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Colony ¥o. 4. In December, 1840 Kujor §. A, Buddla succeadsd in landing
upon the formerly considered inaceessilile Xoeth-East Island, which les immedi-
atoly to the North-East of freat Island. Here;, antidst Inxurisnt vegetation
dominated by the large puka; Major Baddle found Placostylue bollonsi to be
guite abundant. - ' o

A point of epecinl interest is that these suaily are identical with thoee of
the north-esét colony on Grept Island, in spite of the intervening waterway.
NorthvEast Island, however; showed ahundant evidece of Muori cccnpation,
and so it scers very probabla. that the Muoris cither intentionally or uminteu-
%;‘.mwl were responaible for acclimetising the sodily 4o this island. The South-

Veat King was visited by Major Buddie also, but no Plavcafyius was seew.

Considerations. L

If the differentiation into three forms of Placostylus on Great Islx_nd is
the result of induced isolation caused by Maori occupation during a peried of
at least three centuries, why is the North-East Island population identical with
one of the colonies on Great Island? A probable reason may be that the utiliza-
tion of the almost inaccessible North-East Island as a Kitchen garden by the
Maoris was a late development after the land on Great Island had deteriorated
throngh over-cultivation.* The presence of stone contour walls to retard the
washing away of the soil on the steep slopes of Great Island is sufficient evidence
of the problem that heset the former Maori occupants.

Geexmal,
With all work -on mail 'p'op‘ula.tiom the determination of the length of time
requisite for the development of & new form js the meyt diffienit to sasess. My
resent work, ‘whiils i_-_,ﬁ.gﬁ&&miptive of exieting coloniss, pdvides a basis
?ur future cheaks, bt - 5 cipated that the lapse of mamy yéars will be
required to show gy murkel differenece. _ )

To feturn to Paryphanta umicoloviséa of the Seddonville faf, it may be
noted thst the m ured‘lﬂn' fith eollected in 1000, when theloed Iy was in wirgin
hush, oén be m with ‘the pressnt population’ of the wrea, whick
js persisting under greatly altered conditions.

THE CONSTITUTION AND RELATIONS OF THE
NEW ZEALAND ECHINODERM FAUNA
By H. Bamsacroveti WL, Victoris University Cdiiege, Wellington
External Relations of the Fauna.

Ti. MorTExsEX (1925) has already given reasons for including in the New
Zealand faunal region the Kermadee and Auckland-Campbell Islands as well as
the Chathams and the main islands. Within the region thus defined, and taking
into aceount eight species awaiting publication, there are known to oceur 177
gpecies. As is shown in the histogram (Fig. 1), 141 species (c. 809 ) are
endemie, 29 (c. 169 ) comprise Australian and Indo-Pacific species, 4 (e. 29)
are Magellanic, and 3 (c. 29%) are cosmopolitan, The high proportion of endemic
species may be correlated with the supposed prolonged isolation of the region:
the external relations are chiefly with the Australian-Indo-Pacific faunas: the
relation to the Magellanic region is very weak—and as shown later in this paper
—ocenrs in the southern provinees only and in an area of mixed waters.

The above figures confirm Mortensen’s earlier deductions, and as he has
discussed the external relations in some detail, the main part of this paper
is devoted to a survey of the internal constitution of the fannal region, based on
fuller data on the distribution of echinoderms which are now available. It is
obviously desirable to establish whether the echinoderms provide any evidence
as to the existence of marine provinces within the New Zealand region. If such
can be shown to exist, their relation to the distribution of other recent groups
will be of interest; at the same time some further guide may be provided for
palacontological studies since echinoids are commonly found in the fossil state.

*D’'Entrecasteaux observed smoke rising from North-East Island in 1792.



Zoological Sciences 209

Bathymetvie Zonation.
Echinoderms generally exhibit a marked zonal distrilution. The following
bathymetric zones are customarily recognized:—
1. Littoral—
(a) Eulittoral—0-50 metres
(h) Sublittoral—30-200 metres.
2. Abyssal—200 metres and over
The majority of New Zealand echinoderms appear to be rather strietly stenozonal,
i.e., each species is confined to a single zone. The few enrvzonal forms are referred
to later. There appear to he some 44 abyssal speeies. Sinee these cannot be
utilised in delineating provinces, they are not further considered lere, but for
reference a check-list follows.

Check-list of Abyssel Echinoderms.
{a} Recorded hitherto only from Kermadee Islands:

\ Astrosehema horvidum Opliomusium scalare
A. salix Ophiophyllum petilum
Ophiacantha cornmuta Nolagter torulatus
0. vepratica Phormosoma rvigidum
Ophioplinthaca plicato Aygloometra incerla
Ophiomoeris clausa Stivemetra breviradia
Ophiurases obstrictus Thalassemetra echinata
Amphivra argentea Glyptometra inaequalis
A lanceolata Charitometra basicurva
Oph:iactis flernosa O, incisa
0. cuspidata Metaerinus nodosus
0. wama M. wyrillii
0. cancscens Saracrinus varians
Ophiochiton lentus Diplocrinus alternicivrus
Ophiocoma brovipes H ypalocrinus naresianus

(b) Recorded from near Kermadee Islands and from off East Coast of
North Island :

Thawmatomelva alternata

(e) Recorded from off North Cape:
Ophigereas longipes
Astrotoma benhami

Ophiactis hirta
(d) Reecorded from off East Coast of North Island:

Ophiacantha vilis Ophiozonella stellata
Ophiomastus teguliting Cosmasterias fragilis
Amphiophiura ornata Pourtalesin tagwaenla
Homalophiura irrorata Temunoplenrus aeynaiudi
Ophiocten hastatum Pentametvacrines semperi

Most of the above records were made by the Challenser Fxpedition from
only a few stations. The lists may require angmentation Ly one or twa species
the zonation of which is dubious, and doubtless many species oceur which are
yet unknown.

Marine Provinces within the New Zealand Region,

If New Zealand echinoderms are listed according to their oecurrence in
the North Island, Cook Strait, South Island, Stewart Island, ete., no satisfactory
grouping emerges; most of the species overlap geographicallv. As a result of
molluscan studies, Finlay (1925 and later) has established certain marine
provinces within the region. It is satisfactory to find that if the echinoderm
distribution is compared with that of the mollusea a close measure of agresment
is seen, save for some minor divergences to be noted helow—probally attrilmtable
to incomplete data. The provinces may be considered from north to south in
order, and stenotopic species designated for each. It should be noted that the
cheek-lists must be regarded as provisional, as it is almost certain thatr = number
of species at present known' only from one provinee will later prove to he more
or less eurytopic. On the other hand, any association of species renerally corres-
ponding with one or other of these check-lists—as may be found in late Tertiary
strata—is likely to indicate environmental conditions approximating to those of
the corresponding extant province.
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Kermadecian Province. From the Kermadee Islands only a swall eulittoral
fauna is known. It includes & number of forms highly characteristic of the
New Zealand resion as a whole, but also includes six distinctive species which
may be listed as Ftl‘llnlul)ii‘.

Amphivra kermadecensis Astering oliveri
Petricia imperinlis Axtrostole rodolphi
Asterope lissotergum Coscinaglering edmondi

Considering the Kermadecian fauna as a whole, 7500 of its 11 species are forms
endemic to the New Zealand rvegion. The relationzhip with Australian-Indo Pacifie
faunas is marked, compristmg 219 of the fauna, There is no sign of any
Magellanic ¢lement.

Aupourian Provinve. This province has been variously defined, but ineludes
the northernmost part of the North Island. Eehinoderm evidence would sugaest
that the sonthern boundary on the eastern side cannot fall north of Whangarei—
for otherwise speeies such as Asterodiscus truncato and Brisus gigas, with
distinet Australian-Indo-Pacifie facies would present an anomalous distribution.
The proportion of species ocenrring in the area north of Whangarei and endemic
to the New Zealand region is 706, a figure again lower than the average for
the entire region. The stenotopie fauna may he listed at present as follows:

Enlittoral: oo e ;
wewmaria hollonsi

Sublittoral:
Astroceres elegans Laganwm depressim
Astroporpa wcilsoni Brissus gigns
Ophiothriz arigtulata Halothuria neozelanicn
Astropectea dubiosus Cucumaria farquhari
Asterodigcus truncatus Prolus neozelanicus
Ogmorcidaris henhami (fomanthus novaezelandine
Avacosomo thetidis Argyrometre mortengeni

Pgesidochinus variegatus
Tn thiz provinee the relationship with Australian-Tnde-Pacifie faunas is most
marvked, eomprising 27.5% of the entire fauna. Again, ag in the case of the
Eermadecian provinee, there iz no discernible Magellanic element,

Cookinn Provinee. This is taken as comprising the vemainder of the North
Taland as well as Cook Strait and the morthern half of the Sonth Island. It is
an area rieh in species botl curytopie and stenotopic. The stenotopie species
comprise 29, out of a total list of 74 littoral forme, and are ag follows:

Eulittoral:
Amphivra aster Astrostale sealra
A. norae Avaehnpides zelandiae
A. rosea Cuetemarie ocnoides
A. annulifere Phyllophorus longidentis
Dipladentias dilatwiug P.dearmatus
Ntegnaster infletus Coudine eoriaeea {also sukblitt,)
Fehinaster farquhari Protankyre uncinata (also sublitt.)
Sublitioral:
Gorgonecephalus chilensiz Astropecton primigenius
var. novaeselandice Psilaster aowmipaius
Ophiocentrus novaezelandine Persephonaster neozelanicus
Amplinre sp. nov. Lawidia vario
Ophionercis novaczelandiae L. neozelanica
O pliiocoma sp. Nov. Eurygontas bylecanthus
Pectinura 2. WX, Npatangus multispinus
Opliozonella megaloplor Brigtoysis selandiae

The proportion of speeies endemic to New Zealand herg veaches 186 of
the entire littoral fauna for the provimee, a figure which approximates the
average for the New Zealand region as a whole. The Australian-Inde-Pacifie
element shows a ecorresponding drop to 1695, ualse equal to that of the whole
New Zealand region. Here for the first time a Magellanic element occurs, equal
to some 3.49. Thus the Cookian fauna, apart from its stenotopic forms, presents
a broad scetion of the whole New Zealand echinoderm fauna.

MWoriorian Province. Unfortunately, the evidence from echinoderms as to
the existence of a distinet provinee for the Chatham Islands is completely
nezative, Only a-small number of species are known, and all are eurytopie. The
need for a survey of Chatham TIslande echinoderms is obvious.




Zoglomieal Relenees 211

Farsteeiun Provivee, Frow the southem part of the Sowth Tslawd and
Stewart Ilamd n fauna of 46 cehimslerme s Epowir, Imt of theee the orent
majority are enrvtopiv: the & stentonie speeies are all satittoral, as falluw :

Aphiopmyre durkiensia furc i ein bt funt
fhafiinne phthas gfricartonsgie Prenetcenierwm s hom pronf
N prdedzacee prailie feanlidictta vigrn
Pevidontagter henham s Croananlbus benhomi

Bpwedes emdeinie 1o New Zealnnel heps compri=c as mael as 83%% of the
prowineial foma. Tl Aastvalion-Tado Pacifie clengent falls to omly 1167, a
firuve minel Indow (he averane tor the whole of New Zealond, while the Magellanic
clement i~ relathvely binl, bwing 490, Tn other resperts Uhe provinee <hows some
resemblancs to Ahe Cookiun, aml possesses xpecies in the Finwrds area known
atherwise anly frone the arthern part of the Cooking [irovinee,

Fossivy Proviuee, Althonoh the litteral fannn of the Awekland and Camplbell
T-lands Tims beeti ~tidiod mnre closely in recent venrs, the total number of echino-
derms remmins sun M, wamely 25, OF these, however, i are stirnotopie, nunely :

Fulittornl:

Ampldura graefecta Calrusterias barpigate
Axtering avcllondensis fruesiiarin feaniamoides
flewricie Tukinei

Suhbittoral

' ividatee rnrnlepensisa

The prapurction of endemic New Zeatand forms i this provinee ronches the
remarkzhly hich figmee of 92¢5, The Mamellanic rlement remains low. 47 though
this is relatively Ligh as compared with the whole New Zealand fanna, What
= of interest in the complete nbsenee of any Au=tralinn-Tnde Pacifie element,
elsewhere the chiet externnl influence in the fauna,

futervelations of the Faunal Prorivces,

Histograms f[Fige, 2-.5) may be used to illusfrate the faunistie interrelation-
ships Wetween tlwe several provinees.

fndemie Specics: Relutively greater offective fzolation of the southern
provinees is ~ugoested by the peakine of sndemic apecies there (Fig, 21, This is
to e corvelated with e distribution of Austmlian-Tidn-Pacific aperies.

Austratian-Indo-Pacific element : Fig. 3 illustrates the peakine of this element
in fha narthern provinees, falline o evenly towards the sonth, dizappearing in
the Howinm, Tt <ugmests an inflnx from the north amd north-easr, the invasion
falling ofT in the more distani southern areas. wlere presnmatbly amiavanrahle
enviremmentnl eonditions serve as a barrier, espeeially o the larval forma.
Palacontalogieal evideney would he desivable o chow whether suell an influx
oceurred in thie past, or whetter i is o process in active aperation now,

Hageflanic efement : The Magellanie dlement ((Fie, 43 prezents a histozram
alme<t the Teverse of the preeeding, though in ali misee the ficures are much
lower. Presnmahly a minor ineursion s acenrred frone 1w somtl-ract, terminnt-
ing in the Cookinn, whish forms the porthern lmit of the clement. The speries
eancerned ave all sueh as could be fransported by ocean eurrents either as larvie
or on drifting material.

Cosmopolitan species;

As might be expeected, the proportion of such forms
shows no significant variation, being 1;!15{--1“.?)' Jow (Fig. 5

Aired assoriationse: 1t s notoworth that the opiddle proviness alons eontain
all the ahovementionsd gloment=, Tip variety of chatacter of these fammg and
their viclnes<s in speeles (eaporially the Cookiand may he interprefed as A
conseqneitee of the wone of “mised waters ™ accurring there: ridr Fleming
(1844, 1. 216G,

Eurytopic Species,

Speeies vccurring in two or more provioess number 127, It jv not NECOSSTY
to present a check-list of the=s here. thoneh cortain faets fmerTing from an
examinntion of auch o Lsg may lic uotml, €plinnerciz fasciafa, a1 eommon endemio
enlittaral aplinrnid, is known to ocear in every provinee, The same anpears true
of the cosmopolitan Amphipholis sguamnta, thonoh jte presence in the Chathams
requires  verificntion. Other strong'y  enrviopic  speeies  include Awmplivra
amokurae, Allostichaater polyplew, Ophiowyra hrevirima and Evechinuse cklars-
ticne, Rinee these species include some of ‘he most charneteristic New Zealand
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forms {in the sense ui Leing morphological distl *'wm uxt'-(i«- forms) their
wide distribution within Now Zealand =u s Lheir swontintion at a rela-
tively enrly date. 1t is also nateworthy that, with the appare ut exeeptlons of
Brissopsis luzonice and Opliocreas constreictam known each from only one
laeality in New Zealand, though neither is endemiel, all euryzonal species are

algo eneytopie, Since the two sp ]

‘ies mamed are widely distributed in the Paeifie,
New Zealand is to be expected.
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g, 1- Histegram showing relative proportions of the eopstituent clements of the New
Zealand echinoderm (nung. Fres. 2.5 Histograims showing inc dence of consiltuent

elements in provineinl faunnas, ‘\pti‘“rl as perventage of the total eehinoderm fauna
i mdemic element ; Fra. 3--Australinn Iml- Pacific

of each ||_l:l|'lll1' proyinee, '

plement : 10, . 4—Magellnnie element ; 6. 5—Cosmopoiian element. 8. 2-0 the
llllF\Hlvl'k 1 in o from left 1o |-:1,| to correspomd with their { norty to
sonth 4.|\|m tion yreviat ons k. Kermadecian: A, Aupourian; O, Cooklan;

I, Forsterian ; I, Nossian.
Lelnoiwledyment.
{ am indelited to Dr. A, H. Clark, of the U.S. National Musewm, for
assistance with the current pomenclature of New Zealand erivoids,
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OCEANOGRAPHY OF THE NEW ZEALAND SEAS

By A. K. Huprporn, Chiet Iuspector of Fisheries and Director of Fishery Rescarch,
Marine Department, Wellington, New Zealand

Introduction
IF New Zealaund’s field of oceano; shical interests be taken to be congruent with
its political houndaries which reach ms fur north as the mandated territory of
Samon and as far sonth as the coasts of the Ross Dependency, it will cover a
vast oxpanse of ocean roughly 4,000 miles long from north te south and aboat






