evi-

dent. The full particulars which w^o need for the investiga-

tion are only given for the three first-class meteorological

stations. It is so far fortunate that these places are situate

as widely apart in the colony as they well could be—Auckland
in the north, Wellington in the centre, and Dunedin in the

south. They are, moreover, places more exposed to western
weather, as it happens, and therefore more representative of

the climate of the colony than many places on the east coast

which could have been chosen. For these places the rainfall

of each day in the 3'ear is recorded, with the direction of the
wind, so we can construct for them what are called " wind-
roses." It is to be regretted, however, that the tables do not
seem to be compiled precisely on a uniform system. Unless
they are, the figures are misleading. For example, in the
year 1880 there was not recorded a single calm day in Auck-
land, only two in Wellington, but 115 in Dunedin ! On
examining the figures carefully we find an explanation of this

remarkable testimony to the tranquillity of the Dunedin
climate. In Auckland, if the air moves only at an average of

two miles an hour, the direction of the wind is given, and no
calm is recorded, though, according to the Beaufort scale, the
average velocity of wind in a calm is taken at as much as
three miles an hour. In Wellington, similarly, no calm is re-

tm-ned, even when the total motion of the air during the day
is only ten miles ; but yet, as it would seem, inconsistently

enough, on the 29th .June and on the 4th August, on each of

which days the wind travelled fifty miles, calm is recorded.
In Dunedin the meaning of " calm" is even more incompre-
hensible, for under the heading " Direction of Wind" we see
" calm " recorded even when the wind travelled as much as.
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320 miles in the day. Taking, however, the returns for the
years 1880-82 as they stand, and analysing them, we find

that in Auckland, in 1880,—

W. win



Meesox.—The Bainfall of New Zealand. 557

0-649 beloNV the average, aud we get for this year the

following :

—

21-872in. fell oil 46 davs, wind being S.E.
15-150in. „ 25 ' „ S.W.
ll-788in. „ 56 „ N.W.

943in. „ 6 „ N.E.
0-340in. „ 3 „ E.
OOTOin. „ 1 „ W.

and, as in 1880, nothing from north and south. This
table probably represents what w^e want fairly correctly.

Combined with the other, it shows us that, while the
wind in Wellington comes, almost entirely from south-east

and north-west—as we might suppose from the peculiar con-
figuration of the surrounding country—the rain comes from
south-east, north-west, and south-west. Wind from the last-

mentioned quarter is rare in Wellington, but when it does
blow it almost invariably brings heavy rain. En imssant it

may be remarked that the great prevalence of north- west
weather at Wellington must be owing to more than local

physical features, for it predominates also largely at Wanga-
nui, where the country round about is comparatively open.

For Dunedin the year 1880 had a rainfall sufficiently near
the average (only l-Ollin. below it) to justify us in accepting
the results deducible therefrom.

S.W. blew on 77 days, and 12-324in. fell on 50 of those days
Calm prevailed on 115
N.E. blew on 73
S.E. „ 14
W. „ 47
E. „ 22
N.W. „ fi

S. „ G
N. „ 6

It would not help us much to compare with these the
retm-ns from 1881 and 1882, for the rainfall in the former of
these years was nearly 6in. below the average, and that in
the latter nearly lOin. above it. So we may consider the
quarters from which the rain comes in Dunedin to be south-
west, north-east, south-east, and west, though a summary
given in the Meteorological Eeport of 1868 makes the rain
for the years 1853 to 1860 to have come principally from
west, south-west, south, and north-east. It will be noticed
that the disparity is not great.

As regards Christchurch, the returns for the period in
question are too meagre to enable me to construct such tables
as the above. But fuller and more reliable statistics are
available if we accept those recorded at Lincoln Agricultural
College. The average annual rainfall is 2in. or Sin. greater at
Lincoln than at Christchurch, though the places are so near

6-544in. „ 40
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to one another, which is an illustration of what has been

previously mentioned about the difficulty of getting fairly

representative figures of rainfall : but the rain-bringing winds

may be taken as about the same at the two places ; and a

table prepared by Mr. G. Gray, of the Agricultural College, in

his 1886 report as to the chemical department, exhibits the

following facts for the year 1885 :

—

Of the total rainfall of the year,

—

71-9 per cent, came from S.W. on 74 days.

120
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Meteorological Eeports of 1869-79, giving the prevailing winds

at all the principal stations, presents the following results :

—

Mongonui



560 Tra )imetion s .
—Misce Ilaneous

.

New Zealand that condition in most places would be fulfilled

—then the prevalent winds would be the rain-|Dringers, par-

ticularly if they came from a lower to a higher latitude. The
north-east of Clmstchurclx seems an exception to this rule,

and, I confess, it is to me an inexplicable wind. It may not,

however, be so dry as it appears, and its peculiar power to

affect human seusations may be owing to some electrical pro-

perty arising from its opposing the revolutionary motion of

the earth. Perhaps it is quite local and is more of the nature

of a tropical sea-breeze, particularly as it always seems to

gather extra force and virulence towards the afternoon. Or it

may be a diverted south-east

—

i.e., polar—wind, drawn out of

its course by the warm Canterbury plains, with their excessive

radiation. Moreover, it must be remembered that it does not

strike directly against mountain-sides, but, before it reaches

them, has to blow over a wide extent of land.

Combining now the results obtained in the previous tables,

and ignoring for the present what has been said as to prevalent

winds, the rain-bringing winds seem to be at

—

N.Auckland .

.
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Moreover, general!}- the rain comes with a westerly wind
of some kind rather than with one from any other quarter.

Very little indeed comes from north or south upon the whole,
and not much from any quarter of east, although occasional

heavy storms from north-east or south-east make one or the
other of those points of the compass take the second place
here and there in the tables.

The prevalence of westerly weather in New Zealand is not
at all exceptional, but just what our latitude would lead us to

expect. In the Temperate Zone twenty-miles-an-hour west-
erly winds usually predominate, as in the Torrid Zone easterly

winds blow almost continuously. The latter are nothing but
the Trades, as the former are the Eetm'n Trades, which, over-

flowing in tlie first place fi'om the equatorial regions, set off as

upper currents towards the lower pressures of liigh latitudes

—

i.e., in our Southern Hemisphere, in a southerly direction ; but
on account of their coming from a portion of the earth where
the rotatory motion is greatest to a part where it is less, we
see, by adapting Hadley's law, that they get an easterly ten-

dency

—

i.e., come to us in the first place as north-west and
then as west or south-west winds. Up to lat. 23^-° they
are upper winds, the currents of air below them being, of

course, the south-east trades. But at the Tropic of Capri-
corn these upper winds cross the lower ones, and sweep the
surface of the earth. At some seasons the point of crossing

is nearer the equator than at other seasons, but wherever it

may be it produces a belt of calms and variable winds or
cyclones rotating and succeeding one another in the opposite
direction to the hands of a watch. But the north-west or
anti-trade winds move on polewards. Being equatorial in
origiu, ihey are warm and moist. They lose and gain heat iu
their travels by ascending and descending intervening mountain-
chains ; also by licking up moisture as they pass over the
ocean, and discharging it again when by any means whatever
their temperature is lowered. Althougli they are interfered
with by the irregularities of pressure consequent on the varia-
tion of temperature which arises from difference of latitude
and the unequal distribution of land and water, they are won-
derfully persistent even so far as 50" S. lat. ; and for some
degrees before they reach that latitude, following the general
law which expresses the regular succession of the winds to one
another, they haul or veer to the right hand

—

i.e., to the place
where prevails the lowest pressure—and become the well-
marked and widely-extended westerly winds of the " roaring;

forties." These, iu then- various forms of cyclones, y-depres-
sions, wedges, and secondaries, dash up against our western
mountains, which he riglit athwart their course, and there
quickly lose their moistm-e, and are largely deflected to the

36
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south-east of New Zealand by the coast-line and mountain-

chain combined. As accounting for the persistency of these

north-west and west and south-west wuids in the Southern

Hemisphere, and assisting in their formation, the uniformly

low barometric pressure which, to judge from the observations

of Su- J. Eoss, seems to prevail between the 70th and 75th

pai-allels of south latitude, must be regarded as of primary

importance, though the higher latitudes of the Southern

Hemisphere have as yet been so little explored that it is not

safe to build any theories upon the few observations that have

been made.
The prevalence of westerly weather with us, however,

clearly explains the main feature of our rain-map, which is

that of the heaviest fall on the west coast, and lighter as the

east coasts are approached. A similar law obtains in a very

marked degree in Tasmania, of which a rain-map recently

published shows a fall of over 50in. on the west coast, from

40in. to oOin. in the central thkd of the island, and from

20iD. to 40in. over the eastern third. Symou's map of the

rainfall of the British Isles may also be called to mmd with

advantage. It shows a marked excess of precipitation along

the high lands of the western counties, the deep tints de-

TiotiDg over 75in. on the western coasts gradually giving place

to the lighter lines denoting under 25m. along the eastern.

In some of the mountain districts of Westmoreland the

annual fall is as much as loOin. to 200in., while in the eastern

half of England there are many places with less than 20in.

The western counties, in consequence, are characterized as

pastiu-e counties, the eastern as grain-growing. Symon's
general law is, " The rainfall of a district [in England, pre-

stimably] is mainly influenced by its proximity to the western

coasts of the country, and by the lie of the mountain-ranges

by which it is traversed or encu'cled."

This law undoubtedly obtains in New Zealand. Wind
from some quarter of the west prevails through the greater

part of the year, even at places like Bealey and Queenstown,
quite in the interior—and the north-east winds of the eastern

coasts, as we have said, do not interfere with this law largely

—and the west wind, except where it has to cross high moun-
tains and so gets robbed of its moisture, will be undoubtedly
rain-bringing. Moreover, as a rule, those places most exposed

to the west will have the heaviest rainfall. Compare, e.g.,—
Taranaki, with 58in., to Napier, with 37in.

Wellington, „ 52in., „ Wairarapa, „ 42in.

Nelson, „ 60in.,(?) „ Blenheim, „ 27in.

Hokitika, „ 112in., „ Christchurch, „ 26i'n.

Milford Sound, „ 87in.,* „ Oamaru, , 23in.

Wallacetown, „ 50in., „ Dunedin, „ 35in.

* In six months.
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For this comparison, as %Yill be seen, places are chosen as

nearly as possible on the same parallel. There is thus a

marked diminution of rainfall on the eastern side of the

Islands, and tliis diminution is greatest where the mountains
are highest. "The excess of precipitation on the [west?]

coast is clearly illustrated," says Sir J. Hector, " by the descent

of the glaciers on the opposite sides of the range : those on
the west slope descend to a line where the mean annual tem-

perature is 50^, while on the eastern slope they descend only

to the mean annual temperatm-e of 37^. The winter snow-
line on the Southern Alps is 3,000ft. on the east side, while

that on the western rises to 3,700£t."

The small amount of rain in Marlborough, Canterbury,

Otago, and Hawke's Bay

—

i.e., generally on the east side of

our Islands—is paralleled in many other parts of the world
similarly situated as regards the prevaiHng winds and neigh-

bouring mountain-ranges. In Patagonia, east of the Andes
;

in Sweden, east of the Dovrefeld Mountains ; in British North
America, east of the Rockies : in eastern Europe as compared
with western (Dr. Kriimmel : Gesellschaft fiir Erdkunde, 1878)

;

and, as already observed, in the eastern counties of Great
Britain as compared with the western, we see precisely similar

phenomena. Also in the Atacania Desert of Peru, for in that

latitude the prevailing \\-inds are east, and so the precipitation

occurs on the Brazilian and Paraguayan slopes of the Andes,
while the western slopes in North Chili and Peru are di"y.

"What western rain we do get in Canterbury comes mostly
from the south-west, because the South Island lies from south-
west to north-east, and its main range runs in the same general
direction ; therefore the western rains can only, as a rnle,reuch
us by coming round the south end of the Island, and, as the
equinoctial winds gyrate from north-west by west to south-
west, we thus sometimes get the benefit of the rains carried

by the fag-end of western storms. The ordinary south-west,
however, is more like a polar than an equinoctial wind, being
accompanied by high barometer and low thermometer, and
winds from higher latitudes cannot, as a rule, bring heav^'

annual rainfall because, coming as cold winds, and there-

fore carrying little moisture to wanner regions, their tem-
perature rises, and so their capacity for holding moisture
increases.

The excessive fall at the Bealey is probably, as already
observed, owing to its altitude, and the contiguity of a pass
(Arthur's, 3,038ft. high) sufficiently low to let much of the
north-west weather cross over the Southern Alps.

It has been observed that in England a range of hills l,o00ft.

high running athwart the south-west or rainy wind will have
the largest precipitation on the eastward or leeward side

;
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whereas when the range is over 1,500ft. in height the rainfall

will be heaviest on the western or windward side. In tliis

colony the 1,500ft. limit will have to be raised to perhaps

3,000ft. or more, on account of the lower latitude. Eemember-
ing this, it is not difficult to explain a good many anomalously

heavy rainfalls in the colony. In the Kakaia Gorge, e.g., rain

comes often heavily fi'om the north-west, admitted presumably
over the lower passes or cols in the vicinity. So in the

neighbourhood of Mount Cook and elsewhere there is seen

something similar, as described by Mr. McKay.* Even at

the head of Lake Wakatipu the heaviest rainfall is from the

north-west, so that some portion of the rainfall which is gene-

rally considered to fall almost entirely on the westei'n flanks

of the Southern Alps must pass over the lower elevations on
the western side and reach the central portion of the range,

and even the eastern flanks, in diminished quantity.

Loomis gives the following causes of excessive rain-

fall :—

(1.) Mountain-sides deflecting prevalent ocean-winds up-

•ward, so that much of their vapour is condensed by the cold

of elevation.

(2.) The high temperature and great humidity of those

winds.

(3.) Proximity of district to sea.

(4.) Influence of storm-tracks.

And as causes of deficient rainfall he mentions

—

(1.) Absence of adequate cause to produce strong upward
movements of air.

(2.) Chains of mountains between the place in question

and the sea, which obstruct the prevalent winds and rob them
of theh moisture.

In the light of these general principles, it is not difficult to

understand most of the local peculiarities as well as general

features of the rainfall of Xew Zealand. Its mountains run
along its greatest length

—

i.e., from north to south—minor
ranges deviating only a few points from this du'ection. The
weather coming from the west, the eastern plains are com-
paratively dry, and the west coast is very rainy.

Dr. Hann confesses " that, on the whole, he has not suc-

ceeded in coming to a clear understanding of the winds of these

Islands and their causes." He attributes this partly to all the

stations being on the coast, and so subject to the disturbances

of land- and sea-breezes. But Sir James Hector points out

that the influence of mountains and gorges has been still

greater in afi"ecting the observations, and thinks the only reli-

* Trans. N.Z. Inst., vol. vii.
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able observations as to the winds are those taken from the mo-
tion of the clouds. I cannot help thinking, however, that the
difficulty cf getting reliable observations as to wind in the
ordinary vrays is less formidable than would appear from our
Director's statement ; and also that the clouds are no perfectly

trustworthy guide, inasmuch as there are often, if not or-

dinarily, opposing currents of air one above the other, and it

is very difficult to say w"hether the clouds are in the upper or

lower stratum. The following quotation from Dove confirms
this view :

'

' Although we may admit that the direction of the

wind which is given by the drift of the clouds is not affected

by so many of the disturbing actions exerted by the surface

of the earth on the air which flows over it, yet a material
complication is introduced by the fact that the clouds give the
direction at times of the lower, at times of the upper, current,

while the vane of the weathercock only indicates the point
from which the undercurrent is blowing."-" Notwithstanding
this objection to the suggestion made, there is no doubt that
the mountains and gorges of New Zealand do materiallj- affect

local wind, and therefore local observations.

Now, what the particular difficulties were that Dr. Hann
found while studying the winds of our colony he does not tell

us. But, apart from local peculiarities, the characters of the
two opposite winds—north-east and south-west—seem to me
very perplexing. About the former, particularly at Christ-

church, I have already spoken, and, as to the latter, let us
bear in mind that, while corresponding to the north-west of

the British Isles,—which is not there the wind that brings
most rain,—our south-west is our great rain-bearer. Our
north-west winds, corresponding to the British south-west,
should be our great rain-bringers, being equatorial, moisture-
laden winds, coming with low barometer to higher latitudes.
And I believe they do bring the rain and discharge it heavily
in the mountains of our Southern Alps ; but they do not dis-

charge it so heavily on the lowlands (evsn when those lauds
lie open to them and are not protected as are our Canterbury
plains by intervening ranges), because, since New Zealand is

10' or 15° nearer to the equator, the average temperature is

much higher than in Great Britain; and, until the cold polar
blasts of the south-west commence their struggle with the
equatorial current, there does not, as a rule, take place the
inevitable heavy precipitation.

Our rains do not come with a low glass, neither the north-
easterly nor south-westerly. With the latter, of course, the
barometer almost invariably rises. The quarter of low glass
in the Southern Hemisphere is north-west, and it is presum-

* " Law of Storms," p. 1-52.
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ably thence that the greater part of our cyclones approach us,

just as 90 per cent, of those of the British Isles come from the
south-west.

Now, what are these cyclones which are accompanied by
low barometer, high wind, and heavy rain ? They are simply
eddies and whirlpools—not upright, but inverted and sloping

—

formed in the broad stream of the equatorial current of air as

it passes on to polar regions. And here it will be fitting to

make some remarks on what Loomis refers to as the influence

of storm-tracks in producing heavy rains. If it be true, as Mr.
Eussell, the Meteorologist of New South Wales, says, that
nine-tenths of the rain of a country is brought by cyclonic

disturbances, it is clearly of the greatest importance to a
knowledge of New Zealand weather that we should, if possible,

ascertain what are the prevailing paths that cyclonic disturb-

ances with us take.

Dove doubts whether there be such a thing as a polar

storm

—

i.e., a storm coming with its usual accomj^animents of

rain and low barometer from higher latitudes to lower. Our
experience, however, in Australia and New Zealand seems to

show that south-west storms are very frequent : but are these
polar storms ? They may be equatorial storms diverted from
their course, having first started south-eastwards from sub-

tropical starting-places, but subsequently drifted into aerial

channels skirting anticyclonic areas, and thus doubled to

som.e extent backwards ; or, as already suggested, they ma}' be
the result of a contest between the warm north-west and the

cold polar wind, which by lowering the temperature of the
equatorial wind as it gradually masters it, causes the heavy
precipitation wdiich characterizes a good deal of south-west
weather. In any case they come to us and the southern
points of Australia, apparently, from the south-west. Their
centres sometimes pass over these Islands ; and thus places on
the east coasts—Dunedin and Wellington, e.g.—will get south-

east storms, for the rain, it must be remembered, does not

come from the quarter indicated by the path of lowest pres-

sure. When the centre passes to tlae north of New Zealand,
as Sir James Hector observes, north-east storms of wind and
rain will come along the east coast, and hence, probably, the

heavy north-east rains of Nelson.
But cyclones from west and north-west, accompanied by

heavy rains from west and south-west, would seem to be much
more usual than those from the south-west. Sometimes-
storms have been traced from Mauritius to New Zealand,
skirting the huge anticyclone that generally rests over Aus-
tralia, carrying rain to the southern points of that land, pass-

ing over Bass's Straits and Tasmania to New Zealand in

twenty-four hours, striking against our Southern Alps with
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deluges of rain on the west coast, and then sheering ofi

eventually to the south-east. Even the south-west storms
that pass through Bass's Straits and skirt the coasts of New
South Wales are considered by Mr. Todd, of South Australia,

to turn when they reach the Tropic and make off to New
Zealand in the south-east, communicating their motion to or

being taken up, I presume, by the return trades. But pro-

bably very many of our north-west storms have an indepen-

dent origin near the coast of Queensland.

We know that cyclones are always formed and travel along

by the sides of an anticyclone. Now, anticyclones are not

erratic, rapidly-moving twenty-miles-an-hour creatures like

cyclones, but decidedly sluggish, some of them hanging for

months indiiferently over sea or land almost motionless.

Certain latitudes are particularly anticyclonic. In the
Southern Hemisphere such a one in tlie winter season ex-

tends north-west of New Zealand, from about 20° to 35° south
latitude, brooding over the greater part of Australia and a belt

of contiguous ocean. Just north of New Zealand this belt

becomes thinner, and, as a consequence, the cyclones formed
south of Australia and Tasmania come to the North Island
from the south-west, and bring the copious winter rains., which
are a marked feature in that portion of the colony. Much of

this is also seen in the South Island ; but in Wangauui, Tara-
naki, and x\uckland Dr. Hann has calculated the frequency
of south-west in winter as 26 per cent, (greatest of all) ; in

autumn, 25 per cent, (also greatest) ; in spring, 21 per cent,

(second) ; and in summer, 18 per cent, (second).

The anticyclone which hugs the Tropic of Capricorn more
or less right round the earth during the winter season, and is

"especially marked, as we should expect, over the central mass
of Australia, thins out and changes its character completely
as summer approaches over the three great masses of land in

the Southern Hemisphere. The mean pressure over Australia
falls from 30-2in. in July to 29-8in. in January. The anti-
cyclone north of New^ Zealand and east of Australia contracts
to a comparatively small area, and only affects or hangs over
the extreme northern tip of our colony. It leaves a continu-
ous belt of low pressure from the southern seas well into the
tropics. Now is the season—spring and summer—when the
north-west cyclones blow most persistently, their direction
being given by the sides of the great anticyclone. These
cyclones, born as would appear mostly between the anti-
cyclone and the coast of Queensland, in the neighbourhood of
the Tropic of Capricorn, strike New Zealand from north to
south, but heaviest in the middle of the South Island ; and
are drawn, if they do not previously exhaust themselves, by
the coast-line and the mountain-range, through and over which
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they break here and there, down towards the extreme south of

the colony, and then pass on to the sonth-east or turn up the
east coast as south-west storms. Dr. Hann has calculated
the percentage of frequency of north-west weather in Hokitika
to be 23 in summer and 20 in spring, but very much less in

autumn and winter. Between the winter and summer solstices

of the Southern Hemisphere the path of the cyclones that
affect New Zealand will be found probably to change gra-

dually from south-west to north-west, and in the opposite
season of the year it will move again to the south-west.

Such, apparently— j'.e., from the south-west and north-west
—are the main paths of the cyclones which produce our most
characteristic weather. But this presentment is only of the
general tendency as regards barometric pressure and the climate
that it produces ; and in our latitude, we must remember, ir-

regular barometric fluctuations are so conmion as to defy any
perfectly and universally accurate general statements. " Shift-

ing areas of high and low pressure " continuously cross and
sometimes recross our Islands, and the configuration of the
cotintry, its varying elevation, and the alternation of water- and
land-surfaces, interfere with the prevailing types of weather
and produce all kinds of unexpected local modifications. Into
a full and complete examination of these it would be impos-
sible on this occasion to enter.

The msin difference between the rainfall of the two Islands
of New Zealand Hes in the fact that the North Island, being
almost subtropical, is subject, as aheady said, to the heavy
winter rains that accompany the descent of the return trades

between latitudes 30'' and '^O"" (Scott, p. 331), whereas the
South Island is in the zone of rain at all seasons, as pointed
out by Dr. Hann and Mr. Scott. Here rain therefore depends
on the in-egular succession of barometric depressions and anti-

cyclones, and these are most frequent on the west coast in

spring and early summer. Summer rains are more frequent
on the east side and in the interior; but these depend on
secondaries, which come in the most unexpected manner,
puzzle the weather prophet, and have verj- httle, if anything,

to do with the general character of the weather.
The even distribution of rain throughout the year in most

parts is the grand feature of the New Zealand climate—the

cause of its constant verdure and great productivity. Local
circumstances, we repeat, modify the general weather con-

siderably : not so much local development of heat, for that

does not seem to be so important as is usually supposed,
though the flow of air from the hot equator to the poles is the

primary cause of cyclonic development ; but the geographical

features of a neighbourhood largely affect its chmate. For
example, Mount Egmont, in Taranaki, probably largely in-
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creases the rainfall of the country immediately around it ; for, if

rain be caused by the chilling of air charged with moisture,

and this chilling can be brought about by (1) currents of such
air ascending, or (2) striking against cold grouud, or (3) mix-

ing with air of lower temperature, it is easy to see how the

moisture-laden winds from the ocean striking against a peak
8,000ft. high and close on the shore must be obhged to pre-

cipitate largely their precious burden.
There are many other special and interesting questions in

connection with the rainfall that it would be well worth our

while to investigate, such as—the influence of neighbouring

oceauic ciuTcnts, the proportion of oiu' rainfall which is carried

into the sea by our impetuous rivers, the average number of

days in the year when rain comes at the several seasons and
in the different districts, the time of maximum rainfall, the

cycles of dry and wet years, the precise locahties and periodicity

of droughts and excessive rainfall, the heaviest daily falls

recorded, the monthly rain-probability for different districts,

the relation between indigenous forest and rainfall, kc.

The subject of weather is a very important one, and one
which is not, as far as New Zealand is concerned, by any
means worked out, or even, as yet, well understood. Indeed,
this remark need not be Hmited to New Zealand. Weather-
saws, smacking of bygone times, are plentiful enough, and a

species of forecasting was probably practised in ages rendered
to us indistinct by the mists of antiquity ; but systematic fore-

casting, founded on isobaric charts (^Buchan's) and accurate
knowledge of physical phenomena, is a science of yesterday, if.

indeed, it be a science at all as yet. It is, however, not quite
true now that *' the wind bloweth where it Hsteth, and man
cannot tell whence it cometh or whither it goeth," for patient
and skilful workers have long been, gathering meteorological
facts, and, according to the Baconian inductive method, build-
ing theories thereon, many of which must be considered as
incontestably established. What we have to do in respect to
our colony is to make exact observations, gather accurate
statistics, and examine them by the hght of the general prin-
ciples which have been worked out for us by such men as
Dove, Loomis, Hann, Buchan, Scott, Abercrombie, Ley, and
Ferrel. Thus, and only thus, we may hope to understand the
weather to v.hich we are subject.
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Akt. LXIV.—3Iilk as a Vehicle of Disease.

By Ernest Roberton, M.D.

\_Read before the Aucldand Institute, 27th October, 1890.]

The i^resent age is remarkable for the interest taken by the

general public in the public health. From times immemorial
it has been regarded as the duty of governing authorities to

protect the communities under their care from such forces as

might occasion disease and death. Indeed, the cities of Greece
and Eome in the days of their ancient splendour might in

many ways compare favourably with modern towns as regards

their sanitary arrangements.
With the advance of civilization it has been found neces-

sary to cope with new enemies to health. For example, as

villages have become towns vast systems of drainage have
been demanded, and with the influx of population into manu-
facturing centres, and the resulting overcrowding, legislation

has had to be provided regulating the arrangement of build-

ings designed for the accommodation of the poorer working-
classes.

There is, however, another direction in which it has been
necessary to advance with the times. Science, ever searching

for explanations of facts, has been able to point out causes

of prevalent disease— causes previously unsuspected, or, if

suspected, not proved. A recognition of the fact that typhus
fever required for its propagation the poisoned air and squalid

surroundings once so frequent in the alleys and closes of the

larger cities of Britain was followed by legislation which so

vastly improved the homes and surroundings of the poorest

working-classes that typhus is now almost unkown where it

was once rampant. With increased knowledge also of the

conditions favouring the development of typhoid fever, even it,

still a scourge in almost every country, is gradually being

overcome, and its ravages decreased.

The progress of sanitary science and the consequent ad-

vance in the direction of preventive medicine has been espe-

cially marked during the last twenty or thirty years, and
probably what is popularly known as the " germ theory " has
had the greatest influence in effecting this. At present

especial interest is being taken by those concerned iu pre-

serving the public health in the consideration of the influence

which our animal food has in propagating disease. That it is

at present a means of spreading disease there is no doubt.

Most interest is shown probably in the question as to whether

the bodies of animals aifected by certain diseases are fit for
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food ; but closely allied to this subject, and I believe of even
greater importance, is that which more especially concerns us

to-night— " The extent to which milk may serve as a vehicle

of disease."

The importance of the matter cannot be understood unless

we have a fair idea of the part which milk plays as an article

of human food, and it may be well for us to turn our attention

to this for a few minutes.

Milk has been called by an author famous as an authority

on the subject of diet a complete and perfect food. It con-

tains all those elements w-hicli are constituents of a sufficient

and healthy food for man. These elements are— (1) Sub-
stances containing nitrogen

; (2) carbohydrates, a name given

to a class of chemical bodies in which are the starches and
sugars

; (3) fats
;

(tt) mineral salts.

Children and adults usually take what is called a mixed
diet, some parts of their food (such as meat) containing mostly
nitrogenous matter

;
potatoes are chiefly starch ; butter is

nearly all fat. Their different foods are taken in no fixed pro-

portions, but as taste or opportunity may direct—more of one
and less of another. Although, however, one may put into

one's mouth very indefinite quantities of each element of food,

one's digestive apparatus has only limited capabilities for the
digestion of each of them, and only a limited amount of the

whole food is really digested. The remainder simply goes to

waste, and is eliminated.

The stomachs of all individuals are not equally strong^/.c,
they have not equal powers of digestion—and in the extremes
of life (both in infancy and in old age) the digestive powers
are cop^paratively weak. The same Providence which endues
an infant with a weak stomach provides for it in milk a food
in which the fats, the matter containing nitrogen, the sugar,
and the salts are mixed in the quantities and form best for

their easy digestion.

All milks are not exactly alike as to the proportion of their

various ingredients. What will suit a foal is not the best for

a lamb, nor, as a rule, is the milk of a cow so good for a human
infant as that from its own mother's breast. Still, in cases
where a mother may not or will not nurse her own offspring,

and a good wet-nurse is not procurable, the best substitute

for the child's natural food is undoubtedly milk from some
other animal. Among most European nations the cow is the
chosen animal, but the goat, ewe, mare, and reindeer are used
in some districts.

Not only, however, to infants is it an advantage to have a
good supply of milk—as we have seen, a complete food in a
form easy for digestion ; for the old and the invalid it is at times
invaluable, and for the rest of mankind, especially for the
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children, the experience of centuries has proved its worth.

Its vakie compared with that of other common foods can be ap-

preciated by anyone acquainted with the difference in strength

and appearance between children reared where a supply of

milk is abundant and those whose stomachs are constantly

-oppressed by the heavy work of trying to digest bacon and
other cheap meats, which, w"ashed down by copious libations

of tea, form the staple food of the poor in many large towns
in Britain. Even in country districts not far distant from
our own town, settlers do not see the advantage of a good
supply of milk for their children, and- the pale dyspeptic coun-
tenances of the young folks are the reward of a diet arranged

by the ignorance, carelessness, or laziness of their parents.

The milk of domestic animals has from remote ages been
generally used by civilized peoples, but there is at the present

time an increased recognition of its value as a food, and a
growing demand for it. The extension of railways and other

facilities for its speedy conveyance to centres of population

have enabled an increasing demand to be satisfied ; and enact-

ments against adulteration have given confidence to consumers
and protection to honest farmers and dairymen. It has been
estimated that in England there is a daily consumption of

such an amount of fresh milk as would, if equally divided

amongst the whole population, allow one-fifth of a pint to

each individual in the country ; and this amount, great as it

is, represents only one-third of the total milk-consuniiDtion :

the remainder is made into butter and cheese and other manu-
factured articles of food. The fact of such an enormous con-

sumption of milk is sufficient to suggest the greatly injurious

influence the milk -supply may have on the health of the

nation unless adequate precautions are taken to insure that a
pure article is sux^plied—milk neither adulterated nor contain-

ing in it the germs of disease.

That much preventible sickness is due to the use of a bad
quality of milk is certain, and it may also be regarded as

decided that milk may be the means of transmitting diseases

of a specific nature, such as the fevers, typhoid, scarlatina,

measles, and diphtheria ; also tuberculosis or consumption,
and possibly leprosy.

For convenience we may consider diseases caused by
means of milk under two heads—(1) Derangements of diges-

tion due to a bad quality of milk consumed
; (2) specific in-

fectious diseases.

"We will first deal shortly with the derangements of diges-

tion which occur chiefly in children under two years of age.

These digestive troubles may follow the use of milk from cows
fed upon some food wliich, passing into their milk, renders it

more diflicult of digestion, or itself exerts a directly harmful
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influence on the chikl ; or tliey ensue from tlie use of milk

from cows themselves in a bad state of health. But the usual

fault on the part of the milk causing digestive disturbance is

that it lias become fermented—it has been exposed to the

influence of germs which have set up a fermentative process,

the products of which are irritating to the stomach and
bowels.

If milk is kept from the action of germs it remains good,

and, although germs must enter it if exposed to the air, still

the probability of a sufiicient number of germs of the kinds

necessary to cause harmful fennentation, getting access to it,

is much lessened if only cle'anliness is observed in connection

with the operations of milking, distributing, and storing the

milk.

The surroundings of a milking-shed of the ordinary type

are by no means fitted to insure cleanliness. The cows
usually, at any rate in winter-time, have to splash through
mud and filth to reach the shed. The milking is done by
hands not over-clean, and -without cleansing the teats. The
buckets in which the milk is first placed are cleansed by being

rinsed in water the purity of which w^ould not stand the test

required to establish it as fit for drinking by man ; the same
wdth regard to the cleansing of the cans in which the milk is

conveyed to the consumers. These cans, too, are often not

dust-proof, which is a by no means unimportant essential in a

place where, as in Auckland, so little attention is paid to the

thorough laying of the dust which rises from the filth of the

streets. Even when milk has reached the consumer's house
it has yet to run the risk of exposure to dust in vessels pro-

bably themselves imperfectly cleaned ; the wonder, indeed, is

that so little milk is actually spoiled by becoming soured.

Sourness, however, is not a test as to whether milk is

harmful or not. The germ which causes ordinary sourness of

milk is not particularly harmful ; but usually associated with
it are others with a more noxious influence. These, indeed,

may be present although the milk remains quite sweet.

The ills resulting in children from the use of fermented
milk are to be avoided, in the first place, by having the

utmost care for cleanliness—by seeing that the teats of the

cow, the hands of the milker, all cans and other utensils

through which the milk may pass, are thoroughly and well

cleaned. All water used for the purpose should be such as is

fit for man to drink. It is strange that folk most fastidious as

to the water that passes their lips should yet wash their milk-

cans in water from a source into which, perhaps, the drainage
of the stockyard passes. I have seen such a state of things on
more than one occasion. In first-class dairies in Britain it is

usual not only to rinse the cans with cold water, but, in addi-
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tion, to eleause them with steam. Cans for the conveyance
of milk should be dust-proof, and so, too, the vessels in

which the milk is kept after reaching the house of the con-
sumer. The finding at the bottom of a glass of milk small
pieces of hay and other dh-t usually leads to the imputation of

a want of cleanliness on the part of the dairyman, while in

reality these impuiities often proceed from street-dust, which,
in fact, consists lai-gely of manure. The blame should be laid

on the city authorities who allow such a dust nuisance to

prevail.

Where a consumer is in doubt regarding the condition of

the milk it should be boiled before use. This proceeding de-

stroys not only the germs causing ordinary fermentation, but
also those which are the cause of the infectious diseases to

which presently I will more especially refer. It is doubtful if

boUing in any way impairs the digestibility of milk.

The process of boihng, as it destroys germs and thus
effectually prevents their multiphcation, is said to be a process

of sterilization—milk when boiled is said to be sterihzed. It

has been proposed, and in some places actually accomphshed,
to place sterilized milk in the mai-ket. In St. Petersburg, in

the Children's Hospital, also in some large dahies and private

families, the milk is heated in flasks to boHiug-point, and
hermetically sealed while in a state of ebulHtion. A similar

process has been canied out on a smaller scale in Norway and
in London.

In Copenhagen milk for eliildren is sold by the druggists.

All cows from which the milk proceeds are specially chosen,
and subjected regularly to examination by veterinary surgeons.

The cows are specially fed, and special precautions are taken
to pi-eserve the purity and freshness of the milk, which is

placed in sealed bottles before being sent to the dniggists, by
whom families are supplied.

It is clear from what I have said that the prevention of

harm to children through their being supplied with unwhole-
some milk Hes to a very gi-eat extent in the hands of con-
sumers. They must themselves see that they take precautions
to exclude dust from the milk, to cleanse thoroughly all

vessels in which milk is placed, and shoidd insist on being
supplied with milk free from dirt, and otherwise, so far as
they are capable of judging, entnely sound. Such insistence

will compel the dairyman and dairy-farmer for the sake of

their trade to regulate to some extent the sanitary arrange-

ments of their premises and the methods in which the milking
and the distribution are carried out. Is this sufficient ? It

has been decided in most civilized countries that something
further is required—that the public authorities should have
some control over the rnilk-supply. Through ignorance or
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carelessness, or through temptation or gain, supphers are

hable, in spite of all care on the part of consumers, to supply
unwholesome milk. We have seen that unwholesome milk
does not necessarily give signs of its unwholesomeness prior

to its consumption, and in such cases the consumer is at the

mercy of his milkman. It is necessary for cowsheds, dairies,

and other buildings connected with the trade to be open for

inspection to an authorized official competent to detect such
arrangements as may be prejudicial to the wholesomeness of

the milk. Such supervision is, however, required much less

on account of the liability of children to be affected by digestive

derangements from the use of unsound milk than because of

another great danger to which we have hitherto only inci-

dentally referred—the danger of milk being a means of carry-

ing infectious disease. Milk ser\dng such a purpose may give no
sign that it is in any way impure. It is only after an epidemic
shows itself that a chain of evidence is put together proving
that the milk-supply is at fault. Then it is found that with
proper precautious the epidemic might have been prevented.

For instance, scarlet fever breaks out in some neighbour-

hood; there is a simultaneous outbreak in several families, and
in the different families one, two, or more are affected at the

first appearance of the disease. The childi'en from the several

infected houses have never come in contact with each other

nor with any known to be suffering fi'om scarlet fever ; but it

is noticed that all the families are supplied with milk from
the same dairy, and that those fii'st affected have all partaken
of milk supplied during one or two special days. Others in the
same families using milk from another dairy, or absent from
home on these special days, have all escaped—at any rate, in

the nrst instance. Attention being directed to the dany from
which the milk is derived, it is found that there is an expla-

nation of the way in which the milk may have become
infected. Very frequently one of the milkers has children
suffering from scarlet fever, or has himself shown symptoms,
but so mild as not to compel him to give up his work.
Families supplied from the same dairy, but with milk kept
apart from that in which the affected individual has been con-
cerned, have all kept free of the disease. The evidence that
the milk was a cause of the epidemic is conclusive, but only
after it is too late to prevent the mischief. In such a case the
consumer has no opportunity whatever of preventing his family
from participating in the infection, and so we find in all

cases of epidemics arising from the milk-supply. A guarantee
of prevention lies only in the taking of such measures as will

abolish all possible source of infection from the time the
milk leaves the cow until it is delivered to the consumer.
The interest of the community in preventing epidemics of in-



576 Trausactious.—Miscellaneous.

fectious dibease is such as to warrant the adoption of the

strictest regulations necessary co insure a pure milk-supply.

Of course, all cases of infectious disease do not originate in

the milk-supply—probably only a small proportion of them

;

but the repression is urgently required of any factor in main-
taining such a death-rate from infectious disease as at present

prevails. The deaths from such diseases do not form the

whole of their evil results : the temporary illness and suffering

of those that recover and the permanent injury done to

numbers of them must also be taken into account.

Infectious diseases, it must now be allowed, are probably

all due to specific germs. Some of them have been absolutely

proved due to the presence of a special kind of germ in the

body. The evidence in the cases of the other fevers; so far as

it goes, makes the theory very probably true as regards them.

One kind of germ causes one special fever and no other. The
germ of scarlet fever is quite distinct from that causing

typhoid or any other infectious disease. This is what is

meant by saying that each infectious disease is due to a

specific germ. -

In order for a man to be infected w'ith any infectious

fever the specific germ of that fever must be introduced into

his system ; and when milk is the vehicle of infection the milk

the individual takes must contain the specific germ. Now,
many germs placed in milk find in it all that they require to

thrive and propagate their kind. Just as in good ground weeds
thrive and multiply because they are in circumstances favour-

able for their nourishment and growth, so germs find in milk

a first-class soil, and multiply at an amazing rate. In a few
hours from the introduction of a germ or two the whole of the

milk is swarming with them. We can thus understand how
one or two specific germs finding access to a large quantity of

milk are able to cause disease in many individuals. The fact

that in many dairies the milk from all the cows is mixed, and
that in milk-shops the milk from different farms is not always

kept distinct, adds to the danger of spreading disease. Of
course, when milk from different sources is mixed, the infect-

ing germs, if present in only one of the mixed lots, are not so

abundant in the same quantity of milk immediately after

mixing, but the whole being now infected the germs may go

on multiplying in it. To cause disease, however, it is not

necessary for a large number of the disease-causing germs to

be swallowed, for one or two getting access to the body are

capable of soon becoming many under certain circumstances.

They multiply within the body.

The principal infectious diseases, epidemics of which have

been traced to originate in the milk-supply, are typhoid fever,

scarlet fever, and diphtheria.



EoBEiiTOK.

—

Milk as a Vehicle of Disease. 577

Typhoid, or enteric, or gastric, or low fever is the most
common of the specific fevers, and is endemic in ahnost every
quarter of the globe. It is probably caused by a germ which
was discovered and described some eight years ago. This
germ is presejit in the excreta of those suffering from typhoid
fever, and most cases of infection are caused directly or in-

directly from the excreta of typhoid patients contaminating
water, food, or perhaps the air. It must be well known to all

here how frequently the prevalence of typhoid fever is ascribed

to defective drainage. When drainage is defective the waste
material from houses is not properly removed. It lodges in

some depression in the ground, or perhaps saturates the

ground. At any rate, there is an accumulation of organic

matter with plenty of moisture, just the condition necessary
for the thriving of germs. Should the typhoid germ iind

access to this accumulation, in time the collection of filth

becomes a very successful typhoid-breeding establishment.

Soakage from this filth finds its way to some well, which is

thus polluted and infected. Or dry weather comes ; some of

the filth dries up, is powdered, and is blown hither and thither

into wells, tanks, food, or, it may be, directly into the nose or

mouth of some one. The germs are not killed by being dried

up ; they are only for the time being prevented from multi-

plying. So soon as they become moist they again begin to

develope. Milk is usually infected with the typhoid germs from
an impure water-supply

;
possibly it is diluted wdth impure

water, or polluted water is used to wash the cans and other
dairy-utensils. In either case the germ is added to the milk.
It may be that dust containing the typhoid germ reaches the
milk. Hence one great necessity for placing milk in dust-
proof cans during its distribution. In x\uckland the night-soil
carts (containing excreta from typhoid folk as well as heodthy)
are very capable of distributing filth along the streets they
traverse, and, as we know, the street-dust is not the least of
the nuisances existing in the town.

Some assert that milk may become capable of conveying
typhoid fever through w\ater polluted with the typhoid poison
being given to the cows. This theory, however, is not
proved. Were this the case the system of the cow nuist be
first infected, and evidence sufficient to prove that this is pos-
sible has not yet been brought forward.

As examples of the evidence often found connecting a
typhoid epidemic with milk from a special dairy, let me men-
tion one or two cases which have actually occurred.

In February, 1889, some fifty cases" of typhoid fever oc-
curred in Stirling and its neighbourhood, and were traced to
be caused by milk from one farm. It was found that a case
of fever had occurred at the farm-house, and the excreta were

37
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disposed of by the watercloset, the soil-pipe from which \Yent

into a badly-jointed drain passing close to the milk-house. It

seemed as if the milk became contaminated in consequence of

the proximity of the defective drain to the milk-house, for

families supplied direct from the milk-sheds escaped infection,

and all families where infection did occur were supplied with
milk which had been kept over night in the milk-house.

In Leeds, in 1873, an outbreak of typhoid fever was traced

to the milk-supply from a special dairy. It was found that

the dairyman had been ill with typhoid fever, that the excreta

had been cast partly into a privy and partly on to a dung-
hill, and that drainage from each of these found its way into

a well used both for domestic and for dairy purposes. The
sudden outbreak of fever among families supplied from this

dairy corresponded with the time necessai-y for the develop-

ment of the fever after the first pollution of the well ; and the

cessation of the ei^idemic corresponded also with an interval

after its being closed, consistent with the theory that its watei'

had been infected.

Scarlet fever, like typhoid, is most probably due to a germ,

but, unfortunately, in its case it is not decided on which genu
the responsibility of such a scourge is to be cast. A London
scientist, Dr. Klein, has discovered one germ which he regards

as certainly the specific germ of scarlet fever. In Edinburgh,

Dr. Edington has equally convinced himself and others that

scarlet fever is not caused by Klein's germ, but by one quite

different, which he himself has discovered. Till this question

is settled we must be content to know that general evidence

is in favour of some germ or other being at the root of the

mischief known as scarlet fever. Granting that this specific

germ does exist, it is present especially in the scales given off

from the skin of scarlet-fever patients during convalescence,

as well as during the more acute stage of the disease. In

these scales the germs are blown about until perhaps they

find a resting-place in the alimentary tract or air-passages of

some other unfortunate individual, who thus becomes infected.

It is, however, not only by the scales from the skin that the

infection is carried, but probably by other excretions of the

body. Scarlet fever is one of the most infectious of diseases,

and to expose milk to the air in the immediate vicinity of a

scarlet-fever patient, to allow any one recovering from the

disease to partake in the duties of the dairy, or even any one

who comes in contact with such a patient, is to court the risk

of an epidemic. That scarlet fever has occasionally been

conveyed to man through the agency of milk has been .known

for some fifteen or sixteen years i It was for long taken for

granted that the milk became contaminated directly from a

human source, but in 1886 a new question was raised witli

1
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regard to the contamination of milk \vith the poison of scarlet

fever. It was suggested that cows sutfered from the disease

as well as man, and that an epidemic might arise from the

use of milk from cows affected with it. The question was
raised in consequence of a limited epidemic of the fever occur-

ring in London, evidently due to the supply of milk from a

certain farm at Hendon. It was proved that the milk must
have been infected before it left the farm. It seemed, how-
ever, for a long time that the infection could not have come
directly from a human source, and, as certain cows introduced

into the dairy about that time were suffering from a feverish

disease, investigations were set on foot to see if scarlet fever

and this feverish disease in the cows were not identical. Dr.

Klein, whom I have before mentioned, made experiments, and
found apparently the same germ in both scarlet-fever patients

and the diseased cows ; and, according to him, this germ,
whether obtained from a scarlet-fever patient or from a cow,

when inoculated into calves, produced in them, with only

slight differences, the original cow fever. This seemed con-

clusive, but later investigations threw some doubts on the

results of Klein's research. Another outbreak of the same
•cow fever occurred at Hendon and elsewhere in 1887-88, but
was accompanied by no outbreak of scarlet fever, although
the milk of the diseased cows was sold and used. The animals
which had originally In'ought the cow fever to Hendon came
from Derbyshire, and it was ascertained that other cows from
the sa.me district sold at the same time had developed the
same disease ; but, although their milk had also been sold, no
epidemic of scarlet fever had resulted. Finally it was shown
that after all there was a possible source of infection of the
milk through human agency. During one or two other epi-

demics of scarlet fever it w^as found that there was a feverish

disease prevalent among cows in the neighbourhood, but this

would appear to have been a mere coincidence. It has not
been satisfactorily proved that scarlet fever does attack the
cow, but it is very certain that it can readily be spread by the
agency of a milk-supply. The same is probably ti'ue with
regard to measles ; but I can find no notices of epidemics of

measles which have been traced to this source.

Diphtheria epidemics traced to the milk-supply have always
been associated with an impure supply of water from the dairy
in which the epidemic originated. In 1879 an epidemic at

Leatherhead, in Surrey, affected thirty families almost simul-
taneously, and twenty-nine of these families had a supply from
one dairy-farm. The water in use at this dairy came from a
tank, and was decidedly impure from the presence of decaying
organic matter. It was pi-obably the means by which the
milk became contaminated.



580 Transactions.—Miscellaneous.

Ill speaking of scarlet fever, I have lueutioned that it has
been suggested that it affects the cow as ^Yell as man. The
same has been suggested regarding diphtheria.

There are some acute cattle-diseases which, if not actually

conveyable to man, a;t any rate cause the milk of cows affected

vv'ith them to be unfit for human consumption. Such are the
cattle plague, foot-and-mouth disease, and pleuro-pneumonia.
The use of milk from cows suffering from these diseases may
induce in man inflammation of the lungs of a severe and often

fatal Idnd.

I now pass to a^nother class of infectious disease affecting

man which may be conveyed to him by means of milk. Those
diseases of which I have hitherto been speaking are acute
fevers in which the characteristic symptoms appear in a com-
paratively short time after infection, and in regard to which it

is therefore a comparatively easy task to set on foot investiga-

tions to prove their possible connection with a milk-supply.

Those diseases to which we now turn our attention are, as a
rule, of a more chronic nature. Their symptoms are at first

vague. Often it is not until months, even years, after they
have been acquired that it is realised that the affected indi-

vidual is suffering from them. To this class of diseases be-

long leprosy and tuberculosis.

With regard to leprosy and its connection with the milk-
supply, I would mention merely as a matter of interest a sug-

gestion made by Dr. Neve, a medical missionary stationed at

Kashmir, a man whose academic career proved him a careful

and reliant observer. Dr. Neve says that in Kashmir leprosy

exists to a considerable extent among herdsmen, all of whom
also consume largely milk and milk-products. One adult may
eat from 61b. to 121b. of curds in twenty-four hours

;
putrid

buttermilk is considered a delicacy. It is easy to see that a
leprous milkman might spread infection, and in this connec-
tion Dr. Neve points out that Europeans who drink unboiled
milk, if they chance to live in a district where leprosy is en-

demic, might thus contract the disease. In fact, he says, this

may be the explanation of various recorded cases. So much
for leprosy.

The subject of tuberculosis demands much more attention.

Perhaps I ought in the first place to state for the benefit of

some what is meant by tuberculosis. It is the scientific name
for what is more generally known as consumption—that fell

disease the cause of which has until quite recently been so
imperfectly known, arid the ravages of which have for ages
Ijeen so vast among civilized peoples, seeking its victims too

especially among those who should be entering on their life's

work in all their vigour. It is estimated that from 10 to 14

per cent, of all deaths are due to tuberculosis. In Britain,
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160,000 deaths are annually registered as due to it. In Paris,

about 20 per cent, of all deaths result from it ; in Vienna,
15 per cent, of all deaths, but in some quarters of the town
no less than 90 per cent. In New Zealand, during 1888, the
death-rate from tubercular disease was rather more than 11
per cent.

I mention tliese figures to give some idea of the magni-
tude of the evil ; but the deaths represent only a part. We
must take into consideration the suffering which precedes
death, and the loss to the community from the impairment
of the usefulness of the sufferers, and from the necessity

of others being engaged in nursing and attending to their

wants.
The popular idea regarding consumption is, I think, that

of a wasting disease in which the lungs especially are affected.

It is now know'n that other organs of the body become diseased
from the -same cause—a specific germ, the Bacillus tuber-

culosis, this name being applied to it because its presence and
development in any part of the body gives rise after a time
to the formation of little diseased masses known technically as
tubercles.

There is no doubt that certain individuals and certain

families are much more prone to consumption than others,

but it would appear that it is necessary that in every case the
specific germ should find its way into the body of the person
affected. When once it has entered the body, should it be
deposited in any part the vital power of which is lowered by
disease, by heredity, or other cause, in that part of the body
it is especially liable to develope and "then spread to other
parts of the body. How then, we may inquire, does the
gei'JTi get into the system? Experiment and research show
that it may enter the body either through the air-passages or
through the alimentary tract (the stomach and bowels). It is

with the latter that we have to concern ourselves to-night in

considering what part milk may play in the spread of tubercu-
losis.

Among other facts which establish the view that tlie germ
of tuberculosis may enter the system through the alimentary
tract I may mention the following: A consumptive patient,

being recommended to live in the coiintry, went to a farm-
house at which a considerable number of poultry were kept.
The spittoon used by him being emptied in the farm-yard, the
fowls were in the habit of devouring the expectoration. After
a few weeks an epidemic of consumption broke out among the
poultry, causing a mortality of about fifty in three or four
months.

Experiments conducted witli a view to confirm the suspi-

-cion that food could convey tuberculosis have given a positive
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result. Guinea-pigs and rabbits fed constantlv on food cou-
taining tubercle germs in time developed the disease, and
the examination of their bodies sho^Yed that the germ evi-

dently entered tlie system through the walls of the bowels
and thence invaded the rest of the body.

While tuberculosis most frequently affects the lungs in

young adults, it is found that in young children it is especially

the bowels and the adjacent parts that are affected. The
examination of the bodies of children thus dying points out

conclusively that the germs have entered the body through
the walls of the bowels and spread thence. Such disease in

children is especially frequent between the first and sixth

years of life, and forms one of the most common causes of

death during this period. The difference of the localities in

the body which tuberculosis especially affects in adults and in

children is explained by the fact that during early childhood
the digestive system is especially taxed. The rapid growth of

the body causes a demand for a large amount of digested

matter to supply material for building up the tissues, and this

demand throws so heavy a strain on the digestive organs that

they are especially liable to be thrown out of order and
rendered less capable of resisting disease.

It being probable that the germ of tuberculosis is able to

make its inroads on the human frame by way of the alimen-

tary tract, introduced in the first place with the food, it will be
readily perceived how important it became to find out in what
form of food the germ is liable to be present. Many faCts

pointed to the probability of animal food being an agent of

infection—in fact, that a vast unknown accidental infection

by this means had been going on for ages.

In cattle a disease exists known as bovine tuberculosis,

unfortunately at the present time on the increase, and affect-

ing especially the best breeds of dairy-cattle. This disease

has during the last few years been shown to be due to the

very same cause as the similar disease which plays such havoc
with the lives of men, and it exists to such an extent and
under such circumstances as to leave little doubt that much of

the tuberculosis in man is due to infection through the use of

meat or milk from tuberculous cattle. In 1881 the authorities

of the Grand Duchy of Baden issued a report which applied to

fifty- two towns, and which showed that where tuberculosis

was prevalent among cattle it was eqirally prevalent among
the human population, and was more prevalent in those parts

of a town where the butchers paid least attention to the

quality of the meat sold. Sir Lyon Playfair has recently in a

(lebate in the British House of Conuuons pointed out that it is

a significant fact that where tuberculosis in cattle increases

there also consumption in its different forms increases, but
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especially that form whicli attacks the digestive organs of

children.

Professor Bang, of Copenhagen, by giving milk from tuber-

culous cows to pigs and rabbits has caused tuberculosis in

them. Cream and buttermilk and butter made from the saine
milk showed the same infectivity.

An unintentional experiment was made in the following

instance : A herd of valuable cows was found to contain
several that were tuberculous. The owner withdrew their

milk from sale, but, considering it would be a pity to waste so
much of what he thought, at any rate, good feed for pigs, it

was given fresh from the cow to the pigs. The result was that
almost without exception the pigs became affected, and had to

be slaughtered.

Some light, it is thought, has been thrown on the question
by the fact that members of the Jewish religion, in commu-
nities where the meat eaten by them is subject to rigorous
examination, and rejected unless the carcase is thoroughly
sound, are much less subject to tuberculosis than other people
in the same districts. In Melbourne and Sydney, according
to Dr. McLaurin, there was during three years only one death
•from tuberculosis of the lungs among the Jews of these cities,

while, if they had been affected in the same proportion as the
rest of the population, thirteen or fourteen would have suc-

cumbed.
In many towns in Britain a considerable portion of tlie milk-

supply is provided by stall-fed cows, which are especially
liable to tuberculosis on account of their unnatural confine-
ment in the stalls, the generally unhealthy nature of their sur-
roundings, and the exhaustion resulting from long-continued
lactation. When diseased, these cows, being no longer fit for

dairy jDurposes, are sent to the slaughterhouses, and their
flesh utilized for food. So, too, cattle from other sources
similc\rly affected. In the last stages of tuberculosis these
cattle are known as "wasters," from the most prominent
symptom of their disease, or as " mincers," from their ulti-

mate destination, they being favourite purchases of the
sausage-makers, whose agents in different parts of the country
are able to pick up such animals at comparatively cheap
prices.

If, however, danger exists from the consumption of meat
from such animals the danger from using milk o£ tuberculous
cows is nmch greater. Meat is cooked, and the germs thus
often perish ; but milk, as a rule, is used uncooked, and still

more so its products, butter and cheese. It is possible by the
inspection of a car-case to tell if the meat is unfit for food, but
milk infected by the Bacillus tuberculosis requires a minute
microscopic examination, which, as a practical dairy test, is
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impossible. Further, in the cow the udder is especially liixble

to be affected by tubercle. In the human species the breast is

rarely affected; but in the cow, very often while still " prime
fat," and before any symptoms point to the general system
being affected, the udder is so diseased that the milk drawn
from it is a dilution of tubercular poison. In a large dairy

one tuberculous cow may be the means of carrying the disease

to hundreds of families, all ignorant of the danger they are

incurring.

To sum up our knowledge of the influence of the milk-

supply in causing tuberculosis in man, we may say that it is

proved that tuberculosis in man and in cattle are the same
disease—due to the Bacillus tuherculosis ; that the milk from

a tuberculous cow, especially if the udder is affected, is liable

to contani the germ of tuberculosis ; that tlie use of food con-

taining this germ has been proved a means of infection, and
that therefore the use of milk from tuberculous cows is at-

tended by serious danger. There is good reason for believing

that the use of such milk is responsible for some of the tuber-

culosis in man, especially of its manifestations in children.

I have endeavoured to bring under your notice the prin-

cipal diseases by which man may become aft"ected through
his milk-supply. A knowledge of the dangers incurred by
this means is of value only so far as it is applied to lessen

or prevent the risk of disease. I hope you will bear with

me a few minutes while I attempt to point out the w^ays

in which we may take advantage of our knowledge. In the

first place, in all duties connected with the milk-business—its

production, its distribution, and its consumption—cleanliness is

a first essential, and in securing this the consumer as well as

the producer must bear his part. In his own house he should

insist on the milk being kept in perfectly clean vessels, and
free from dust. He will gain much also from seeing that it is

boiled shortly before use, unless he is positively certain that it

is in every way pure. If he is cognizant of a want of cleanli-

ness in the dairy from which his milk is derived he must, of

course, take the responsibility of any evil results should he
continue a customer of that dairy. The consumer is able to

effect much good by insisting that his milk shall come to him
from such a source and under such conditions that its purity

is guaranteed. Unfortunately, the majority of milk-consumers
either do not care from whence their milk comes so long as

they get it, or else have no opportunity of inquiring and satis-

fying themselves that all due precautions are taken to insure

that a good article is being delivered to them.
The chief responsibility in insuring a pure milk-supply

rests W'ith the dairyman, and, although there is no doubt that

the necessity of avoiding the suspicion of supplying contanii-
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uated milk exercises a salutary effect, yet I think we may
safely say that it is a very small minority of milk-veudors who
would knowingly distribute milk capable of causing disease.

Most of those I have become acquainted with have show'n them-
selves anxious to provide against dangers of this kind. Still,

there are black sheep in every flock, and cases have come to

light where milk has been deliberately adulterated with sewage
from an open drain. Whore the dairyman is at fault the

deficiency probably arises chiefly from ignorance or careless-

ness, and until it is usual for dairymen to be proficient in

sanitary science such causes must continue to operate.

Hence the necessity that dairies and milk-shops should be

under the supervision of some public authority, and that the

law should demand that precautions bo taken to insure a pure

milk-supply. It is necessary to provide

—

1. That cows whose milk is used for consumption by man
should be free from disease :

2. That the sanitary ari-angements of dairies and milk-

shops and their surroundings should be complete :

3. That the water used for the cows should be good, a.nd

especially also that water intended for washing the teats be-

fore milking, and for cleansing the milk-cans and other dairy-

utensils, should be such as man might drink with impunity :

4. That there should he proper appliances for efficiently

cleansing all utensils in which the milk is placed :

5. That during its distribution the milk is kept from dust

:

6. That all employed hi dairies, or otherwase in the dis-

tribution of milk, should themselves be free from infectious

disease, and should not come in contact wutli those thus
affe-^tcd.

In Britain, such provisions as these are in force, and to

facilitate their being carried out it is provided also that each
local authority should keep a register of all carrying on the

business of cow-keepers, dairymen, or purveyors of milk. In
some districts the Dairy, Cow-sheds, and Milk-shops Order
seems to work fairly well, but it is now felt that further legis-

lation is necessary, as almost universally there is great laxity

in enforcing its provisions, owing to the want of efficient in-

spection. Dairies and milk-shops, as well as the cows them-
selves, ought to be subject to frequent systematic inspection

by competent officials. There is also no provision against

the importation of impure milk into any locality, although
all dairies and shops within its boundaries may be rigidly

controlled. For example, London dairies maybe perfect, and
yet milk of doubtful quality may be imported perhaps from
the North of England without restraint. At present, in

Britain, tuberculosis is not one of the diseases included among
those which disable a cow from being used for dairy purjioses.
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The question as to whether it ought not to be included is now-

being discussed, and there is no question but that sooner or
later the necessity will be recognized of preventing the sale

of milk from tuberculous animals. The difficulties which at

present lie in the way of such legislation are partly common
to all attempts to legislate for the good of the conuuunity by
controlling any special branch of trade. It is difficult to

prevent injury to individual rights, and one serious part of the
question is, whether compensation ought not to be allowed to

the owners of cows whicli would thus be preveiited from being

a means of profit.

What the condition of the law in New Zealand may be
with regard to the milk-supply it is difficult for one little

acquainted with the statute-book to determine. Legal provi-

sions on the subject are contained in clauses scattered through
various Acts.

Adulteration of milk is provided against along with that of

other foods. The Public Health Act contains a clause em-
powering the Governor in Council to provide for the registra-

tion of purveyors of milk, &c., for the appointment of

inspectors, for the securing of efficient sanitation of dairies

and milk-shops, and for the prevention of the sale of milk in

cases where it would endanger the public health. Local
Boards also may be authorized to make regulations for effect-

ing these purposes. Regulations were gazetted to this effect

in 1882. Mo practical result has, however, so far as I can
learn, been the outcome of this part of the Public Health Act.

There does not appear to be any registration of dairies ; and
only on special occasions, and then also only in limited dis-

tricts, has any systematic inspection of dairies and dairy-

cattle been made.
During the last session of Parliament some advance has

been made by including tuberculosis among the diseases

which when detected by the Lispector of Cattle necessitate

the destruction of the animals affected. Tuberculosis, accord-

ing to the report of the Live-stock Committee, is prevalent to

a considerable extent in New Zealand, but accurate informa-
tion as to the degree of its prevalence is still wanting. It is

pleasing to find that the Live-stock Committee recognizes

how serious a matter it is that tuberculosis should be pre-

valent in any country', and that the advice of the Committee
has been acted on to circulate among stock-ow'ners and others

the admirable report on the subject drawn up in Britain by
the Departmental Committee of the Privy Council.

In New Zealand we often congratulate ourselves that

we are keeping up with the progress of the rest of the

world. In sanitary matters generally we do not perhajis show
quite as much activity as we ought, and in the matter of
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regulating tho sanitai'v sui'iouudiiigs of llic niilk-lradc it is

evident tliat v;e are sadly deficient. Wholesome official

control of the milk-supply ought to be a powerful factor in

maintaining the exceptional healthiness of the jiopulation,

which is one of the great privileges of tho colony, and our
gain ^YOuld be not only in the direction of physical welfare.

We are hoping and attempting to develope an export trade in

dairy -produce. Throughout the world attention has been
directed to the dangers to health lurking in food deiivcd from
milk and its products

;
.and other countries—Denmark, for

instance—have seen the necessity of providing legislation

which will help to guarantee the harmlessness of the dairy-

produce the}' export. If New Zealand is behind the times in

doing .likewise she nuist struggle the longer in oi^ening a

market for her surplus dairy-produce.

I have offered nothing original in what I have brought
forward. I have attempted only to give an idea of the views
at present held on the subject of milk as a vehicle of disease,

and I trust that the importance of the subject ]na> veil any
defects of the method in which T liave treated it.
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NEAV ZEALAND INSTITUTE.

Twenty-second Annual Repoiit, 1889-90.

Meetings liave been held during the past year on the follow-

ing dates : oth August, 4th 'October, 1889 ; and 7th Februarv,

17th July, 1890.

The following are the Governors elected by the incor-

porated societies for the year: Mr. J. McKerrow, Mr. S. Percy
Smith, and Mr. A. de B. Brandon.

The members retiring from the Board, in conformity with
section 6 of the Act, w^ere—Mr. W. T. L. Travers, the Hon.
Mr. Waterhouse, and the Ven. Archdeacon Stock ; and the

following gentlemen have been appointed by His Excellency
the Governor to fill the vacancies : Mr. W. T. L. Travers, the

Hon. E. Pharazyn, and Mr. W. M. Maskell.

The members now on the roll of the Institute are,

—

Honorary members
Ordinary members-

Auckland Institute ...

Hawke's Bay Philosophical Institute

Wellington Philosophical Society
Philosophical Institute of Canterbury
Nelson Philosophical Society...

Westland Institute ...

Otago Institute

Southland Institute ...

•29

216
101

185
86
42

71
142

72

Making a total of 944

There is a vacancy in the list of honorary members, caused
by the death of the Marquis of Normanby.

The volumes of Transactions now in stock are—Vol. I.

(second edition), 270; Vol. V., 30; Vol. VI., 28 ; Vol. VII.,

123; Vol. IX., 123; Vol. X., 156; Vol. XL, 45; Vol. XIL,
50; Vol. XIII.,50; Vol. XIV., 73; Vol. XV., 185; Vol.
XVI,, 185; Vol. XVIL, 220; Vol. XVIII., 167; Vol. XIX.,
190; Vol. XX., 190; Vol. XXI., 200 ; Vol. XXII., not yet
ully distributed.

The last volume of tlie Transactions (XXII.) was
issued early in June, and contains sixty-two articles, also
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addresses and abstra-cts of articles wliicli appear in the Pro-

ceedings. The Yohune contains 607 pages of letterpress and
32 plates.

The following is a conij)arison of the contents with that of

the previous year's volume

Miscellaneous

Zoology
Botany...
Chemistry
Geology
Proceedings
Appendix

1890.
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Correspondence respecting Donation of Books.

No. 1.—Mr. Carter s Letter to the Board.

Dear Sir,— Wellington, 22nd January, 1890.

I am desirous of presenting to the New Zealand Insti-

tute and Colonial Museum my library of books on or relating

to New Zealand, of the value of £300. One folio volume alone
cost me £20. It is, I believe, the largest collection of books
of its kind in any library in the colony, and contains over a
hundred works more than are in the collection of similar books
in the Melbourne Free Library. The collection consists of

395 works on New Zealand, of which sixty-four are pamphlets,
forming (with the sixty-two duplicate copies) a selection of

557 volumes, to which I have added sixty printed catalogues
of the same.

I respectfully oifer the collection to the New Zealand
Institute and Colonial Museum on the follov/ing conditions :

(1.) It is to be placed in a suitable position in the library of

the Institute. (2.) A properly-constructed book-case, with
glass doors, is, without delay, to be provided for its reception.

(3.) The books are to be used as works of reference only, and
not to pass outside the Museum.

I should part with the collection with some regret did I not
think it would be more useful to the public than by remaining
in my possession. I do not anticipate that the present genera-
tion will appreciate its value, but I venture to hope that a
succeeding one will.

To collect and collate this small library of books on New
Zealand has been to me, I may say, a labour of love, the
fruit-p of which I now wish to intrust to your safe keeping.
I have also to present to the Museum a collection of arms
gathered on the battle-fields of the Franco-German war of
1870-71, and a French chassepot rifle used during the siege of
Paris in 1871. I have, &c.,

C. E. Carter.
Sir James Hector, K.C.M.G., Colonial Museum.

No. 2.—Beply to Mr. Carter, and Eesolution of Board.

Colonial Museum of New Zealand,
Sir,—

_

Wellington, 18th February, 1890.
By direction of the Board of Governors of the New

Zealand Institute, I have the honour to forward for your
information an extract from the minutes of a meeting of the
Board held on the 7th instant, the Hon. W. B. D. Mantell,
M.L.C., in the chair.

38



594 Neiv Zealand Institute.

"The Manager laid before the Board a letter froni Mr. C.

R. Carter, dated the 22nd January, 1890, in which he pro-

poses to make a donation to the New Zealand Institute and
Colonial Museum of a collection of published works relating to

New Zealand.
" Besolved, That Mr. Carter's letter be entered- in the

minutes for permanent record. That the offer of Mr. Carter

be accepted on the conditions imposed, and that the Board, on
behalf of the New Zealand Institute, desires to record its

thanks and its high appreciation of the value of the gift which
he thus makes, and of the great ability and industry which the

acquisition and collation of such a complete collection of special

literature must have entailed. The Board thoroughly recog-

nizes that the liberal action of the donor, and the nature of the

conditions he has imposed with the gift, prove that the motive
which led Mr. Carter to accumulate this unique collection of

rare works was pui'ely the desire to secure a sound basis for

the future study of the early history of this colony—a motive
which is alike worthy of the donor's intelligence and
generosity. That a copy of this resolution be transmitted to

Mr. Cai'ter." I have, &c.,

J. Hectoe,
Manager.

C. E. Carter, Esq., Wellington.
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WELLINGTON PHILOSOPHICAL SOCIETY.

First Meeting : 6th June, 1S90.

C. Hulke, F.C.S., President, in the chair.

New Member.—W. AI. Beetham.

1. Address by the President.

Abstkact.

yix. Hulke selected a most interesting subject for his address—viz.,

a review of the inventions and scientific discoveries of the half-century
that had elapsed since the foundation of the colony. He said that no
period in the world's history had been so prolific in inventions and dis-

coveries as those fifty years. The advantages accruing from those inven-
tions, the benefits resulting from the discoveries—so greatly beyond the
expectations of those that made them that had any one at the time pre-
dicted such results he would have been deemed mad—we too often thank-
lessly and thoughtlessly enjoyed. The fruit of many an invention and
many a discovery had often been prevented from ripening by the chill

blasts of ridicule and prejudice, and we ought therefore not to criticize

new theories too severely, for there was a great deal that we should like

to know about our world, and too severe criticisms might delay the ac-
quisition of that knowledge. He thought that the great progress which
had been made in art and in science was due to the increased facilities for

intercourse afiorded by the development of the steam-engine, which he
tracea from the time of Dr. Papin, through James Watt's patents of 17G9
and 17S1, to Fulton's successful trip in the " Clermont " on the Hudson,
in 1807, and finally to the establishment of the Cuuard Line between
Liverpool and New York, in 1840, the same year in which the English
" penny post " was introduced. The latter was the greatest postal reform
that had ever been introduced into any nation, and when we read of the
opposition shown to the demand for a lower rate of ocean postage we
should not forget the intense opposition offered by the English postal
authorities to Rowland Hill's proposed scheme. Seldom had a nation
the right to claim a great invention as its own : in one a thought had
been uttered, in another that thought had been acted upon and partially

developed, while in a third it had been rendered practically useful. The
more frequent the repetition of such a course, the greater the benefit con-
ferred upon mankind ; and nothing could be so conducive to that repeti-

tion as the fi"ee interchange of ideas, which had been so greatly promoted,
if not actually called into existence, by the postal reform he had spoken
of. It was that rapid exchange of thought, that free communion between
minds, that throwing-open the storehouses of genius and intellect, to

which might be ascribed the great progress made in ever}- department of

art and science. Neither the telegraph nor photography would have at-

tained their present perfection had their development been contlned to

<?ome secluded valley or to the secret chamber of some guild. Eeferring
to that meaningless expression "the good old times," he contrasted the
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England of to-day ^^ itli that of fifty years ago, saying tbat the best time was
always the present, if we only strove to make good use of it. After giving

a brief sketch of the history of Darwinism, and showing some pictures of

INFarsh's toothed birds from Kansas, he passed on to speak of the great

improvements that had been effected in photography, and exhibited some
exceedingly beautiful collotypes. After briefly noticing the modern ap-

plications of electricity—the telegraph, the telephone, electric light, and
phonograph, which he intimated he intended to deal with more fully

during the session—he said a few words about spectrum analysis. He-

then spoke of the revelations of the microscope in the matter of microbes
and of their pathogenic tendencies, the remainder of his address being

devoted to giving an account of the rise and growth of " organic che-

mistry," illustrating his remarks by a reference to some of the products
obtained from coal. He concluded by expressing his regret that tlic more
rational decimal system of weights and measures had not yet been made
the legal standard of the colonj-.

Sir James Hector, in proposing a vote of thanks to the President,

complimented him on the very able address he had just delivered, giving

as it did a clear and most interesting sketch of the progress of science

during the past fifty years. He congratulated the Society on the choice

of its President, and said that, judging from the address, he was quite able

to control the discussion in any branch of science that might be brought
forward at the meetings.

Mr. Travers seconded the vote of thanks, which was carried. Ho
said it was impossible on the spur of the moment to touch on all of the

many points referred to by Mr. Hulke. The address he considered was
most interesting, especially that part referring to the progress of photo-

graphy. Mr. Travers gave examples of many new processes in this art,

and, regarding technical education, alluded to the great need for the

introduction of such instruction into our schools, saying that he believed

the strong endeavour which was now being made to introduce it

into the scholastic establishments of England was likely to meet with
success. If, however, to-morrow we wished to introduce technical educa-

tion into the schools of this country, he did not think there were a
sufficient number of men in the colony capable of giving instruction.

What we ought to have established were schools in which persons might
be fitted for imparting such instruction to the young. Until that was
done we could make no advance. At present we had no school of any
kind in which technical education was taught, and yet he believed the

Government were annually wasting enormous sums of monej- which might
be devoted to this purpose.

Mr. Maskell said he would like to say a few words before the question

was put. He very cordially indorsed all that had been said by the two
former speakers in thanking the President for his excellent address. He
would not himself have gone as far as the President did in expressing

admiration for the evolution theory ; but that was merely a matter of

private opinion. He rose, however, principally to emphasize somewhat a
point in the address, where the President drew attention to the fact that

the first steps in every improvement were made by men working in science

for purely scientific ends. It was true that a man of science gives the

first notion of an improvement to the world ; then comes the inventor

who applies that notion, and so great practical benefits to humanity have
come about. But in this country, unfortunately, people take the least

intelligent view possible of science ; and an instance of this was afforded

only a few days ago in a leading article in a Wellington journal, which
held up scientific men to ridicule, seemingly only on the ground that they
followed science. In fact, a man in New Zealand who attempted any
scientific work without showing some immediate money returns for it is

generally considered to be very much a fool. Now, unfortunately, this

opinion is prevalent in all quarters, from the uneducated settler up to the
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governing classes, and ib lias a mischievous efEect. For, to take only two
things, there is a want clearly apparent in this country. In the case of
the Fungi, for example, there are several even now becoming very noxious
pests : he might instance the rust in wheat, or the Fiisicladmm (apple-
scab, pear-scab). These are both bad pests, and the latter is going to
play the mischief ere long with fruit-growing. Yet there is nobody in
New Zealand who has studied Fungi sj'stematically, and who is able to
give authoritative and influential information to the colonists, because
not the least encouragement is held out by the Government to scientific

inquiry. Again, in the case of insect pests, who is there here able to
advise the country with authority and influence on, say, such things as
Phylloxera ? Nobody : and those who do venture to say what their
studies have led them to know are treated practically as either visionary
or importunate. He hoped that an improvement in this respect would
come about soon, perhaps even from the very necessity of the case. For
his part, he desired very much to see the Government do what was urgently
wanted—import a man, from England or elsewhere, competent to advise
with full authority on both animal and vegetable pests—a man conver-
sant with what had been done in other countries, and able to say what
ought to be done here. But it is not only advice which would be required.
For the officer he suggested ought to have full power to act in cases o
necessity, as well as to instruct. He should be a man of both scientific

and practical knowledge, a man well acquainted with both cntomologv
and agriculture, and, besides, he ought not to be fettered and obstructed
in the way too often seen with officers of our Government. Mr. ilaskell

expressed regret at having taken up so much of the time of the meeting
;

but the question which he ventured to raise was of great importance, and
he trusted that before long some measure such as he suggested would be
adoptf>d.

The vote of thanks for the address having been carried,

The President expressed his obligations to Sir J. Hector and the
members for their kindly appreciation of his services. In reply to Mr.
Travers, he quoted from his address to show that he had mentioned the
star-charts. Referring to the remarks of Jfr. Maskell, he said that he
(Mr. Maskell) was quite right. These things ought to receive more atten-

tion. Unfortunately, much of this kind of work, which was performed in

other 'countries as a labour of love, would not be undertaken by an
Englishman unless he could make money by it. In the village schools of

Germany great pains were taken to make the children acquainted with
everything injurious to agriculture ; in fact, many of those children

knew more about Nature than most of our University students did.

Second Meeting : 2n(J July, 1890.

C. Hulke, F.C.S., President, in the chair.

Papers.—1. " A Few Words on the Codhii-moths, Carpo-

capsa p)omonella, L., and Cacoecia excessana, Walk.," by
G. V. Hudson, F.E.S. {Transactions, p. 56.)

IMr. Travers considered this a valuable paper. He thought it was
most important that an accurate account should be given, showing the

manner in which these insects deposit their eggs, whether on the surface

of the fruit or in the core, or where two apples are in contact, or on the

leaf. The dipterous insect deposits the eggs on the skin, and makes an
entrance there. In some districts where ants are common these in-

jurious moths are disappearing ; they are probably the natural enemies.

It was almost impossible to get rid of such pests by Act of Parliament.

Such investigations as Mr. Hudson was making were of far greater value.
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Sir Walter Buller said that in England he had seen the first part of

the manuscript of the work on New Zealand entomology which Mr.
Hudson proposed bringing out, also plates, which were much admired.
On the whole, the work was highly spoken of, and he was quite sure it

would be a success, and a valuable contribution to our colonial literature.

Mr. Travers added that the use of the spray-distributor, properly
charged, would be of great advantage in getting rid of these pests. They
could be kept working for a considerable time in the proper season.

Mr. Hulke v.ould like Sir Walter Buller and other members of the
Society to assist him in urging the Government to subscribe for, say, a
hundred copies of Mr. Hudson's work for distribution in our schools. It

would be most valuable to both teachers and scholars.

Mr. Hudson said that this would be a great help to him, as it was
not easy to get the required amount subscribed. He thanked the Pre-
sident and members for their complimentary remarks regarding his pro-

posed work.

2. " On a New and Sensitive Barometer," by T. Wake-
lin, M.A.

Abstract.

The invention consisted of a long flexible indiarubber bag fixed half-

way down a tube. The tube is fixed, air-tight, in a box having a capacity

of a hundred times the tube, so that very slight variations of pressure
would cause a considerable movement of the closed end of the bag up or

down the tube, and enable registration of atmospheric disturbances to be
made, which neither the mercurial nor the aneroid barometer was
sensitive enough to show.

The President said that, theoretically, Mr. Wakelin's idea was a good
one, but that indiarubber would not do for the moving part. He thought
it would be better to have a very light thin glass tube inserted, floating

in glycerine, contained in an annular reservoir in the external tube.

3. " Note on the Breeding-habits of the European Sparrow
{Passer domestic us) in New Zealand," by T. W. Kirk, F.E.M.S.,

F.L.S. {Transactions, p. 108.)

Mr. Travers said that Mr. Kirk's views regarding the food of the sparrow
did not agree with those of naturalists in other countries. His experience

led him to believe that their principal food was insects. The Cicada
especially are caught in hundreds by them. It would be difficult to

ascertain, as suggested, by dissection whether they contain insect-food

or grain. If the increase were anything like what ilr. Kirk contends the

air would be full of these birds. The increase really depends on the

amount of food they get. That these birds are useful to the agriculturist

is beyond question. The increase in crops is in proportion to the spread

of the sparrow. The insects which used to swarm in the plains in the

South have now almost disappeared owing to the sparrow, and the grain

has increased. The caterpillars, once so numerous, are disappearing from
the same cause. In Hungary they made war against the sparrows, but
after a time they had to get them back again, so that they might pro-

tect the wheat from the insects. The sparrow was also a goad scavenger.

It was said that the sparrow destroyed the grape, but it turned out to be

the Zosterops, or the minah. The hawk mentioned as being attacked by
sparrows is the kind that never touches sparrows. He was an ardent

admirer of the sparrow, and he did not think we should grudge the small

amount of grain they consumed when they were in other waj-s so useful.

Sir Walter Buller said he was prepared to accept his full share of the

responsibility for the introduction of tlie sparrow by the Wanganui Accli-

matization Society in 1866. Whilst fully admitting and deploring the

depredations committed by this bird on the settlers' croi)s at certain
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seasons of the year, he considered that the sparrow was an insectivorous
bird in the strictest sense ; and, believing as he did that the balance of
evidence was strongly in his favour, he never lost an opportunity, in
public or in private, of putting in a plea for poor persecuted Passer domcsti-
cus. He declared that during the breeding-season the sparrow was the
farmer's best friend, for the young broods were fed entirely on insect-food.
Mr. Kirk's observations on the fecundity of this bird in New Zealand
would give some idea of the great service he performed. The sparrow had
also proved instrumental in exterminating the variegated Scotch thistle

—

which at one time threatened to overrun this country—by feeding on the
seeds, and preventing their dissemination.

IMr. Denton said that it was almost impossible to keep sparrows entirely
alive on grain ; they must have insects.

Mr. Hudson remarked that of course the great disappearance in insect-
life here would in some measure be accounted for by the clearing of the
bush and draining of the swampy land : no doubt the sparrow had done
his share. He did not think it much advantage to have the Cicadcs de-
stroyed, for they did no harm.

Mr. Travers differed from Mr. Hudson. The CfcaJis damaged the in-

troduced trees considerably, and often so much so as to cause them to die
altogether.

Mr. Richardson pointed out that numbers of sparrows were often de-
stroyed by strong gales of wind and rain.

Mr. Kirk, in reply, said that most of the discussion was on points
which had not been raised in his paper. Indeed, he had speciallj' men-
tioned that there was not yet to hand sufhcient reliable evidence on which
to found an impartial judgment as to whether the sparrow was more bene-
ficial than hurtful to agriculture and horticulture. As, however, the ques-
tion had been introduced, he would state that when he entered upon this

investigation he was as staunch a supporter of the sparrow as Mr. Travers
or Sir Walter BuUer. He was afraid, however, that he should now have
to modify his views very much. There could be no doubt that the spar-
row ate many thousands of insects, and did a vast amount of good. The
point to be settled was, did he exact more grain, fruit, &c., in payment
for those services than those services were worth ? He was intimately
acquainted with M. Michelet's book, "The Bird," referred to by Mr.
Travp'-'^ ; but he must draw attention to the fact that the author's re-

marks did not apply to New Zealand, where the rate of increase of the
sparrow was phenomenal. He was, of course, aware that the large hawk
mentioned did not feed on living birds, and was therefore the more sur-

prised that the sparrows should venture to attack such a powerful
opponent. Exception had been taken to his calculations, and ^Ir. Travers
stated that at the rate mentioned the air would be "full of sparrows."
He had already said that the calculation was based upon the assumption
that no active agencies were employed by man for the destruction of the

sparrow ; but we all knew that poisoning on a large scale was indulged
in. He was convinced that one-third of the annual increase was ample
to allow for accidental and natural deaths. He might mention that

the balance of evidence so fa,r was against the sparrow. Miss Ormc-
rod. Consulting Entomologist to the Royal -Agricultural Society, a most
ardent champion of the sparrow, had investigated the question in Eng-
land, and had been obliged to abandon his cause. Professor Riley, Ento-
mologist, and Messrs. Hartman and Barrens, Ornithologists of the United
States Department of .'\griculture, had been compelled to cast their votes

against the '• cussed little Britisher." If the sparrow had been con-

demned in England, where, according to Sir Walter Buller, it usually

reared but two broods a year, what would be the result in this country,

where the ofitput from a single nest was five, six, and even seven broods

a season '? The sparrow did good work by eating the seeds of the large

thistle, but the goldfinch and green linnet indulged even more in that
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habit. In conclusion, he would say that he, for one, would be very sorrj-

to see the sparrow exterminated ; but he was convinced some systematic
steps would have to be taken to restrict the increase. The sparrow was
like alcoholic liquor, good in moderation, but decidedly harmful in ex-
cess.

4. Sir "Walter Buller exhibited a huge kiwi from Stewart
Island, which he referred to A'pteryx maxima of M. Jules Yer-
reaux (Bonap. : Compt. Eend. Acad. Sc, xliii., p. 841). Two
of the largest specimens of Aptenjx australis (male and female)
were on the table for comparison ; and he pointed out that
this new bird had a bill fully an inch and a half longer, with
proportionately robust feet ; and that the claws, instead of

being long and sharp-pointed, as in Apteryx australis, were
short, broad, and blunt at the tip. He also pointed out other
distinguishing peculiarities in the plumage. Eeferring to the
history of this species, he said that the well-known French
naturalist named had, as far back as 1856, distinguished it

from the others on what appeared at the time to be very in-

sufficient data ; and a year or two later the Government of

New Zealand published in the Gazette a report by Drs.
Sclater and Hochstetter " On our Present Knowledge of the
Species oi Ajyteryx," in which special attention was called to

Jules Verreaux's new form, and the colonists invited to look
for it. When, in 1871, Professor Hutton published liis " Cata-
logue of New Zealand Birds," he referred the large grey
kiwi of the South Island {Apteryx haasti) io Apteryx maxima

;

])ut Sir Walter Buller himself, in his first edition of " The
Birds of New Zealand," dissented from this view, expressing
himself as follows :

" The evidence, as far as it goes, would
seem to indicate the existence of a much larger species of kiwi
than any of the foregoing—in fact, a bird equalling in size a
full-growm turkey. For this reason I have considered it safer

to retain Apteryx haasti as a recognized species, and to leave

the further elucidation of the question to the zeal and enter-

prise of future explorers in the land of the Apteryx." Seven-
teen years had elapsed since this was written, and at length
the veritable Apteryx viaxima had turned up in Stewart Island,

the specimen now^ before the meeting being undoubtedly the
only example known in any public or private collection.

Sir Walter Buller then proceeded to give an interesting ac-

count of the geographical distribution of the various species of

Apteryx, and the circumstances of their development. Apteryx
Imlleri is confined to the North Island, Apteryx australis to

the South Island, and Apteryx viaxima to Stewart Island

;

whilst Apteryx oiceni, inhabiting the colder regions of the
South, has also been found on the snow-line to the north of

Cook Strait. All these species have doubtless sprung from a
common parent, and the insular separation has existed for a

sufficiently long period of time to admit of the development of
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distinct species under the ordinary laws of evolution. Whilst
on this subject Sir Walter Buller said he would take occasion
to refer to some remarks made by a former President when
Mr. E. B. Sharpe's paper was read, changing the name of the
North Island bird from Aptcrux mantclli to A2)terj/.r hullcri.

In the discussion which the President's remarks evoked Mr.
Maskell and others appeared to reproach him (Sir Walter)
with having, as it were, filched the name from Mr. Mantell,
who had so long enjoyed it. As a matter of fact, he (the
speaker) had nothing lo do with the change of name beyond
submitting his series of specimens to Mr. Sharpe's critical

judgment ; and he was ' afterwards merely the " passive
bucket " in communicating Mr. Sharpe's paper to the Society.
In selecting the speaker's name to distinguish the species, Mr.
Sharpe only gave effect to a suggestion made by Dr. Otto
Finsch, of Bremen, many years before. Agreeing as he did
in the technical accuracy of Mr. Sharpe's conclusions, he (Sir

Walter Buller) had no alternative but to adopt the proposed
new name. As a rule, however, his own tendencies were con-
servative, and throughout his work he had, in regard to
nomenclature, observed as far as possible the rule of " Quicta
noil viovere." For example, he had declined to follow Dr.
Meyer, of Dresden, in substituting the name of Notor7iis Jioch-

stettcri for Notornis mantclli, because he did not consider
that the differences shown to exist between the fossil and the
recent birds were sufficient to warrant the change. On the

other hand, he had not hesitated to expunge from the list of

species Stringoj)s greyi (so named by Mr. G. E. Gray in com-
pliment to Sir George Grey) as soon as he had satisfied him-
self that it w^as a mere variety of the common Stringops

habroptilus. He was very glad, however, of the opportunity

afterwards of reconnecting Sir George Grey's name with the

New Zealand avifauna by dedicating to him a new form of

Ocydronms. Sir Walter Buller concluded liis remarks by
saying that in such matters as this people should not be thin-

skinned, for a scientist should have nothing before him but

the elucidation of truth, and in the fixing or altering of names
there can be no escape from tlie accepted rules of zoological

nomenclature.

Sir. Maskell would like to know whether Sir Walter Buller considered
size sufficient for specific difference in birds. He should not have thought
that size was sufficient even to erect a variety upon. In his own obser-

vations of insect-life he did not consider size by itself as at all im-

portant.

Sir Walter Buller said that if the difference in size was sufficient and
constant it was considered enough. In the present instance, however,

there were other distinguishing features.

The President considered that, even if these birds were all of the

same species, the fact of finding them so widely distributed and so dif-

ferent in size was most interesting.
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ExJilbit.—A specimen of the mantis shrimp was also

exhibited, which on Monday last was dredged in the harbour
by Mr. Mclutyre, an emj)loye of the Harbour Board. The
shrimp is edible, and is considered a rare visitor in New Zea-
land waters. The mantis shrimp is found in large quantities

in the Mediterranean Sea, and is highly appreciated among
the inhabitants of Southern Europe as an article of food.

Third Meeting: .23rd July, 1890.

C. Hulke, F.G.S., President, in the cliair.

Neio Member.—'S . W. Poynton.

Papers.—1. " Curiosities of Polynesian SiJeech," by E.
Tregear, F.E.G.S. {Transactions, p. 531.)

Mr. E. D. Bell congratulated the author on the completion of a work
which had occupied so much of his time—namely, the " ]\Iaori Compara-
tive Dictionary." It was a great undertaking, and Mr. Tregear deserved
praise for having carried out such a difficult and laborious work. ]\Ir.

Trcgear's papers were higlily interesting and valuable. The remarks in

that just read regarding the absence of consonants and vowels in some of

the ]\Iaori words were, he thought, quite new.
The President congratulated the members upon the fact of this paper

being the first one that had been offered in competition for the Society's

medals, although he was afraid that the author would have the field to

himself. As regarded this paper it was a most interesting one, not only on
account of the subject, but on account of the manner in which the subject

had been treated. Those who took an interest in these matters should be

thankful for any addition made to our knowledge of these dialects ; the

more so when such work was done as a labour of love. The way in which
the author had made a comparative analysis of the different Polynesian
dialects threw a new light entirely upon them. Some persons might
consider such a paper dry ; but the author, from the novel manner in

which he had treated his subject, had made it very interesting, and the

suggestions were extremely valuable. The great value of this paper lay in

the author's views on the reconstruction of the originals of the numerous
dialects in use in Polynesia.

2. "On the New Zealand Cicadcv," by G. V. Hudson,
F.E.S. (Transactions, p. 49.)

Mr. T. W. Kirk was surprised that this interesting genus had hitherto

been almost passed over by New Zealand entomologists. The paper just

read would bo extremely welcome to naturalists. As far back as

1872 the late Dr. Powell described in the Transactions thes tri-

dulating organs of the New Zealand species, and about two years ago

Mr. Lucas did the same for Australia. ^Mr. Hudson made no men-
tion in his paper of the destructive habits of the Cicada. A few days

after tlie female emerges she commences to lay. Making a longitudinal

slit in the bark of the tree, she proceeds to saw a number of V-shaped cuts

in the wood, so as to raise the fibres and prevent the bark from heating. She
then deposits her eggs in pairs in each wound. The total laying some-

times amounts to hundreds. The female then dies, the eggs hatch, and

the young grub drops to the ground, and then undergoes the transforma-

tion mentioned by Mr. Hudson. The Cicada prefers the manuka, but
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notliing comes amiss, and tho young shoots of orchard trees sometimes
suffer considerably : the damaged shoots, if not killed, generally break oil
when the fruit begins to swell. As regarded the pupa being mistaken for
mole-crickets, he might say that there certainly were veritable English
mole-crickets in New Zealand. He had exhibited specimens which were
alive when received.

Mr. MaskcU had seen twigs of fruit and other trees damaged by these
insects, but he did not think the urgency was so great as supposed ; still,
it was sufficient to make those concerned take steps to prevent it.

Mr. H. W. Robinson would like to know if this insect was the same as
that spoken of by Byron as the " shrill cicala of the pine."

Mr. Hudson : No doubt the same family : they arc very common in
Italy.

The President pointed out how absurd it was to call this insect tho
locust—it was quite different. Mr. Hulke here gave drawings on the
board to show the difference. He had seen the stems of the bushes dotted
with the borings of the small deader. No doubt the green twigs of trees
also were served in the same manner.

Mr. Hudson, in reply, said that ho had not in this paper gone into
the subject of the eggs of the Cicada ; indeed, he had great difhcultyin
procuring eggs, and would bo glad to get them from any member.

FouETH Meeting : 13th August, 1890.

C. Hulke, F.C.S., President, in the chair.

Paper.—" On Some Means for increasing the Scale of

Photographic Lenses, and the Use of Telescopic Powers in

connection with an Ordinary Camera," by Alexander McKay,
P.G.S. {Transactions, p. 461.)

Views taken by the new process were afterwards shown v/ith a magic
lantern, and comparisons were made with those taken by the ordinary
process.

,

Mr. W. T. L. Travers expressed the opinion that the discovery would
completely revolutionize photography, and would prove most valuable
for astronomical research and for the purposes of warfare.

Sir James Hector considered that the thanks of the Society were due
to i\Ir. McKay for having brought his important discover)' before the
members. He had perfected his invention after years of work, and at

great expense.
Mr. Field said he suspected the so-called invention was no new thing,

as he had seen photographs of Auckland which, taken from the North
Shore, showed the minutest details of the buildings and shore-line on
the opposite side of Waitemata Harbour.

Mr. K. C. Harding said that the possibilities of Mr. i\[cKay's discovery

seemed only to have been faintly indicated in what had been said that

evening, and, for his own part, he was most impressed by its value in

connection with the graphic arts. The comparative views of the same
landscape as taken by the ordinary lens and by the telescopic combina-
tion were specially interesting and instructive ; and the question had
been raised as to which of the two processes was the more artistic, or

mere closely resembled the effect to the eye. Tho difference between

two such photographs was obvious, and the question raised was one in

dispute among artists themselves. It was the accepted practice in paint-

ing to give well-defined detail both to near and distant objects, though it

was impossible for the eye, without a change of focus, to recognize both
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in nature. Hence the contention of the impressionists that the con-
ventional style was false, and the practice on their part of representing
some portion of the picture in detail and slurring over the rest. He
considered that the conventional art and the pictures taken hy Mr.
McKay's process, representiug both the nearest and most distant objects
with perfect clearness, were truer, both to art and nature, as the
necessary change of focus in the human eye was so rapidly and un-
consciously eSected. ilr. JIcKay's discovery, therefore, was quite as
important on artistic as on scientific grounds.

The President said that members had overlooked the fact that Mr.
McKay's discovery would materially lessen the load photographers have
to carry at the present time, and that the number of lenses required
would by the same means be lessened. The pictures referred to by Mr.
Field were taken by a good but ordinary instrument. ^Ir. McKay's
invention would be invaluable to geologists.

Fifth Meeting : 8ih October, 1890.

G. Hulke, F.C.S., President, in the chair.

New Member.—W. Barton.

Papers.—1. " Further Coccid Notes ; with Descriptions of

New Species from New Zealand, Austraha. and Fiji," by
W. M. Maskell, F.E.M.S., Corr. Mem. Eoy. Soc. of South
Australia. {Transactions, p. 1.)

Mr. Maskell said that as this was a technical paper he would not
read it in full. He might explain that it was in continuation of similar

papers read last year and in former years on work he had been engaged
in for the last fourteen years. It described about twenty new species

—

five from Australia, one from Fiji, and the rest from New Zealand.
Plates figuring these accompanied the paper. The paper also contained
remarks on formerly-described species in this and other parts of the world.

He |also exhibited about a hundred and fifty different species of insects,

including those he had already described, together with others from
various localities. He regretted much that entomologists generally did

not think it worth their while to study this particular family, the Cocciche.

He believed that he himself was the only person in New Zealand who
had published anything about it. Outside New Zealand there were not
more than eight or ten who gave attention to scale-insects. This was a
bad thing, and he felt it much, as he had here no one to discuss the sub-

ject with, or to correct him if he fell into any errors. Two gentlemen at

Reefton collected for and assisted him greatly, but they did not write on
the subject, and relied entirely on him for determinations. There was no
one to keep him straight, so to say. But chiefly he regretted that ento-
mologists would not depart from the general gi-oove of butterflies, moths,
and beetles. We knew pretty well all that can be known of these ; at

least, their study had been so close that the varieties seemed nowadays
only trivial. In the Coccidcc there was infinite variety, and work of the
greatest interest—a variety of life-history, habits, and customs that
seemed greater than that afforded by any other branch of entomology.
He gave instances of peculiarities in these insects—wonderful vitahty jn
some cases, and about the boring habits of one particular insect after it

had thrown off legs, mouth, &c.—air tending to prove that these little

despised creatures were more interesting for study than all the butter-

flies.

i
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Mr. Hudson said that he wished to say a few words on the subject of
general entomology. While fully appreciating the great value and interest
attaching to the study of the Coccidcz, he felt confident that any other
family of insects closely investigated would yield equally interesting re-
sults. After showing the limited extent of the Cocciihe compared with
the remainder of the great class Insecta, he pointed out the vast variety
existing in the habits of various other families and orders, commencing
with the Lepidoptera. He said that some fed on the leaves of plants,
some on roots, some burrowed in the stems of trees, making trap-doors to
protect themselves from enemies. Others, again, constructed cases which
they dragged about with them ; while others, among the minute species,

tunnelled between the layers of leaves, lived in the kernels of fruits, nuts,
seeds, &c. Their mode of passing the winter was equally varied. Some
hibernated, laying their eggs on the sprouting plants in the spring, others
spent the same period in the ground or in cocoons as pupae, others hiber-

nated as larvEe, while others, again, passed the inclement months in the
egg state. Turning to the Coleoptera, or beetles, equal variety in habits
was found to exist. INIany species burrowed through trees in the larva
state, others were carnivorous, forming pitfalls in the earth to capture
their prey. As a striking instance of diversity of habit the genus Sitai'is

was mentioned. This beetle laid an enormous number of eggs near the
entrance to the nests of various species of solitary bees. These eggs
hatched out as minute active insects with six legs. Numbers of them
perished, but a few managed to jump on to the bees as they visited their

nests. Here the larva remained until the bee was in her own cell, where
she deposited an egg which floated on the top of the honej" that the bee
had industriously stored up for her offspring. As soon as the Sitaris lan'a

got a chance it left the bee and jumped on to the egg, which it then de-

voured. Casting its skin it now appeared as an ordinarv" beetle-grub,

feeding on the honey until it was all consumed, when ic was transformed
into a pupa, fiom which the beetle finally issued. The remarkable
habits of social insects were also alluded to, and the numbers of the

other orders of insects compared with the Hemiptera, of which the Coccidie

were but a small family. He did not wish to detain the Society further,

but hoped that he had said enough to show that the whole insect-world

was teeming with interest and variety.

Mr. Travers : The great value of Mr. Maskell's work has been the
deterTT<'niug of insects that have been of so much damage to our fruit and
other trees, and the pointing-oufc of remedies to be applied to prevent

damage. The fruit-growers of New Zealand are under great obligations

to IMr. Maskell ; so that, although Mr. Maskell's labours are principally

of value from a scientific point of view, 5-et for economic purposes they

have been of the greatest benefit. Had it not been for his great labours

many of these pests would have escaped observation, and have gone on
doing the greatest mischief. The beetle and other insects are also great

pests to trees, and are easih' introduced from other countries, so that

any one who devotes his attention to the observation of the life-history of

such objects is deserving of credit.

r^Ir. Tregear said that, although Mr. ;Maskeirs researches had no
doubt a great economic value, he felt sure that it was more for a love of

science that Mr. Maskell devoted so much time and attention to this

work.
Mr. Maskell, in reply, said he did not wish it to be understood that

he thought the study of other forms of insect-life had no interest. He
considered, however, that there was very little new to be gathered in

other branches of entomology. The subject of butterflies and beetles had

been pretty well worked out," while there was still so much to learn from

the study of the CoccidiT. What he was doing now was purely for science

—he was rather sick of the economic side of the question. His reasons

were partly personal, no doubt, as he found great numbers of persons
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ready to ask advice as to the means of treating their trees and improving
their propertj', but nobody seemed to recollect that their adviser might
have economic necessities of his own, or to think it necessary to offer the
least remuneration for the advice. But, principally, he found that, what-
ever counsels might be given, the chief object of many persons seemed to

be to introduce at once confusion and uncertaint}'. For example, in the
case of Phylloxera, which is now well established in New Zealand, in view
of the wretched obstructiveness of the colonists he had considered it his
duty to strongly recommend to the Government and to Parliament the
total destruction of all vines in the infected districts. At once the news-
papers threw, as it were, a wet blanket over the proposal by terming it

" drastic "—a word which frightened everybody. ^Members of Parliament,
with a general election in view, declined to study the real interests of

their constituents in comparison with their votes, and so nothing was
done ; and Phylloxera is now spreading at its own sweet will through the
North Island. In fact, the " economic " side of the matter was enough
to sicken anybody, and he had in the present paper left it entirely
aside.

The President said that Mr. Maskell's remarks on this subject were
most interesting, given, as they had been to-night, in a popular manner,
and quite within the capacity of all to understand and apply. He con-
sidered that Mr. jNIaskell's work had not only a great ssientific value, but
had been most beneficial to agriculture generally.

2. " On the Habits and Life-history of the New Zealand
Glowworm," bv G. V. Hudson, F.E.S. (Transactions

^

p. 43.)

Mr. Travers said that these worms were first mentioned by Hoch-
stetter, but he did not think that they had been described.

Mr. Maskell : Has the light been microscopically examined ? Could
it possibly be phosphorescent Infusoria ? It might not be at the will of

the insect that the light went out, as described by Mr. Hudson. He was
sorry that Mr. Hudson did not describe the insect himself, instead of

sending it to some one else to do. He thought Mr. Hudson was quite able
to describe his own insects.

Mr. Poynton was of opinion that the extinction of the light was quite

a voluntary action on the part of the worm. He had seen numbers on
the West Coast, and was quite satisfied of this.

Mr. Hudson, in reply, said that he was confident that the extinction

of the light of the glowworm was a voluntary act on the part of the larva,

and, as such, could not possibly be duo to parasitic Infusoria. It was
also almost incredible that an aggregation of animalculse could give such
a brilliant light. He felt sure that the organ he had described produced
the light at the will of the insect, but its use he was entirely unable to

explain.

Sixth Meeting : 29th October, 1890.

C. Hulke, F.C.S., President, in the chair.

It was announced that, in conformity with the Act, Mr. Charles
Hulke had been nominated to vote in the election of Governors of the

New Zealand Institute for the ensuing year.

Papers.—1. " An Exhibition of New and Interesting Forms
of New Zealand Birds, with Eemarks thereon," by Sir Walter
Buller, K.C.M.G., F.E.S. {Transactions, p. 36.)
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Tilr. Maskell said the rcmaiks made by Sir Walter Buller, who was an
acknowledged authority on the subject of ornithology, were most inter-
esting, and the specimens exhibited very beautiful. Without wisliing to
make any reflections on the work done by Sir Walter Buller, he would like
to say a few words regarding the establishment of species. It was common
in almost all branches of science to establish what were called species on
grounds that seemed often very imsatisfactory, and from his own expe-
rience and reading for over twenty j'ears he was led to the conviction that
scientific works generally were overloaded with species determined in a
very vague manner. Tliis applied to all branches of natural science.
Mere difference in colours seemed sufficient to accomrt for thousanls of
so-called species, when probably the birds, or insects, or animals were
really the same, or only slightly varied. He thought it would bo quite
as correct to say that all bay horses were of one species and all black
horses another, as to say that birds in other respects alike were of dif-

ferent species because they were different in colour. Why should science
be so loaded with such small differences, especially as so few agree as to

colour, which depends so frequently on the formation of the human
eye ? If there were organic differences, that would be quite another
matter.

Mr. Hudson would like to remind Mr. Maskell that domestic pro-
ductions varied more than those in a wild state, because in selecting
animals and plants for his use man has always taken those that vary in
the direction he required ; hence domestic animals and plants had a
tendencj' to vary in all directions.

]\Ir. Robert Pharazyn said that the question was lai'gely one of ex-
perience—there v.ere some branches of science where colour would not
apply, such as chemistry. In natural history colour would have greater
weight, but it was really for naturalists themselves from experience to

judge. If difference of colour proved to be followed by difference in

structure or habit, then it would certainly be reliable. Animals were
mucli alike in habit, and it would hardly apply to them. We must asso-

ciate colour with other characters before it could be generally used in

selecting species.

Mr. McKay said that colour was often the result of a structural
peculiarity, and in many instances must be regarded as specific : nacreous
and iridescent shells might be mentioned as illustrating this. While
believing that colour was never purely accidental, as contended by INIr.

Maskell, he did not think that colour-spois in all cases could be used to

determine specific differences. With respect to the occurrence of a
species of robin on the Snares and Chatham Islands, but not found else-

where within the New Zealand area, he thought this might be accounted
for on the supposition that the species had established itself on these now
separate and distant islands at a time when the Snares and Chatham
Islands were connected with each other, and formed part of a large island

which also included New Zealand.
Mr. Henley thought the establishment of true species was a matter

that was determined by the instincts of the animals themselves. In the

cases of tamed quadrupeds, referred to by Mr. Maskell, the animals
recognized no distinction—to a horse every other horse was also a horse ;

every dog recognized his species in any other dog. If this were not so,

—

if grey horses refused to associate with bay horses, and if, except in cases

of close confinement, horses of the two colours did not cross,—they might
fairly be considered to be two species. If they did not cross the colours

-would be persistent, as a rule, in the offspring. In cases of wild animals

and birds, if individuals different in colour, but seemingly alike in other

respects, never coupled, the colour alone noted a difference of species.

Whether this instinct for separate breeding was likely to be present in

special instances of birds with peculiar-coloured plumage, only one or two

specimens of which birds had been collected, only a specialist was com-

39



610 Proceedings.

petent to decide, and he would probably base his opinion upon points the
cumulative force of which, sufficiently plain to himself, he might find it

difficult to explain to others. If albinos were sporadically produced in

sufficient numbers to find albinos for partners, and never obtained partners
of the normal colour of the species, they would probably have a large pro-

portion of albinos in their offspring, which would soon form a species that
he thought all naturalists would acknowledge as such.

Mr. T. W. Kirk mentioned having seen a specimen of the nankeen
night-heron near tlie mouth of the Pahau Eiver in March last. The bird

had been slightly wounded, but managed to escape capture. Sir Walter
Buller had exhibited an albino tui. Now, it was well known that birds in

New Zealand showed a decided tendency to assume abnormal plumage.
Nor was the peculiarity confined to native species. There was in the
Museum a black skylark ; he had seen several specimens of goldfinch
exhibiting unusual colours ; and early this year he had noted a sparrow
having white wing-feathers, black head, and normal-coloured tail, while
the whole of the remaining portions were a decided red. This specimen
lived with a large flock of ordinary sparrows about a woolshed on the
East Coast. Could Sir Walter Bailer suggest any theory to account for

these frequent freaks ? Also, could he explain the reason v.hy dimorphic
j)hases of plumage were present in some species ?

Mr. Richardson pointed out that on the Kermadec Islands the mutton-
birds were so numerous as to form an article of food for those who were
unfortunate enough to live there.

Sir Vralter Buller, in reply, said that the only importance he attached
to systematic classification was as an aid to memory' in the study of the

natural objects themselves. Birds, like other animals, resolved them-
selves into natural groups, and could be most conveniently studied in that
manner. The discrimination of genera and species was, after all,

empiric, and often very arbitrary. Nothing was easier than to raise the

qiccestio vexata, What constitutes the difference between a species and a
permanent variety ? On no point probably were naturalists so much
divided—some carrying their discrimination of forms to an extreme, others

erring in an opposite direction. In fact, most systematists might be
divided into two classes, "lumpers" and "splitters." The thing was to

hit the happy mean. There was much truth in what 2dr. Maskell had
said, and no doubt modifications of structure were of the first importance
in the discrimination of species ; but, as to nomenclature, it seemed to

him that simplicit}^ was the thing above all others to be desired. To adopt
the system more or less in use among ornithologists of making sub-

species or varieties was to his mind very objectionable, because it had
the effect of encumbering the literature with names. For example,
Apteryx bullcri, as it was now called, appeared in Dr. Fmsch's list as

Apteryx australis, variety inantelli. According to the generally-accepted

view among English systematists, the amount of variation necessary to

constitute a species was not of much importance, and might be left to

individual opinion, so long as it was persistent or constant. For his own
part, he was quite indifferent whether the petrel now exhibited, and
which he had named CEstrelata affinis, was regarded as a distinct species

or a permanent race, so long as the difference of character was recognized.

Admitting the distinction, it was merely a question of convenience with
systematists whether to call it by a distinctive name, or to designate it

" Species A, variety B." Dr. Finsch considered that this and Q^strelata

riioUis, of which specimens were on the table for comparison, v/ere varie-

ties of one and the same species ; but Mr. Osbert Salvin, our great

authority on petrels, had unhesitatingly pronounced them distinct

species. They belonged, however, to the same natural group, and were

closely allied. Although easily discriminated now, no naturalist of the

present day would deny that they had originally sprung from a common
parent. This followed of necessity from an acceptance of the theory of
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evolution. As to the alleged wortklcssness of colouu as a criterioii for
discriminatiug species, lie could not agree with Mr. Maskell, because our
whole experience ^Ya3 opposed to such an argument. The cases put for-
ward by that gentleman were not in point. For example, the condition
of the albino tui exhibited that evening was due to an accidental absence
of the colouring-pigment in the feathers. It was merely a Insus natiira,
or a freak of nature. However many examples of this kind might be met
with, no naturalist of any experience would think of creating a new
species out of such material. So in the case of individual peculiarities of
plumage mentioned by him. No one would pretend tliat these were
of specific value. For example, the red grouse (or brown ptarmigan),
one of the commonest birds of Great Britain, is so variable in colour
that scarcely two males can be found with precisely the same mark-
ings; and this was likewise the case with the common albatros and
some other sea-birds. This variability of plumage became, then, a
character of the species. But if you met with, say, two forms of sea-
gull, one having a black head and the other a white head, breeding true,
and presenting this constant character, an ornithologist would, as a matter
of course, treat them as distinct species, although he might not be able to
discover any other points of difference. On the other hand there was a
phase of colouring known as dimorphism, which obtained among some
species of sea-birds—some individuals being dark and others white in one
and the same species. Other birds, again, passed through several distinct
phases of plumage in their progress from youth to maturit}'. These
adolescent states, and the known instances of dimorphic coloration, did
not by any means affect the argument that colour is an important ex-
ternal character in the determination of species. On the main question,
however, of manifest structural or organic difference as the surest guide
in the differentiation, Sir Walter Buller said that he quite agreed with
Mr. Maskell. He would remind the meeting that the studj' of birds had
often to be prosecuted with nothing before the investigator but skin and
feathers, and that the systematist could only make the most of the
materials before him. He did not believe that it would be possible to

attain perfection in classification till the internal characters and anatomy
of every known bird had been as completely examined and illustrated as

that of the common rock dove {Cohiinba livia) had been by the late Pro-
fessor ilacgillivTay.

i'he President said he was glad that Sir Walter Buller's remarks,
which were most interesting, had brought on such a general discussion.

The great thing in the determination of species was to have the charac-
ters, whether of colour or otherwise, persistent, and this v>ould no doubt
be sufficient grounds for forming a species.

"2. " Notes ou the Eiitomologv of the Inlancl Kaikouras," by
G. V. Hudson, F.E.S.

Mr. Maskell was well acquainted with this part of the country, and
he was not surprised to hear that it was such poor ground for the collec-

tion of insects.' Large fires had frequently swept the surface of all growth,

and this no doubt would be unfavourable to insect-life.

Mr. McKay thought that probably the reason why so few species of

insects were found in tliis locality was that as high and mountainous
country this comer of the South Island was of very recent date, and it

might be that many species had not 5-et found their way into the region

in question, or liad been there for so short a period that by evolution fresh

species had not as yet made their appearance.
The President took this opportunity of stating that, as agreed upon

at a former meeting, he had, in company with Sir Walter Buller, waited on
the Zilinister of Education to urge the" Government to assist r^Ir. Hudson
in the publication of his new work on New Zealand entomology, with the



612 Proceedings.

result that the Government had agreed to take a thousand copies for dis-
tribution among the State schools of the colonj. He ^vas sure that the
members would be glad to hear that they had been so successful.

Mr. Hudson thanked the President, Sir W. Buller, and the members
generally for the interest they were taking in the production of his work.

AxxuAL Meetlng : ISth February, 1S91.

C. Hulke, F.C.S., President, m the chair.

Xeic Mcinber.~V<. T. Cohen.

The annual report and balance-sheet were read and
adopted.

Absteact.

During the past year six general meetings were held, which had been
fairly well attended, and some interesting discussions had taken place on
the papers read, as might be seen from the reports of the proceedings pub-
lished in the usual liberal manner by ^ilessrs. Lyon and Blair in their
Jlonthly Becord and Bevieic. The titles of the papers, with the names
of the authors, were given, making a total of twenty-five. Four new
members were elected during the year, the total number of members now
on the books being a hundred and fifty. The receipts during the year
amounted to £150 -Ss. 6d., and the expenditure was £120 4s. 3d., leaving
a balance of £29 19s. -Sd. : there was also a fixed deposit in the bank of
£20, the fkst payment to the prize fund.

Election of Office - beabees foe 1891.

—

President—
E. Trecreai-; Vice-presidents—A. McKay, Hon. E. Pharaz^Ti

;

Conncil~^iv J. Hector, Su: W. Buller, W. M. Maskell,
A. de B. Brandon, G. Y. Hudson, W. T. L. Travers, and C.
HuLke : Secretari/ and Treasurer—E. B. Gore; Auditor—T.
Iving.

In the absence of the newly-elected President, Mr. Hulke remained
in the chair, and thanked the ruembers for the assistance they had
afforded him during his term of office.

Papers.—1. "On a Deposit of Diatomaceous Eaith at

Pakaraka, Bay of Islands," by A. McKay, F.G.S. (Transac-
tions, p. 375.)

Mr. Maskell said that, as he had been referred to in 'Mi:. McKay's
paper, it would be necessarj" for him to ask the writer's leave to add a
short note for the Transactions, explaining his view of this rather puzzling
matter. He had no pretensions to a knosvlecge of geology ; but it was
possible that a microscopist's observations might sometimes come in use-
fully as an aid to a geologist, and perhaps this was the case in the present
instance. Put very shortly, the point was this : When Mr. McKay handed
over to him some specimens of these diatomaceous deposits, lie was at
once struck with three peculiarities in them. First, the upper deposit
evidently owed its greenish tinge to the presence of endochrome in the
diatoms, showing therefore that these organisms were not only recent,
but alive. Secondly, the lower deposit, on the other hand, was not only
pure-white, from the absence of endochrome, but also remarkably and
exceptionally clean and clear from sand and dirt, having all the appear-
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ance of a perfectly pure fossil diatomaceous mass. Tbirdl}' (and this was
the important point), in the upper deposit he found only a quantity of
two species of the genera Mclosira and Hiniantidium, with a very few
Navicula ; whilst in the lower deposit, with one species of Mclosira and
a few Navicidct^, there were many specimens of a peculiar-shaped diatom,
which, from the distinct cross visible on it, he took for a Staitroncis.
Having submitted specimens of this to Dr. De Lautour, of Oamaru, a
leading diatomist of the colony, that gentleman considered it as a new
species ; and he agreed with ]\ir. Maskell that it was undoubtedly " fossil."

Specimens of the deposit were also sent to Mr. Grove, one of the fiist

authorities in England on diatoms, and to Mr. Hardman, another verv
eminent student of the same family, at Liverpool ; and these gentlemen,
whilst ascribing this particular diatom to the genus AcJinanthcs, also
agreed that it was clearly fossil, isow, the result of these investigations
showed positively, as he thought, that there is a radical and important
difference between the two deposits. The upper one is recent, with living

diatoms, and no Achnanthes ; the lower one is conspicuously full of
Achnantlies, quite in a fossil state. If the geological evidence, taken by
itself, seemed to point to a similarity of conditions and of time in which
both deposits were formed, the microscopical observations went to show
that there must have been a considerable difference of time, at least. It

seemed to him that tlie two classes of evidence would have to be taken
together ; or-, at least, the indications of the microscope should receive

full attention. The case certainly was a peculiar one, as the two deposits

were so closely adjoined.

Mr. Hulke supposed that Mr. ^IcKay w'ished to show that he had
evidence of evolution, while Mr. Maskell contended that this had not
been proved. Had those deposits been bones, Mr. McKay would not, he
presumed, say thej"^ were the same had the bones been of distinct forms.

It would be interesting to know whether the lower deposits wore much
abraded.

Mr. ]McKay briefly replied, and said he felt sure that his statements
would be fully borne out by an}' one carefully examining the district

where these deposits have been found.

2. "On the Botany of Antipodes Island," by T. Kirk,

F.L.S. (Transactions, p. 436.)

3. "On the Botany of the Snares," by T. Kirk, F.L.S.

(Transactions, p. 426.)

4. "On the Wandering Albatros; with an Exhibition of

Specimens and the Determination of a Xevv Species {Diomcdea

regia)," bv Sh- Walter Buller, K.C.M.G., F.E.S. {Transac-

tions, p. 230.)

5. " ContributioDS to the Knowledge of the Fossil Flora

of New Zealand,"' by Professor Dr. Coustantin Baron von

EttiDgshausen, Hon. Mem. N.Z. Inst. ; commuuicated by

Sir James Hector. (Transactions, p. 237.)

6. "On PlenrophyUum, ^odk. f.," by T. Kirk, F.L.S.

{Transactions, p. 431.)

7. "Description of New Species of Centrolepis,' by T.

Kirk, F.L.S. (Transactions, p. 441.)

8. " On the Macrocephalous Oharias of New Zealand,

with Description of a New Species," by T. Kirk, F.L.S.

(Transactions, p. 443.)
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9. " Notes on certain Species of Care.r in New i^'ealand,"

by T. Kirk, F.L.S. '{Transactions, p. 448.)

10. "Further Notes on New Zealand Fishes," by Sir

James Hector.

11. "On Piitent Fuel,'' by Sir James Hector.

12. " On the Discovery of Lciodou Kemains in Middle
Waipara," by A. McKay, F.G.S.

13. " On Belemnites aiistralis with Dicotyledonous Leaves,"
by A. McKay, F.G.S.

14. " On the Alleged Insular Character of Young Secondary
and Older Tertiary Formations in New Zealand," bv A.

McKay, F.G.S.

15. "On Lithological Characters in Sequence as a Means
of Correlation and as Indicative of Age," by A. McKay,.
F.G.S.

Before the clo.se of the meeting, Mr. Hulke called atteution to a
paper recently read hy IMr. McKaj' on telescopic photograph}', and
read extracts from a recent nnmber of Nature showing how Mr. McKay'.s
method v.as now being used in other parts of the world in astronomical
photography. This, he added, must be very gratifying to the Society
and to Mr. JilcKav.
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First Meeting : Snd June, 1890.

James Stewart, C.E., President, in the chair.

New Mevihers.—B,: D. Duxfield, M.A., L. Ehrenfried.
G. Fowlds, J. Goodall, C.E.

The President delivered the anniversary address.

Abstbaot.

After referring to the satisfactory progress of the society, the President
referred to the very crowded state of the museum, and the necessity for

more exhibiting-space to enable a proper classification of the collections
on a scientific and educational plan. He then reviewed the financial
position of the society, which he considered on the whole satisfactory, as
it possessed very considerable endowments, and funded property that
brought in an income that was secure; but still the society was mainl}'
dependent on members' subscriptions for the maintenance of the museum.
It must be borne in mind also, he said, that a museum was not a mere
collection of curious things gathered together at little or no cost, or kept
up by gifts or bequests of people of an antiquarian turn of mind. On the
contrary, few educational' institutions were more expensive in proper
equipment and maintenance. The recently-acquired collection of stuffed
mammals from Borneo, now exhibited, would show the value which
must attach to a complete and systematic collection in natural history.
These animals were taken by men subject to great risk and expense, and
must be set up by artists having a perfect knowledge of the anatom}- and
iiatural appearance of the animals, as well as the reqiiisite technical
skill. But if a museum of natural-history science was costly, a techno-
logical one was far more so, and to attempt any real excellence in that
direction was, ho feared, beyond their present hopes. The work of the
Institute during the twenty-two years of its existence was recorded in the
annual volumes of the New Zealand Institute, and was, or ought to be,
familiar in some degree, at least, to all members. Therefore he would not
attempt any analysis of the society's work, or comparison with that of
the other affiliated societies, further than to say that up to within a few
years back we quite held our own, and, although our articles had latterly
fallen off in numbers, thcj- had always compared very favourably in use-
ful matter v/ith the whole. After referring to the high value of the work
recorded in the annual volume of the Transactions of the New Zealand
Institute, the President gave instances of the direct value to colonists
of some of the papers, and cited the case of the scale-blight [Tccrya
imrcliasi), and the manner in which its destructive effects had been
neutralized by sound entomological research, which led to the discovery
and introduction of its natural enemy, Yedalia cardinaVis. He next re-

ferred to the valuable nature of the Institute library, and urged that it

should be made a thoroughly good reference library for all branches of
scientific and technological literature, leaving the field of general litera-

ture to the public library, and of educational literature to the University
library. He criticized tlie present education system as being too rigid,

and not allowing each pupil to follow his own natural bent, and con-
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sidered that too much time was devoted to useless detail and memory-
work, especially in the subject of geography. The address referred to
the IMaori collection in the museum, and touched on the subject of why
the j\Iaori race was stationary and even retrograde, and attributed it

chiefly to their communistic habits. It then referred to some economic
matters, such as the conservation of the waste-forest products, to the
Tarawera eruption, and to some recent application of science to the arts,

particularly to electrical engineering.

Second Meeting : IGih June, 1890.

James Stewart, C.E., President, in. the chair.

Sir W. Eox delivered a popular lecture entitled " Eemiuis-
cences of Egypt."

The lecture was illustrated by numerous water-colour sketches taken
by the author during his recent visit to Egypt. A unanimous vote of

thanks was passed at the close of the lecture.

Third Meeting : 30th June, 1S90.

James Stewart, C.E., President, in the chair.

Paper.—"Language: or, The Eormation of Words signify-

ing Abstract Ideas," by E. D. Eenton.

EouKTH Meeting: IJ-th July, 1890.

James Stewart, C.E., President, in the chair.

Mr. J. A. Pond gave a popular lecture on "The Foods of

the Ancient Maori."
Abstract.

His remarks were confined to the consideration of the means of sub-
sistence that the Maoris possessed prior to the advent of Europeans;
and he pointed out that it was a mistake to suppose that in ordinary
circumstances they had a deficiency of food. At the same time, food was
not so easily obtained as by the more fortunate inhabitants of the Poly-
nesian islands. Their cultivations required great care and labour to

produce an a,bundant crop, and, although the forests were full of edible
rats, birds, &c., the hunters often had to exorcise considerable patience
in obtaining their spoil ; while their supply of fish was dexjendent to a
large extent on the seasons and weather. The lecturer described in

detail the different kinds of food used by the Maoris, and quoted the best
authorities to show how they were obtained and prepared. The mode of

cultivating the kumara and taro was also fully explained, and some
account was given of the many curious legends connected with those
plants.
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Fifth Meeting : 4th August, 1890.

James Stewart, C.E., President, in the chair.

Neio Members.—H. Brown, W. Davies, P. L. Dignan,
J. P. Macarthur, H. Thomson.

Papers'.-—-1. " On the Microscopical Structm-e of Ohine-
mm'i Gold," by Dr. Kudolf Haeusler. (Transactions, p. 335.)

2. " Note on the Habits of tlie Kingfisher {Halcyon
vagans)," by J. W. Hall.

Abstract.

The author raised the question, Is it customary for the king-
fisher to capture live birds ? Because this winter he had seen one
with a live white-ej'e in its mouth. The tree the kingfisher was
perched upon was not many yards distant from him, and he distinctly

saw the little wings flutter convulsively as the kingfisher was preparing
to beat its prey against the branch. So it could not have been a
dead bird casually XDicked up. Perhaps this, ho said, was an applica-

tion of the lex talionis, for, besides being mercilessly persecuted by the
small boys v/ith their catapults, tlie kingfisher was not infrequently cap-
tured by the common hawk. But sometimes the hawk does not come off

best. One day at Parawai (Thames) a hawk sailed round the bend of a
hill, followed (accidentally, he supposed) by a kinglisher. There at once
arose a great outcry, and the hawk came again in sight, bearing the king-
fisher in its talons. But, nothing daunted, the kingfisher with its pick-

axe of a bill pegged away at the breast and abdomen of its captor to

such good effect that the hawk was glad to liberate its prey, whereupon
the kingfisher flew away apparently but little the worse for the encounter,
and carrying with it, he need hardly say, the full sympathy of the on-
lookers. A friend of the author had seen a kingfisher dive under water
to escape the pursuit of a hawk.

8. " Takahe versus Kakapo;" a reply to Mr. Melland's
paper in vol. xxii.. Transactions N.Z. Institute, by Jas. Park,
F.G.S. {Transactions, p. 112.)

A discussion arose, the speakers considering that, whatever may have
been the origin of the booming noise attributed by Mr. Park to the
Notornis, Mr. Jlelland was hardly justified in assigning it so confidently
to the kakapo.

4. "On the Birds of the Kermadec Islands," by T. F.

Cheeseman, F.L.S. {Transactions, p. 216.)

In illustration of his paper, the author exhibited numerous skins
and eggs of the species mentioned, collected by Mr. Bell, Captain Pair-

child, and himself.

5. " The Age of Pulp : a Speculation on the Future of the

Wood-fibre Industry," by the Pv,ev. P. Walsh. {Transactions,

p. 528.)

Sixth ]\rEETiNG : ISth Augud, ISOO.

James Stewart, C.E., President, in the chair.

Professor F. D. Brown gave a popular lecture on "John
Dalton and his Work."
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Abstract.

After giving a short sketch of the life of Dalton, the lecturer de-

scribed the views that were held before his time with regard to chemistry,
dwelling at some length on the " phlogistic " theory of Stahl. This was
generally accepted by chemists for many years. The discoveries of

Priestley and Cavendish, however, gave it a severe shock, and it was
finally overturned by Lavoisier, who founded what may be called the

new chemistry. Dalton threw himself eagerly into the path pointed out

by Lavoisier, with tlie result of discovering what was the atomic theory,

upon which the whole of modern chcmistr}^ was built. Dalton's theory

was then described in detail, and it was pointed out how far it had been
amplified by later observers. The general tendency of recent scientific

thought in regard to atoms and the forces controlling them was also

brieflv alluded to.

Sevexth Meeting : lotJt September, 1890.

James Stewart, C.E., President, iu the chair.

Mr. J. T. Nott, B.A., gave a lecture on " The Eemarkable
Character of our Native Fauna."

Abstract.

The remarkable character of the Now Zealand fauna was considered
chiefly from the point of view of geographical distribution, the views of

Wallace, Huiton, and others being largely quoted.

Eighth Meeting : 67// October, 1890.

James Stewart, C.E., President, in the chair.

Neiv Member.—G. W. Bull.

Papers.—1. "On Spontaneous Division in Star-fish," bv
Professor A. P. W. Thomas.

2. " Notice of the Occurrence of the Basking Shark
(Selache maxima, L.) in New Zealand," by T. F. Cheeseman,
F.L.S. {Transactions, p. 126.)

3. Professor Thomas exhibited a new and improved ribbon micro-
tome recently obtained from England for the University College, and
explained its mode of working.

4. " The Story of John Rutherford," by Archdeacon W. L.

Williams. (Transactions, p. 453.)

Dr. Purchas asked whether it would not be possible to identify

Rutherford's dwelling-place in New Zealand by the tattooing which he
had received. He was of opinion that the Maoris had diilerent kinds

of tattooing in different districts ; and if the tattoo represented in the

portrait of Rutherford was reliable—and it appeared to him to be so

—an expert in such matters ought to bo able to name the tribe with

which he resided. He agreed with Archdeacon Williams in disbelieving

Rutherford's story of the capture of the " Agnes " and the massacre of

the crew, for if this had really occurred in the East Capo district

the Maoris must have had some traditions relating to it.
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Mr. Stewart and other speakers also expressed tlicir concurrenca
with Archdeacon Williams's views.

The President drew attention to the recent decease of Mr. E. C.

Barstow, one of the past Presidents of the Institute, and for several

years a member of the Council ; and, on his motion, a resolution ex-

pressing the regrets of the Institute at Mr. Barstow's decease was
imanimously passed.

Ninth Meeting: 20th October, 1890.

James Stewcxrt, 'C.E., President, in the chair.

Paper.— " Milk as a Vehicle of Disease," by Dr. E.
Roberton. {Transactions, p. 570.)

Tenth Meeting: 3rd Koveinhcr, 1890.

James Stewart, C.E., President, in the chair.

Fapers.—1. "Immortality in the Animal World," by Pro-

fessor A. P. W. Thomas, F.L.S.

2. " On New Species of Araneo'," by A. T. Urquhart.
{Transactions, p. 128.)

3. " Note on the Thermal Springs in Lake Waikare," by
H. D. M. Haszard. {Transactions, p. 527.)

4. " Further Notes on the Three Kings Islands," by
T. F. Cheeseman, F.L.S. {Transactions, p. 408.)

Eleventh Meeting: 17tli November, 1890.

James Stewart, C.E., President, in the chair.

Mr. E. A. Mackechnie gave a popular lecture on "The
Study of Shakespeare."

Twelfth Meeting : 1st December, 1890.

Josiah Martin, Vice-President, in the chair.

Mr. C. P. Newcombe gave a popular lecture on " British

Influence in South Africa."

Annual Genekal Meeting: IGth February, 1891.

J. Stewart, C.E., President, in the chair.

ABSTE.'i.CT OF Annual Report.

Thirteen new members have been elected during the 3'oar. On the
other hand, twenty-four names have been withdrawn from the roll,

leaving the total number at the present time 205.
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The total revenue for the year lias been £861 14s. 3d. The members'
subscriptions have yielded £164 17s., and the invested funds of the Cost-
ley bequest £573 2s. Id. The expenditure has been unusually heavy,
and has absorbed most of the large balance in hand at the commence-
ment of the j'oar, the total amount being £987 8s. 9d., leaving a balance
in hand of £79. Tlic invested funds of the Institute amount to £10,735
Is. lOd.

Twelve meetings have been held during the j'ear, at which twenty-
two papers on various scientific and literary subjects were read.

ilany interesting additions have been made to the jMuseum. A col-

lection of Bornean animals purcliased from JMr. C. F. Adams has at-

tracted much attention. Some valuable Maori ethnological specimens
have been purchased from Mr. Alma Baker, including some greenstone
meres, canoe-carvings, &c. Captain Gilbert Mair has deposited in the
Museum the whole of his Maori collection, admitted to be one of the
most complete in New Zealand ; and show-cases to be specially devoted
to it are to be constructed. The Mackelvie collection of paintings and
other art-treasures, for so many years lodged in the Museum, has been
removed by the Trustees and placed in the Auckland Art Gallery.

Election of Officers for 1891.

—

President— Profes-

sor F. D. Browu ; Vice-j] residents—James Stewart, C.E.,

J. Martin, F.G.S. ; Council—Eev. J. Bates, W. Berry, Eev.
J. Campbell, C. Cooper, T. Hmnphries, E. A. Mackeclmie,
T. Peacock, J. A. Pond, Eev. A. G. Purchas, Professor
A. P. W.Thomas, F.L.S., E. Withy; Secrctarij and Treasurer
—T. P. Cheeseman, F.L.S., F.Z.S. ; Auditor—J. Eeid.



PHILOSOPHICAL INSTITUTE OF
CANTERBUEY.

FiKST Meeting : 7th May, 1890.

J. T. Meeson, B.A., President, in the chair.

Paper.—"T\\Q Eaiufall of New Zealand (Part I.)." by
J. T. Meeson, B.A. {Transactions, p. 546.)

Professor Hutton agreed with iwost of Mr. Meeson's paper ; and
pointed out tliat, witli the exception of the Beale}', all the meteorological
observations were coastal. Further observations no doubt would show
less average rainfall, and perhaps greater extremes of temperature.
Forest-growth might be expected to give a fair idea of the general rain-

record ; and this is the case, for the amount of rainfall and forest-growth
agree well, with but slight exceptions.

Mr. Meeson, in reply, stated that the Bealey and Rotorua were the
only two inland stations, and that statistics were wanted not only as

to rainfall, but as to other meteorological phenomena, and he thought
that money might be better spent on such statistics than on the Signal
Service Department.

Second Meeting: oth June, 1800.

J. T. Meeson, B.A., President, in tlie chair.

Faj^cr.—l. " The Eainfall of New Zeahxnd (Part II.)," by
J. T. Meeson, B.A. (Transactions, p. 555.)

Professor Hutton considered Mr. IMceson's paper thorough and ex-
haustive ; but thought the map of rainfall might be improved by showing
lighter rainfall in the centre of Otago.

jNIr. Suter (a visitor) believed that there was excessive precipitation in
the Ruahine and Tararua districts. The rainfall there reminded him of

the rain at the Mount Cook Hermitage.
Dr. Symes referred to the irregular distribution of the bush on Banks

Peninsula and on the Southern Alps. In the latter district the bush is

invariably found on the southern slopes of the spurs.
Mr. Danks thought that this might bo explained by the lay of the

strata. He had noticed that in places springs were to bo found only on
the southern slopes of the hills ; and it was these sides that were bush-
clad, whereas the other side was generallj- bare.

Professor Hutton pointed out that the northern slopes would naturally
be drier, because they were exposed more directly to the sun.

2. Professor Bickerton gave a solution of Euclid I., 47^
which he considered new.
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Third Meeting : 3)d July, 1890.

J. T. Meeson, B.A., President, in the chair.

Paper.—" On the Diift Formation of South Canterbury,"
by J. Hiu-dcastle. {Transactions, p. 311.)

Mr. Laing considered that the evidence brought fonvard, based upon
the red gravels, was insufficient to support the theory that there had been
two glacial periods in ZSTew Zealand.

FouETH Meeting: 'tin August, 1690.

J. T. Meeson, B.A., President, in the chair.

Paper.—" Notes on the Earthquake of 7th Marcli, 1890,

felt at Xapier, Gisborne, and other Places," by G. Hogbeu,
M.A. {Transactions, p. 473.)

Professor Hutton said that the paper was an extremely valuable one,
as it followed the best methods of determination for the centrum and
epicentrum. The direction of shock, as determined by seismograph, was
now found to be extremely unreliable ; and consequently the most im-
portant observations were those of time and amplitude. It was extremeiy
important that seismographs should be employed for the determination
of these. People outside of New Zealand spoke of it as a country of

severe earthquakes ; a.nd it required definite evidence to remove the bad
impression that was abroad. He agreed with 'Six. Hogben that the method
of co-ordinates was of little use for ascertaining the depth.

Fifth Meetd-tg: 4th September, 1890.

R. W. Fereday, F.E.S., Vice-president, in the chair.

Paper.—" On the Murehison Glacier," by G. E. Mannering.
{Transactions, p. 355.)

Professor Hutton considered 'Sir. Mannering's paper as the most im-
portant contribution to the geography of the alpine regions of New Zea-
land for the past twenty years.

Sixth Meeting: iind October, 1890.

J. T. Meeson, B.A., President, in the chair.

Papers.— 1. "On the Timaru Loess Formation as a
Register of Climate," by J. Hardcastle. {Transactions, p. 32i.)

Professor Hutton criticized the paper adversely, and contended that
the author had taken everything he had seen as proving his theory, and
ignored or overlooked the evidences against it.

2. "' Detennination of the Origin of the Earthquake of the

5th December, 1881, felt at Christchurch," by G. Hogben,
M.A. {Transactions, p. 465.)
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3. " Note on the Disappearance of the Moa," by H. O.
Forbes, F.E.G.S. ; communicated by the Secretarv. \Trans-
actions, p. 373.)

Professor Huttou said that the fact that the Maoris in the South
Island had no tradition regarding the hunting of the moa might be thus
explained. The Maoris had several times been exterminated iii the South
Island by tribes from the North, and probably none of the ancestors of
the present race had hunted the moa. The cave might have been shut
up for wo hundred years.

4. " Eevised List of the Marine Bryozoa of Xew Zealand,"
by Professor F. W. Htttton. {Transactions, p. 102.)

5. " On Glacier-niotioif," by J'. Hiirdeastle. (Transactions,

p. 332.)

AxxuAL Meeting : 6th Xovember, 1S90.

J. T. MeesoD, B.A... President, in the chair.

Papers.—1. '• Descriptions of New Species of Nev,- Zealand
Laud and Fresh-water Shells," by H. Stiter; communicated
by the Secretary. (Transactions, p. 84.)

2. '• Miscellaneous Notes on New Zealand Land and Fresh-
water Molluscs," by H. Suter ; communicated by the Secretary.
(Transactions, p. 93.)

3. " Appendix to Paper on Drift Formation," by J. Hard-
castle. {Transactions, p. 324.)

4. "On Avian Eemaius found under a Lava-flow near
Timaru," by H. O. Forbes, F.E.G.S.; commtmicated by the
Secretary. {Transactions, p. 366.)

6. "The Origin of the Earthquake of 27th December,
1888, felt in Canterbury and Westland," by G. Hogben, M.A.
{Transactions, p. 470.)

6. "New Species of Lepidopte ra, " hy E. Mevrick, B.A.,

F.Z.S. (Transactions, p. 97.)

The annual report and balance-sheet were read and
adopted.

Abstkact.

There is an advance of five in the number of papers read compared
whh. the preceding year; and the membership has increased by twelve.

At the meeting in May Mr. J. T. Meeson, B.A., was elected President in

the place of Mr. S. H. Seager, resigned. Mr. R. W. Fereday v»-as elected

Vice-president in the place of Mr. Meeson.
The balance-sheet shows a total receipt of £96 17s. 6d., and a total

expenditure of £72 7s. od., thus leaving a credit balance of £24 10s. Id.

There is a reserve fund of £52 10s.

Election' of Officers fok 1891.

—

Presiiknt— Professor

F. W. Hutton; Vice-2)rcsidents —J. T. ILeeson, B.A., T. W.
Naylor-Beekett ; Treasurer—J. T. Meeson, B.A. ; Secretary—
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E. M. Laing, M.A., B.Sc. ; Council—B. W. Fereday, F.E.S.,

H. E. Webb, F.E.M.S., Dr. Jennings, Dr. Symes, G. A.

Mannering, F. Barkas.

The retiring President then gave the annual address.

Abstract.

The President expressed regret that the meethags of the Institute

were not better attended by the members, and suggested that they might
be made more attractive by a course of popular instruction. "The aim
of the incorporation was," in 'The New Zealand Institute Act, 1867,'

distinctly stated to be ' by means of lectm-es, classes, and otherwise to

promote the general study and cultivation of the various branches and
departments of art, science, literature, and philosophy'—a wide enough
charter, surely. A society so encycloppedian in its nature might reason-

ably adopt as its motto, ' Huinani nihil alicnmn,' and ought not to have

to complain of the want of public sympathy for its occupations and
aspirations. Then what is wrong? Since the 4th August, 1868, when
the inaugural address of the Institute was delivered, a large amount of

useful work has been done by the members in the corner of one of the

four fields of work above named. Whether owing to the attractive

natural features of the colony, the novelty of its fauna and flora, the

beautiful climate, inviting to the out-of-door observation of Nature's

varied forms, the foundation of our Institute, or the accident of its first

members being in many cases trained scientists and devoted students

of Nature's mysteries, it is certain that, so far as biology and geology arc

concerned, there has been in New Zealand a large amount of independent

observation and original research ; and perhaps more valuable contribu-

tions to the sum-total of our knowledge of natural science have proceeded

during the past fifty years from these remote islands than from any
other of the younger colonies of the British Empire during the same
period of time. And, although in zoology, botany, mineralogy, and
geology much yet remains to be done in this newly-settled land—for some
departments are yet untouched, and new varieties in well-known depart-

ments are daily being discovered—yet, as far as these sciences are con-

cerned, the New Zealand Institute has indeed done noble work. But
how about the numerous other branches of science? What has been

done in astronomy, mathematics, physics and mechanics, economic and
social science and hygiene, &c. ? Very, very little, I fear. Yet the

study of some of these things is of vital importance to every community,
wherever situated and whatever its circumstances. For example, take

social and economic science. Is it out of our province to consider the

industrial complications which have recently fallen like a pestilence on

every English-speaking community ? Are we to sit, ' like the gods above

us, careless of mankind,' while the din of social strife is on every side of

us? We hear the most pernicious and, in many cases, the most absurd

opinions expressed by men who from their position have great influence,

and are regarded by many as leaders of thought. Surely we might profit-

ably leave for a time our rocks and bones, and study and teach plutology

!

When social and economic fallacies are in the air of the whole world-
like the influenza was a few months ago—why should we not at our meet-

ings help to solve difticulties and discuss problems connected with the

production and distribution of wealth, capital, labour, co-operation, com-
petition, wages, and the functions of Government—problems which would

surely be better considered for being removed from the arena of party

strife, and handled by those whose usual occupations require that they

should be thoughtfur, impartial, and logical, as well as acquainted with

the results of past experience and the teachings of recognized authorities

and past history ? Of the discussion of such questions it may be said
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there is already more than enough outside of our society ; and, indeed,
this is quite true. But I contend that we should approach them in a
different spirit, and with more chance of eliciting the spark of truth.

Again, it will be said, perhaps, that the introduction of vexed social and
economic questions into our lecture-room would bring in strife. If so,

more's the pity. For my part, however, for the sake of vitalizing our
body, I should not regret the occasional departure of a little of that calm
serenity which may be a mark of true philosophy, but is also a character-

istic of death. Wherever there is life there is, at all events amongst the
higher animals, always a certain amount of heat ; and it is the apparent
indifference of our Institute to subjects, such as these, of real and in-

tense human interest, that perhaps has partly alienated from it public
sympathy. Again, a more .important subject than sanitary science or
hygiene cannot well be conceived, and our colonies study it less than the
INIother-country—perhaps because they think there is less urgency about
it in sparsely-peopled lands, with abundant supplies, ordinarily, of good
food, air, and water, and generalh^ fine climate. But medical men know
well that there are many interesting and most important questions as to

the origin and prevention, prevalence and spread, of peculiar forms of

disease even in the healthiest colonics, well deserving attention on the
part of others than doctors. Consider, for example, the prevalence of

antemia among young people in New Zealand. Does this spring from ex-
ceptional indifference to and breach of hygeian law ? Or have geological
or meteorological facts something to do with it ? Has the perpetual bath
of sunshine to which we are subject, and which we so much enjoy, some
disadvantages in forcing on too rapid development and otherwise ? Is

the large amount of ozone that we breathe an unmixed blessing ? Is not
our drinking-water frequently so soft as to lower the strength of the
animal organism, and render it specially liable to the attacks of epi-

demics ? Are any other of our new conditions of living here particularly
unwholesome ? Is the hardy Anglo-Saxon race, when transplanted here,
to a lower latitude than that of its original habitat, deteriorating in
phj-sique somewhat ? How do the anthropometric results come out, as
drawn by Mr. Forbes from the figures collected at the Duncdin Exhibi-
tion, as regards young New-Zealanders ? What do the annual statistics

show as to the prevalence of insanity and suicide among us ? Is the
isolation of life so frequently endured in the remoter parts of the colony
producing an exceptional amount of morbid mental action ? To what
circumstance did we owe our recent visitation of influenza, a few months
after it broke out in the east of Europe ? Were the germs of the disease
brought by vessels, or conveyed by the winds in their terrestrial circula-
tion ? Tliese and a thousand other kindred questions, in the absence of
a Sanitary Institute amongst us, medical men and scientific specialists
might advantageously meet together to discuss, and much outside interest
would thereby be aroused."

The President advocated, as an aid to the Institute, the formation of
a Field Naturalists' Club, and of sections composed each of a few of the
members who are devoted to some special subject.

40
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First Meetesg : 13th May, 1890.

Dr. Belcher, President, in the chair.

Papers.—1. " Description of a Xew Species of Jligas, with
Notes on its Habits," by P. Goven, F.L.S. (Transactions,

p. 123.)

2. 'Descriptions of Xew Native Plants, with Notes on
some Known Species,' by D. Petrie, M.A., F.L.S. (Transac-

tions, p. 398.)

3. "On the Ontlying Islands south of New Zealand," by
F. E. Chapman. (Transactions, p. 491.)

The Cotmcil formed itself into a committee to make arrangements,
in connection with the visit of the Australasian Association for the
Advancement of Science to New Zealand, for receiving and welcoming
visiting members of the Association.

Second Meetlsg: 10th June, 1890.

Dr. Belcher, President, in the chau-.

Xeiv Member.—H. Webb.

Papers.—1. "Notes on the Etymology of the Word
' Penguin,'" by Dr. Belcher, Eector of the Boys' High School,
Otago.

2. •• On the Existence of the Cat in Ancient Italy," by Dr.
Belcher, Pvector of the Boys' ECigh School, Otago.

3. " On a New Species of Cehnisia," by F. Pi. Chapman.
(Transactions, p. 407.)

A specimen of the plant described was exhibited.

Profes5or Parker exhibited a fine coloured cast of the head of a pigmy
whale, NeohdUzna marguiata, presented to the Otago Museum by Dr.
Starling, Hon. Curator ef the Adelaide Museum.

Mr. Petrie exhibited specimens of a new species of Olearia, and some
other native plants.



Otago Institute. 627

Thied ILeetixg: Sth July, 1890.

Dr. Hocken, Vice-president, in the chair.

Neic Jlcmbcrs.—^\'incent Pyke and A. Hamilton.

Paper.—" On the Geological Demonstration of the Glacial
Extinction of the Moa," bj- the Eev. J. Christie.

The views held bv the writer were severely criticized by some of the
raembers who took part in the discussion on this paper.

Professor Parker exhibited a number of remains of the moa found
in various parts of Otago, which seemed to point to its comparatively
recent disappearance.

FouETH ]*Ieetdcg : 12th August, 1890.

Dr. Belcher, President, in the chau\

yfeiv Member.—Dr. Eobert Fulton.

Paper.—'' On the Philosophy of David Hmne," by Dr.

Salmond.

Fifth Meeting : 9th September, 1890.

Dr. Belcher, President, in the chair.

Papers.—1. •• On the Moa, and the Probable Cause of its

Extinction," by Vincent Pyke, M.H.E.
2. " On the Anatomy of the Eed Cod {Lotella bacchus),"

by J. M. Beattie, M.A. ; communicated by Professor T. J.

Parker. F.E.S. {Transactions, p. 71.)

Sixth Meeting : Uth October, 1890.

Dr. Belcher, President, in the chair.

Papers.—1. • Xotes on the New Zealand SquiUida," by
Charles Chilton, M.A., B.Sc. {Transactions, p. 68.)

2. "On the Changes in Form of a Parasitic Isopod
{Xcrocila)," bv Charles Cliiltou, M.A.. B.Sc. {Transactions.

p. 68.)

3. " On a New Parasitic Copepod," by G. M. Thomson,
F.L.S. {Transactions, p. 227.)

4:. " On Two Species of Cumacca," bv G. M. Thomson,
F.L.S.

0. '* On the Origin of the Sternum," bv Professor T. J.

Pai-ker, F.E.S. {Transactions, p. 119.)
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Annual Meeting : IS lit Novemher, 1890.

Dr. Belcher, President, in the cliair.

The retiring President, Dr. Belcher, read a paper " On the

Dramatic Works of Ibsen."

The annual report and balance-sheet were then read and
adopted.

Abstract.

The balance-sheet shows a balance from last year of £76 2s. Id.

;

subscriptions to date, £129 2s. 6d. ; making total receipts £204 7s. 4d.

Cash expenditure, £96 5s. 7d. ; leaving a credit balance of £97 9s. The
liabilities amount to £50. There is also a sum of £277 14s., fixed deposit,

in the bank.

Election of Officees fok 1891.

—

President—Professor

F. B. de Malbisse Gibbons ; Vice-jn-esidents—Eev. Dr. Belcher
and Mr. C. W. Adams ; Council—Professor T. J. Parker, Dr.

Hocken, Dr. De Zouche, Dr. Scott, Messrs. F. E. Chapman,
Q. M. Thomson, and D. Petrie ; Secretary—A. Hamilton.

After the business of the meeting was over, Mr. D, Brent mentioned
that the Otago Institute was just twenty-one years old. On the 3rd July,

1867, Mr. J. S. Webb, who took a very active part in the founding of the

Institute, convened a meeting in the long room of the Athenoaum Hall, at

which Dr. Hocken was also present. About three weeks afterwards a
meeting was held in the Provincial Council Library, at which the

Otago Institute was formally constituted. A list of the original members
showed eighty names, and on looking over it he was surprised to find

that twenty of them still belonged to the Institute. They were : Messrs.

C. W. Adams, G. M. Barr, A. Bathgate, L. O. Beal, A. Beverley, D. Brent,

E. Chapman, W. Fraser (Earnscleugh), Dr. Hocken, Jas. McKerrow,
W. Martin (C4reen Island), A. C. Purdie, E. E. C. Quick, James Rattray,
Hon. W. H. Reynolds, O. G. Russell, H. Skey, and Sir R. Stout. Others
had left the colony, but the following original members had passed away:
Messrs. \V. Arthur, Dr. Borrows, R. Gillies, S. Hawthorne, W. Langlands,
J. Macandrew, \V. D. Murison, A. C. Strode, and J. T. Thomson. Judge
Ward presided at the meeting to which lie had just made reference, and
Mr. J. S. Webb and Dr. Hocken were the first joint secretaries.
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Annual Meeting : 11th December, 1890.

Abstract of Annual Report.

The Trustees report that there has been no diminution in the popu-
larity of the Institute. Tlie expenditure has been kept within the income.
New books to the amount of £10 have been obtained. The Trustees record
their thanks for grants of £20 from the Borough Council and £-5 from tlie

Countj^ Council, and also to the Borough Council for £10 towards the ex-

pense of fitting up the Museum. The number of members is seventy-six,

being a slight increase on the last year. Ten ordinary meetings and one
special meeting were held, which were well attended. About a hundred
volumes have been added to the library. The Trustees record their thanks
for numerous donations of newspapers. A IMuseum has been established,

in which the exhibits returned from tlie South Seas Exhibition, and the
other collections of the societj', have been arranged by the Curators and
Mr. W. G. Johnston. The accounts sliow that, including a balance from
thein-cvious year of £12 13s. 7d., the total income was £126 5s. lid. ; and
£28 2«. 8d. is carried forward. The society also has £400 invested, and
moneys due to it in excess of its liabilities amounting to £24 9s. 8d.

Election of Officers for 1891.

—

President—Mr. M. L.

Moss ; Vice-president—Captain G. W. Bignell ; Hon. Treasurer

—Eev. John Blackburne ; Council—Messrs. Joseph Churches,
T. 0. W. Croft, Eobert Cross, W. C. Fendal, W. L. Fowler,

W. G. Johnston, A. H. King, John Nicholson, Robert Ross,

M. Scanlan, J. N. Smythe, J. P. Will.



HAWKE'S BAY PHILOSOPHICAL
INSTITUTE.

FiiisT Meeting : 9th June, 1890.

Dr. Spencer, F.L.S., President, in the chair.

Papers.—1. Inaugural address by the President, Dr. W. I.

Spencer, F.L.S.

2. "On Two Neck-orufiments or Pendants made of Bone
(found in Otago)," by K. Hamilton.

IMr. Hamilton also clescribed the moa-liunters' encampments at the

mouth of the Shag River, Otago, and shov^ecl specimens of flint knives

and of skulls and bones of the nioa found there by him.
Contributions to the Museum from the Kcrmadec Islands were

exhibited, consisting of two skins of a beautiful tropic-bird [Phaeton
rithricauchis "?), skins of the white-fronted tern and small white tern

;

also, the eggs of these birds. A skin, also, of a rare kind of mutton-bird
was shown.

Second Meeting : IdtJi Juhj, 1890.

Dr. Spencer, F.L.S. , President, in the chair.

Papers.—1. "On Health," by Eobert C. Lamb.

2. "The Halo of Benvenuto Cellini," by Dr. Moore.

3. " A Description of some Newly-discovered Indigenous

Plants, being a Further Contribution towards the making
known the Botany of New Zealand," by W. Colenso, F.R.S.,

F.L.S., ttc. {Transactions, p. 381.)

The author exhibited specimens of the plants described.

I\rr. F. Rhodes presented the museum with a piece of silver-ore from
the Kronberg IMine, in Norway.

Third Meeting: 11th August, 1890.

Dr. Spencer, F.L.S., President, in the chair.

Papers. — 1. "Further Notes on Coloured Sheep," by
Taylor White. {Transactions, p. 207.)

2. " On Yiuc-growing in Hawke's Bay," by the Rev. Father
Yardin. {Transactions, p. 528.)

The President gave a description of fish-fungus.
Miss Browning presented the Institute with a book entitled " Vege-

table Physiology," by " Vines."
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Fourth Meeting : 8th September, 1890.

Dr. Spencer, F.L.S., President, in the chair.

Paper.— '' On Useless or Injurious Instincts in Insects," by
Dr. Moore.

The President gave a very interesting account of the geological
descent of the horse.

Fifth Meeting : 13th October, 1800.

Dr. Spencer, F.L.S., President, in the chair.

Papers.—1. " On Eabbits, Weasels, and Sparrows," by
Taylor White. {Transactions, p. 201.)

2. " On the Relation of the Kidnapper and Pohui Con-
glomerates to the Napier Limestones and Petane Marls," by
H. Hill, B.A., F.G.S. {Transactions, p. 340.)

The President gave a very interesting account of the webs of spiders,
and some description of tlicsc animals and their method of constructing
their webs.

Sixth Meeting. : 14th November, 1890.

Dr. Spencer, F.L.S., President, in the chair.

I^apers.—1. " Bush Notes ; or, Short Objective Jottings,"
bv the Eev. W. Coleuso, F.E.S., F.L.S., &c. {Transactioiis,
p". 477.)

2. " An Enumeration of Fungi recently discovered in New
Zealand," by the Eev. W. Colenso, F.E.S., F.L.S., &c.

{Transactions, p. 391.)

3. " On Eats and Mice," by Taylor White. {Transactions,

p. 194.)

4. " A Description of some Newly-discovered Indigenous
Plants, being a Further Contribution towards the making
known the Botany of New Zealand," by W. Colenso, F.E.S.,
F.L.S., &c. {Transactions, p. 381.)

Annual General Meeting: 9th February, 1891.

H. Hill, B.A., F.G.S., in the chair.

Abstract of Annual Eeport,

Six ordinary meetings have been held, which were fairly well at-
tended. The number of papers read was twelve. The Council report the
sale of the property upon which the sum of £100 was lent, and which had
to he taken over. The nctt amount obtained was £5 14s. Gd. A groat im-



632 Proceedings.

provement in the financial position is reported, and the special thanks
of the society are due to the Honorary Treasurer and the then Honorary
Secretary, J\Ir. A. V. Macdonald, for their efforts in effecting this.

No additions were made to the library, which was owing to the large
amount due for books purchased during the last and previous years ; but
the Council hope that additions may be made during the coming year.
The library has been catalogued. The number of members now on the
roll is 100.

Election of Officees foe 1891.

—

President—Mr. H. Hill

;

Vice-president—Mr. L. Lessong ; Treasurer—Mr. J. S. Large
;

Secretary—Mr. Geo. White; Auditor— Mr. T. K.Newton;
Council— Drs. Moore and Spencer, Messrs. J. W. Craig,

H. H. Pinkney, P. S. McLean, and J. T. Carr.

Exhibits.— During the evening two interesting exhibits

were placed before members. The first was a specimen of the
bloom of Crinum asiaticum, concerning which there was quite

a history to tell. Its introduction was due to Mr. Bidwill,

whose name is w'ell known to botanists, and who was the first

European to ascend Tongariro. He visited Mr. Colenso at the
Bay of Islands some fifty-four or fifty-five years ago, and on
his return to Australia he sent over a number of seeds and
bulbs. Of these only two tubers of Crinum grew, and when
Mr. Colenso came to Hawke's Bay he brought these with him,
and for twenty-five years watched and waited to see them
bloom, but in vain. At last his patience was rewarded by a
fine spike of bloom, and since then the plants have year after

year sent up flower-stems. The exhibit was much admired.
The other exhibit was a fine specimen of the star-fish, caught
at the Spit by a fisherman, and sent to the Museum by Mr.
Brugh. It was a large specimen, being about 18in. measured
across the extended rays, of which there were eleven.
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First Meeting: d4h March, 1890.

The Bishop of Nelson, President, in the chair.

Exhibits.—The Curator exhibited specimens of larva of

Eristalis, beetle {Othophagus cjranulatus), and humble-bee
(Bombus terrestris) ; also twelve Poonah figures, and a number
of Indian curios, presented by Colonel Farrington ; sand-plover,
desert-chat, male and female wheatears, a little grebe, all from
Palestine ; an ibis, from New Guinea ; a PJiamphocehis jacopa
and a Dendrochclidon mysticalis, from Borneo, presented by
the President; a duck-billed platypus {Ornithorhynchus), from
Tasmania, presented by Mr. A. S. Atkinson ; fossils flom
Awatere, presented by the Curator.

Papers.—1. "On a Specimen of the Great Eibbon-fish {Be-
galecus argcnteus) taken in Nelson Harbour," by E. I. Kingsley.
{Transactions, vol. xxii., p. 333.)

2. " Notes on Blights," by James Hudson, M.B. {Transac-
tions, p. 111.)

The author exhibited two specimens of blight

—

Dactylophis calcco-

larice and Lecaniuvi hispidum.

Second Meeting : 7th July, 1S90.

The Bishop of Nelson, President, in the chair.

Exhibits.—Specimen of Burmese carving, presented by Mr.
Snodgrass ; eight volumes, some scientific instruments (prism,

air-pumps, &c.), and two frames of Egyptian photogi'aphs,

presented by the late Hon. Secretary, Dr. Coleman ; a cat-

fish, by Mr. McArtney ; specimen of John Dory {Zeus faber),

presented by the Curator. The Curator also exhibited a

Fijian carved battle-axe ; and the " Eeport of Observations of

Eclipse of the Sun," from the Lick Observatory, by Professor

Holden.

New Member.—W. E. Fleming.

Paper.—" Mount Cook and its Glaciers," by W. S. Curtis.
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Third Meeting : 1st September, 1890.

The Bishop of Nelson, President, in the chair.

New Mevihcrs.—Revs. W . Evans and F. W. Isitt.

Exhibits.—Specimens of Gorrjonidce, or marine tree, from
Big Bay, South Island, exhibited by Messrs. Lukins and
Marris ; ha}matite-iron pot from Parapara, presented by Mr.
Washbourne ; a number of fossil leaves in sandstone from the

Port Hills, by Mr. T. B. Huffam ; and stuffed specimens of

Hamatoims longirostris, or pied oyster-catcher, by Master
Kempthorne.

The Hon. Curator reported tliat a new fern had been discovered
by Mr. J. Campbell, of Nelson, and a full description of it, by Mr, Kirk,

would be available in a sliort time.

Papers.—1. " Notes on Scdoglaux albifacies, the Laughing
Owl of New Zealand," by R. I. Kingsley. (Transactions,

p. 190.)

A specimen of this bird, stuffed, which was captured at the Tadmor,
was exhibited, and presented to the IMuseum.

2. "Alaska," by T. B. Huffam.
The paper elicited considerable discussion. Numerous photographs

of the scenery, natives, and objects of scientific interest of this wonderful
and almost unexplored region were exhibited.

Annual Meeting : 11th November, 1890.

The Bishop of Nelson, President, in the chair.

Neiv Members.—Messrs. Greenwood and L. R. Turnbull.

Abstract of Annual Report.

The Hon. Secretary's report showed that there was a growing in-

terest in the work of the Society. The papers read were original, and
the meetings well attended. During the session five new members joined
the Society ; and Dr. Coleman, who for five years past had filled the position
of Hon. Secretary, resigned, owing to his departure for England.

The Hon. Curator's report showed that the Museum was in good con-
dition, and the list of donations compared most favourably with those of

previous years.

The Hon. Treasurer's report showed a satisfactory credit balance.

Election of Officers fok 1891.

—

President—The Bishop
of Nelson ; Vice-presidents—A. S. Atkinson and Dr. Boor ;

Hon. Secretary—Sidney Black ; Hon. Curator—R. I. Kingsley ;

Hon. Treasurer—Dr. Hudson; Council—J. Holloway, Dr.

Mackie, Dr. Cressy, Rev. W. Evans, and Rev. F. W. Isitt.

Exhibits.—A large piece of greenstone, by the President

;

a boulder from Jackson's Bay, by the Hon. Curator : both
exhibits were cut and polished at Aberdeen. Dr. Tatton
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presented a large fossil from Mid-Buller, West Coast. Speci-

men of mica, by Mr. Bayfeild. Mr. W. Martin exlribited a
beautiful yellow parroquet {Platijcerciis (luriceps), shot near
the Eeservoir, Brook Street, Nelson.

Papers.—1. "On a Remarkable Variety of Asplcnium udl-

brosum, J. Sm.," by T. Kirk, F.L.S. (Tmnsactioiis, p. 424.)

2. " On the Occurrence of Danais plexippus and Sphinx
convolvuli (?) in Nelson," bv E. I. Kingsley. {Transaciions^

p. 192.)

Specimens of these insects were exhibited by the Hon. Curator.

3. "Description of a Remarkable A^ariation in the Colour
of Platycercus auriceps," by R. I. Kingsley. (Transactions,

p. 192.)
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GENEEAL EEMAEKS FOE 1890.

Januaey.—Ver}- fine in North ; generally showery during middle of

month over centre, and showery in South ; winds on the whole moderate,
and prevailed from S.W. and N.W.

February. — Very fine dry weather throughout, with moderate
variable winds.

. Mabch.^—Generally fine weather, witli pleasant showers, especially

towards end of month. Earthquake over centre on 7th, at 5.30 p.m.,
slight.

April.—In North heavj- rain, especiallj" in earl}- part of month, and
strong N.E. and N.W. winds ; in South showery, but small total fall, and
light winds. Earthquake over centre on 9th, at 4.5 a.m., smart.

Mat.—Generally showeiT impleasant weather throughout. Slight

earthquake in South on 1st, and meteor on 21st.

Ju:jrE.—Showery, with intervals of fine weather ; wind moderate.

July.—A verj- wet month, with prevailing N.E. and S.E. winds, and
frequently strong. Slight earthquake over centre on 16th, at 9.30 a.m.

August.—In North and over centre showery weather, with strong

N.E. and S.E. winds ; in South fine, with moderate W. and S.W. winds.

Slight shocks of earthquake on 15th, at 6.45 a.m., over centre.

September.—In extreme North showery during middle of month,
with strong N.E. winds ; over centre showers with intervals of fine, and
strong winds from N.W. and S. ; in South, fine with moderate winds.

October.—In North heavy ram, especially in latter pai-t of month,
and strong winds from N.E., N.W., and S.W., also thunder ; over centre

showery, but not excessive rain, and strong N.W. winds ; in South
frequent showers of rain, but not heavy fall ; strong W. and S.W. wind
during latter part of month.

November. — Generally fine weather, although rather showery in

early part of month in South ; rather windy from N.W. over centre.

December.—In North, fine with little rain ; over centre heavy rain

in early part and showery during latter part of month, and strong N.W.
winds ; in South generally showery from S.W. and N.W.
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NEW ZEALAND INSTITUTE.

HONOEAEY MEMBERS.
1870.

FiNSCH, Otto, Ph.D., of Bremen
Flower, W. H., F.R.S., F.R.C.S.
Hooker, Sir J. D., K.C.S.I., C.B.,

M.D., F.R.S.

VON Mueller, Baron Sir Ferdi-
nand, K.C.M.G., M.D., F.R.S.

Owen, Sir Richard, K.C.B.,D.C.L.,
F.R.S.

Richards, Admiral Sir G. H., C.B., F.R.S.

1872.

Grey, Sir George, K.C.B., D.G.L.
|
Huxlev, Thomas H.,LL.D., F.R.S.

1873.

BowEN, Sir George Ferguson, 1 Cambridge, The Rev. 0. Pickard,
G.C.M.G., P.C.

I

M.A., G.M.Z.S.
GtiNTHER, A., M.D., M.A., Ph.D., F.R.S.

1874.

3\IcLachlan, Robert, F.L.S.
|
Newton, Alfred, F.R.S.

1875.

ScLATER, Philip Lutley, M.A., Ph.D., F.R.S.

1876.

Etheridge, Prof. Robert, F.R.S. | Berggren, Dr. S.

1877.

Weld, Sir Frederick A.,G.C.M.G.
|
Sharp, Dr. D.

1878.

MtJLLER, Professor Max, F.R.S.

1883.

Thomson, Sir William, F.R.S.
|
Ellery, Robert.L. J., F.R.S.

1885.

Sharp, Richard Bowdler, M.A., I Wallace, A. R., F.L.S.
F.L.S.

McCoy, Professor Sir F., K.C.M.G.,
|
van Beneden, Professor J. P.

Sc.D., F.R.S.
I

VON Ettingshausen, Baron C.

1890.

Riley, Professor C. V.
|
Nordstedt, Professor Otto, Ph.D.

LiVERSiDGE, Professor A., M,A., F.R.S.
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ORDINAEY jMEMBERS.

WELLINGTON PHILOSOPHICAL SOCIETY.

r* Life-members.]

Allen, F.

Atkiusou, A. S., Nelson
Barraud, W. F.

Barron, C. C. N.
Barton, W.
Batkiu, C. T.

Beetham, G., M.H.R.
Beetham, W. M.
Bell, E. D.
Best, E., Gisborne
Blair, J. R.

Blair, W. N., C.E.
Bold, E. H., C.E., Napier
Bothamley, A. T.

Brandon, A. de B.
Brown, W. R. E.
Buchanan, John, F.L.S/''

Buller, Sir W. L., K.C.M.G.,
D.Sc, F.R.S.

Byrne, J. W.
Caldwell, R.

Carnnbell, Major
Carhle, Yv^. W., M.A.
Chapman, Martin
Chatfield, W. C.

Chudleigh, E. R.
Cohen, W. T.

Colenso, W., F.L.S., Napier
Collins, A. S., Nelson
Connal, E.
Cooper, A. McD.
Dasent, Rev. A.

Davis, J. W.
Davy, Dr. T. G., Kmuara
Dawson, William
Denton, George
Donaldson, R.
Drew, S. H., Wanganui
Duthie, J.

Earle, P.

Esdaile, J., Gamaru
Ferard, B. A., Napier

Ferguson, W., C.E.
Field, H. C, Wanganui
France, Charles, M.R.C.S.E.
Frankland, F. W.
Eraser, Hon. Capt., F.R.G.S.,
Dunedin

Eraser, F. H.
Gillespie, C. H.
Gordon, H., F.G.S.
Gore, R. B.
Govett, R. H.
Grace, Hon. M. S., M.D.
Graham, C. C.

Gudgeon, Lt. -Colonel
Harcourt, J. B.
Harris, J. Chantrey
Hart, Hon. Robert
Hassell, Dr.
Hector, Sir James, K.C.M.G.,

M.D., F.R.S.
Henley, J. W.
Herbert, W. H.
Hewitt, J. D. R., Com'dcr R.N.
Higginson, H. P., iM. Inst. C.E.
Holmes, R. L., F.R. Met. Soc,

Fiji-:^

Holmes, R. T.

Horn, J., Pitone
Hudson, G. V.
Hughes, H., M.I.M.E.
Hulke, C, F.C.S.

Hurley, J.

Inwood, D., Canterbury
Johnson, Hon. G. Randall'

Joseph, Joseph
Kenny, Hon. Captain C.

Keyworth, A. B.

King, T.

Kirk, H. B., M.A.
Kirk, Thomas, F.L.S.

Kirk, T. W., F.R.M.S.
Kirk, W. L.
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Kuight, Charles, F.K.C.S.,
F.L.S.

Knowles, J.

Ivrull, F. A., Wangaaui
Lee, C. W., Otaki
Lee, E.
Levin, W. H.
Liffiton, E. N., Waugauui
Logan, H. F.

Lomax, H. A., Wanganui
Macdonald, T. Kennedy
^lackay, J., M.A.
MacKellar, H. S.

Mackenzie, F. Wallace, M.B.
Mantell, Hon. W. B. D.,

F.G.S.
:\rarchant, J. W. A.

Martin, Dr. A.

Maskell, W. M., F.E.M.8.
Mason, Thomas, Hutt
Mas\\-ell, E.
Maxwell, J. P., A.I.C.E.

McKay, Alexander, F.G.S.
McLennan, J., Manawatu
McWilliam, Eev. W., Otaki
Nairn, C. J., Hawke's Bay
Nathan, J. E.
Newman, Alfred K., M.B.,
M.E.C.P.

Park, E. G.-
Pearce, E.
Pharazyn, C., Waii'arapa

Pharazyn, C. J.

Pharazyn, Hon. E., F.E.G.S.,

Wanganui
Phillips, Coleman
Pierard, C. H.
Pollen, Hugh
Powles, C. P.

Poynton, J. W.
Prendergast, Sir J., Chief Jus-

tice

Eeid, W. S.

Eichardsou, C. T.

Eichmond, Mr. Justice

Eichmond, F. C.

Eichmond, M.
Eobinson, H. W.
Eobinson, T. H., Makara
Eowan, Captain T. C.

Eutherfurd, W. G.
St. Barbe, Charles
Samuel, E.
Seymour, A. P.

Suncox, W. H., Otaki
Sinclair, J.

Skerman, Dr. Sydney, Martort

Skey, W.
Smith, Benjamin
Smith, Charles, Wanganui
Smith, S. Percy, F.E.G.S.
Stewart, J. T., Manawatu
Stowell, H. M.
Stuart, A. P.

Tod, Andrew, Wanganui
Trayers, W. T. L., F.L.S.

Tregear, E.
Trimble, M.
Turnbull, A. H., London
Turnbull, E.
Turnbull, Thomas
Wakehn, T., M.A.

Hon. G.Waterhouse,
F.E.G.S.

Watt, W. H.
Willcox, H.
Woodhouse,

London.

M.,

Wanganui

Alfred James,

AUCKLAND INSTITUTE.

[Honorary and life members disfcinguished thus *.]

Adams, J., B.A., Thames Alexander, C, Auckland

Aickin, G., Auckland
\

Alexander, J. M., x\uckland

Aitken, W. ,, |

Atkin, W., Tamaki
Aldis, Prof. ,,

i

Baber, J., C.E., Eemuera
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Baker, Eev. S. W., Auckland
Bakewell, R. H., M.D., Auck-

land
Ball, T., Onehuuga
Ball, W. T., Aucklaud
Bartley, E., Devonport
Bates, Rev. J., Devouport
Bates, T. L., Newcastle,
N.S.W.-

Batger, J., Auckland
Beere, D. M., C.E., Polisouby
Bell, Dr., Whangarei
'Bell, E., Aucklaud
Berry, W.
Blvthe, J. C, Rotorua
Bourne, C. F., M.A., Auck-

land
Brett, H., Aucklaud
Brigham, J. M., Auckland
Brock, A. ,,

Broun, Captain T., F.E.S.,

Drury
Brown,'Prof. F. D., Auckland
Brown, H. ,,

Buchanan, J. ,,

Buchanan, W., Devonport
Buckland, A., Aucklaud*
Buckland, W. F., Reniuera
Buddie, T., Auckland
Bull, G. W., Thames
Bmgess, E. W., Devonport
Burton, Capt., Loudon'-'

Bui'ton, W., Lake Takapuna
Cameron, R., Auckland
Campbell, H.
Campbell, J. L., M.D., Auck-

land
Campbell, Rev. J., Ponsonby
Carr, R. C, Remuera
Chambers, J., Auckland
Champtaloup, E., Auckland
Cheal, P. E., Thames
Cheeseman, T. F., F.L.S.,

Auckland
€hing, T., Parnell

Clark, J. M., Remuera
Clayton, W. T., Auckland

Cochrane. W. S., Auckland
Colbeck, Captain, Epsom
Combes, F. H., Auckland
Coom, J., C.E.
Cooper, C.

,,

Cooper, T.
,,

Cowie, Rt. Rev. W. G., DA).,
Bishop of Auckland

Cozens, G., Aucklaud
Craig, Mrs. E., Auckland
Cranwell, R. ,,

Cruickshauk, D. B., Auckland
Cussen, L., Hamilton
Darb}-, P., Aucklaud
Davies, W., Whakatane
Davy, T. G., M.R.C.S.E.,
Ponsonby

Dawson, F.W.E., M.R.C.S.E.,
Auckland

Diguan, P. L., Auckland
Dignan, Hon. P., Aucklaud
Dufaur, E. T. ,,

Duxfield, R. D., Remuera
Edson, J., Devonport
Ehrenfried, L., Auckland
Fallon, D.
Farmer, J., London
Fenton, F. D., Kcxipara

Fidler, W., Xorthcote
Firth, J. C, Auckland
Fowlds, G.
Fox, Hon. Sir W., K.C.M.G.,
Auckland

Eraser, G., Auckland
George, C. S.

Girdler. Dr.

Goldie, ]).

Goldsmith, £. C, Tauranga
Goodall, J., C.E., Auckland
Gorrie, W., Auckland
Grace, L. M., Taupo
Graham, W. K., London
Gray, A., Remuera
Grev, C, Auckland
Grey, J.

Grosch, F.

Haines, C. H., M.D.,F.R.G.S.,
Auckland
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Hardie, J., Auckland
Harding, S., C.E., Auckland
Haszard, H. D. M.
Haultain, Hon. Col. ',,

Hay, J.

Heather, A. ,,

Heinitz, R. ,,

Henton, J. S. ,,

Herapath, P.

Herbert, T., Parnell

Hesketh, E., Auckland
Hill, W. J.

Hobbs, E., Pokeno
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Hunt, R. R.
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Johnson, H. D., Rotorua
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Kidd, A.

Kidd, Rev. R., LL.D., Auck-
land

Kirk, T., F.L.S., Welhngton-
Kitt, T. W., Auckland-
Lanigan, Pierce, Auckland
Larkins, F., London
Leaf, C. J., F.L.S., F.G.S.,
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Lennox, J. M., Auckland
Lennox, N. G., Sydney"
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Lodder, W. ,,

MacArthur, J. P., Auckland
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Macmillan, C. C.

Mahoney, T.

Mair, Capt. G., Napier
Mair, R., Whangarei
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Martin, .]., F.G.S.
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Park, James, F.G.S., Thames
Paul, Rev. J. S., Onehunga
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Shaw, H. ,,

Shrewsbury, A., Parnell

Simpson, F., Whangarei
Sinclair, A., Auckland
Smith, A. R.
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Tinue, T. F. S., London
Upton, J. H., Auckland
Urquhart, A. T., Kavaka
Vaile, S., Auckland
Von Stilrmer, E. S., Auckland
Wade, H. G., xUickland
Wallis, Eev. Dr., Auckland
Walsh, Eev. P., Waimate
Wavmouth, J., Auckland
WelDb, F. R.
Webster, J., Hokianga
Weetman, S., F.R.G.S., New

Plvniouth'-'

Whitaker, Sir F., Auckland
Wildman, W.
Will, W.
Williams, Yen. Archdeacon
W. L., Gisborne

Williamson, C., Auckland
Wilson, H. M., Warkworth
Wilson, W. S., Auckland
Winks, J., Parnell
Withy, E., Eemuera"''

Wortliington, H., Auckland
Wright, F. W., L.M.B.,

Toronto, Parnell.

PHILOSOPHICAL INSTITUTE OF CANTERBURY.
[^Life-members distinguished thus *.]
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648 Appendix.

Huttou, Prof. r. W., F.G.S.-*

Irwood, A. E.
Ivev,.W. E.
Izard, W., B.A.
Jennings, Dr.

Julius, C, The Eight Eev.
King, G.
Laing, E. M., M.A., B.Sc.

Lohse, Miss J. S. C.

Loughrey, A.

Mannering, G. A.

Mclntvre, G.
Meesou, J. T., B.A.
Mevrick, E., B.A., F.E.S.
Moilett, T. A.-
Monro, D. H.
Moorhouse, Dr.

Mountfort, B. W.
Mountfort, C. J.

Mm-phy, M., F.L.S.
Nalder; W. A.

Palmer, J.

Purnell, C. W.

Eoss, J. V.
Eouse, Eev. W.
Scott, J. L.
Shanks, C. B.
Sparks, W., jun.

Speight, E., M.A.
Stanford, Eev. Canon
Steadman, F. G.
Stewart, Dr. D. M.
Symes, W. H., M.D.-
Townsend, Dr. J. H.
Townsend, J.

Veel, J. Colborue
Wakefield, C. M., F.L.S.

,

F.E.S.
Webb, H. E., F.E.M.S.
Westenra, P.

Wilkin, E., jun.

Wilson, H.
Wood, L. B., M.A.
Wood, W. D.
Wright, T. G.

OTAGO INSTITUTE.
'* Life-inembers.l

Abel, H. J., Lawrence
Adams, C. W.
Allan, John, Greytown
Allen, James
Barr, G. M.
Barth, A. J.

Batchelor, F., M.D.
Bathgate, Alexander"''

Beal, L. O.
Beal, L. 0., jun.

Belcher, Eev. H., LL.D.
Bell, A. D., Waihemo
Bell, G.
Beverley, A.

Binns, G. J., F.G.S.
Black, Professor

Braik, G. D., Invercargill

Braithwaite, J.

Brent, D.
Brent, Spencer

Bridges, G. G.
Brown, Thomas
Brown, W.
Brown, W. McD.
Buchanan, N. L., Eakaia"''

Buller, W. B.
Burt, Alexander
Campbell, Eobert, St. Clair

Chapman, F. E.
Chapman, E.
Chilton, C, M.A., Port Chal-
mers

Colquhoun, D., M.D.
Cook, G. L., Palmerston
Cunningham, Dr., Port Chal-
mers

Denniston, G. L.

De Zouche, Dr.'''

Don, J. E.
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