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. INTRODUCTION.
i) MATERIAL.

SEVEN  vears have passed since we veceived from  the present Director of the
Natural 1history Museum  fittv-four tubes and forty-three jJars of varving sizes
contaming material for exammation and report.  The work has necessarily been
retavded by the War. but has resulted m the recording of more than 630 species
and  varieties  of  Forammifera. ft_jll"t}'—:-_’%i.‘{ of which are new to Ncience.

Betore the xpedition started we were consulted as to the best methods of

collectine, and gladly eave the results of nany vears experlence. but circumstances
appear to have rendered mmpossible anv sertous attempt at the collection of
forammiferous material.  Apart from the tubes contaming the " cores™ of
soundings  (which arve of Iittle value from a faumstic pomt of view). and a few
sands  from the New  Zealand  coastal area. the material received consisted
principallv: of sandy débriss evidently the residuwin from gatherings of assorted
Benthos. and usuallv = preserved  m formalim, than which no more unsatistactory
medium for the “preservation  of Forammifera can be 1magined.

Now such débrs i< of course forammiferovs. otten rich. but as compared with
spectallv collected mareral e s extremely  ditheult to clean, and the results are
often fragmentarv.  Neither tiie nor trouble was spaved in the tedious processes
mvolved. hut from the pomt of view of speclalists we can onlvy view the results
as a tantalismg sketeh of the possibihties which would have attended upon an
ample =<upply of properly collected Antarctic material. |

The method ol preparation emploved was to wash the material on graded
<eves ranging down to sk gauze of 160 meshes to the hnear inch.  The material
thus retamed 1x referred to m the subscequent report as " Sieves.” while the finest
mud, paxsimg throueh the <tk ganze, and subsequently separated by means of
a flter-paper, s deseribed as 7 Restdues.

[t nuv be noted here that we received no material whatever from five of
the ™ Auntarvetic Benthos  Ntations i the Ofhelal List, but we have received facilities
for examining some ol the Sponges collected at these Stations for sessile species.
Abso that three jars of matevial were entirelv unlocated and some others bore
no Ntation ninnbersc These were snecessfully placed by a comparison of the

Fauna contaimed.

Our l't_'*r-:i__'*:l1"1_'111,*:-:1 hel'\'e {'t._!lliil‘{_lllfti*i'l 1= With .‘:St}-\'{?l‘all llt‘)tﬂ]_l]e zr{r;‘t{)d('!(’. COﬂSpiCHOHS
by thenr sheence. tor example. ave Midolina hicorpis, Neramos phaera merrayr, Hyper-
e freeabdoss o Cognlerpa atudas dnowalive ammonoides.  and  Pulvinuli i
wenard o ol of which have been recorded from similar localities by Chapman
(v lr}' I}l_‘Ell_'L'L’}'.

Al r-t’r1'i]~;i£l}_l' feature ob o records 15 the occurrence ol arenaceous i.*-_i()]n(ll‘pht:s
ol vartous lormes hatherto knewno only as porcellanous or hyaline.  These have
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afforded an opportunity of adumbrating in Section V. of this Totvoduction a o

sclentific classification of the Order, especially 1 regard to the fanaly Lituolidae
The occurrence of such arenaceous 1somorphs  nnght  have  bheen reasonably
anticipated 1 the Antarctic.  The substitution of an adventitious ftest for one
composed of calcium carbonate 18 no doubt a phvysiologieal process due to the
low temperature of the ammal’s environment. It has long heen observed that
tropical organisms secrete calcium carbonate m great abundance. while henthic
and Arctiec organisms are characterised by thm. deheate shellso and the expertiments
of Murrav and Irvine proved that the reactions mvolved i the lixation of
Cal'O,; were retarded by cold and accelerated hy heat. (But see p. 34.)

The fossil or sub-fossil material received from Stations 20 3, and 6 presents
some dificulty.  The distinctive nature of the material does not appear to have
been recognised when 1t was obtamed f{rom the dredge. and no records were made
of 1ts occurrence and rvelative abundance.  The material from these Stations
therefore comsists of : (1) recent muds and sands easily recognisuble as such
(2) more or less disintegrated lumps of the deposit m question; (3) a mixture
of the two 1n which 1t 18 not alwavs possible to  disermunate  between the
constituents.

Some of the harder lumps of this deposit have been submitted to various
authorities who, as a rule. decline to commit themselves to any definite statement

as to 1ts age. The general consensus of opmon 1s, that the deposit 15 probahly
of no great antiquity but represents a recent sea-bottom consohdated by the
solution and subsequent re-deposition of ('a('O; m sea water.

Mr. A. W. Waters. on the other hand, after preparation and exammation ol
the material, 1s 1nclined to attribute a Tertiary origm to the deposit. on the
strength  of the occurrence therein of certamy Polvzoa (Celluria angustiloba.
Entalophora verticillata, Cellepore  fossa) known only as typieal Tertiary  fossls,
He compares the Polvzoan fauna with certamm beds m Victora attributed to the

Miocene or Oligocene.

The matter lies outside our province and can only be settled by a further
examination of suitable material.  We will onlv observe that 1f the deposit 15 ol
the age suggested, we should have anticipated the occurrence of similarly typicad
Tertiary Foraminifera. With the exception of o sigle specimen of Nemaulates
variolarius found at an early stage of our work, anterior to the receipt of
Mr. Waters's report, no distinctive fossils occur among the Forammifera ™ The species
listed from the hard deposit are to all itents and purposex identwal with the
recent forms at the same Stations, and any differences arve prmepally due to

development, which is usually more noticeable m the fossil than m the recent

" \Vl_‘ liltl l't‘it'{"tt'll TlliH Nllllllllllhft' ‘ﬁ'iTlulllt- IH‘HitilﬁH]l e ill_ll‘ to extrimeons "i'!‘i‘]lli'l-"%hll‘rl'*'ﬁ, :l“']lllllli_"ll

we fl‘lt J(-hil“- HH ]HlHHilllt‘ 1"['1‘{';1111'-il'll].‘~2 lliltl ]H‘l‘ll illlli[lfi‘ll i]l 'l'lt‘-’-.'lllilll'_';' T'IH‘ Tl'lilf"ViFll. ]'111' 1M View of :\ll “ aters s

1‘i'|l{"il'f ]t‘w OCCUITenee., lt ;11*1'1*]||L1*11, ]IHH n]}TilHlH]\' | {"i“!l‘lr-li{]i'l'u]!]t* ‘«.';l]ll*‘ Pl 1"\'it]1'ﬂl‘i* iH :*éil]illil!"f' Hf ]il*-i J[]H‘Hl‘_‘\',
-}
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specimens.  One point only appears to us to be definitely proved by the com-
paratively low percentage of mineral erains. viz.: that the deposit was laid down
2t a fime. and under conditions. when the shore-line was at a far greater distance

from the Stations in question than 1t s to-day.

i) LITERATURE.

The multitudinous and world-wide material eollected by d Orbignv prior to
1926, the date of his = Tableau Méthodique, meluded none trom Antarctic
resions.  Freveinet and Duperrev. from whom he recetved much matenal, did
not cruise N, of Tasmania.

The literature of our subject mav be said to commence with a paper

presented by Ehrenberg to the Berlin Academy 1 1844 dealing with materal

collected by Dr. J. Hooker on the cruise of the = Krebus = and ™ Terror,” under
Sir James Ross* A volume of 100 pp. was 1ssued contaming instructions to
ohservers and collectors upon this vovage, the data and material collected to be
worked out at home after the return of the Expedition.t  According to
Ehrenberg it was he who caused Humboldt to press for the collection of micro-
organisms and to prescribe the methods of collection.  We are told that in
Tanuary 1841, lying becalmed, Ross put over a dredge which brought up rock
fragments and " a surprismg protusion of ammal hte.”  Dr. .J. Hooker collected
forty packets of soundmgs from Cape Hora to Victoria Land, and three jars of
water which were =ent to Germanv. and we read that forms collected mn 1842
near Victoria Land were stili almost fresh when thev reached (ermany in 1844
Hooker and Ehrenberg both worked on the material. and the conclusions arriveil

at by Khrenbere were. shortly. that the relations of organic life were identical

{¥
o

at the North and South DPoles. that the surface lavers (7 Pancake ice ) were

!

crowded with life, and that the supposition that organisms cannot live below
100 fms. had become untenable.?

At the tune Ishrenberg wrote. onlv three packets, bhetween 63° and 70°S.
(190-270 fims.) had been exammed : what became of the rest 1s not known to us.
On p. 188 he records, as found bv Hooker, m floating (" Pancake ) ice, from
78° 107N 1627 W, four Forammifera: of three of these he g¢ives a nebulous
dlagnosis on pp. 207-8. the other 18 simply recorded as = Spirolulina.”  The
three diagnosed forms arve: (1) Grammostonnnn  divergens, which he subsequently

U G Bhrenberas 7 Vorliuhize Nachrieht iiber das kleinste Leben im Weltmeer, am Siidpol, und
e der Meeres Tiefen, Monatsber,  Berliner ALk, Wiss, IS pp. 182207

T The reader 18 veferred to Deo Ho RO Mill's work ° The Siege of the South Pole & (London, 1905,
pp. 252 326 The 7 Erelms  and 7 Tervor — started from Encland Sept. 30, 1839, and were within the
Antaretie Crrele (Soof 660 307 S Lat) between Jan. 1 and March 4, 1841, Jan. 1 and March 6, 1842, and
Mavele Tand Mavebo T IS0 They vetwrned to Encland in September, 1843

Io\nabbreviated trioslation of Bhrenberg's paper was published in Ann. Mag. Nat. Hist. xiv, 1844,
pp. a0 IS0 On Microseopie Life i the Ocean at the South Pole and at Considerable Depths.”
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figured (I, 1854, M. xxxv. AL Fie. xxir, 22)% and recorded as = Guttalina 2 divergens and
Grammostomum, 18447 Sherborn suggests Bulimmina, and 1t 1s probably referable
to that genus. of the B. pupoides type. Ihrenberg also records the sume SPeC1es
(on p. 192) from Guit Krebus and Terror, 637 40" 5., 557 W. (270 fms.). 7 (2) Rotaliu
antarctica, and (3) R. erehi. He gives no figures, but from the diagnosis thev appear
to be starved forms of R. becearii (Linn.).  And then came what Dr. Mill calls
~ the generation of averted interest.” No other exploration of importance, and
certamly no collection of material took place m Antarctic waters until the vovage
of the " Challenger = 1n 1874, whose ° furthest south =™ was 66° 40" 8., 787 30" I5..
N. of Kerguelen Island.  But the " Challenger ™ made the first svstematic series of
soundings m the Antarctic, and the statement was made that here the Globigerma
ooze (or Red Clay m deeper water) merges into Diatom ooze, and ‘then into
terrigenous Blue Mud. (Cf. Dr. Harvey Pirie’s Map in P. 1913, S.N.A.)

The principal works dealing with the Foraminifera of our areas are, for the
New Zealand area, Chapman 1905, G.B.T1: 1909, S.N.7Z.: and Cushman 1919,
R.F.N.Z. ¢ the latter paper being tfounded merely upon four tvpe-shdes, sent to
the author by our late friend Mr. R. L. Mestaver, of Wellington. N.7Z.. containing
specimens from the * Poor Knight's = Islands (357 30" S., 1747 437 [.) © 1t therefore

lacks the authority of Chapman’s papers. which were the outcome of research upon
ample material.  For the Antarctic area. the works available to the student are
Pearcev's paper on the Foraminifera of the Scottish Antarctic Expedition. 1902-4
(P, 1914, S.NA), o which he records 242 speciex and varieties, and Dr. [Harvev
Pirie’s paper on the Deep Sea Deposits (P. 1913, S.N.A.), which. however, records
no spectes other than those listed m Pearcev’s memoir.  Our friend Mons. K.
Fauré-Fremiet has contributed two papers on the French Antarctic lxpedition of
the " Pourquotr pas?  (If. 1913 and 1914, FM. AT, M. Fawré-Fremiet 1s an
excellent worker, but unfortunately his material must have been verv inadequate,
for he onlyv records fourteen species. In 1914 Chapman, m the Reports of the
Shackleton luxpedition (1907-9), contributed two papers, one Geological (C. 1914,
E.D.R.X) on («) a deposit 20 feet above sea-level N. of the Drvgalski Glacier, and
(b) another from the slopes of Mt. Krebus, 160 feet above sea-level ; the other,
Recent (C. 1914, F.OR.S.), from soundings m the Ross Sea, m which he records
sixtv-six spectes and varieties

It 15 obvious that the materal submitted to these authors was very madequate,
but we made, originally, a pomt of giving references to their papers 1m the
synonymies of all species and varieties recorded by us from the far more extensive
material submitted to us for examimation.  The drastic reduction of syvnonymies

8 FOl‘ i'xplﬂlliltiﬂll (}f tllt_‘ lllt_’t-hiul {_‘lll]l]{'l\.'i‘{l h}' 118, “'it]l 3 Tii_”s'f 1) eCOonomy (_,f ;..:,11;&1{_1_}? in ;1“ O hil_lli{j-
oraphical references, see p. 236,
T Ehrenbere’s fignve of 70 divcergens, PLoxxa, fie. 86,18 Bolieowa diladata, Rss., a quite different form.



) «“TERRA NOVAT EXPEDITION,

explained on p. 38, necessitated by the present conditions of cost of printing and
paper has compelled us to execise this portion of our work, but the papers
themselves are no doubt readily accessible to the student.

It remains onlv to sav that, though as we have mdicated (supra), the
aatherings consigned to us might have been much more exhaustive and repre-
sentative than thev are, the material analvsed in this Report 1s by far the most
voluminous that has been brought to this country from either New Zealand or

the Antarctic regions.

(i) ARCTICC AND ANTARCTIC TYPES OF FORAMINIFERA.

[t is not easy to form anv comparison between the foramniferal fauna histed
m our Report and the tables of species from high latitudes pubhished by Brady
(B. 1884, 100 pp. 779-785), because. of the eight Antarctie stations figuring

his hist. five are from localities on or adjacent to the Southern extremity of the
American  continent,  and  two of the other Stations vrepresent rich msular
cathermgs round Kerguelen Id. and Heard Id. The remammg hst 1s from
" Challenger ™ Station 150 1 the Southern Ocean (527 4°8.) mn 150 tathoms. This
1= approximately the latitude of our Stations 11 and 12 (Offictal Stations
Noxs. 208-49). and the depth 1x verv smilar. but the nature of the Challenger
matertal. which was organie débris from a rocky bottom, vielding onlv sixteen
species of Forammifera, forbids any dwect comparison with the oozes obtained at
these two " Terra Nova & Ntations.  Brady did not list the species derived from
the deep water ™ Challenger = Stations off the Ice Barrier (Stn. 153—1.675 fns.,
St 155—1.300 tmse. St 157—1.950 finsl), all of  which would have aftorded

suitable materwal for a compartson with our Report.

Murray mn the " Summary of Scientific Results of the Vovage of the © (hal-
lenger  (1893). vol. 1. p. 498, gives a list of forty species of Foraminifera
from Station 153. This 13 probably not exhaustive. Tt contains many interesting
forms. but  perhaps  the most noticeable point iz the absence of Globigerina
pachyderma (Ihbgo), and the presence of (. dutertrei. d'Orb.

Nor isoat casy to make any direct comparison with the foraminiferal fauna
from: Arvetie latitudes given in the same table hecaunse our list includes many deep-
water Stations. whereas 300 fathoms represents the maximum depth in Brady's
st But a comparison of the species in Brady's Arctic and Antarctic lists with
ourown records  vields some  noticeable  results, in some  respects confirming
Brady s observations and i others disproving them.

Lhus Brady vecords the following species ax Antarctic but absent from the
Aretie s -
l. ;lr‘h'r'ﬂ]{*m;fﬂm{]?'h‘. Bl';ltl}‘.

var. inornatu, Brady.

A\
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3. Clavulina cominunas, d’Orbigny.
4. Sagrina raphanus, Parker and Jones,

L

5% . dinorpha, Parker and Jones.

Nos. 1 and 3 are abundant i our Antarctic material. but the others do not
OCCUr.

Agam DBrady comments on the fact that the following forms ocenr in the
Arctie, while no representatives of these ocenera occur I the Antavetic :—

Voo Perneidina polystropha (Reuss). ' 6. Dolymorphina lactea (W, & T,
2. DBigenerina wodosaria, O, j 7. . oblonge, L Orh.

3. Spuroplecta biformis (P. & ). S. 5 rofundata (Bom.).
L. Polymorplina acaminata (d°Orb.). 9. Operculiva animonordes (Gron.).
5. ., compressa. d Orb.

But No. 1 appears in our Antarctic list with four other species of Verncuilina ;
No. 3 with another species. Spiroplecta  wnectens (PP & J.): No. 9 occurs, and
although only Nos. 5 and 8 are represented in our list of Polvmorphinae, our
Antarctic species of that genus number eight, as against Brady’s five from the
Arctic and none from the Antarctic.  Possibly the most striking fact in the
comparison of the Polvmorphinae lies in the entire ahsence of . luctea (W. & J.)
from both Antarctic lists, though 1t fisures at five out of six of the Arctic
Stations. It looks therefore as though P. luctea may be regarded defimtely as
absent  from  the Antarctic.  Operculine  ammonoides (Gron.) occurs at  several
Antarctic Stations.

Among Bradv s other deductions are :—

1. That Uwvigerina and Sagrina veplace Poliymorphine o Southern latitudes.
With this we connot agree lor reasons alveady given.

2. That  Clavulinae  (C. comninis, 'Orb., understood) smlarly  veplaces
Bugenerina, which appears to be correct.

¢)

3. That the porcellanous forms display w more vavied development m the
South than m the North. In support of this he hsts twenty-four porcellanous
specles, nineteen of which are Antarctic against ten m the Arctic hist. There
are twenty-six porcellanous forms i our Antarctic hst, mcluding several species
not common to our own list and Bradv's, so the deduction appears to be correct
1f the Arctic list may be regarded as tairly complete.

{. That the Northern region 1s much richer m---
() The Textularan types:
(b) Polvmorphmae ;
(¢)  Nontoniaue.

As regards («) the deduction s based on a hst of twenty-seven Textularndae.

nineteen of which are recorded by Brady as Antarctic and only  sixteen  as

3
[
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Arctic. The reasoning s therefore at fault 1t Brady had " species ™ in his nund.
[T however “number of specimens 7 was mntended we may perhaps agree, as, with
certain  exceptions  ((lavuliva cowimnnis. Cassiduling (various  species), Bulimina
chapnwini.  Ehrenbergina hystrie var. glabra. ete)  the Textularndae oceur very
sparimgly o oour Antaretic matertal.  The genus Teatularic atselt 15 represented
m our hList by o single deep-water form. Tealularie  concava var. leterostoma,
IForn.. ax against three species 1 Bradv's Antaretic list and two m his Arctic
fist © and other venera, where represented at all. are usually verv rare. But we
have =ome fortyv-seven spectes and varieties of Textularndae on our hst, south of
the Antarctic Cirele, so Drady's conclusion must not be accepted without turther
evidence,  Ax regards (b) we have already stated the reasons for our disagreement
with DBradv’s conclusion.

As regards (¢) Brady lists eight specles of Nowwwina, all of which figure
i the Arctie fauna, but only four of them appear 1w his Antarctic hist, and
these are confined to the Patagoman localities and do not ficure m the Kerguelen,
Heard Island or Southern Ocean material. Our experience 1s verv different, for

we have eight species on our Antarctie st and one of them 15 Nowionina
stelligera. A"Orh.. which 18 one of the most characteristic Northern forms. It
figures - all the Avetie Stations of Brady, but at onlvy one Southern Station, off
the Patagonian coast.
Hence we may regard this conclusion of Bradyv's to be unfounded also.
Bradv s tables melude fiftv-three genera and 189 species, of which forty-four

1

oener:n, represented by 137 species, occur o the Southern area and  torty-one
agenera. represeiited by 111 spectes; occur 1 the Northern avea ; thirtv-two genera.
represented by sixty spectes, being conmmon to both areas.

Such a large proportion of forms common to Northern and Southern waters

:-—~.

L&

might be uxed as evidence m favour of the theory of bipolavity by a zoologist
unfambiar with  the group. but to the rhizopodist the presence or abseice of a
few particular species would be more convineing  evidence than  the longest hist
of other form. This, for the reason that, apart from those genera and specles
[inited i then distribution by conditions of  mean temperature (which form
the characteristic shadlow  water foramimiferal faunas of different latitudes), the

mean temperature at all depths below 500 fathoms all over the world does not
vary more than a few degrees. and so would constitute no barrier to the gradual
migration of Foraminifera from one pele to the other by wav ot the cold waters
ol the deep =ea. Hence we should be loth to accept the existence of any species
o number of species m both Aretic and Antarctic waters as evidence m favour
of bipokoity. but should be prepared to regard the absence from either region of
@ xpectes Lpowi do be peculiorly characteristic of the other region as definite evidence
opposed to the theory,

Brady's hist of Avetic Foraminifera contains at least three species peculiar to
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Arctic and adjacent seas. Thev are Reophar arctica. Brady, known only from the
Arctic. and by a few pauperate specimens from Delos (Swdebottom). I ppocrepro
indivisa, Parker, known [rom the Gult of St. Lawrence. the Arvctic seas, and m o«

starved form from the Moray Futh; Polystomella arctica, P & J.. perhaps the

most typical and abundant of all Arctic species, a large. strong species wnich
cannot be overlooked and with a Southern lmit about the Moray Furth.

None of these three forms have ever been recorded ftrom the Southern area.
and but for the occurrence of a single specimen (hroken) of Ilippocrepina tndivisa
in our own records we should regard their complete absence as move strikmg than
the occurrence of a multitude of other species which have a more or less universal
distribution.

It is more difficult to select similar forms from the Southern arvea. but there
are two characteristic Antarctic forms which may be considered, viz. :

(1) Adrticulina  funalis, Brady, abundant in the farthest South gathermgs.
This has been recorded also from shallow water in the tropics, but never, so far
as we know, m Northern Seas.

(2) Ehrenbergina hystrirz, Brady, represented abundantly in the Antarctic by
our variety g¢labra, and otherwise known onlv from deep water in the Pacihe.

Practically the only species (so called) which could he mvoked as evidence
of bipolarity is Globiyerina pachyderma (Ehbg.).  This curtously thick-walled and
verv characteristic form is the tvpical Globiyerina of Avetic deposits.  Pace Su
John Murrav¥® it is a purely benthic form, its very structure 1s opposed, n om
opinion, to any idea of its existence in the pelagic state.  Abundant m the Arctic
nozes, it becomes rarer in the North Atlantic. and. save for perhaps an OCCARI0N
doubtful specimen, such as the recovds from the Pacific (B, 18=4, .00 p.o 777).
reaches its southern limit in the Firoe Channel. It does not form a constituent of
the hottom oozes of temperate and warm seas. ax might he expected 1f 1t were either

(1) Pelagic, as stated by Murray. we believe m error.

(2) Benthic, but generally distributed.

Yet Globigerina pachyderma (Ehbhg.), occurs in the Antarctic as the typieal
Globigerina at all depths.

As we have stated elsewhere in our notes on the two species, the explana-
tion of the occurrence of this Arctic form in Antarctic oozes. and 1ts absence m
intermediate deposits, lies in the fact that it is not a true species. but a local
variation of Globigerina dutertrer, A’Orh., mmduced by conditions of  temperature.
The same gradual transition of the one type mto the other whieh we have
described in the Antarctic could be traced in the Arvctic and temperate seax. At
although the records of (¢ dutertrer arve singularly few  (probably because 1t s

-

% J. Murrav, * The Ocean ™ (London, n.dl) 1913, po 165 and  Pelavte Foraninifera ™ 1897 Nat.
Seience, vol. xi, pp. 17-27.

|
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mdistinguishable in the superior aspect from . Wdlordes). 1t 1s known to he
pelagic species and iz doubtless of world-wide distribution.

The replacement of the comparatively thin-walled Globigerinae of warm seas
by thicker-walled types, like G. dutertrei and (. pachyderiia, as one approaches
the poles, is a verv remarkable fact and at variance with the general rule that
organizms secrete ealcium carbonate in greater abundance under tropical condi-
tions than under arctic. It might be expected that their arenaceous 1s0morphs
would increase in abundance. But the arenaceous isomorph of Globwyerie
(Haplophragm v globigeriniforine) is not more prevalent in  the Arctic and
Antarctic than elsewhere. Tide our previous reference to this subject on p. 27,

Incidentalls. the records of G. pachyderma in Brady's list (B. 1884, I.(".
p. 784) are puzzling in the extreme. He records it at four out of the six Arctic
stations but at none of the Antarctic, and in his description of the form (b. 1884,
F.C. p. 600) he does not refer to its occurrence at any pomt south of the Ifiroe
Channel.  Yet he, of all men. must have heen thoroughly famuhiar with the
tvpe. for he rediscovered the species, which had been described 1 1861 and figured

m 1873 hyv Ehrenherg, and then forgotten. The only explanation possible seems to
be that some of Brady's assistants who worked out the Antarctic material for him
overlooked the extreme ™ pachyderma ™ type and selected the starved ™ dutertrer

specimens mstead. . pachyderima can hardly have been lacking at *~ Challenger
Station 150,

(iv) PELAGIC FORAMINIFERA.

Eighteen tubes of tow-nettings taken by the Terra Nova were placed In our
hands for examination. They covered the whole period of the vovage. four being
from Stations in the Atlantic on the outward cruise. five from the seas round
the extreme north end of New Zealand. :nd the remaining nine heing spread
over the area bhetween the Nouth Island of New Zealand and the Antaretic
coast-lme.  Eight of the stations vielded pelagic Foraminifera, but as three of
these were from the warm Atlantic. and four from warm New Zealand seas.
they present hrttle interest for this report.  The eighth and most southerly
tow-netting in which pelagic Foraminifera were detected was from Station (Off.) 167.

Untortunately, all the material had been preserved in formalin, than which as

we have observed (anfe). no more unsatisfactory medium for pelagic Foraminifera can
be concerved.  As a result all trace of the thin calcareous shells had vanished and
nothing was lett but the protoplasmic badies of the animals held together by
the dehcate chitinous lining of the original shell.  Identification of specles  has
theretore  heen  confined to those forms in which the shape and method of
arrangenent o the chambers is sufficiently  distinctive for recognition. Probably
pelagic formis had Deen present in most of the other gathermgs, but had hecome
too el destroved  for recognition.  The incident is the wmore unfortunate as
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mtormation on the distribution of pelagie species m the Antarctic seas 15 much
wanted and particularly o respect ot Globwyerie pachyderia (Khbeg)

The question whether Globigerina  pachyderne exists 1 the  pelagic  state
remaing still open to doubt. The species was first described by Ihrenberg from
1.000 fathoms in Davis Straits. 1t was recorded m the material from the Austriam
Avctic Expedition ol 18724, and  the Bntish Arvetie Expedition 1875-6. The
“ Nneht Krrant 7 dredged 1t m the cold area of the [iaroe Channel m 1880,
All these records ave of benthic specimens.  Brady, m his report on the Fora-
minifera of the cruike of the = Knight Errant (B, 18320 F.IK. K. p. 717) states
definitely that no speciunens occur m anyv of the surface mountmgs. and remarks
“ that the small northern varviety of Globigerina, which 1s tolerably abundant ax
4 bottom species in three out of the five localities, should not be an equally

prominent constituent of the suwrface fauna 1s a noteworthy fact.”

- o .

In the " Challenger ™ Report (B. 1884, F.C.0p. xin) Brady went even farther.
Commenting on the bottom distribution of . pachyderma m the Fiaroe Channel.
abundant in the cold 7 avea and more sparingly at one station m the " warm
area. he states that ~in the tow-net gathermos . bullowdes was equally plentitul
over the cold and warm areas : but neither there. nor hitherto m anv other
reoion, has 6. pachyderna been met with at the surface.”  And m the hght ol

ol

s examination of the tow-net collections of the  Challenger,” his subsequent

remark under the description of the species (op. «if., p. 600). 1 have never

succeeded In findmg 1t i the tow-net gatherings, although small examples of
the typical . bulloades are not uncommon amongst the surlace organisms ol
the same areas.  crvstallises his views on the subject.

Murray and  Renard in their Report on the Deep-Sea  Deposits ol the
* Challenger.” 1891, p. 214, give a hist of 21 pelagic Foramiifera. It differs
several respects from the list of 20 species given by Brady (B. 1ss4. I1.C.0 p. x).
two  species, Chidostomella orowden. Reusse and Pulvinoling  patagoicica (1 Orh.).
which appear i Brady's Listo disappearing and  being replaced by three additional
species  of  Globiyerina, ~viz. L digitata. Bradyv, (. cretucea. dOrb.. and (.
duterfred, d'Orb. There s still no sugeestion that (L paclhydernee (Khbg). exists
in the pelagie state.

In 1897 Murrav publishied his paper on Pelagic Foraminifera m which he extends
the list of species to 26, Puleaoding patagonica reappears, and four additional
species of Globigerina. ncluding (70 pachyderiee. Murray also statex that - the
Arvetie and Antarctic regrons Globwgerina dudertret and G, puchyderiv. together with
very minute specimens of  Globigerina bulloides, appear to be  the only  forms
present 1n the surface waters.

Just before his death, Murray published his hittle book on Oceanography.
*The Ocean ™ (London. n.d.. [1913]).  On page 165. writing ol pelagie Fora-
minifera, he states: = Towards the equator more than 20 species may be found

| ro2



3 “TERLA NOVAT EXPEDITTON,

in the tow nets. hut thev graduallv disappear as we proceed mto colder water
toward< the poles: only one species of  Globigerina (7. puchyderma) 13 found
living in the Arctic surface waters and another  spectes (. dufertrer) m  the
Antaretic waters.  Some authors regard these two species as identical.”

With the purport of Murrav's last sentence we are in agreement (Vide sub
(i dutertrei and G peclgdermer in ouwr Report). But with the earlier statements

we nust disoeree. Nooevidence s produced in support ob the statement that

(o ichgderner s pelagic, but o Peaveey and ourselves  have demonstrated the
oxistence of hoth forms< in the Antaretic oozes.  The whole structure of .
prachdernne s so dissimilar - from the other  recognised pelavic  specles 1 1ts
maossive walls, ninute oral aperture and abgence of external spmes  that we must
decline to accept Muwrriv’s conclusions until definite evidence of 1ts occurrence 1

tow-nettimyes 15 produced.  For this reason we regret that the few = Terra Nova =
oatherines submitted to us atford insullicient evidence even tor the rejection of
Murrav s record.

The = Tera Nova  tow-nettings exanuned vielded the followmmg results :(—

Station No.oo. GJune 210 1910, 387 377 No 14 427 W swrtace. Full ospeed
tow-ner. 12,30 to 115 pan. Spectes 1dentitied o lobigerina  acqudateralis, Brady,
. bulloides. AOvh, (0 conglobata. Bradv. Orbeline weersa, dOrb.

Station No. 7. June 230 19100 Flora Laeht, Madewra, N 607, K. 7 miles.
Swrface.  Full sxpeed tow-net, 3.15-3.45 p.am. Species wdentifed @ Globyerina bul-
loides, d'Orh.. 'l Orbuling wniversa.  Orh.

Station 34. July 14, 19100 27 35" N0 217 16" W, Depth. 1 metre.  Full speed
tow-nef. 2-3 p.. Species vlentiied @ Globigerina aeqndaterales. Brady, G. bullowdes,
d'Orb., (. couglobatn, Bradv, . saeculifera. Brady, Pulviviliic enardie (Orh.),
P. caiariensis (Orho.

Ntatlon 113, Auvust 16, 19110 34 32" 50 1727 20" Ko Swface. Full speed

3}

tow-net.  3-5  pan. Specles identified 1 Slobierina vequilateralis, Brady, .
sacculifero. Braedy, Puleiuliva crassa (dOrbo and two minute specimens of
Hoplopiiragun i cotacrierse td Orl, 1*eu_':g11i:-;;1hle with certainty oxx'ing to the
acelutinate tests which had not been acted on by the formalin and had preserved
their ferruginous tint.  These are clearly benthic specnmens derived either from wave
detion 1f the tow-net wax over shallow water (no depth recorded for this Station,
which  was o the neighbourhood of  land). or Irom the washmg of dredged

materlal qust before the tow-net was used. Such accidental occurrences are. in

O G‘Xp!i‘l'it_‘l'lt‘i_‘. fl’t‘{lllt‘llt 11 Tt_r\\'-lli?ttillgﬁ.

Ntation 1230 August 190 1911, Between North Cape and Doubtless Bav,
New Zealaeds Surface. Fall speed  tow-net. 11 aan.-4 pom. Spectes  identified :
Clobigerioo Badloddes.  dOeh. G0 dutertred. dOvb.. Orbulina wniversa,  d'Orb.

[l it copariopses 1l Ovhoy s also two  small benthic specimens, Pudvinulin
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or Discorbina sp. (1) (decaleified and unidentitiable) and Tectvluric conica, d'Orb..
undecaleified and distinctive.  Their presence 1s doubtless due to one of the reasons
already given, probably wave-action.

Station 124, August 23, 1911.  Between North Cape and Doubtless Bay,
New Zealand.  Surface. Tull speed tow-net, 9 a.an—1 p.an.  Species Identitied :
Globigering  bullowdes, d'Orb., Orbulina wpiversa, COvh.. Poulednud i erasse (O,
and one small benthic specimen of Haploplhraginium canaricise (1°0vh.),

Station 167, December 7, 1910, 617 22" S0 1797 56" W, Suwrlace.  Full speed
tow-net, 1+ p.in.

T'his was the most southerly gatliering submitted to us m which we detected
but the
followmg species were 1dentified :  Globigerina  aequiateralis. Brady. (. bulloides.
dOrh., . dutertrei, d°Orb.

Station 206, December 16, 1911, 437 25" N, 172° 28" K. Surface. Full speed

—_

| 1' B | , * « 0y ‘ | o - 1 ) } ] . "
pelagic  Foranunmifera. It was essentially a  diatomaceous gatherin

(r,

tow-net, 9 a.m.-1 p.m. NSpecles 1dentified :  Globigerina  bullowles, d Orb., (.
dutertrer, d Orb., Hastigerine pelagica, d Orb.

Besides tlie above, gatherings were examined without result as regards
pelagic Foraminifera from Stations 30, 102, 137, 180. 186, 207. 217, 267. 313, 344.
In view of the preservative emploved and the consequent decalcification of the
tests, the absence of pelagic Foramifera at these stations must not be regarded
as conclusive.

In addition to the “ Terra Nova

il
L

material we recerved nimeteen tubes of tow-
nettings taken by Scott in his previous vovage on the ™ Discovery,” and properly
preserved 1 spirit.  These were all taken m the extreme South, and though
examined with mterest, vielded no pelagic Forammifera. This was not unexpected,
as thev were taken m the mmediate neighbourhood of lLand and under circum-
stances 1 which one would havdly expect to find pelagic Foraminifera, even
under favourable chimatic conditions. Thev proved to be diatomaceous gatherings
principally, although some of the tubes contamed almost pure gathermes of
Peridiniaceae.

L

The * Discovery ™ no station

material came from the followime localities
numbers furnished :(—

Jan. 9, 1902. Robertson Bay.
Jan. 11,  1902. Ross Nea.

Jan. 25,  1902. Barrier of Ross.
Feb. 20, 1902. Wwmter Harbour.

June 10, 1902. . .
Jan. 31, 1903. . ,,
March 22, 1903. :

June 1, 1903. Winter Quarters, No. & hole, 10 metres.
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Nov. 2. 1903. Winter Quarters. No. 12 hole, 10 fathoms.
Dec. 14, 1903, Winter Harbour, Hut Pomt.

Jan. 1. 1904, . .

Jan. 12, 1904, . N Hut Pont.

Jan. 31, 1YL g .

Feb, 1=, oot Coaling Harbour, MeMurdo Strait.
Febh. 19, 1904, Krebus Bay.

ey, 22, joond.  North of Wood B:,l}'.

IFeh. 23, oot S of Foulman Island.

Feh. 24, 1904, Possession Islan is.

IFeb. 25, 1vod4. Cape Adare—Cape North.

(v.) CLASSIFICATION ADOPTED IN THIS REPORT.

In our recent paper upon Verwewdiva polystropha (H.A and K. 1920, V.P,
p. 177) we took oceasion, in agreement with Biitschli and others, to say: ™ It

seems too us  that  the various systems of  classification which  have  succes-
dvelv heen suggested. and accepted, ave more or less artificial and  unscientific.
Takmmg o sincle example, 1t seems to us that the whole of the Lituohidae should
he redistributed onone  thelr hvaline and  porcellanous  womorphs.™  We  avail

surselves of the opportunity afforded us by the publication of this Report. comprising

as it does between six o and seven  hundred  recognised  specles and  varieties,

and, i addition. by the fact that we have found and described arenaceous

omorphs of several hyaline species which have not, so far as we know, been

recorded ax exhibiting xomorphism, to express our views more fullv. We do not
think the thne hax vet arrived to abandon the generally accepted, b artificral,

<vetern of Bradve winceh, with some modifications, s followed 1 this Report. But
we have endeavoured to clear the way towards a proper zoological allocation ol

the Tatuohdae hy 1'<*|'1*;1ini11;__{ wierever pu:-.-:sil_y]u:—* Irom the creation ol new arenaceous

ilin,

<pecies, and retwining owr new arenaceous forms i the genera to whielh they

(¥

natwrally helone. treatine them as meve variations of an existing calcareous species

and alwavs under the varietal name ™ var. arenacea.” We have also supplemented

Lhis step by liberal relerences to previously-recorded 1somorphic species throughout
the Report. bhut ot nust not be assumed that these references are m any way
complete or even include o majority of the mstances ol 1somorphism which could
he found m the hterature of the Group.

To exphon fullv the position, a brief résumeé ot the listory of the Lituolidae
s<cems necessrv, Until 1862 no mtensive attention had been paid to the arena-
coors Foranomfera ax such, and it was not until that vear that manv species
which had been meluded by authors: from d Orbigny onwards, among the so-called
Perforata. were removed from the positions assigned to them and mecluded 1n the
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new family to which  Carpenter, Parker and Jones in then = Introduetion
(C., P. and J., 1862, [.R.I.. p. 140) gave the name of Lituolida. Then explanation
of the matter 15 as follows:--

The family Lituolida s distinguighed from all other fvpes of Foramnmulera by

this circumstance—that whereas we find, both mn the porcellanows and m the vitreous

b |

series, that the individuals of particular genera occasionally exhibit an arenaceons

incrustation, this is simply an addition to the calcareous shells proper fo then respective

types, and is not a substitute for it—whilst In these arenaceous types the mvestinent
of the body, although presenting the regular conformation of a caleareous shell,

s really a ‘“test’ composed of an  aggregation of paviicles obtamed  Trom

§ =

external sources, the organic cement by which these particles are united heing

all that s furmished by the anmmal

The innovation was bv no means accepted without reserve by the workers
upon the group. Brady, in his prelimmary paper upon the Reticulnian Rhizopods
of the ** Challenger = lxpedition (B. 1879, etc., R.R.C., p. 23) reviews the situntion.
and, after stating the position taken up by Carpenter, Parker and Jones, goes
on to sav:— Professor Reuss. writing about the same time, whilst adimttig the
difficulties  of the position, proposes to divide the somewhat unwieldy eroup
included in the genus Litwole of Xnglish svstematists;  and, as a matter of
convenience, there was even then, no doubt. much to bhe soid 1 favour of his
view. In his latest work, published after his death® he divides the fannly
Lituolidea of the * Introduction ™ into four genera. . . . [t will. however. become
manifest as we proceed, that neither of these schemes are any longer appheable

i.

to the purpose for which thev were devised. and the more recent sugeestions of
Professor Zittel (7. 1876, H.I’.) and Protessor Rupert Jonest scarcelv satisty the
exigencies of the present poxition.

(n P. 28  he elaborates these observations m «a prassage too Inllg Lo {1111_)Tti"':
but which is verv germane to the question we arve discussing. |

The first real note of alarm was sounded by Bitsehli m 1880 in Bronn s
“ Klassen und Ovdnungen des Thier-reichs.” (Vol. 1. Protozoa. Lempzig, 1884,
p. 193), where he says: -

“We assemble here a seriex of sandy-shelled Rhizopods, to some extent very
incompletely understood, mostly monothalamous, but  also at thmes  of  polyv-
thalamous construction.  The assemblage (or assoctation) ol these forms = qute
provisional, and depends upon, or results onlv trom. the fact that up il now
it does not appear possible to avrange them naturally in any other way. and
we share the opinions frequently  pronounced and expressed by others. that

# In Geinitz. Das Blbthaleebivee in Rachsen,  Palacont. volo xxo Prob 18l o0 po T
 Monthlv Micr. Jouwrn. Feb. 1876 po R4,
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Carpenter’s group of sandy-shelled forms, the family Lituolidae, cannot be upheld
md maintained. 1t will therefore form the tusk of the future to establish the
kindved relationships  of  the forms Dbelonging to this group, mnamely, then

L . , 1 . g . 1 \s
ascription to Imperforata or Pertorata, m a manner more preclsely 1solated.

And in his svstematic arrangement he adumbrates his departure (or reversion)
in such entries as (e.g.) " Gruppe, Miliolida, Carpenter, emend. Biitschh (Milo-
lida. Cavpenter, 1862 4+ pars. Lituolidarum, Carpenter). So, wn his hst, Anunodiscus
follows Corpuspira  (p. 189) 1 Cyclammina follows  Polystomella  striato-punctata
(p. 212): Hormosina. Huaplostiche and Reophar arve placed among the Lagenidae ;
whilst  Pscamosphacra.  Storthosphaera. Tlhrannina  and  Sorosphaera  follow atter
(+lobigerina, and so on.

The position ol Trochaninina, with 1ts relatively smooth shell, has always
raised a question i the minds of students of this matter, and m 1880 Biitschl,

in discussing the genus. amplifies s head-note as follows :—

o

“ As is well known. the sandv-shelled  Rhizopods were collected 1nto only
three genera by Parker. Jones and Carpenter, and placed together m the family
of the Lituolidac wmong the Tmperforata. Of these three genera Talvidina has
establiched itself as certamly belonging to the Perforata m proximity to Bulimana ;
the genus Litwola  has herembefore been commented upon.  The genus Tro-
chammina. on the contrary. embraces a great nwmber of mono- and poly-thala-
mous  forms, remarkably diversified 1 thewr configuration-relationships, which
were only connected together on account of the finer nature of thewr shell-wall.
These construct themselves by the putting together of fine sand-grains, which are
s closely huilt mgot'-h¢'~1' that the outer surface of the shell alwa.ys appears smooth
and sometimes mdeed as 1f polished ¢ the mner surface 1s also smooth and 1s
never furnished with labvrinthic outerowths.  Bradv has alveady split up this
protean  genus into  sub-genera. Adwnwodiscus. Trochanmmina,  Hormosina, and

ITebbina : we think that, as has already bheen done hy von Zittel. these separated
so-called sub-genera should be connected with  those caleareous forms to which
by their construction thev most nearly approach  There remaims only the so-called
sub-genus Trochamncina (simee Hormosina  will he  commented upon as  annexed
to  Nodosaria).,  These  comprehensive polrthalamous, rotalowd, trochoid or invo-
lute nautiloid. m their construction at times come so clogse to the ealeareous
Rotalimae, or Nonmtonmae. and at times to Pullenia and Globigerina and  Haplo-
pliragmiene that we are mueh mehned to place them among these.  Since we, as
vet. possess no agreed knowledge on these forms. we think that we should merely
refer to their velationships. and hope that future researches upon the placing of
these forms will soon he pronounced upon. It seems probable that the genus

-
]

Trochiccnoina might best he entirely separated

4

Fmally. under  the headmg  * Arenaceous Rotalinae =~ (p. 207), Biitschli
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observes ilga-lill: T a number ol the avenaceous forms. oenerallv meladed a0 e
genus  Lrochammina. should apparently be placed qimong the Rotalinae.”
The next sertoux attempt to redistribute the  Lituolidae  was nade Dy

Neumavr 1 1887 T when he discussed previous svstems of classification and the
relationships of arenaceous and calcareous Forammifera, oiving o table i whicl,
he separvates the Astrvorhizidae properly so called. and divides all the other genera
mto the arenaceous and calcareous {_1@\'{?‘11!]_}]nt‘n’[-HT:lgUH (_/::HfH‘3‘{"];]!(H_r_/.w.s;'ff{ﬁ*) Of
tour " tvpes —the Cornuspira type, the Teetudurie tvpe. the  Litwolala tyvpe.
and the Fusuliwwda tvpe—with the latter ot which the present Report iz not
concerned.

This Paper he subsequently elaborated and revised mios great work = Die
Stiamme  des Thierreiches 7 (Vienna  and Prague, 1889, Vol. 1.0 pp. 158-206)
which he repeats his = Tabelle.” We need not analvse this lengthy treatise ; 1t
suffices to sav that he makes a bold and mtelhgent attempt to carrv out the

views of Biitschli. His prelimmary suggestion. however: mav be cited. He disposes

certain  leading genera ax follows -

ARENACEOUS SNERIES. CALCADEOUS SERIES.

Anonodiscns. Sporidliva. Corvuspira,
Webhina. N obeculario.
Nodosiellea. Naodoseario.
Leophax, Haplostiche. Nodosaria. Denteldina. Lugena.
Haplopliragumoin, Trochani . Marvgowalvwa Cristellario. Nowronina,

Endothyia. Sphacroid i Globigerine. Rotal o
(ystamm i, Aloworplin.

Not the last word on the mamn issue. but the most noportant. and the last
with which we <hall introduce our classification. was  uttered by Kimer and
Fickert in 1899.%  Alter giving Bradyv's defimtion of the fannly (B 18840 F.OL
p. 63) they go on to xav: By thix separation o otherwize similay arenaceous
forms from  their calearcous relations. Brady retrogrades mto crror. To emplov

g1 iH{'l];le’(l ;'mll. im]m*t[. {lllﬁ‘t_‘. l_llll_‘HHtf‘H“;ll (_m_‘ ;11‘t'it|t_‘111';ll) 1."111l‘:li'f%"l‘iﬁt'it‘ R t]]t_"

= 1t may be observed i this M:m* that the student. in consideringe this {Iuvr-aTinn of arenaceons
Yord 1o overlook the series of papers by Joset Grzyvbowskr wioeh record and figure a

somorphs, cannot a:
1“117 ]L“up ]111111}}{ ‘T Uf ’[]]u et lll]{]l 't [tl’”/ }m‘r []H/JZH]J}#HH/ ,:HHH f FEH ;HHHHHHH { r/r hruuuum ,\rurn/;ﬁm re, Illlt

which are unfortunately written o Polish, u]m h tantalises the averave Dritish worker, so far ax s texr

i,q 1*“]1[_'[]]1111. ”1* Iost MLLIIIIHJIH AT ”T.\'s.u]ll]lt tz',ll‘ﬂnll}l]l I]Hu 7. “ llllﬂ.‘s]i - (_{I]lnu'_ Ih';_th_

“ Otwornice pokladow naftonosnveh okohiey Krosna (Cracow,
wvel okoliey Gorlic ™ (Cracow. 1906y See our 7 References. G 1001 O W E
M N‘t-unm}'r. ~ Die natitdlichen Verwandschafisverlhalomsse der sehadentracenden Foroonmmnteren
Sizh. KeoALk Wiss, Wien, voll xev IRSToptoag pp. 16 16,
oL HO T Enver and G Fickert. = Die Arthildune und Verwandschatt be den Foramiferen,
ntwurl ciner natirlichen Linthetlung derselhen. Zeltschr, wiss., Zool.o vol Ixve pto o pp. A27-6360 fios,
{1

IROT7). T Otwornee warstyw Inoceraro-
2o

VOLL VI
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distinguishing feature of a Family, moreover o as to separate a near relation
from near relation. brings him into direct antagonism with the requirements of
2 natural svstem.#

To quote satisfactorily the main contentions of this voluminous study would
oecupy too much space : it must be sufficient to sav that the authors review
all previous svstems of classification. with due regard to that of Neumayr. with
whom. however. thev do not altogether agree. The whole work must be con-
srdered Dy the student. |

We should also rvefer to the work of M. K. Faurdé-Fremiet. whose output of

k
work upon  the Foraminifera 1sx highly  significant but regrettably small.  In

—_ 4 —

-~

discussing this question. to the study of which he has been led by considerations
of pure Bicloov. he observed m 19107

(p. 410.) 7 On voit quune telle classification est fondée uniquement sur
aspect  exteérieur de ces organismes. 1l ma semblé quelle ¢tait peu logique,
parce qu elle ne tenait pas compte de particularités mterieures capables d eapliquer
ces cifferentes formes.

(p- 412.) 7 Dans ce dernter groupe (latuohdes) . . . jaurar loccasion de
montrer une autre fors. que la forme characteéristique du test arénace de chaque genre
et de chaque espece est expliquée precisément par la forme des loges chitineuses,
laguelle est en rapport. mconnu aujourd hui. avee le meétabolisme propre a la
matiere vivante de cette espece.”

In his wview, whether a Rhizopod constructs an arenaceous or a calcareous
test depends upon the action of the Mitochondria m the hxation of 1ron or
caleram salts 7 and m a turther paper. published m the same vear.§ he states

s position ax follows 1—

Clkn résume. on peut admettre que la différence ia plus importante qui
existe entre les Forammiferes arénacés et les Foramimiferes calcaires. est moins
(ordre morphologique que d'ordre phvsiologique, et que ce soit le métabolisme

particulier a chacun de ces formes qui. en réelant la proportion du fer et du

A letter from CoSelilumberger les hefore us as we write, dated March 3. 1893, and discussine this
Hidtter. [n 1t he savs " Nous avons fait de quelques-unes  de o ces organismes (;'11‘1"11;.1('-51_‘5) des
cenres partpeuliers npas je pense que Auteur de toute chose doit bien ffamuser de nos petites
tli*@’ril'irtinllt s e VellN frats tlirt.‘ (ke i_"tﬁI‘Talillt_** T}']H'r-% ;il‘tf‘l‘l;'u_"fwl I 50:1L‘11t Iilﬂ.‘% Ill"F j__‘fi'lll't'ﬂ Hl’.‘lt‘."('i;lu:{,
cost o aneontestables mals je vois quien cherchant bien on trouvera qu'il v oa pew de nos genres
porcellanes ou perforés qui nwatent leur representant parun les arénacés ot. malard tout le réspect
e j'ui pour le savorr de mon excellent ann Bl‘ﬂi']}'. jt“ trouve que |on dgenre [1{'{1‘:[{}}1;!r‘r'{f';mE*E(m st
une salade de formes dans h'liilll'“:‘* on a fourre tont ce (Lt [ on ne savart on }Jl:‘i{f‘wr.”

T Revisvn des Formmmitores ardnaecs<” Bulll Mus, st Nat. Paris, 1910, No. 7. pp. O 112,

s Leovcle des mrochondries duans élimimation de fir chez les Rhizopodes arénacés” € rend. Soe.
Dol . Panis, voll Ixx, 1911, IR

U L constitution dwe test o chiez les Foraminifores  arénace<.”” Bulll Inst. Océan. Monaco. Sept. 8
Toll, No, 21,
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calectum dans les carbonates ¢laborés. détermine la structure arénacdée ouw non arénacee
du test.”

In conclusion we can only state that we are in agreement with the mam
conclusions arrived at, and in the following Report have endeavoured to give
effect to them without abandoning Bradyv's svstem. The occurvence m the = Terra
Nova 7 material of new arenaceous isomorphs of several calcarcous forms  has
provided a suitabie opportunity for the expression of owr own views on the
subject.

(vi.) NEW SPECIES AND VARIETIES RECORDED 1IN THIN REPORT.

Miliolina auberiana, var., arenacend.
. colearata.
Sigimotlina winbonala.
Ophthalncd vune margaritifervi.
Dendrowina arborescens.
.. .. var. antaretiea.
Linosa.
, ovar. ik,
I yperamming clongata, var. temnissund.
.. novae-zealandice (nom. nov.).
Marsipella chapueci (nom. nov.).
Trochammina moiiliforis.
Bifarina porrecta, var. arenaced.
Bolivina punctata, var. arenaced.
(iflata. var. arenaced.
. varwbilis, var. arenaced.
forlnosa, var. darenaced.
. fevtilariodes. vav., arenaced.,
Duliniwa chapiai.
(awdrgina ferrugunea,
Cussidulina lacevigata, var. Lunada.
. sibglobosa. var. tuberenlata.
Ehrenbergina hystric, vav. glabra.
Verncuilina turres.
Lagena anriculata, vay. quadri-aureelda
Dicarinala. vay. spiuigerd.
var. villosa.
claridus.

detivied. var. pmu?u?nm.
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[atgena globosa. vav. linealo-panctala.
L orbigngana. vav. baceala.
scarabacis.
seolli.
syamoso-sulcata.
stelligera. vav. nwelsont,
Frondiculuria scolti.
Nodosaria pellida.
(lobigering crelaced. Var. eqyert.
Discorbiina calearata.
disparilis.
fierinert.
. wilson.
Truncatulina lobatula. var. arcnaced.
lewuimarago. var. dalto-camerala.
Rotalie soldanir. var. arenaced.

Nowionina Turgida, var. arenaced.

[I. LIST OF STATIONS (HARMER AND LILLIE).
LIST OF MATERIAL (H.-A. anp E)).

[t has been found mnposstble m the case of the soundimgs and other samples
containing Forammifera to depend upon. or adhere to. the Station numbers as
aiven m the Official last. or to themw sequence.  The depths given in the List
are trawl and net depths. or (frequently) the Station numbers merely record
the capture of hirds.  Agam. m many mstances the sounding has bheen made at
1 considerable distance from  the spot mdicated Dby the number m the list. the
true position hemg given on the labels attached to the material as 1t reached
us.  Where this has occurred we have given the official number and locality,
but our own consecutive nunmber refers to the true position as mdicated by
the label, which we  have appended after the ofticial  locality.  Where the
label locahty s withim a few seconds of the Station locality we have retained
the Tatter, but have given the depth as indicated by the label.  To obwviate the
confusion which would arike from the reiteration of Station numbers which have

little or no bearmg upon the samples. or cover a variety of soundings (as m the series

Jabelled ™ Near 194-5 ) and are far from geographically  consecutive, we have
adopted a0 series of consecutive nunmbers running strictly from North to South., A
clance at the Tollowmg Table will make this quite clear.
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OFFICIAL LISt OF NTATIONS, IN ORDER. AND CORRESPONDING NUMBERS
(H-Xoand 1K), A Aborren 1N 1Tois Reronr.

Oflicial. oA & B Oflicial AL & 150 Ofiedad, oA L
Debris of l)t.rl}'mnl l 1 S (' .. AT 26() o I
6. Coast of N.7Z. 7 U b 30 232 . U T

O¢) . . 2 . DI 31 263 . 7T

9] . 3 DU 32 270) . 6

96 . AU Nt 33 284 - By
134 . oD . 3 29 ] - BT
144 . - 1 . 3D SO . 06
171 . . I8 208 .. A _ 314 . U |
173 /4 . 19 2()4) . 11 331 . 4N

. B oo 20 215 . o 333 . B
180 N 22 218 N 37 835 | BT
184 . .23 ) . CL 3N ; 3N . .00
184 (near) 24 221 . ..o 43 i D34 - N Y
188 A .. o 41 ) . o 44 340 15
1SS B. (' .. 42 D07 . 2] 342 - RS 2
193 . 25 241 . 12 348 . | D9
194 . L 26 oA 5 . o S | 300 . DD
194/5 A 20 244 . Y 356 . B 1T

B 13

IO
-
b o
o
-

. DESCRIPTION OF THE MATERIAL EXAMINED.

No. 1..—No Station number. | Label-—August. 1911, Débns of - Polvzoa. ete.
brought up on sounding lead oft Three Kings Is.. New Zealand. 90-120 fims. ]

Material —Coarse  débris of  Polvzoa and  shell-sand  with  much  Polylrena.
Foramintfera abundant. but mostly  dead and  waterworn.  Notable  species: -
Miliolina  buecculewta, Lingulina  carivala. Spivillina vovae-zealand e, Pulednnline

concentrica, Guypsina globilus.

No. 2. —Station 90, July 250 1911 From Summit of Great Wing. Three Kimgs
Ts, S0 147 WO 8 nules, Too tms.

Material. Three samples. 900 H0A. 901,

Sample 90, in spirit, stones encrusted with sessile organisms. coral rock fragments
and coarse sand. Forammifera plentiful. many sessile forms,

Sample 904, in formating shell débris. fragmentary sponges and Polvzoa. sand.

Foraminifera not  abundant.  but  varvied and o cood condition. Polylre
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wiiniacenn and var. alba were abundant in both samples 90 and 904, and vielded
much mlormation as to the life-history ot the genus.

~ample 901, drv, white sand consisting of Polyzoan débris and Foraminifera
with a  few rock-fragments  constructed  of  similar  material  agglutmated and
defving disintegration.  Apparently a fossil or sub-fossil deposit. but presenting,
so far as the Foraminifera ave concerned. a fauna nearly identical with the
recent gpecies from this locahty.

Notable  species :— Nubecularia  decorata,  N.  tubulosa.  Articuling  funalis,
Dendronina  urborescens.  Psamonosphaera rustica, Marsipella  chapimany, dmmodiscus
shoncaiiis, Seabrookia pellucida, Lingulina carinata, Frondicularia scottin, F. spathulata.
Residyes, immature Foraminifera, foranuniferal and other débris, some mineral grains,
abundant  and varied sponge-spicules and manyv Tunicate-spicules, but only a few

diatoms.

No. 3.—Ntation 91.  Julv 26. 1911, From summit of Great Kkimg., Three
Kimgs Is. S0 100 Woo 25 niles. 300 fms.

Materiad — -"T'wo :'-:%;11111)10,‘5: 1. 91A.

Sanmple 91, m spirit. stones. corals and sand with Polvzoan and sponge débris
and flocculent organie matter. verv dithcult to  wash. Nieves .= A felt of Polvzoan
and  sponge-fragments mixed with Forammifera and sand. Sample 914, dry, was
stmilar to sample 908,

Notable species - Psanavosphacra rusteca. Thiurammana pagpllata. vav. haenslerd,
Discorlbina lingulata. ~ave wngqueicnlata. dvomaling  polymor pha.

Llesidlues contained  abundant sponge-spreules. dhatoms. immature and  broken

rmients.,

il

Foramnuafera. with many caleareous and mmeral  hra

g

No. d—Station LHs Sept. 13, 19110 From Cape Mana van Diemen, W. by N,
7 miles. 3540 hins,

Materinl.—0Organie débris and sand.  Very difhcult to elean and vielding hittle
of 1terest except [Luscherina helic.  Residues lavgely sponge-spicules and mineral
oraims  1m- about equal proportions.  Minyv mmaturve and  broken  Foraminifera,
diatoms and nueh floceulent organice débris, '

No. S Station 1340 August 310 1911, Spirits Bav. near North Cape, New
Zeabimd, 11--20 fos.

dlateriol.—Three samples. 134, 134A. 134D,

Sanple 1340 m o spinte shell-fragments and a hittle sand.

Sample 13440 m o spimt. Molluscan and Polvzoan  débris with mud.

~unple 13480 o spimit. fragmentary Ophiurids and - othier organic débris.
The material was not richs but vielded  many  shallow-water fors, including
(ypsana ylobulus and G0 vesicalaris, hoth abundant and well-developed, Spirillina
worac-zealandice and S decorale I great  variety, a hispid  specimen  of  Poly-

2

el oblopgaand one ol the three specimens of Cymbalopora bulloides obtained
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from the " Terra Nova 7 material.  Residwes targelv sponge-spieules: hut nmarure
Foraminifera were present in some numbers and  diatoms m lesser proportion,

Much angular mmeral matter.

No. 6. Station 96, August 3. 1911 7 nules oo of North Cape. New Zealand,
70 Ims.

Material —XFive samples. 96, 96A. Q6B 96C. 96D,

Sample 96, in spirit.. Molluscan and sponge-débrisc Foranmfera mlrequent
but varied.

Sample 964, in spirit. coarse  shell-sand. Polvzoan  débrs, angular sand.
Foraminifera varied and in fine condition. but not abundant.  Manv of the shells
encrusted with the diatom Navicwle (Cocconels) glucialis. Cleve, a specles common
to both Arctic and Antarctic material.

Sample 968, drv, several humps of white-grev limestone  of organie origi.
stmilar In appearance and origin fo samples 914 and 901,

Sample 96¢. in xpivit and  formalin. organic deébrix of every kid. meluding
many Jarge specimens of LPolytrema. and a httle muda.

Sample 96n. in formalin, fragmentary  animal  remains  with some  muddy

sand and much floceculent organic matter. vevv difficult to clean.  Sieves vielded

a few large Foraminifera and abundant and varied smaller forms.

Owing to the considerable guantity of material receved 1t was possible fo
work out the fauna of this Station very completelv. It vielded a very  large
number of species. including several new to svience. also manv of great ranty
and interest.  Notable species: Corvuspiva diffusa. Troddvwe diaplhana. Dendroning
arborescens, 1. limosa. Hyperanandina porac-zealandiae, Joculclla et Reopidiae
spieulitera, Roocwneta. Nowvia polumorplivoides. Horostna globulifera. Hstigerina
pelagica.  Anomalina coronata. Carpepterion profeiforms. Resulues :—Sponge-spicules,

immature and broken Foraminifera and angular mmeral erams.  The residues of

the fossil sample 968 (as with the other fossil samples) were very scanty. almost
entirely calcareous débris and mmmature Foramintfera. with hardlv anv  stheeous
organisms or mineral grains.  These facts point to a change 1 the conditions
under which the depoxits were Lud down as compared with existmg conditions.

although the Foraminiferal faunas arve largely 1dentical.

No. 7. No Station nmunber.  [Label: —Soundmge samples oft the last Coast
of New Zealand. Oct.. 1911.]

Material —Soundines in formalin. - No details of depth or locahity. Differen-
tiated into Samples A and D,

Seen ple A —Two tubes of areenmish-erev sandy mud. dried hieht orev and weighed

about 1 ounce. Broke down veadily in water. Sieres contaimed Globgeripa. pumiee andd

anoular minerals.  Notable species: Bulinina rostratie. Resilues:angular nnerals.,

foraminiferal débriz. manv diatoms, a few coceolithis. No Radiolaria were obzerved.
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Nenple B30 Four tubes of dark blue-grev clayv. about 1 ounce. No macro-
scopie oreanisms. Dried  dark blue-grev and was refractorv. splitting up into
Lonmated fakes in water. Was dried again and broke down m a weak solution
of soda. Sieres contained large flakes of refractory material. some pellets of clay,
4 few dead shells of Forammifera. Radiolaria,  sponge-spicules.  Reswdues, clay
pellets. angular minerals. manyv  diatoms and  sponge-spicules. a few 1mmmature
Foranumifera. No coceoliths observed.

—_—

No. 8. Near Station 242, [ Label :— March 31, 19120 45- 13" 17 S, 172°
157 37 10 790 fmis ]

Materiol —A dried zoundimg. 45 c.c. nearly white mud. without macroscopic
oroantzms.  Seeres retained little restdue. almost pure  Globigerina. mica.  fine
mnerals, but vielded several notuble species :—Thuramiina  papillata. T rochan-
i peiciloculata. Cyclam e orbicularis, Seabrookia earlandi.  Residues. 1mmature
and broken  Globwerava and other  Forannmiiera. mica, nuneral grams.  Many

cocceoliths and diatoms,

N 9. \Tt"l‘}' near  Siation 244
174 437 k.. 639 tms

Material = X sounding. 1-5 c.eo pale french-grevy mud  m formalin. - Dried

Label - Dec. 15, 19120 45 417 6" S,

white, A e amorphous mud contamme mimute  Foramimifera and a few mineral
flakes.  Hardlvy any residue on sieves. mostly Gloligerinae and mica. Notable
spectes Bolivrina beyrichi. Discorbina nollettir. Troveatuliva robertsomiana.  Residues,

minute and broken Forannmifera. diatoms. minerals, many coccoliths,

No. T0.—Near Station 208, [Label :— 49 267 37 R0 172 04" 37 K. 138 fms.]

Nofe == The constituent  organisms  mdicate a greater depth. the label mav
possthlvy he meorrect as regards depth.

Material — X soundimg.  m =puit. 12 c.e. of  white ooze with  abundant

Clobigerinae and other Forammifera. very little mmeral matter.  Almost a pure
fovamimiferous  deposit. Notable  species -—H yperamoming  clowgala. var.  luevigata.
Clavulina cylindriea. Boliviwa robusta. Lagena abundant and varied.  Residues, a
very fine caleareous mud. chiefly mmature and broken down Forammifera.  Very

fow minerals. diatoms o coceoliths,

Noo = Near Station 2090 [Label :—Dec. 19,1911, 517 30" 47 S, 1727 12" k.,
289 hins, |

Materl =12 cen dey white ooze. with a large proportion of amorphous
carbonate ol Tones and hardly any other mimeral matter.  Tenacious when wet.
Lvigerine vavied  and abundant. Notable  spectes - Froudieulario acyialis,
Newpeoprr oy plia s Bl i _rﬂu/mf{f}*rrf. duvomad g sinnosa,  Residues  contained
minnte and  communuted Globigeriva. much amorphous carbonate of lime. many

V115(1J1ifllﬁ.
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Noo 1200 Near Station 241, [ Label oo Maveh 290 1912, 50 117 S0 169 08 19,
301 s, |

Material = XA soundimg. m spiit. 13 ceo divtv-white  ooze. Globigering  and
other Forammifera m o dense  calearcous mud.  Notable  species = Biloculi i
depressa. var, seveala, Bulimina cchinata.  Residues contained abundant immature
(lobigerina. other  Foramimifera, and  coceoliths, many  fine mineral particles.

few  sponge-spicules.

No. 13.—Veryv near Station 253, [Label :—Dec. 210 19120 547 377 9" N
176" 247 27 W, 3.003 fms.]

Matericdl—Three H{Hllldingﬁ. m formalm. about 27 c.c. ]':-ule hrown ooze ol

mixed radiolarian  and  diatom  origimn. Dried  buwdt colour.  Seeees contaimed
tadiolaria. some large. sand-grams both rounded and angular. a few arenaceous
Foramimmitera. but hardly any calcareous organisms. Notable species = Spivoloculinag
enes, Thuranimina  papillata. var. castawea  and  var. albicaws. Haplophragueini
anceps. H. sphaeroidiniforive.  Residues Taveely diatom and radiolarian débrise angular

minerals, some  sponge-spicules,

No. 14, -Near Station 215, [Label - Deco 260 19110 637 59 S0 174 137 W
1.801 fms. |

Material - X sounding. m formahin. 1-5 c.eo of creamv vellow diatom  ooze.
The steves contaimed only a few Globigering and  other Forammifera 1 o felted
masgs of Radiolaria and diatoms. The onlyv notable species was Lagenoa plunigera.

Residues -—Racholaria and diatoms me all stages of  commmution.

No. 15, Verv near Station 260, [ Label --62 0 207 47 N0 167 45 W,
1,627 (ms.]
)

Matervial. A soundine. o formalin, 3 c.e. heht buft diatom  ooze. drving

white.  Sieres  contained o lew Globigerine and  other Forammiferas Radiolarn,
diatoms. a few THexactinellid spreules and aneular mimerals. Notable species
I iliolina oblonga and  Reophar distans.  Reseluyes  consisted ol dhiatomss Radho-

laria and nmunute Globigering. but practically: no mmeral particies,

No. 16 -Vervy near Station 262, {Label - Deco 260 19120 64 337 47 N,
1667 307 W.. 1.600 fms.]
Material — Three soundings. - Tormalm. estimated 36 c.e. pale hrown ooze,

» cream  colour. consisting ol Globigerina and  abundant  other Foramimfera.

o,

{l]‘}’il]

J

-

Radiolaria. minerals (zome rounded) i a diatomaceous mmd.  Notable species
Cyclanning orbiculurs, Seabrookia carland i Lagena cosculptac 1o asperas Lo s pida,
L. pliwmigera. Polyworplecua lepgieollis. Sagrine rivgula. Residues. w0 fine mud,
largely  diatomaceous. sone Radioliaria, and  immature Foranmmiera, fine angular
minerals.
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No. 17.- Verv near Station 265, [Label :—Dec. 27. 19120 667 29" 8" N,
L6 87 W.o 1.894 s, |

Materid 13 c.c. pale brown ooze sounding. in formalin.  dried vellowish
crean.  Tenacious and difficudt to clean.  SNieees contained Globigerina and  other
Poraminifera. Radiolaria (chiefly Sphaerellaria) a few angular minerals.  Notable
species  Neabrookia carlaud o Polymorplina lanceolata. many  Lagena meluding
L. duiica. L. foccolato. L. dongispina. Lo sewinuda. Residves. amorphous mmpal-

pable mud. with immature Foranunifera, Radiolaria. diatoms. much calcareous debris,

No. 180 Station 171 [Label (= Dec. 100 1910, 6o 33" N.. 178 47T W,
1964 T, |

Materiol. - 12 o0 brown mwd soundimg. i spivit. dried hight grev.  Sieves -—
(lobigerina and  other  Foramintfera and  débris of  the same with  Radiolana,
diatoms and a few anvular minerals.  Notable species :— Swgmodina ovata. dimno-
discus  charoides. Elrcubergina hystrie.  many  species ot Lagena.  Pulvinulina
paiperata. Residies almost entively organie. Globigerine and  diatom debns,

Radolaria. very fine nitnerals.

No. 190 Near  Statons 173-174. Soundmg AL [Label :—Dec. 11, 1910,
G- 55 N 178 51T W 2,015 fms. )
Material—About 6 c.c. hght brown ooze sounding, m spirtt. dried very pale

brown. broke down readilye  An ooze of maxed Globigerina. diatom and nuneral

oriom.  SNeeces contamed  thick-walled dead Globigerina. many other Foranmimifera.
a few mmeral grams. some hemg large. manv small pellets of clav which had
reststed disintegration.  Notable species - - Biloculcna clongata. M diolina tricarinata.
( f_?./f']rnmw'mx j.JHHE.N(!. 5}'}/:{'H"}‘f}.fi'(?f'mr Lullowles,  Reswdues  contamed i'r.agmentm*}' and
immature Globigerina. diatoms, fine munerals, amorphous pellets ot clav.

No. 200 -Near  Stations 173-174. Soundmme B, [Label :— Dec. 130 1910,
G730 17 S 1TT 5T 17 W 2031 fins ]

Material —15 c.eo brown ooze. m =pirit. dried pale arev. and did not readily

dismteerate. Dred acam and broke down o weak soda mto a fine homo-
gencous md- of mmeral and  diatom oriem.  Sieves contained Globigerina and other
Foranantera. angular minerals. Notable species :i—dniodiscus charoides, various
Lagepea. flosudnes. angular manerals. mmature and broken Foraminifera. diatoms.

Radiolota, sponce-spieules.

Noo 21 Near Station 2270 [Label -—Mareh 14, 1012, 68 45 S, 172 38 E
1749 s

>N

Materl X sounding, 12 ces pale hrown clay in formalin, dried  grev.

"R : , | S ' _ . _ _ _ ' - - ‘ .
cenaetons and drificult toowash o even after drving. Sicees contained many mineral
ariins of varving sizeso abundant sponge-spicules and diatoms. a few Radiolaria.

anck very few Foraminifera. Notable species :— Thurconmina papillata, var. albicans,
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Aminodiscus  charowdes. Cyclammina  pusdla. Residdves: o0 tine mad ol minerals,

diatoms. :'%]){)I]gf‘-r%]'}i{_‘lll(‘H with o few Radiolarn.

No. 220 - Near Station 180, | Label: Dec. 200 1910, 63 40" 5" N,
179 277 77 W.. 1.802 fmx. |

Material- A soundimg 13-5 c.oeo vellowish brown mud. m o spiat, dered Tioht
crev and broke down readilv.  Nweves contaimed Globigerina and  other Foramim-

fera  with angular mmerals of varving sizes in about equal proportions. also

many  Radiolaria. a few diatoms and sponge-spicules.  Notable species i— Wapsi-
pella cylindrica. Reoplar difflugiformes, Haploplragmi sphacrovlaciforne. Bolvei
decussata. vavied Lagena.  Residues  Globigering  débris. minerals. Radiolartac anid

dhiatoms, the finest rvesidue largely diatomaceous.

No. 23.—Station 184, |Label :—Dec. 26. 1910, 69 037 87 N 178 127 77 W
1.816 fms.]

Material —A\ sounding. 12 c.e. pale brown mud m spint. dried very pale:
brown., but did not break down m water. Dried acam and broke down m weak

soda mto an mmpalpable mud  of mimeral origin. Nicees contamed  abundant

angular mineral grains. some large with sessile organisms. Globiyerina and  other
Foraminifera, clay pellets. some  sponge-spreules, and o few  diatoms.  Notable
species :—Spiroloculina  tewwis.  Cyclanoniina pusille, vavied  Lagena. Nodosari
raphanistrum. — Residues, heavy clav-pellets and angular minervals, forammleral

débris, diatoms.

No. 24, Near Station 184, [Label :—Dee. 28, 19100 697 167 67 S 179
43" 27 W.. 2,035 tms.]

Material —A sounding. 15 c.e. light hrown clav. i spirite dred hght - grey
and did not break down in water. Dried again 1t broke down mto lavers. Dried
once more it hroke down in weak soda mnto a tine mud of mixed mmeral and
organic origin. still exhibitine o tendency to cohere into pellets. Sicres contamed
angular minerals ol varving sizes. some Jarge. sponge-spicules. clav-pellets.a few
large diatoms and  Radiolavia hut  practically no  Fovaminifera. the only species
vecorded  Dbeing  Pscmmosphacra fusca. Haplophraguion latidorsatvwn. Cyclaniind.

pusilla, Globigerina dutertyei.  Residues. mineral particles cohering mto pellets. diatoms.

T - - - - X : v 1 - iy i ‘ O T
No. 25. Near Station 193, | Label :— Feb. 220 1911, 68 417 67 S0 165 57

., 1.435 tms.]
Material - A sounding, 12 .. of tenacious brown clav with dark specks. m

spirit.  Dried light grev and Iwoke up into a fine mud of mmeral and diatom

origin with abundant sponge-spicules and some Radiolaria. but very few Feram-

inifera.  Notable species i—-Cyelannmina pusilla. Beophar difflugiformees. Haplo-

pfu*r'{_(/ma'um tewtinargo. Hormosina globulifera. Trochaninina trollissala. 1. rolalifornees.

Residues, diatoms and  diatomaceous  débris. sponge-spicules, Radiolarta, nnerals
H 2
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[abel o Febh, 220 1901, 69 437 N 1637 247 6. oft

No. 26, Ntation 194,
Oates Land. 180-200 fmx ]
Waterial. A small tube of selected Foranunifera and considerable quantity

ol zoophvtes. Polvzoa and sandy débris e formalm, also  similar material with
mud in osoivit. Very difficult to clean. the sieves retammg o felted mass ot sponge
and Polvzoan débris which required to be broken up with brush. Foraminitera
plentiful. but in poor condition. many sessile forms. notably Trwncatudina refulgens.

abundant on the Polvzoa.  Wagnerella borealis (Heliozoa) was observed. Notable

species t - Miliolina buecdenta. Mdioliva oblonga. var. arenacea. drliculvna - funales:
Cornuspira — selseyensis. Astroehiza Uinccola. Dendroiciona Lomosa. vare foonilis.
[ridia  diaphana. Sorosphacra confusa. Criionina posiwne. Cograan . Reophaa
distuns. Haploplraginm  crassomargo. H. canarienses vave cariabilise o i,
Aunimodiseus  shoveanus.  Bulivwdwa chapani. Elrenbergina hystrir. var. glubra.
Resulues contamed angular mimerals. sponge-spreules. diatoms. mmature  FForanm-

Smtferas chieflvy o Arenacea.

No. 27. Near Station 194, Soundme Ao [Label:— b, 220 1911, 649~
47N 163 247 ko 1Ts hins |

Muaterial. 12 c.eoogrev-brown mud, m spuit. easily cleaned. Sieves contained
mineral  grams of  all  sizes. abundant  Forannumifera.  sponge-spicules,  diatoms.
Notable  species i—MWilioliwea oblonga. vav.  arenacea. Haploplhraguwiion  glomeratun,
Buliinina sabteres. B chapainr. Cassidulinec ntidala: Frowdicalaria pygriaea. Marginu-
lina glabra.  Besidues consisted ot fine mmerals. immature Forammifera. diatoms.

sponge-spicides and  abundant amorphous particles (4 voleanic  ash).

No. 28, Near Station 194, NSoundimmg B. [Label :—¥eb, 220 1911, 697 14"
50N 164 247 27 K 17T fms]

Material —12 c.e. tenactous  chocolate clayv, i spirt. dried  light orev  and
broke down mto flakes hke a true clav. Dried again 1t broke down into a fine
mud - principallv diatomaceous. fine minevals, sponge-spicules.  Foraminifera rare.
ahmost  entirely Arenacea. Notable spectes t—Reoplr f??.‘f]l?’.‘('f/{ﬁﬁj'lﬁ?‘.S'_. R, distans.
[ plophraguiane foliacern, Hormosia  glotmdifera. dnomodiscus charoides. Coyeliin-
necicd pusdlas Resedues contianed hine mmerals, abundant sponge-spieules. diatoms,

:lllll =ER H.‘altlitllill‘ial.

No. 29, Near Station 194, ~oundimg . [Label ;= Fel,, 23 1911, 69 29’
TN 1627 497 47 0 951 fins]

Matvrwl. 12 coeo grev-brown mud. mospirtt. Sieves contained  dark mineral
orains. both rounded and angular. a few Forammifera. and Radiolaria. abundant
sponge-spieules and - diatoms. Notable  species :=—Bathysiphon filiforiis. Hoyperaimn-
neind clongata. ax. Tacvigata. Placopsidina conomana. Haplopliragnii qlobiyeriniforme.
Anrnod iseirs clictrondes, (_?/(‘]NMHH'HH {_'H‘Zu'f*f![f{l‘iis. J_\'j)?.!'()})](:’(‘hi (AHHeClens. ﬁ)(‘ﬂ?'(hf{:’-ﬂ‘,

ancular mmerals. abundant sponge-spicules, diatoms.
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No. 30, Near Stations 1940-195. Soundme Do [ Label s el 230 1911 64
15" N., 1617 58" K. 245 fms, ] |

Material. -9 c.e. dark grev sandy mude mospit. dreied hoht

il

Pl e\, i\'!f'.“f"."«f (] -

J

tained angular and sub-rounded mimerals ot all sizes: but hardlv any orcaneans,
except a few  IFForamintfera.  sponge-spreules  and  diatoms. Notable  species
Milioliva sewtiadwne. Viorgulina subsgacainosa. Cuassidalina subglobosa. v tuberendata

Residues consisted  of fine naneral grians with practically no oreanic constituentxs.

w_R YT

No. 31, Near NStations 194195 Soundimg Ko [ Labelb: el 260 19110 68
5177 S 1587 347 B 268 fins |

Material.—-4-5 c.c. heght grev muddy sand mospirit. Seeees contained fine
nunerals, manv sponge-spicules. a few  Forammifera.  Notable species Biloculina
Lreqularis. Bultwina  echinata. Seabroola eavlandi.  Lagewoa cosculptas Spivill i
tuberculata,  Residues  conststed ol line nimerals. sponge-spreules a few miute

Forammifera. diatoms.

No. 32, Near Stations 194 195, Soundmg o [Label : Febho 270 19110 68
167 N0 1587 577 Koo 1165 fms!]

Material.—15 c.c. pale chocolate mud. m spit. dried pale brown.  Neeves con-
tained clav-pellets. sponge-spicules. Forammifera. diatoms. Radiolaria and minerals.
Notable gpecies i~ - Reophar longiscatifornas. Haplophragucnm foliacewne. Hoagglutinais
(very long and  pauperate). I, glomeratin. Cyclanomipa pasilla. Coorbeeulares.
Plucopsilina cenomana.  Residues consisted ol minerals and diatoms mabout equal

proportions with abundant sponge-spreules.

No. 33. Near Stations 194195, Soundmg G. [Label:- March 4, 1911,
677 6 57 N.. 1607 337 87 o 1448 s

Material —12 c¢.c. very tenacious pale chocolate clay. mspmt.  Dried pale
orev and  broke down readily in o water but proved dificult to clean. Nieves
contained diatoms. Radiolaria, sponge-gpreules. clav-pellets. o few nmineral grams
and  very  few  Foraminifera.  Notable  speciest Haplophraguiiine gloneration.
1. folivcewn, H.  scituliune Trochamna pitide, Clavulina commoies. Sporoplecte

annectens,  Residues consisted ol clav-pellets and mmerals, with abundant dratoms

and  sponge-spreules.

L]

137 8" S, 1617 9 K. 1.502 fims!]
J[(!ff’)‘f{'{z.—-—lU'5 ('.(, ]111]1]&}3(‘11{"{'}115 {lail']{ ]_il'u\\'n {.*];l}'. ill lblll‘lllil]ill. 1]1'it‘-‘-:__1 l'};'lh_*

No. 34. Near Stations 194-195. Soundime H. | Label s March 40 19110 66

orev. Broke down readilv i water into flocculent preces which resisted further
disinteeration.  Sicres contained  clav-pellets. mmeral  graims ol varvimg sizes (one
very laree).  Radiolaria. sponge-spicules. diatoms and very  few  Foramimnifera.

Notable species 1= Reophae diofflugiforms and Trochammina robertson. Pesiducs
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conststed o clavepellets. mimerals. Radiolaria. sponge-sprenles.  and  abundant

dintorme.

No. 35 Near Stations  194-195. Sounding I {Label (= Mavceh 5, 1911, 66°
oo 1T N0 Tal o0 27 JN 1668 T,

Matepinl =12 oo pale chocolate mud  with dark grains, m formalm.  dried
grev and washed eastlv. Nires contaimed  dark minerals abundant Radiolara
and diatoms and  a Tew Foramiifera.  Notable species i Reophaa difflugiforms.
[0, distaps. Trochawnine  rebertsond. T pavciloculata. Residines  consisted  of

:lintum-:. “:.-H]it_rl;ll'iel al]lt_l ﬁl'lt_* lllilw]';l]ﬁ.

No. 36.—Station 2700 [Label :—Dec. 290 19120 69 517 N0 166 177 WL,
22160 hins, |

Material — A sounding. 13-5 c.c. pale brown ooze. i formalin, dried cream
colour. tenacious and ditheult to clean. Sieres contamed  a peh]_)le. lill'gt"‘ ﬂllglllal‘
minerals.  clav-pellets. diatoms. Globigerive and other  Forammifera.  Notable
species : Bioculiva depressac vave  warrhgna. Spirolocalina tevnis. very  variled
Lacenae. Nodosario caloworpha. No noweronata. N o oraphapistram. Discorbina chasteri.

[loxidues consisted  of ninute minerals, diatomsz. immature Globigerina.

No. 37.—Near Station 2180 Cape Adarve (7). [Label = Near 218 (7). 65 30
67 N 1760 2770 7 W 1120 fims. ]

Materiol— X soundmge. 2 c.eo pale fawn mud. m formahn. Swres contamed a
felted mass of Radiolariac and diatoms. o few angular sand-grams and Forammifera,

but none of note.  Llesidues consisted of diatoms and Radhwolara.

No. 38.-—Ntation 220, [Label: Jdan. 30 19120 Off Cape  Adare. mouth of
Robertsons Bav. 45-50 tmx!]

Matervd. - Organte débrise prineipally Hydrozoan  fragments mixed with black
pebbles and sand. ditticult to clean. SNieves contained a felted mass of Hydrozoan
debrise datoms (Lriceralinmg. sponge-spicules and hasaltic sand with  abundant
spherteal hodies (40 Zeolites). o few  Foramunilera.  Notable species -~ Crithionina
pe'.wmr. (" pFUOsi Var, /s J‘.n'_[H'r]rj!. [0l tim i f-/#rqmuma'_. Cossidal i [’J(’U'}.'("J'J'(H?{f. 1178fE"Hb{"}"rjE'H((
frystive. vave glalea: Discorbicna chasters. The Helozoan Waguerella borealis was also
noted. Posidues consisced ol dritoms. H]}Ullgt“-ﬁpi{'111(‘?4. alllgll]ill‘ mmerals  and
dolew onatuwre Forammifers.

Nooo 390 Stations 2890 [ Label s Jan. 120 19130 720 S0 1es 177 57 WL
20322 s '

Materid - X sounding 45 c.e. light brown plastic mud. dried whitev-grey.
very relractory. Seeces contaaned  onlv 003 ¢ arev restdue of pellets and fHakes
of clave and a few mmeral grains. and verv few Radiolaria.  The only Forat-
mifera recorded  weve Cyclunanina  pusille (3). Haple phragnciune latidorsatum (1),
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W ebbin clavat (]) all starved H})evimen:-:. Residues consisted of extremefy fine
mineral particles. with a few diatoms and  sponge-spicules.

No. 40.-—Station 291, [Label :—Jan. 14, 1913. 727 40" 97 S 172 377 57 W
1917 tfms.]

Material ——Soundings. 283 c.c. of hight brown-grev mud, in formalin. dried

nearly  white and difticult to wash.  Sieees vetained only 125 ce. of ancular
mmerals. sponge-spicules. diatoms and Radiolaria with a few Foramintfera. Notable
species —Reopl ancpullacea: R difflugdforuis. Thiranom o papilata. Trocliano i
paucrloculata.  duonodiscns  showeanns.  Residues.  almost  entirely  diatomaceons
with some Radiolaria and fine minerals.

Jan., 2. 1911, 75 9 77

No. 41.—Near Station 183, Sounding A. [Label:
S.. 173% 397 87 K. 251 fins]

Material —10-5 c.c. light olive hrown mud. in formalin. dried greenish white,

Neves  contained angular minerals. sponge-spicules. Radiolaria. abundant  diatoms,
but verv few Foraminifera. Notable species:- I diolinag  oblonga. ~av. arenaced,
Psammosphaera  yustica. Reoplar spiculifera. R, lowqgiscatiforiis. Boliviva  pnctata.
var. arenaced.  Residues  consisted  almost entirelv of  diatoms and  Radiolaria.
with some sponge-spicules and minerals.

No. 420 Near Staton 183, Nounding B [Label: -Jan. 20 19110 74 24
77 N 174 17 37 oo 313 k]
Materwd —12 c.c. of pale

Verv tenacious and refractorv. sphtting up m water into tocculent lavers as

areyv brown mud with darker grninﬁ. i tormalin.

o,

though stratified. Dried agamm 1t broke down m soda mto a clav-like mud,

Sweves contamed  angular minerals. come large. Radiolaria. o few sponge-spieules
and  diatoms, and verv few  Forammifera.  Notable  species — - Haploplirigniain
anceps.  Ammodiscus  charowles. Coyclanniva pasilla. Trochamina sotalifori s,
Clavalina  commines. Residues consisted  of - muneralse sponge-spieuies. diatoms
and  minute arregular pellets of clavy o all stages of disintegration ito  then

constituents. a débris of fine mmeral. Radiolavian and  diatom-fravinent s,

No. 43.—-Near Station 221, [ Label -
100 fms. |
Materid —A  sounding, 10°5 c.e. of slate-brown mud  with  dark mimeral

Jan. 8. 1912, 757 25" N, 165 117 k..

orams. - formalin. dried very hght gerev.  Sieves contained angular minerals.
many sponge-spicules and  Radiolaria. abundant  diatoms. hut very few  Foram-
intfera.  Notable  species - Moliwliwe  oblonga. ~vave  arenaeea s Haplophragie i
sl H. auceps. Resodoes consisted of angular mmerals. sponge-spreules. and

abundant diatome.

Y
il
I o
A

No. +4.-—Station 222
303 1ms. ]

Label o Jan. Too 19120 767 027 77 N 165
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Waterial. N <omnding. 12 c.e. of vellow-grev diatom ovoze. with many dark
mineral grains. in formaling drvied light - grey. Neeves contained dark rounded
minerals. sponue-spicules  and - Foraminifera.  Notable  species :—Buathysiphon
argentens. Haplophragminne fontivense. . glomeration. Troclammiva trullissata,

Losidlies consisted  of datoms and :—zpmm;_z;e-ﬁpiti-lllesa.

-

No. 453, Station 3400 Jan. 25,0 19120 767 36" N 164 127 Ko 160 fms,

Meteriad —Débris of Polvzoa. Eehinoderms and Sponges with a small guantity
of muddy =and. o spivit. Ditliealt to clean. Sieres contained a felt of debrs
with  rounded minerals.  diatoms.  sponge-spicules  and  Forammifera.  Notable
speries —Deadron i arborescens. var. antarctica. Rhamina algacforis. Crithionina
pisir. Reophar adrvewa. Tharamidva papidlata. xav. haeusleri. Residues consisted of
minerals. abundant dintoms and sponge-spicules. and many mmmature Foranminifera.

N, 46.- Station 336, Jan. 22, 1913, off Gramte  Harbour. entrance to
McMurdo Sound. 30 finms,

Material,  Oreanic  débris with o httle sand. o spmt. ditheult to  clean.
Sicres contaimed o felted massz of sponge-fragments and  spieules. with  scanty
I'oranunifera.  Notable  spectes - Haplopheagininw  wapn. H. canariense. var.
raciahilis. Thoaranmina pogllata. ~ave hacusleric Bulincwa clhiagpmani. Cassidid v
petcleriama. Elrewbergina Tigstrir. varve glubra. A small Pyenogonid was observed
ht*:.ll‘il‘l}_}j <essile r-;In_*t*illlt'*lh of  Animodisens _f/tl-}‘(h(!]?'x (11'1.:111}') 1 rochaiimwitie Srjmmwm.
Discorbiina globalaris and Truwcatilipe vefulyens. Residues consisted of diatoms. sponge-

:-_-tpivules-; and mmerals.

No. 47~ Station 339, Jdan. 240 19120 77057 N0 164 177 K 140 s,
Materiad. Polvzoan  and  Fehmoderme debis with a0 httle black  =and,
M Tormalim. Ihitheult to clean.  Sieres contiuned o felt of débris, hut verv few Fora-

minitfera except Trovcatulina rofudgens. whineh was abundant. Notable species :--
ll}r'niﬂfﬁu‘ ]f!H'r/#'.\‘f‘f!f{f}_u‘ﬁfr‘-.\'. T/HHTHHHH‘HN jﬁf!]ié'ﬁrﬁfl’. Val, /H'H‘H._*-Jf_’f'#. ;l]lll jjr{ff"]“)!(! (‘Hj';’Hﬂ{({{(,
Browme development ol voung mdividuals e basal convitys Residues consisted of
dark angnlary mmeralss o few sponge-spreules and diatoms, and very few immature

IForamaniteri.

Noo 4s- Station 3310 Jans 14 19120 Oft Cape Bird Peninsula. entrance to
MeMurdo Sound. 230 fins,

Moaterial Sand and ovaanmie debris e spiat. smular material m formalin, and a few
%t_*hw-‘(t'wl Fi1!':1]:lil1if{f‘1'ii, AYTREEN {_'tmtalint}tl d TSR Uf _]*](']'1:111('1(?]E—‘l"lll. ]’t.‘!]}'ZO:Jll. H}'{h‘ﬂZOml
el spone debrsowiri hlek voleanie sand. Foraminifera poorly represented except
sl very conmon. - Notable species = Milioline calcarata. Tridia diaphana.
r‘”r .’n.wdm: ('If/f;nrff‘r"f‘ff. ..Jmmur/z'xr‘#_m -"ﬂ'/ﬁfﬁﬂf'r‘fﬁ.‘fﬁ. _\ ﬁ]_')t‘t'i]'llell {}1 T:'HH(‘HI'I_{ZJ'HH [Ufﬁ_'{fﬂz{{ COll-
I'linill: t_"l'll"l"\'ti <hells was recorded. [losidies consisted of ;_mgulur lllilli?l‘allﬁ, volcanic

asl sponce-spicules mogreat abundance. diatoms. and a few imunature Foraminifera.
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No. 49, - Near Station 335, Jan. 20, 1912, 77 10787 S 164 1Y ... 187 fs,

Materil— A soundimg. 9 ceoof dark olive sandy nuad. i formaling dried IR
Steves contained dark minerals. Polvzoan and Annelid débris. abundant <ponge =preules
and - diatoms. very few Foraminifera. Notable species: Reophos dental iniforis

and Opercudiia anononoides. Residues consisted of minerals. rounded ol aneulor

abundant diatoms and sponge-spicules. a few Radiolaria.

No. S0.--Station 338, Jan. 23, 1912, 777 137 S 1647 187 1. 207 fins.

Material —Corallines encrusted with Truncatuliva refulgens. coralline- and Sponge-
debris. much organie Hoceulent matter. muwd and fine black rounded voleanic sand.
- formalm.  Difficult to wash.  Sicees contained o felt of débris. Foraminifera
fairly nuwmerous. but more or less decalcified by the formalin. Notable species
Malioliva oblonga. vav. arvewacea. M. calearata. Tridia diaphana. Reophae dentaling-
Jormas.  Thuranmina  papillata. var. furosa  (compressed tvpe).  Resudues. dark

angular mierals. sponge-spicules. diatoms. a few mnnature Arenaces.

No. b= Station 333, JJan. 17, 19120 777 227 57 S165 2270 15 418 s,

Material.—A sounding. 12 c.oo dark olive green (almost Dlack) mud. in Tor-
malin. dried white-grev with a green tinge.  Nweves contained rounded and aneular
111i11@1'ﬂ]54.. SO e {El(_[i{)]?ll'iil. H]J{Jllgt‘-ﬁ])it‘lllt‘r@ iln{l l I.LE\\' ]ﬂi_ﬂ'ilnlilliI.i‘]'il ill IHHII' ("Oll-
dition. all  Arvenacea except Iilioliva oblonga. ~vav. arepaceq. which atsell ix ol
adventitious construction.  How far the formalin was responsible for the entire
absence of calcarcous forms 1s unknown.  Residues almost entirely diatomaceous.

with some sponge-spicules and  mmerals.

No. 32— Station 3420 Jan. 310 19120 77 367 S 165 307 [0 416 fins,
Material ~ Soundings. 18 c.oo dark ohive mud with darker gramms. m formalin.

dried Tight ovev. and proved verv refractorv. Nieves contained  angular  mmerals,

a—

hinps of grev mud resisting disintegration. many sponge-spicules. Radiolaria and

3

diatoms.  verv  few  [Foraminifera. principatly Arenacea. Notable  species:
Malolina oblonga. ~av. arenacea. Reophar dentaliviforneis. Doliviva  pipctata. var.,
arenaceda.  Verpeniing  pusidla. Residues. diatoms with angular mmerals. sponge-

sprcules and  Radiolaria.

No. 33, Station 348, Feb. 13,0 1912, off Barne Glacier. MeMurdo Sound.
200 fms.
Muaterial. - —Polvzoan and other orgame débris and muddy <ando m formalin,

Seeves  contamed  débriss sponge-spieules. diatoms. a few mmeralsc o few Foram-

inifera, mostly small. Notable species: Tredia digplapas Thoranina papillata.
var. faenslevi. Bl f'ffrr]_'nm(m'. [iscorbina cliasterr. Losidues, datomaceons

with some  sponge-spicules. w few minerals and nmunute Foramnntera,

No. 54 Statiom 31 Jdan. 230 1911, 5 miles North ol Inaecessible Island,
McMurdo Sound. 222-241 s, [ Label s Jan. 230 19101, MeMuardo Sound. |

Vol v 1
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Materiol.  Originally in spirit. but dred mmto hard cake of mud and sand.
which did not readilv disintearate.  Nieves contained a felt of sponge-spicules.
diatons.  Foraminifera varied. but not abundant. except  Cossidulina subglobosa.
(' crassa. Ehrevbergina ystrir. var, glabra and U vigerinn angilosa.  Residues
consisted of aneular minerals. voleanic ash. abundant sponge-spicules and diatoms. a

few mimute Forammilera.

N 55 Station 335, Jan. 200 1913, 77 467 S 1e6 87 Ko 300 s

Material - Oreanie débris. mud and sand. ma mixture ol spimt and formalm.
Verv ditticult to clean.  Seeees contalned Sponge. Alevonarian and Hydroid débrns.
with angular minerals and some  Foraminifera. Trincatuling refulgens predomimat-
me. Notahle species = Psanmosplaacra roustica. Verneniloea pusilla. Bulunina
chapmani. Cassidulina bradyl. vav. elowgada. Livgulowa bilocwde. Spiedlina obconiea.
and var., caripata. Patellinva  corivgata. Resodues  consisted  of - mimute  minerals,

Hl_}l_lllﬁ‘t]‘-:%}'li{'lllt‘H. dratons illltl g ]Ct_‘\'\' Fl“ll'ﬂl]lillifE‘I’El. ]1105“}' illll]liltlll‘E‘.

L
o

No. 36.-Station 308, April 90 1913 (To West  of - Tierra  del  IFuego)
550 200 RooTss 540 W 2356 hns

Materml A sounding. 10°5 c.e.. pale brown  ooze. m - spirit. dried  cream

colour.  Globiverinidae and Radiolaria 1 a diatomaceous mud.  Sieres contained
Foraminifera and Radiolaria. mostlv dead and opaque shells. débris of the same,
diatoms=.  a  few angular  mmerals. Notable  species: Aschemonclla  catenata,
Npivaplecta bifornes and Plewrostowellie subpodosa. Resalues consisted  of - diatoms

el Radiolarta and a few mimerals,

IV. SPECIES AND VARIETIES RECORDED.

By the tine tlhis Report was ready for mmpression the cost of paper and printing
had reached the pomt which 15 recorded for all time m the aspect of the Scientific
Jowrnals of to-dav.  The Director. whilst viving us practically o free hand. appealed
foous To eet this situation. Apart from compresstim of  the  Introductory
portion ol owr report. we have endeavoured to meet 1t maimnly by the suppression ot
<X thousand synonvims,  kxcepting where necessitated by our 7 Noteso and 1n cases
where the discussion ol hife-lustories renders an ample synonvmy essential. we have
redhiiced our references to two- the {jll'i}_‘:il]‘il] iltf*r‘-ét.']'i])rinn and one reference to a work
i whicly etther a sutherent ssnonviny will bhe found. or works containing it are referred
to. Svionvines may be sald to be virruallvy complete m Brady. 1884 F.CL%
down to 1SS0 e Milleres 18080 et IOML (who generally onmits Brady and every-
thung before . excepting the orgimal author) down to 1903 : and 1 Cushman

1910, ete.. FONP. down to 1915 We have therefore made use pl'incipalh‘ ot

these authorse espectally Dro b0 Aveustine Cashiman, whose  synonvimles are

l“HI' *'-‘*JI'LHI.!IIHH Hf '[Ili.* *‘\'.HTI'IH Hf I'Hlllll*ll*-lt'tl I‘i.'fl*l‘t*l]t'l_‘. e l'. '.3:-'}“.
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marvel of patient research and accurate record to whom we heg in this place (o record

d Warllll TI_'i]JllTE‘ Uf m_lmimtinn. uml Uf T_|'l;111|{r~2 J‘t._rl' []Il‘ un'ww.rirtml = AWV !1;1\':"

made of Ius work.,  We have also made free use of the Ml svnonvimies in om
INerimba monograph (19140 ete. KAL),

AR t-f}l"igillalll}" t't}ll]])ilt’tl W uave references to all the ]H‘il]t*i]nll Pepers whire
have dealt with New Zealind and Antaretic Forammifera, but these fve heen

sacrificed under the self-denving ordimance.  These works are set out m the pan
of our Introduction dealmg with the Literature of the subject. and should he
referved to by future students of the areas.

FFor the same reason we have suppressed 7 frequencies ™ and - Tables of
Distribution —probably the most expensive form ol printing  extant—and  also
the = Lists of Spectes ™ found i the outside gatherings from Tierra  del Fuego.
Nerguelen Island. Rio de Taneiro. and the ™ Discovery 7 material. described in
Appencices A-D.  In their place we have added after the ™ Lists of Stations ™
the letters R.d. b0 KO Lo TodU o amd Do toindicate that the species was found in
these samples of material.

SUB-INiNeboy PROTOZOA
('Lass RHIZOPODA.
Oirprr FORAMINIFERA.

Fayiny GROMIITD. 4.

GROMUAD Dujardim.
L. ~(rrone ovifornis. Dujardin.

(rronpie oeiforpcs. Dugardin, 183050 Ann. Sers Nat, Zoolo [2]0 volo v g

Stations 46, 33, () 34,

A single large mdividual at Stno 460 free from merustation. =everal more or
less mcerusted at Stn. 530 and two farge but somewhat doubtlul specimens at
Stn. o

Faviny MILIOLIDAE.

Sok-aviny NUBECULARITNAE.

NUBRECULARTAD Detrance,

+) _J_\Tub(}(*n]f”‘g-(( M'fu'r!. JHHL‘.“% ;lllil Pall']{l_‘l'.

il ¥

Nheelapio tilue Jones and Parker. 18600 FCDO po 155, plo xxo tiess I8 51
Heron-Atenw and Earlaond, 1910 eres FIRAD TOTH0 po HIS,

Station 6.

A few attached mdividuals<. one with o vouchened surfaee and closely resemhline
tl'()l'])ign}'.r& floure ol Webbina rogosa ((LOvh TSR3, 110 o 126, ])]. 1. hoes, 16-18:
and 1846, FIVO po T4 plooxxas hiess HL012), No free specnnens ol the more
cenerallv recorded type were observed,

[Al‘?ll&'l(‘@(ﬁllﬁ ifﬁ{_'ll'lli__il‘_]}]l. fi"f*r_:[)/m.r (listonns. _l;h*ml}’. H}';llim‘ iHHH'lH]‘]h]I. Nadorserrien

. )

[ P
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inflera. Rss.. Ressile Individuals  isomorphous with  sessile specimens  of  Reophax
spiculifera. Bradyv. referred to in our note on that speciexs.]

3 Nuhecularia tubulosa. Heron-Allen and Earland.
L\'H]u'f'”]fh‘f.rf f'H;H!fru'rf. Hi’l‘l'lll-;\“l"ll ;1111_1 E;ll‘lﬂl]tl. H"L}. eEC.,, FI{X ]'“’1-) ]L :14?'1. ]'Ill. \] ﬁ*_{‘ﬂ 1*5
Stations 2. 6.

Oceurs i profusion on shells. stones and stems of Gorgomids. - On many of
the stones Irom Stn. 2 the surface Is practicallv covered with a densely mter-

woven mass of these delicate little tubes. As a rule the hranching tubes. mter-
sect. the individuals preserving their identitv.- one tube passing over another.
but in several Instances what appears to be a true anastomosis of the tubules
was  obgerved.

[Arenaceous  isomorph.  Sagenina  frondescens.  Brady. and S, diwearicans,
Cushman. |

4. Nuheouldoria hft“!'ff_{_f/r!. Detrance.

Nohwoadarya Laedfagqer . Defrance, 15250 Dict. Se. Nat, (Strasbure. IR1G6 1=30), vol. xxxv.
po 2100 Atlas Zooph. plo xhiv. b 3.
Ht*t‘t'ﬂ‘l:\“t.‘ll ;11111 ]*:{l]‘]ﬂl‘u_l. 1911, ete.. F]{L\. l'.'l:'l. |’ 319,

Stations 2. 4. 0.

Only from the N.Z. area. where 1t occurs both adherent to stones and free. The
il)t"t‘i]]]t?llﬂ are noet pmrirul;n_'l}' robhust.

[Arenaceous womorph. Placopsidowa cewomana. ' Orh. Hvahne isomorph. the
voung  stage of  No Doedfugo ws ficurved by Sidebottom (S0 19040 ete.. REFD) s
Tripcatuling lohatuic (W, & 1) 0 older specimens T, ecariabilis. Soldant tvpe.]

Nabeculaiia Tucidfnga. var, decorata. Hevon-Allen and Earland.

Noubeewlaroe Lacifuga var. decorata, Heron-Allen and Earland, 1914, ere, FRAD TS, po 549,
]il. Nl oheso 60 7

Station 2.

Fime and tvpieal specimiens ocoenr on the stones from this Station,

G. N ubeculorio bhradgr. Millett.

Noihweulaein vntfate. Brady, Issd FCOop0 1350 plloal figs
Vel Heron- AHen and Farland., 1914 ete PI\\ L0150 po 250, plo x]l figs. S-100

~tation 6.

Pwa o <pecimens. neither verv tvpical. and which might  perhaps he described
o~ nubecubime nuholds: NU bradys s w0 common form in tropical and  sub-
tropreal Paciic cathermgs. and 1t 1s mteresting to record the form from N.Z.

water<: from  wlieh 1t has also been recorded as not uncommon bv Cushman
(Cotatas RENZL poo636.0 pl. Ixxv. fig 6).
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SUBR-Fayviny MILIOLININAL.
BILOCULIN . " Orbigny,
7. Biloculiva irrequdaris. " Orbigny.

Biloculena orregalaris, COrbigny, 18390 FAM. o 670 ploovinn, ties, 200 21,

Heron-Alen and Earland., 19160 WS, 1 206,

Stations 2—4. 6. 31, 38, 43, 46, 48, 33, o4,

Attamns 1ts maximum [requency and develepment m the N7, avea at Station 6.
where a good range of spectmens o all stages was obtamed.  In the Antaretie
material the specimens are. as a rule. few m nwmber. hut Large and well developed
at several Stations. espectally Stations 46 and 53,

3. Biloculina sphaera. dOrhigny.
Biloculipa splara, dOrhiony, 18390 FAM. o660 ploovin, fies, 13 14,
Brady, ISR FE po D the)y, ploon el el b
Stations 6. 26. 54
Sparingly represented - the N.Z0 arvea by oo fandy vood series ol specimens,
none attaining anv considerable <ize.  The Antarctic records <how a few enormous
specimens  characterised by extremely labvemthie apertures.

There 15 an mereasme tendency to refer this speciex to the genus Planispirina,

on account ol the arrangement of the earhier chamberse hut it 8 <o essentially

bilocubme m external form that we prefer to retain the origimal nomenclature.

O, Bidoculina bidloides d Orbigny.
Bilociuliie hilloides, :I'(h‘lri_;_{n}'. 526, TMC 1. 297, no. 1. |i|. v hieso 1 B Moddle no, 9o
Heron-Atlen and Farland, 19110 etes FIRAD L po 551

Statons 1-30 5. 6. 9. 16, 19, 36, 3335 (+ R.d.J.).

The specimens from the N.7Z. area ave rather small. the best and most
tvpical from Station 6. 1t s nowhere common.  An abnormal mdividual  with
dll ACCessory {'ll:llll]}{‘]‘ a1 Tlllllllall' t_ll'iﬁ(_'t" RAN A the ;-l}n_"l"(lll‘t’ WS ft..lll]]tl Al
Station 2. In the deep water hetween NZ0 and the Antavetic cirele the specimens
attain  better growth. but thev reach therr maxnmum  dimensions o N0 Polar

waters., notablv  at Ntation 48, where verv large mdividuals were found. At

Station 36 both typical specimens and specimens with projecting tubular apertures
(B, luceriada. Sehwager: SOIR660 FIKNC po 2020 ploove figs 17) were obzerved.

P

10, Biloculiva rivgeins (Lamarek),
Miliolites vipgens. Lanvarek, 1801 eteo AM voll v po 35100 nos 1o vel axe plo vy hie,
Lanrel, IST6, ote 0 ANV volo v po G120 1R300 ete s voloxa, po 280 ne 1
Bolocaling .. FHlevorn- Ao and Earland, 19150 FRA |- Jalh,
Ntations 1. 6. 48,
A good manyv spechens at Station 6 (N.Z) Lavge and typreal. otherwise repre:

sented by single specimens of the depressed form figured by Brady (g, 7) and named
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alter him. B bradyi. by Schilumberger (S0 1891, BGE po 1700 text figs. 15-19. pl. x.
fivs. 63-71). None of the specimens show the transverse ridges of shell-matter
ficured by Sclhilumberger. but not appearing in Brady's origimal figure. or Chap-
nans (L 1914, FORSD po 570 plo 10 fies 1 and €0 19090 SNZ0 p. 3140 plo x.

he, 1).

V1. Biloculina  comate. ]51‘:1!]}'.
Dolocalvie ot l'il‘;ltl}i ["*T'J_._ cte.. RRC. ]1"4""*1,, 1. 15 0 IRNE FC. ] [ 11, l'] 1. ﬁj_{':-‘-'«-. UH, L.

Stations 1. 4. R 10-12,

N.7Z. area onlv.  The species attains a comparatively large size. especially at
Stations 10 and 11, The individuals  differ from Bradv's tvpe. which mav be
recarded as a striate form of B rivgens and B. bulloides.  The N.Z. specimens
avre closely alhied to B, lucerinda. Schwager. the produced tubular neck attaimng
noticeable  dimensions at Stations 10, 11, 12, The only mdividual of Bradyv s
tvpe observed wax at Station 1.

Judeing by the recorded figures of IFFlint. Cushman and  Schlumberger, B.
comeata 1% normally o striate vartant  of  Bo oringens and B. bullowles ;o the

occurrence  of  similar surface  ornament 1 another tvpe. and prevalent m a

particular area. 1z an mteresting teature.

12, Bioculinn elongata. " Orbieny.
[},!‘/FJI*”[H‘HH r'{rurlr;r_rfrf_ 11‘(')I‘lli;_'_'jll}'i leii. ']\1( ] 205 no. L.
Heron-Allen and Earland, 1914, etes FRAD WIS po 552,
Stattons 190 260 38, 46, 47 (=~ KT RodoT).
vare and conhned to the Antarctic area. Larce and quite tvpreal specimens at
< ' | - S ¢ _ ¢ l. Al ot 1 ¢ FI}I{ dd :"'*I)f_[ I111e11N

Stations 46, 47 and 48,

13. Blocudina depressa. d Orlneny.,
]::#‘fur_‘ffh'urf r/v'}u‘f"ﬁ'-ﬁ‘”. -,l'[_'h-hi;_rn}" ]u"':fii. l\“ li. f‘.!h‘. TLe). T‘ Mt.nlf'lt' 1o, U],
Cushinane 19100 ete o FNPOTOLT po V40 plo xxvin, s, 1L 2.
Stattions 6. X, 100120 17-200 23, 27,38 (= K. 1.. D.).
The <pecies reaches it maximmum  development. hoth as to numbers and size.
at Station 6.\t Stattons 8 and 10 the individuals are turnished with a broad keel.
In the Antarctic arvea 1t 1= much less frequent. and the specimens do not attam the

tlﬂ\'t}]ir}nm*nt of the N.7Z. forms.

V4. Biloculinag depressa. vave warrhygna, Schwager.

Boloenliin uf”r'f']#_wuf, .‘"h'll’ﬁ.\'n_}_':i'l‘, | =6ty FIN, } 2003, l}l 1\ h'_L_'_H | ISY78 /),
Crishran, 19100 ete D FNPOTO1IT, po 750 plo xxvin, fes 50 plooxvix, i, 1.

—

Stations 1O -120 170 180 190 36 (- 1okl 19,
Oecurs 1 conpany with the t}']ui—' at <everal Stations. but at otliers the t\'pe 18
P T't*lil‘t'*r-lt'll'ft‘tl. Maxnmum 111*\’{4{'}1’)111811/{ at Station 11 (XA) the Antarctic .‘%pE‘(?i—

mens< are mueh wealker. and few i number,
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bios
e 1 . | | .
15. Diloculinag depressa, var, serrafa. Bailev.
Boloculiva serrato. Baitlev, 18610 New Spn Mier, Ore, Parva River, S A, Boston o,

Nat. Hist. vol. vii, 1. D0, 1}1. v, fie, 1
Cushman, 1910, cte., FNP. 1917,

pooos plooxxax, fiel 2
Station 12

A smgle tvpical specimen. The depth at this Station (301 fms.) ix much helow
the average depth of the records for this varietv. which is nearly Awavs confined to
very deep water.  Brady's authorship must lapse in favour of Bailev's. whose paper
being concerned principally: with Diatomaceae had been overlooked in this country,
The paper 1% recorded under dates 1862 and 1863, hut our copv hears the printed
date Julv. 1861, Bailev's specimens were from the Gull Stream (') 150 fins.

SPTROLOCULIN AL d'Orbigny.,

16. Npuroloculing iatida. A Orbigny.

Speroloculina pitida, A Orbrany. 1826, TMC. p. 293, no. |

Heron-Allen and Earland, 1914 ctes FRAD 1915, po 552

Ntation .

A smgle maoderately good example.

17. Spuroloculina plawulata (Lamarck).

Mavolites plavulata, Lamarck, 1308 XM, po 3320 no.
1. G155, no. 1. |
Sj:?'rufn{"#ffiurr . Heron-Allen and Earland, 1914 eote. FINA 190, NN

Il. s3e )},
Station 6 (+ R.d. W),

A single specimen.

C Lamarek, 1S160 ete 0 ANSY vol Vit

18. Spaoloculing cecarata. " Orineny,
20l plooxvi hess 19 21
Hervon-Allen and Karkuond, 190 vre 0 FRADI9IS po 551

Spirolocaling cocarala, dOrbieny, IRE6 TPV .

Stations 3. 6.
Kxtremely rare.

19, Sparolocnlina affiea. Terquem.

Sporoloculiva affica, Terquem, IRTS0 FIRD po 550 plo v he 15,
. faegidaterados, Sehhwombercer. 18050 MGMO po 2020 plooave figss 8186,

Stations, 2. 6.

This very distinctive type. although so rare m the Kuropean waters. and fossil
deposits from which it was first deseribed. 15 generally one of  the most tvpieal
of the N.7Z. fauna. In this matertal. however. 1t occurs at only two Stations.

the specimens being. however. verv well developed.

20, Spiroloculing tevies {Czyzel).

(einguelocnliva topnis, Czyzek TSIS0 FWL po PR plo s neso 51 5.
*\Tj*’:”‘1"*’-"*";’.”” * Heron-Allen and Earland, 190 cte0 FIRAD 9D . by
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Stations 6. S0 100 130 160 170 230 36 (+ T.d. Foo Rod o).
As usual. 1t s practically impossible to separate this form from Miiolina
ocuhine forms St}pnmtel}' for taxonomical

pygiraca. hut we are recording the spiro
In hoth the N.Z. and Antarctic areas 1t occurs m two distinet forms,
The two occeur together at Station 6. where 1t

OISO,
porcellanous and sub-arenaceous.
v hest represented. and at Stations 16 and 17, The porcellanous form occurs alone
at Station 8 (N.Z.). and 13 (Ant.). where the imdividuals are exceptionally long. At
the other Stations  only the sub-arenaceous tvpe occurs. the finest  specimens

heme found at Stations 16 and 36,

D] . H/u}‘u/u(’uﬁurz arenaria. Brady.
,\f/;g‘;‘n]uruhl;m rH'f'HH;‘f-H, Hl‘i“l."- | == F 1. [, ]ll ‘\lll ﬁ}_{'. [ 2.
de Nmes, 1RO95 CFPO pe 3150 ploomn hes 1
Statiom 6.
A few verv vood vxmn]j}lm.

:_"1

:\l I IJ I ( )JJ] NL\ : \\Ti“iiﬂ]llﬁ!_'}ll

22 Violiia corendaris (Bornemann).

T;';'/rn'uhhurf r‘#-f'f'f.\“/f.\'f'#rﬁ, I'?mrm-nuum. ]H."};'_';u. FH]'L ];, :_}-IE_L ]1] j{ix_ hLl [

Mol .. Hevon-Allen and Barvtand, T91TE etes FINAD 19150 po 55T
Stations 1T 6. 260 31, 37. 400 46,0 500 55 (4 I Lo Rodod.0 D
In the N.Z. avea the specnmens ares as a rudes very small the best at Stations
1.5 and 6. In the Antarctie the hest series and the most abundant oceur at the
most  southerlvy Station. 350 where it 1= well developed. At the other Stations it
s extraovdimariy variable mo development and frequency. ranging  from  single
<tnall mdividuals to large (ot Station 31) and one exceptionally farge (fragmentary)

at Statien 37,

2% MWailioliwa cireularis, var. sablinedata. Brady.

Miliolina corcularis, vare sublineata. Brady, 1SsS40 FC o 169, pl.av., b 7.
Heron-Atlen and Earland, 1914, etel FIRAL TY15. p. DOHS,

|||. N |i}_’{H, B-]1].
Ntation 27,
The H]}t"{*inlt‘llﬁ are  few - number. and but feebly strate.

24 Mihiolina ralvularis (Reuss).

lrilocidivnea calvadaris. Reuss, 851, FRUB. P N ]}l Vil hu D0,

Miliod i N Heron-Allen and Earland. 1914, ete.. FKA. 1915, P DY

~tation 6.

(:[HHI H]H‘(‘illl(‘llﬁ.

25, Malioliwa chrysostoma. Clhapman.

Miliolipa chrrypsostoa. Chapiman 19089 SN7Z, 1o 522, Pl xng, fes, =100 phoxav, heso D and L
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Stations 1. 5. 6.

A few specimens occur m the N.Z. arca. which we think should he attributed
to Chapman s form. resembling his igures 8 and 9. There are no imstances exhibiting
the extreme variation to which he refers.

26. Jihwolina labiosa (d Orbieny).
Triloculing labiosa, & Orbianv, 18390 FCO po 178, plo xo, fess 12-14.
Mliolina . Heron-Allen and Earland, 1914 ote.l FIRAD 19150 po 539,
Stations 3. 6. 26, 33, 54,
Veryv rare. excepting at Ntation 26, where a good manyv tvpical examples
OCCUT.

27. Miliolina bucenlenta, Brady.

Milioliva bhuccrlenta, Brady, 18340 OO po 170, plo exav. he. Sa. b
Heron-Allen and Karland, 1916, FWNS 0 2080 plo xyvax, hoes, -6

Stations 1.5, 26, 38, 45, 48. 50,

Neveral small specimens an the N.Z. area: sparingly represented m the Ant-
arctic : but good specimens occur at several Stations. notably at Stations 26 and
48. None ot them. however. approach m size the enormous mdividuals found m
the cold area of the Firoe Channel.

2R, Jlioliva subrotinda (Montagu).
l't’J'HH‘{'H}Hm -"f-‘f;!f'ff#””/””i'. )[f}ll'f;'lgll. 1 =003, THB. ]rf. 2. |- H21.
J[f”n]fm'f fwffu‘ufwur/rf, ”1-1‘1111-1\”1*11 :1]11‘1 ]"::11'];'1]1:'1., l?*]-li b Fl\r\ 1'.'*1:'}. ]l. 5:'1“.
Stations 3. 5. 6. 21,
Sparinglv  represented  and not verv tvpilcal. excepting at Station 5. The
onlv  Antarctic :-%l:re(*imun was very small and feeble.

20, Midiolive trigopnla  (Lamarck).

Milwoletes trigopela. Lamarck: 1Sod0 ctel AMD IS804 voll voopo 5510 no. 3.
Miliolina . Heron-Allen and Earland, 1916 etens FRAD 19150 po 561,

Stations 2. 3. 3. 6. 9. 26. 31.

Reaches 1ts best development m the N.Z. area at Station 6. where hoth the
long and the short tvpes attam fine development. The <hort type alone occurs
at Stations 3 and 3. and the species s vepresented m the Antaretic by the short
type only.

30. Miwlina rnsigirs, Brady.
Miliolina fpseguis, Bradyv, INTO eres RRODISSTD po 450 1SS0 FC po 165, ploav, hes =10,
Hevon-Alen and Barland, IO etes FRAD T91H0 po o6,

Station 6.
Specimens large and  well-developed, bhut feebly sulcate.

VoL, VI ]{
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2 M diolina tricarinata (- Orbignv).
Urdlocalina tricarinata, $Orbigny, 18326, TMC. po 299 no. . Modele noo .
Miliolina . Heron-Allen and Earland, 1911 ote. FRRAD 19150 po H62
Stations 3. 5. 6. 16, 180 19, 27, 31, 35. 38, 48, 50, 53, o4, 59,
Oceurs in both the long " hazel-nut — tvpe and the short robust form, the
ost at N.7Z.. Station 6. where the short form attains fine dimensions.  The long

o ocenrs ondv at Station 5 oin the N7, area. but occurs to the exclusion ol
the short formi m the tlvep—miter Stations. between N.7. and  the Antarctic

Continent.  The short form reappears at Station 31 and occurs exclusively from
there to the most southern latitudes, attaming  better  development  as  one
approaches  the shallower Ntations of the Antarctic coast. the best mdividuals
heing obtained at Stations 380 480 54 and 54,

32 Milioliwa bosciana (4 )]'lligll.\').

Dutiguelocuding bosedrpa. 3 Orbiony, 18300 FOO 1910 plo xae fies, 22 21

el l a

J[f.].;”;;!ﬁ”'f ;?\"-"a\'f‘;”“”. }'{1*1'“”'*\]1*’” I.I.]].{l I‘:Ell'lilllil, ]Hl l.. AR A F'I{\ ]H]:’l- I'. _J““
Stations 20 3.0 5.0 6. 48 (+ K1)
Represented i the N.Z. area by single specimens onlyv. except at Station 6.

and all small, In the Antarctic hy Ringlv sinall F-lpt_‘{'ilm"‘ll at Station 48,

33, Mliolina oblonge (Montagu).

I'f’J'HHII*H/”JH H,Jf'lﬂ_r/rnﬂ. .\[Illlt.}lf_fll. | =007 ]}H RE Hl_.)j ]ll Xi‘f. h:l_{ ",
Miioliwa oblonge Heron-Allen and Barlind, 19T ete, FIRAD TO150 o H66.

Stations 1-3.0 5. 6. 13,0 31, 36, 38 (= R.d. ).
Occurs e both  the ongmally described and figured  square-cormered form. and
m the rounded tvpe. heured by Brady, In the N.Z. area the square form pre-

dommates. the best heme at Statioms 1 oand 5. At Station 3 the round form

rml}* oceurs ©oat Statton 6. hoth t}"pt‘ré Ttlgt"T'1lt’l'. Rare m the Antaretie. the round
form at Stations 15 and 310 hoth tyvpes at Station 36, 1t 15 noticeable that the
round  tvpe s alwavs more thin-shelled and feebler than the angular. but none
of the fragile tvpe noted by us from West Scotland (H-A & K. 1916, FIWN,
p. 2107 was seen o the material.

s+ Milioliva oblopga. varve arenacea. Chapnean,

Moalolivee oblowga. varv. arepacca, Chapnan, 1910E FORS, po 590 plloi fig, 7
alveolinifornes. Faurd-Frenoaet, 1913, ote, FMAR, 1ot b plo O fel 5.

- "
1

I'hix 18 the most tvprcal Miliohid of the Antarctic area. and presents a con-
stiderable range  of  forny.

Stations 26,0 270 290 320 330 41 45, IS0 300 51 32 (+ K. 1. D).

The rounded fyvpe }'}l'mlumilm‘ms. andd represents the
'\*;ll‘lt*T_\' At most nf T]lf“ HT;lTiullH. ]ill'[ Tllt" Hngll];l]' f{f'll'l]l OCCUITTS ill ifﬁ L*Olll])ﬁ]l\' at

Stations 27, 43, 44, nd 52 The test s very 'fl';ig‘ﬂe and delicate : and the

calearcous constituent. if present at all. must be verv limited in quantity.  The

rnlnm' Viall'les m}11:-Lit|t_'*l':1|ﬂ}*. ln Tll(’ 1]1_11_'*}'191' witer thi* ﬁ-:]'m{*inlmlﬂ are a9 vervw ]):fllt“
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grey, almost white. hut ws the Polar Continent s approached the colowr darkens
owing to the mcreasing quantity of dark mineral constituent.  The pade colour
was at hrst thought to he due to the presence of diatomaceous materal. hut the
exanunation ol crushed specimens i balsam under a0 high power veveuls an entire
absence of sucli material. the test heing  constructed  entively of  most minute
minerai particles.

Faure-Fremiet (ut supra) figures o form under the name ol Mo alecoliiiforis.
Brady. which certainly has no resemblinee to Brady's type. but may he related
to Chapman's. hrom which it differs inits eribrate aperture on a produced neck.
ity comparativelyv coarsely agelutimate test. and the arrangement of the chianbers.
winech are on the M. boscina or transverse plan. mstead  of  the straight /.
oblonga arvangement.  The text-ficure and description in his 1913 Paper (uf s pro
p. 2620 hgo 4). however. shows o much less coarsely agelutinate shell. and  the
description brings the species into close agreement with owr specinmens, except

that we have not observed anyv specimens with eribrate  apertures.

3o Milwolowe gracdis (d( rhieny ).

Frtdociuliia gracdes. dOrhrony o 13590 FCO po IS0 plooan hes, 1o 12,
Moliolina gracilis, Hevon-Allen and Eavland, 1911 et FRAD 1915, po 567,

Station O,

A siele specnmen, resembline d"Orbigny's original ficure,

DG, Malolina pyguaca (Reuss).

= b

Dotigaclocding pyguicea . Reuss 1319 500 FOT poooST ploov (b)), he 5.
Miliolina P e, Heron-Allen & Farland, 1911 ote. FIKAL [915, ] 6,

Stations 5. S, 100 P 160 170220 36 (4 Rdo ).

Frequent at a few Stations, rare at the others. The vound miholime type pre-
donmmates. but at Stations 100 1T and 17 @ compressed form oceurs m oits conmpany
m - about cqual proportion<. The specimens at Station 17,0 of both types, are

abnormaliy Tong and narrow.

37. Miwoliwa sencinlun (Limnd).

Sevpola sepropdbi Lannc 17670 SN (eds xo) po 16200 no0 791 0 Lanmes Tr8SOSNC (edl xun

. AU o, 2

Mohaolena sepprindon . Hevon-Nen and Warkovd D TOTT ete  1FATOTAH po a6 plo xdod be. BT

Stations 2. 3. 5. 6. 17, 260 30 32, 48 (+ Ko Lo ROdl ).

Never verv abundant. In the N.Z. area the bulk ol the specimens are of the
M. vulguares (dOvb.) tvpe. but. in the Antarctic. dOrbieny s type  ocers only
at Station 31, m company with tvpeal M. sewondhon. The best N7 arvea s
Station 5. the best Antarctic Station 48, the only Station where 1t oceurs with

any Irequency.
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3= Miliolina candewpa (" Orbiony).

Ouipguelocoline coudceiapa " Orbiony, 18349 FCpo 190 pl. xn. hes, 24-26.
Y iliolive eedciana, Teron-Allen and Earland. 1914, ¢te. FIKAL 1915, . et

~tations 1. 1. I,
Three  minute  mdividhuals referable to  thi= obscure form  from Sation 4.

Better represented at Station 5. A single ¢ood specimen at Station 1.

30, Wiliolina cenusta (Narrer).
(Ddpguelocalive repasty, Karver, IS60 MERB. po 7 plons heo 6
Milioliva vepnsta, Cashnan, 1910 ete, FNPO BT po 450 plo x1L hel 1
Ntations 2. 17, 180190 27, 36 (= T.do Koo RodoJdo D).
lepresented m the N.Z. area by doubtful specimens at Station 2. As nugnt
he expected this deep-water form occurs m greatest numbers and development at
the Stations to the R0 of N7, Ixcellent examples at Stations 18019 and 36, At
Station 27 (178 fm=) 1t 1= represented by o smgle poorly developed mdividual,

PR |

to. Mailiolina auberwna (A Orbigny).

=}

(Dicippoclocnlipa avberiapa. Orbienv IR500 FC po 1930 pl xan. hes. 13

Mihvodvie avheriavag, Heron-Allen and Earland 1914, ete. FIR AL 191D, Pl

Stations 1-6. 380 47 (-~ R.d. J)).

Poorly represented.  The best specimens from Station 1. At Station 6 it occurs
m a vartety with o double keel on the margmal edge of the chambers approaching the
forme figured by Sibvestrn (8018960 ete. PSSO Iso60 po 440 pl 1 fige 210 pl 1, fg. 1)

under the name ot M. augulate. o specific name already preoccupied by Terquem.

The Antarctic specnnens are very few m number, and of minute size.

1. Miliotiwa coalearato. <P, hov, Pl L hgs, 4-6.

Stations 48, 50,

Miliohnae with spimmous decoration are extremelv rare. The earlier recorded
example s o Ovbieny's Tidoculina celiipata (Orh. 18260 TMU. po 300, No. 14). the
whole  <wrface of which s covered with minute spmes. Costa's Quinqueloculina
Jowtecniad e (0018330 ete. PRND IR3G0 po 3250 plo xxv. fHe. 9 (error for 6))

-

his a0 spimous ornamentation round the outer edee. due to extension of the keel.
bBrady., Parker end Jones ficured o form akin to M. fricarinata. with a few
Lirwe blunt spimes on the outer keel. under the name M. crcisa (B, P. & J..

Isssc ADBD po 2150 plo xb e 33)0 Mallett, o 1898, recorded M. eristata from the

Muday Arvelipelagos a0 minute form between M. cnvierione  and . venusta
MO9S et MU ISYSD poosess plooxae figss 3. w3, This has onlv a few blunt
pies confined to the keel of the Tast chamber. In 1904 Sidebottom  figured
Mo scorinnline. vave corpunta. Trom Delos. with similar omamentation (S, 1904, ete..

RED 1904 po 1L figs 30 and plooiin. figs. 11, 12). We ourselves have figured
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and described M. tricarinata, var. serrata. from Kerimba (IT.-A. & 190 1914, ot FICA,

1915, p. 563, pl. xhio fige. 23-25). distimguished by serrated  nareins to o the

chambers.
The two H]H_H’*i]l}t‘]lﬂ which  we record from the Antarvetic material differ

considerably from anv of the foregomg tvpes. the mam distinetion heine  the

contmuance l_)f t]l(" Hpillf‘H 0] ‘[-]l{'_“Jl }'}(‘]Hl].till‘lﬂtt‘ andd ;l]lfl‘]}i‘lllll'il'llilfi_‘ f‘]l:'ll]]]}(,‘]‘H.

thus gi\’ill}_j A distinctive dppearaies to the median line ol the test. (= Cohl-
pared with Millett s figure. which. m other respects. thev closelv resemble. Then
zoological  posttion 15 probably neavest to M. avberiona. which does not  ocear
at  these Stations.

Test. smadl. quimquelocubine. chiambers angilar mosection. furmished down the

outer edge with a =eries of short. blunt spmes. directed towards the aboral end

of the chambers.  arlier chambers appearing transverselv across the middle of
the shell.  Aperture small. divected Taterallv. and Turmished with o prominent tooth.
Size :—Length, 40 mm. . Breadth. excluding projections. =27 mm. : Maximuin

breadth. 30 mm.

42, Wilolina cuvieriana (4 Orhigny).
(Jutngueloculina cneiervn, dOrhigny, 183490 FCD po 190, ploxas hes, 19 21
Milvoliyea covierigrn, Heron-Allen and Farland, 1911 ete, FROAL 195, |- il l.rl. X1, Ii;_::-;, 5501
Station 10,
A single, rather feeble specnmen.

43. Miliolona aggludinans (A Orbieny).

Girngueloculipa agylntoeans, d Orbreny 15590 FCOpo P50 plooxus fiesc 1113

Maliolvwa vgglutinens, Heron- Allen and Iarland, 1911 ete KR EOIL0 pl 575,

Stations 3. 6 (+ R.d. ).
Confined entirely to the N.Z. arca. At Station 6 the specimens ave  large
and coarsely agolutmate. The only other record. at Station 3. consists ol a

single finely agelutimate small idividual.

44, Jholina fusea (Brady).

Qreingucloculina fusea, Bradyv IS700 FTR. po 2246 plo xn e, 2

Mihwoliva fusea, Heron-AHen and Karland, 190 etel PR TOIS0 po S,
Station 6.

A good series ol Hl}{f‘L‘iIIH‘HH.

15. Miiolina contorta (d Orbieny).

ft_},f{_.z_'jggHr[r;r*e‘f”mr contorie, ti'(ll'lri;‘n}', 116, FIEV. | iathel l}l XX, ii;_{r-%. [0,
Miliolivea contorta, Heron-Allen and Earland, T91TE etel PRAD TS0 po 56,

Stations 6, 48, 50,
The best specimiens oceur at the only N.Z. Station, No. 6, where there s a
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cood series. ineluding both the rounded and  angular edged  types.  Otherwise

| . . , . Lo
very: rare. the hest Antaretic specimen  (angular) bemg at Station 50.

do. Mdioliva sclerotica (INarrer).

-

(t)ffflu-'/""f'/ru'ﬂr/r';rrf seferotica, Karrer, 18683, MIFRKDB. - l:}i |l] 111 h..‘-:' )
Viliolina sctecotica, Heron-Xen and Earland. 1911 etes FRAC TULS0 po 5770 plo xhv, higs. 1-1

~tations 2. o,
Verv rare. The most typical specimens at Station 2. At Station 6 practi-

1.2:1“}’ illHl‘lHH'il'l]l‘ ill'ﬂlli ” cerptlfario.

7. Miwolina ferassacie (- Orbigny).

(JHH.}H{!H/.‘H'H’/JIHH /'r’;‘;h',wu'f'a'r‘ ll‘(_']l‘ll_i;_ﬁil\", ]Hjh T‘“i ll. :j}”l. 1), ]H.. ;\li_llll"ll,‘. 114, JJ

Molioliva ferussacd, Heron-Allen and Barland, 1901 etes FIKAD IO po S,

Stattons 160 20 (= Rodl ).

Oceurs at all the mshore N7 Stations. and presents a wide range of varia-
tion. The best specimens at Stations Toand 6. At the latter a small, neatly
constructed tvpe predomimates. Represented in the Antarctic by a smgle mdividual
At Ntation 20,

1N, ;”f'/f-r_r/f*mf pu/f/;/r_mu (l|‘()l'lligll\').

(hevguclocnlona polygona . d Ovbrony . ESSO10C o TOR0 plooxa. hies, 212205,
‘UI/JH/H‘HH /m/.#/rrfrufff. Cooes, TR ANFE. |- [ 1. |l| NN Il‘_{ =5 (f-1f . Il] X.‘{i, “1.{#"-. NN NTANS
Clarpman. 1909 SNZ0 e 5210 plo xiae figs 6.

S{atton 6.

N sinele tvpical specimen,

o, Milioliva Trnnacana (A Orbionv).

T,w‘/—u-u/;”” /HHH'HHH!. l{‘”l'lii;llﬁ'. |3“'~f1‘.’* [“l. |r. lT_]. ]II l\ H}_[.'-l. || |-”L
Maoliolvpe Loy, Heron-Aen and arland, 1911 ot FIKA, 1910, (bt

Stations, 2. 6.

e specimens are feebles A Ntation 6 they are compressed and  almost
r«llil'nlm_'lllillt'.

SO deleolviea hrovgiiartan (LOxlngny).

odloculina byovguiartn, :]*Hrlri;‘n}', =260 PMC po 3000 no, 205

- * ;"1

Maotiolvwa bropgoearto . Hevon- XMlen and Eavland, 1911, ote, FRAL 1915, 1. R0,
Statron |,

A xnele speeinien.

SUL-GENUS. STGMOTLIN AL Schlumberger,
ol .\’;_r_/m:_u'/mrr el Sulebhottom.

:\":r'.lfjuﬂh’./r’.”“' cedla . Sidehotton, 9Ot ete RIFDY. ool |- (). ]ll. 11, ﬁ*_{H. 12, 15, text-fiv. 1.

i o =

. s Heron-Mlenw and Earlawd, 1911, ote, FKAL 1915, . 581 pl.. xlv, hgs. 16--18.

o
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Stations 1 6. 18-20, 36.

Oceurs m both areas. the best specimens off N.Z0 At Station 6 specimens
mfiltrated with ;_{‘]illll‘til'lit{_‘ occur. The Antarctic H]’H‘l‘illli‘!lH ave. as o rules o smaller
and less tvpical,

520 Swqueodiva cdiardsi. Schlumberger.

Placnispirina (Stquoilinay edwardsi o Sehbuonheraer ISSTOP 00 185 (0 ot e reprint b test o, S

ploovi figs. 15 I8
‘s ‘s Heron-Allen and Earland, 1911 ote ROV REAIY o=
plooxdv, foso 19 20

Station 6.

A single tvpical specimen.

33, Nwgmoilina wmwbonata, sp. nov. Plate 1. [Fles. 7.8

E

Stations 27, 31, 45, 47, 48, 33, 55,

Test. tree. mmute, circular m outhne with a raised central boss on each e,
lﬂ(lge I‘Olllltl@t]. ;\]'n"]‘flll‘(—?' | mimm* H]if'. Slll‘fﬂ(‘ﬂ <hhoot h :lH{I ]Hl]iH]H‘fl. t‘:-z]n'*t*i;'l‘]}‘
on the bosses.

Dimensions : Breadth 20 30 mm. @ thicknes<. 20 1.

This obscure little form. which oceurs m some maumbers at <everal  Antarcetic
Stations. presents  features analocous to N0 Sgmoidea. hat differs in its civeular
{_)llﬂille Hlltl T]]t;‘ I‘;-liH(‘(l (‘E‘llﬁ‘;l‘ ]m:-%:-ét‘*:-i. r”'lt?" ]m:-::-:ilii]i‘[}' O f i’[H l'i.‘]}l‘l‘Ht‘]lTill}_{ I]lt_’*
mitial stage of a large Miliohd must not be overlooked. hut no SPECTHICS repre-
senting a transition hetween this and any Miliolid ocenrring at the siome Station

have been ohserved.

. Swpodina siguordea (Bradyv),
Dlcurspirina sopmoided. Bradvy IRSTCFC )0 1970 ploin, fieso 15, and Pl e 5
. Heron-Aen and Earland, 197160 FWN b 2060 plooxaaay, ties 5201
Stations 20 3. 6. 16, 38 (+ T, . ).
One long, narrow specimen at Station 3. and a few. more tvpreal. at Station 16,
At Stations 20 30 60 and 38,0 a0 few specimens which. thoueh referable to this
species, are characterized by their mimute size. and the breadth of <hell. whicl,

15 almost equal to the length. eiving a nearly civeular ontline.

53, Supnotlina  celata (Costa).
Sprroloculvea celata, Costa, 1SH5 FEMY . po 1260 ploa, fies TH IR33 ete, PRNL 180G TN
ho. 5.
Plr{m‘.:;w'rfw celafa . Heron-Alen and Farland, 1916, FWS, 0 2105,

Stations 5-8. 1012 (+R. d. ).

C()llﬁll(’(’fl to the NA area and hoest }‘t__‘]_)l‘t*r'-:ﬁll‘(t"i| at H‘r;ltinn 6. Both tho lil‘i_lml
original tyvpe of Costa. figured by Schlimberger (SOUSS70P 0 po 11 plo v, Hes, 12 14,
;llld f-]lE‘ lOllg. HATTOW f}’p@ ﬁglll"t‘(] ll\ BI‘.‘:H]}' ;lnil ll;lllll‘{] !\'f:f./f}ff};;/f;}fff .w'ff/HM/H‘}‘;/M‘:‘
l’)y' Silvestrr (N, 1904, TB. p. 267) occur. At Station 10 the ortginal Fype  ocenrs
I very broad. outspreading form,
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Sp-Faviny HAUERINTNA T,
ARTICULINA,D d Ovhngny.

56. Articalina funales, Brady.
Avtivulipn fusadis, Bradv, 1834 FCU po 1835, plo xann figs. 6-11.
Heron-Allen and Earland, 1914 ete 19150 FIKAL p. H3T.
Stations 2. 26. 27. 31. 38, 45. 48, 3355 (- K. L.).
Confined to the Antaretic area. excepting for two tvpical specimens from
the N.7Z. area. At a few of the Antarctic Stations near the coasthine 1t 1s remark-
ablv abundant and attains a great length. It 1s also extraordinanly wvariable in

. .

the breadth of the oral extrenmaty. At Ntation 38 mdividuals not 0111}" attain a

orcat size compared with the normal. but also exhibit a breadth and strength

of growth exceedimg all other vecords. They mav be compared to Brady's Ifg. 2.

pl. xni. attrihuted by him to Ao comico-articulata. These mdividuals are marked at
faarly regular mtervals with deep constrictions, suggesting septal divisions, and an
examination of the mtertov of the shell shows that there 15 an mner thickening,
constrictine  the  diameter of the tube. at these pomts. though the apertures
remain practicallv constant.  The  bulbous mitial extremity  exhiluts no sign of
the miliolme commencement predicated by Brady o his description of the species:
1t s merehy an mflated cavitye hue it s alwavs set unsvnnetrically, the maxi-
mum  turgidity  extendig  sometimes on - the side ol curvature. and  sometimes
on the i_'r}')l'mﬁi’[t‘ sicle

The relationship between  this form and  Adrficulivg 18 not  verv appareut.

cxcept through the mtermediary of such specimens of A, cowico-articulat as we
houred from Iermmba (H.-AD & Lo 19140 etes FIVAD 19150 po 3860 pl. xlv, figs.
32, 33) and there 18 roniethimg to be sard for Rhumblers action m transterring
the species to a new genus. Dubinella. allied to Nubecularie. We have modihied
our views expressed  upon  this matter. as a result of the exammation of this
vast collection of specimens ol oL funalis

57, Artiewdrive funalis. vave inornata. Brady.

—

dcticulina fuvnalis o vars coorpado. Brady, 18800 FCO po 1860 plo xani, Hes 525,
y y . Mulliett o 1SN etecs FML IS98 0 po 5130 plo xxi. fig 11
Palavella vporpeta Rt bler: 1906, WLOC. po 27, ploat i, 1

Station 3.
A few tvpreal specnnens,
OPHTHALMIDIUM, Kibler.
S Opliiheddsivid cnme g idifermn. sp. nov. PLOT0 Figs, 9-12,
Siations 3. 6.
Festo poreetlanous. ronghly - discordal. connmencing with an  inflated primordial
clinhers followed by one or two convolutions rather rapidiv mereasing m width,

nnseptate. Fhe shell then becomes septate. the constrictions being. however, of
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an elementary character. Successive chambersc two or three i number. occupying

more than hatf. and up to two-thirds of o convolntion.  Broadest ot td-clizonber

length and narrowig towards the apertures wineh s Turnashed with o thickened Tip.

and a rudimentary tooth.  In the negalospherie form the primordial  chaonber
projects as a clear hutton m the naddle of the tlattened disel The wmnerospherie
torm has not been found.

The nearvest allv of the species would be OO0 fincidulioan. Brady, with which

our form agrees 1 the rounded shape of the peripheral marem. but differs

the greater length of the latter chamberse which. by occupvime more than hall
of the circumference. destrov the spiroloculme plan of Bradyv's speciesc Tt may
be regarded as o comnecting Iimk between Plaovspiving crigiua. Bradyv. and (),
tuncdulune, Brady.  The presence of  the oral tooth  mdicates ats spiroloculine
athmtv. Size : 2300 40 mm. m diameter s 05 mm. - thickness,

tare and small at Staton 30 more numerous and well-developed at Station 6.

(Note— Rhumbler (R.. 19000 cten FPED 109, plooixc fies 18) figures a small
Ophthalnadone. without anv specific name bemg given - the text. which closely

resenmbles our form.)

PLANINSPIRINA. Seguenza.,

59, 1’!{1}#?'.5'})3}‘3%*: cliccrensis., Heron-Allen & Earland.

Ly ™

I’Irruﬂ'ﬂ/ﬁﬂ'rhm cliccrensis, Heron- Ao and Earland, 1915 O ool L tlos, 7.0S,

Station 6.

Thwo :~'-_:pe{_*i1m1n:-a presenting

the characteristie small aperture ol the tvpe. bt

M one case more convex than the tvpeo and so approachme 0 auriculata. Fover,

~Un-Faviny FISCHERININAEK.

FINCHERINAD Terquem.
6O, Fascherawe belie, Heron-Allen and Faodand.
Foscheriwa helve, Heron-AHen and Karland, 19T cte 0 FINAC TS 30 000 ploxdvi ties o
Stations 4. 6, |
A few  specimens, smaller than the orgmal tyvpes bhut exhibitme  all the
characteristic teatures.
Sop-Faviey PENERODPLIDEINAL.

CORNUNPIRA. Schultze.

61. Cornuspira foliacea  (Phalipp).
Orbis foliacens, Phialippr, 1S ELC MRS po T ploxxavs hiel 295 (errov Tor 26,
Cormnspira foliceea, Heron- Mlen and Barkande 19T ete DR S0 502
Stations 6. 26,0 53 (K1)
Occurs 1 two forms, the oviginal figure of Plohippio m wineh the tinal whor
1s not verv much broader than its predecessors. and i the thm conmpressed form

VOT,. V. .
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Hlustrated by Brady (plo xic fies 5) inowhich there s an nnmense inerease m the width
of the final convolution.  Represented in the N7 area by the wide-tubed tyvpe
Ctaining comparatively enormons dimenstons : one broken shell probably exceeded

O quarter of an ineh i dmeter. Only o the narrow-tubed type occurs m  the

L]

Antarctic material. hut at Station 26 this also reaches a very large size.
Arenaceons isomorph. Lunodisens tenuids. Brady. Hyalme somorph. Spariline

coedpera. Ihhe o evolute forms.|

62 Corpnspira selseyensis. Heron-Allen and Farland,

Cparees pere £0) Tsarkonad s TOER, RS . 199, pl. xin. has. 204
selseyensis. Heron-AXllen and arland, 190 ete, FRAD 19150 po 592,

Stations 4. 6.0 200 310 38,0 45,0 46, 48, 53 9.

Occeurs in both arcas. but much more frequently in the Antarctic. 1t 1s
entivelv missing at all the deep-water Stations.  The specimens even from  the
most  southerlv Tatitudes  differ in no respect from the original  linghsh  types.

Station 31 (268 hos) ix perhaps  distinetive 1 the exhibition of  tests more

stoutlv constriucted than s usually the case.

(1.3, ('m'Jm‘.\'!n}'r! Lol ve s (“L‘ll:-lr-%).

() perenlina rnrolvens, Reuss, 1349 50, O . 570, pl. (xIvi), tiv. 20 (not 300,
(“criiiis i N Heron-Allen and Earland, P14 ete, FRALDTOLS. po H93.

Stations 30050 60 100 26,0 31, 38,0 46, 45, 50, 33-55 (+ K. Lo D).

Ocenrs e hoth  megalospherie and  microspherie forms. both  together at
Stations 38 and 48, the microspherie alone at Stations 3. 5. 6 and 31, the
megalospherie alone at Stations 100 26, 46, 50. 33. 54 and 535, at all of wlich
Stations  specimens  attam fine dimensions, the Jargest at Station 260 For ats
remarkable occrrence at Station 100 cee our note on Hyperanimina raanosa (No. 91).

[ \renaceous wsomorph. Jnonodiscus oeeertns (A°Orh.). Hyvaline 1somorph. Spionl-

i vivipara, Khibao closely colled forms, |

64, Corvaspira oeffusa. Heron-Allen & Earland.

Covinspera diffusa. Heron-MMlen and Earland, 19120 ete.. NSG. 19130 Noo 30 pp
plooxae o 19130 CLp 570 1916, BWS, p. 217,

Lo
-1

L
L
-]
-
R

Station 4.

Fhns mteresting forn s quite one of the most tvpieal Foraminifera at this Station,
where 1t oceurs e abundance and s characterized by the wildest out-growths.  No
mdividuats were Tound exhibiting any trace of the spiral centre observed in our type
r-:]w{'imn*llr-éi <Othe ol them. intlt‘t‘{|. show rhrsed {?XTI'L‘nlit}' to the mitial l)()l'ti{_)ll,
whilst o athers the matial extrenity s narrowed  down to cup-hke opening
~ll'f‘;_{'t‘:-~f_i\'i' of o sesstle hialat, I woutld  1hus dppear to Ik (_-10)'.”‘{.{.5'[)2'!'({ with

—

.\rH/H’f‘H/rH'H-rf.
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65, Cornuspira strioluta. Brady.
Cornuspira striolata, Brady, 18820 FRKE. . 7130 1SSy RO o 2020 o exim, fess IS 1Y,
. . Heron-Allen and Earland, 1912, ote.. NG 1913 NaL o e 200 e D6

Station 47.

No specimens were observed in anv of the material submitted to us for exaniin-
tron. but two very large and perfect specimens preserved in spirtt on bhoard ship were
submitted to us for 1dentification from official Stations 316 and 339, the latter
bemg our Station 47.  The specimen from the former Station measured 19 by
21 mm., and therefore approximates in size to the enormous spechmens  observed
origimally by Murray, and subsequently by Earland in the cold area o the Firoe
(thannel.  The specimen from Station 339 (H.-A. & K. Station 17) is much sialler
bemg onlv 8 mm. maximum diameter.

Faviny ASTRORHIZID AL,
SUp-Faviiny ANTRORHIZIN ALK
ANTRORHIZA. Sandall.

6G. Astrorhiza Linivcola, Sandahl.
Astrorhiza Uideola, Sandahl, 1857, Ofvers. K. Vet ak, Forh, vaol xiv. 290 nloe fresc D and 6
Brady, ISP FCDpo 2310 plo xax, fess 1
Stations 26, 30.
The l'e('()]_‘(lﬁ (’1(’1)01]{1 ll]_){m WO H])G(‘ilnell.‘-: frmn Hf;l‘[i:m ). ;m(] Hiore {]1"'111]}“.11‘

mdividuals from SNtations 26 and 55,

G7. Astrorhiza arenaria. Norman.

+ )

Astrochiza wrenaria (Carpenter MR Norman, 1876, Proe. Rov, Soc o volo xxv, pl 210

-

Brady. Isst FOUpo 2520 phoxax, hes. 5 10,

Stations 6. 40,
A few mdividuals from Station 6. characterized oy the very large size ol
the sand-grams. and the loose manner mo which they are agelutmated.  Inoone

spevimen Thl? l'ii{lii-ltillg ]}Ht"llilu[mt“u ]1;1\*1" ln_wn ]'ll't*m‘l'\'t'{l \\'iT'II ;ﬁzll]tl—gl‘zlil]ﬁ

attached as thouch m the act ol gatherme material for addition to s test. The

Antarctie record rests on a somewhat doubtful raperinn_m.

IRIDEA, Heron-Allen and Favlandd.

68. redia daphana. Heron-Allen and Karland.

Thirawina popillata (7) Earland, 1905 KBS po 2000 ploosac e 6000 pl v s T
Woeliliii ;H’HiH'HF/H'J'H‘H. Fleron-Allen and Earland, 19080 eteo =SB Thow, . D20 [*L oL heo T
Irielie f’f‘”/J}H’FHH. Heron-Alen and Farland, 1911 ete . FIKAD 10T |- Sl ]rl- SRS U AN
. Hehy
Fleron- ATen andd Farland, 1916, SO0 o By
(Dlecopsilona uterivedia, Hatkvard), Foadlviaord, 101, BALB. . 26 T
o, S (P lacopsid i agyregata Thdkvardy Thidope 2o pl, vite freso S0t

.,
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Stations 3. b G, 260 380 470 430 500 53 (+ D).

T this organism we  attach  great biological importance. having regard to
the fact that 1t s }:l‘ulullbl‘\' d 1'{_1]11'(_‘&%{‘11’(;1‘[i\"t"* of the earliest and most elementa.r}*
marine Rhizopods.  Owr views and deductions. so far as they have gone already.
mav be found in the works referred to in the above svnonvmy.  We have
sugeested  that it s of  world-wide  distribution. and its reappearance m  these
comthern latitudes adds force to our observations.

[t oceurs in both areas. the best N7, at Station 6. where many large and
tvpical  examples occur. Also abundant  specimens of a small hemispherical
chitinous  form.  very  closely  resembling  the early Nelsev examples.  originally
referved by s to Webliwa henispherica. hut with o pronounced aperture at the

<gdde near the attached edge. These mdividuals mav probably represent a local

form of  the mitial stage. In the Antarctiec the hest mdividuals  occurred  at
Stations 47, 48, and 23, smaller than the N.Z. H}':{?{'il'nenﬂ. E‘X{‘E‘l_’}till};{ at Station 47.
hut quite tvpical. and exhibiting the chitinons floor admmably. At Station 26

2 sigle example with a test constructed of very fine mud.

VANHOEFFENELLA. Rhumbler.

69. Vanhocffenelln gaussir. Rhumbler. PO Figse 140 15

Veavhoctfenella gausso . Rinunbler, 1905, M1, p.o 105, el .
Chwinbler, 1900, FPR. p.o 2160 fie, 5H7.

Heron-Allen and Earland, Proe. Zool. Soc. Lond., 1915, . 296,

Heron-Aen and Farkind, 19T ete, FIRAD 19150 po 608,

Heron-Atlen and Fakand, 1916, FSCL L 87,

In o small jar contamme muddy  =and, without anv label or 1dentifiable
particulars bevond  the unquestionable  fact  that  the matertal was from  the
Antarcetic. and. judging by the size of the sand-grams. from comparatively shallow
water. were found  fwo perfect mdividuals of this species. This " find 7 proved
of exceptional mterest to us because o careful exammation of the specimens
has vemoved any hingermg  doubts which we might have had as to the identity
ol Vavhoeffenella xath Tredia, Theyv ave  essentiallv distinet. Under o high
magnification  the angular framework  supporting  the  characteristic chitinous
metmbrane which forms the two  faces of Vavhoeffenelln s seen to he a hollow
tube with labvrmthic mterior. constructed of minute Diatom and mineral débris.

At ecach angular pomt of the frame there s an external opening from which the

dried protoplasni 1x seen in hoth specimens to he exuded.  The large mass of

the protoplasiic hody 1< however. as i Rhumbler's figure. collected nto

I‘ullln,ml, O n\';l]. IHH]U]{' ill Hw centre nf tht" t.'ﬂ\'i’[\‘ hPfWGE’H '[ht“ ("hitillt}llﬂ
<Jles
In - the absence of details ax to locality this jar of material was not

svatentitically exammed,
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PELOSINA. Brady.
70. Pelosina variabilis. Brady.
Pelosxina rariabilis. Brady, 1879, ete., RRCOISTO po 30, ploan neso 15

Heron-Allen and Earland, 1916, FWS, po 218

Stations 2. 33.
A few doubtful. small specimens at Station 2. In the Antarctic a verv good

example at Station 55.

7. Pelosina rotundata, Brady.

Pelosiva rotundeat, BI‘:lt.l}Z [S7TY9 ete., RRC, IRTY, 1. a1, [_Il‘ . fres. LoD IRS K . 236

1

pl. xxv, hes, 1820,
Millett, IRUR cete, MO IS99 p0 21090 ploav, tiel 1.

Ntations 46. 50. 35.

(‘onfined to the Antarctic. A small mdividual at Station 460 presenting
tubular chitimmous neck : large and more tyvpieal at Stations 33 and 55, but oval
in shape and without the produced neck. resembling m shape and surface-con-
struction the figures of P oarefiead. Awermzew  (Sihirischen  FKismeere 19110 Meénm.

Ac. ITmp. Sei. Sto Petersburg. Ser. 80 volo xxix. No.o 30 po 7.0 plo 00 fies. 70 80)

72. Pelosina cylindrica. Brady.
Pelosipa eylindrica. Brady, IS FC po 236, plo xxovy, hes. 16
Cushman, 197100 cte s FNPOTOT00 o 160 hies: H00 51
Ntations 38, 48 (- D.).
(‘onfined to the Antarctic. One good specimen at Station 380 and a verv large
one at Station 48.

STORTHOSNPHARERA. Schulze.

==

73. Storthosphaera albida. Schulze.

Storthosplo e allida. Schulze, IRTH R po V1S ploan, b 8 oa- o/,
sradv  Iss 0 FC o 2010 ploxxv, s 15 17

Ntation 6.

The species 15 represented by a  =ingle specimen.  In this, the external
corrugations  characteristic of  the ecenus are but  weakly  developed. and  the
general appearance of the test 1s stronglv suggestive of an aftimity wath Crtliionena
rugosa. Groés (Go 1896, DOAL po 240 plo . hgso 30 4).

Although S. albida. as seen in Schulze's fgures and m typreal specimens fron

the deep areas of the North Nea. 1x a verv distimetive form. it differs but very
slightlv from the later established genus Crithionwina. "The principal distimetions are
the comparativelv large size of the internal cavity in Ntosthosphacra, and the thinness
of the mvesting wall. coupled with the corrugated exterior. but Pearcev s species,
S, depressa (P 19000 RCAD po 370 plo 10 fige 1. =) appears to us to form a
connecting Iimk hetween the two genera. Owing to the rarty or absence of

the external corrugations. the rougher construction of the test. and the decrease
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0 the <ize of the internal cavitv. it represents a form midway between S. albida
and Crathirop i (Jroitint . (roc<. and 1t becomes o {"[lltﬁ‘:-%’[ltlll whether (ioés’s generic

name  <hould not be abandoned o favour of Schulze s earlier c¢reation.

DENDRONINA. nov. gen.

Test sessile or free. unseptate. built of fine mud. sand-grains and sponge-
<picules. agalutinated with varving proportions of cement and furnished with an
intfernal or external chitmous membrane,

Initial portion of sesstle specimens either a depressed amoebiform basal pad.
with ramifving passages converging to a central cavity. or a more or less turgid
hasal cliamber. with simple or labvrinthic cavity.  From the basal pad or chamber
rise one or more tubular outerowths. <imple or branching. dimimishimg m diemeter
towards the termmal aperturex.

[N free-growing  specimens the  basal portion s bulbous with  entire  or

labvrinthic cavity., often of Targe <ize. from which arise one or more tubular

outerowths developing as i the sessile form.

Verv fravile in the dev condition. bhut probably more or less flexible m the Iiving
~tate.

The = Terra Nova 7 matertal Twnishes representatives of thix new genus of
Astrorhizidae. which  forms a connecting hink  between  Masonella.  Bradv. and
Devdroplrya. Strethnll Wright,  Ttx atimities with the former are shown by the
Labvrinthie structure of  the basal pad. and with  the latter by o1ts unseptate
tubular extensions and  the  occurrence  of  specimens showmg  only rudimentary
labvrmthic structure,

Two distinet species occeur o the New  Zealand arvea. which are replaced m
the Antaretic by two vareties of simpler structure. and  less strikig  develop-
ment.  We o have  fracients of  what  appears to be a  smlar  organism  from

Mauwrttius, and the genus mav prove eventually to have a wide distribution.

4. Devdrovina arborescops, <pP. oy, Pl 11. 1"il£‘.f:-‘~. 1O-12. 14 -1N.

Stations 20 3.0 4. 6.

Oreanism usually sessilec but =ometimes free : unseptate © arborescent : com-
mencimge in the sessile form with o basal pad of wrregular shape. attached to
stonex. <ponges and other bodiescandom the free form. with a more or less hulbous

thin-walled chamber of favee dimensionss From the hasal pad or bulb arise one

or move hollow unseptate and - thick-walled trunks of  varving lengths and pro-

portions. constructed of fine grev mnd. sand. and sponge-spieules with a consider-

N
able proportion of cement. The sponge-spicules arve regularly Lad with their long

axex parallel to the hne of growth of the trunk. which furcates at irregular

mtervals mto branches of dimmishing size. Surface-walls of  basal pad. trunk and

Dranches <mooth. either natt  or t-‘-}{]lilliﬁng_ el ;I]:JZ(E‘ due to Tht‘ presence of a
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thin external chitinous membrane,  Apertures termmal. <mmple or tarnshed wath
a radiating corona of spreules. Verv bhrittle when dry. but probably more or less
flexible m the Living state.  No perfect specimens were recerved,

The basal pad (Fig. 124) 15 normally composed of tine grev mud and acreukan
spicules. both entire and broken. The spreules are wrranged witio sonme recularity,
converging towards the ratsed centre ot the pad trom wlieh the mam trunk
arises.  When attached to ]11;1111' surface the bhasal ]J;HI 15 anochowd m Hllﬂi]w,
but otherwise 1t conforms to the contour of the host. Tt 1 easily detached.
and  when mounted i balsam (Freo 17) exhibits o nmumber of - branchmge  tubes.
originating m  one or more  central cavities and radiatmg. asoom Masonella,
towards the edgesx of the pad. but having no visible external apertures.

These basal cavities arve =ometimes. but not alwavs. visible when the under

surface of a detached ]m:l I~ examined, It seems ]}l'nli;illlt" that the <phecimens

thus exlubiting the basal cavity have hecome broken m detachment. leaving the Hoor
of the basal pad attached to the host.

From the central cavities ol the ]'_1.;14] nl'i;__fill;ll‘t‘:-% the hollow trunk (Fig. Ifl:)
which riges from the pad and vanes ereatly m appearance. More than one trank
mav rise from the same pad (I9es 120). 0 Normally the trank takes the form of

e

a thick-walled  tube. aradually dimmishme me dioneter and furcatimg at nregular

intervals. each Iranch agam  dividme  mto smaller branchlets (ke 128)0 but
remalning unseptate throughout (lage. 18).

The trunk mav. however: termiate while still unbranched (If1e. 120)0 ending
with a  termimal crown of rvadiating  sponge-spreules  which no  doubt  serve as
supports for pseudopodial extensions. ax v Marsipellecylindrica Healyphgsen

Henanowiezil. and other species. .\ silar terninal appendage may ocenr on a side

branch atter furcation of the mam trunk (g, 12p).

No complete hranching specnmens have heen found presenting  an unbroken
terminal extremityv. and the nature of the ontice at the end of the small branchlets
remains  to some extent problematical.  Thev mayv end moa simple constriered
aperture. but 1t 1z more probable that thev fermmate M a tore or less loosely
agelomerated and  radiating  crown  of  projecting  spreules. as does Marsopella
cylindrica, which 1s of about the same diameter. There can bhe no doubt that
the extraordinary ternmnal fragment (F1g. 121) reproduced m our plate bhelonged  to

our species. but the proportion of spicules to cement s hgher than was observed

mm any other fragment. aond 1t must be regarded as abnornal.,

A certamm number of basal portions have  been found  wineh exinbine htle
or no evidence ot a sesstle condittion and which show =igns ol modification of
structure  as a result.  Whether the oreanmsm cever exist<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>