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. EDITORIAL NOTE

e ——

Tuts Volume contains the fourth and concluding Part of the Botanical
Series of Reports on the Scientific Results of the Expedition, and
is o Memoir by Conte Abate Francesco Castracane degli Antelminelli
on the Marine Diaromacez collected during the Expedition. The
Report was originally written in the Italian language, and was trans-
Inted into English under the direct supervision of Conte Castracane; it
has, however, been found necessary to submit this translation to consider-
able modifications of form before sending it to press. In some mapa'ét-s
it would have been desirable had the Author ineluded in the Report
lists of the species found in the deposits and in the surface waters
of different regions of the ocean; such lists will, however, be given in
the Report on Deep Sea Deposits.

It was at one time hoped that an additional Report would be in-
cluded in this Volume upon Peuacre Avex other than the Diaromacna,
such as Ocillatorie, Coccospheres, Rhabdospheres, and some other
organisins which are regarded as Pelagic Alge. The material brought
home was, however, nol extensive emough, wor in a sufliciently good
state of preservation, to admit of the preparafion of a satisfactory
Report ; indeed, it would not have been possible to add much to what
has been said about these doubtful organisms in the Nurrative of the
Cruise, or to the remarks it will be necessary to make concerning them
in the Report on the Deep Sea Deposits. An interesting account of
these Peracic Avce may be looked for from the first Naturalist, who
‘has the time and opportunity to examine them in the living state on
board ship,-immediately after having been taken from the waters of

Jonx ]!:[umr.-

Cmarazween Exrenimion Ormom, 32 Quems Syoeer,
Foowponan, November 14, 1886,






THE

VOYAGE OF H.M.S. CHALLENGER.
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REPORT on the Divromacexs collected by HM.S, Cumatuesaer during -the
Years 1873-76. By Conte Abate Fraxcusco CASTRACANE DBEGIY
ANTELMINHLLIL,

PREFACE

Avrnoveir the group of the Distomacese was almost nnkuown until within the last half
century, the activity that has been exhibited in this very atbractive department of
research bas of recent years beon so great that many hundreds of different species have
been already recorded. Two branches of the study, howsver, possess perhaps a more than
ordinary amount of interest. Among the numerous types that occur in the more super-
fieinl waters of the ocean, or that hive sunk to the bottom and now form part of the
oages of the occan bod, many unusual forms which are the representatives of several of
the most elegant of known genera have been met with, while many geological deposit of
maring or lasustrine origin, and ocenrring in various parts of Italy and in Sicily, as wall
us several other regions of the globe, not unfrequently present rare and superh frustules
Having for several years ocoupied mysell with the careful study of many marine
soundings and with the examination of various geological deposits, und having taken
poins to procure frugfules from various parta of the world for comparison with those
found in such doposits by communicating with other well-known micrographers, 1 lost no
time on the return of H.M.8, Challenger in expressing to the natorslists ot the head of
the Commission the desire that | might procure from them spare materials for the
purpose of [acilitating my work. The courteous sssurance that this request would in due
time be attended to afforded me grest satisfuction, and this was still further increased
when, after writing to Dr Radlord of the impoertance of instituting a comparison between
the Ttalian deposits and the Antarctic dintomaceous banks first made known by 8ir J. D,
(pov. enaLL. wxr.—panrT ©v.—1BB8) - B
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Hooker, | was informed by the late 8ir Wyville Thomson that everything would be done
to aid this investigntion. The announcement which I received somewhat later from Mr
John Murray that 8ir Wyville Thomson proposed that I should undertaks a systematic
examination both of the littors]l und pelagic Distoms brought home by the Expedition
enused me no little delight or surprise. The propesal, howover, I gladly aceepted, and
althongh eonscions of the arduous ustura of the work, I resolved to spare no pains in
‘making it as complote as the time at my disposal would permit.

The materials ns intrusted to me consiated of about & hundred small bottles con-
kaining muds or oozes from different regions, together with several surfuce ocollzetions
wbtaived by the use of the tow-net. The whole was in excellent condition, and the
depth nnd position of the gathering, ns well as the date when it was prooured, were
enrefully recorded on every sample. :

The time necessary for the preparation of illustrative slides from s0' muny gatherings
and for the determination of new geners and spocies has necessurily besn somewhat long,
but I am indebted to Mr Mureay for an axtension, ‘more than onee, of the period at first
granted to me, and this has enabled me to make the present Report somewhut more
complets than it otherwise could have been. It cannot be doubted, however, thit
among the groat amount of materinl at my command many sew or rare forms have
eseaped observation, and thess may bo puhli!hnc'l at @ eubsequent time oz a supplement
to the present wark.

In sévern] eases eriticisms have hﬂm offerad or amendations piven of the definitions
of previonsly known genera and specics,  As was to be expected from the examination
of gatherings made in so many hitherto unexplored regions, the list of new species that
have been established—some provisionally—is considerable, but care has been talon to
limit thesw na far as possible, A fow new genera have been founded, but en the other
hand severnl old ones have been abolished, our recont advances in the kmowledge of the
Dintomaecese being such as to reveal the inadequacy of the cluracters that have been
hitherto regardod as of generie value. In all cases where the differences between any
form and the slready known typieal species linve boen of a subordinate kind and quite
insufficient to justify the introduction of new speeific names, varieties have heen consti-
futed, but these instances are not very numerous,

Althongh in the earlier stages of my work it was my eandeavour to record the various
species that oceurred in ench gathering with a view of perfecting somewhat more fully
‘our knowledge of the environments and geogrophical distribution of the various species, |
soon abandoned this mothod, and have been patisfied by merely recording in most cases
the loeality from which the various species described bave been obtained.

The plates have besn prepared under my direet supervigion by Signor Cesare Cerrd,
and to him my best thanks are due for the faithful manner in which he hss exsented the
work, It is perhaps somewhat unfortunate that o naturs] classification. has not been
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followed in these plates, but this was impracticable, as the carlier figures had to be
engraved before the entire collection was examined.

To the late lamented Professor Sir Wywville Thomson 1 lio under a permanent debt of
gratitude for the opportunity afforded me of examining and reporting on this interesting
group of organisms, and my best thanks are also due and rendered to Mr John Murray
for the yaluable aid of all kinds which he hos given me in my work ; ns well as to Mr
John Rattray of the Challenger Editorinl Staff for the care and peing he has taken with
the proof sheets as they were pussing through the press, and for muny valuable sugpestions.
To Dr Radford, Mr J. A, Tull. Dr Stolterfoth, and Mr Weissflog of Dresden, who
have manifested the greatest interest in my work, and have often furniched me with
valuable advice, I also lie under the deepest obligation, and lnst, but not loast, to D
dames Ras, RN, who has with the greatest liberality furnished me with many unique
preparations of new and rare frustules.
~ Although no one can be more conscious of the many imperfections of the work than
" the author himaeli, it is earnestly hoped that these are not of a kind to derogate too
anuch from its value as o work of reference on this exceedingly interesting branch of
auarine investigation
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INTRODUCTION. -

LIMITED CONDITION OF OUR ENOWLEDGE OF DIATOMS.

Tur extreme difficulty of sequiring an adequate knowledge of Diatoms, owing to their
small #ize and the impossibility of following attentively and registering overy stage of
their development under the microscope, renders the greatest care necessary in the obser-
vation of every phenomenon presented by the living species. As, however, the muking
of such useful observations is entirely fortuitons, the majority of the earlier investigators
are found almost exelusively to have leen safisfied with making a mere record of the
different types occurring in their preparations, the most of which were purchased from
traders in this department. of microscopy, who vied with each other in procuring new
or rare forms.

The eagerness of these observers to possess such novelties, with the view, in many
onses, of designating new species by their own uames, along with the too hasty work of
the firat discoverers of Diatoms, and especially of Ebrenberg, had the effect of introducing
# nomenclature that was misleading, and of causing s confused synonymy that has beoen
justly designated the opprobrium of the science; Against the continuance of this state
of things P'rofessor Walker Arnott raised an authoritative voice, going so far even as to
declare that any researches relating to types found in the stomachs of molluses and fishes,
or obtained from marine soundings, were altogether uscless, By thus acting it cannot be
donbted that this naturalist exceeded all reasonable limits, but it is to be bhene in Mind
that he did so with the view of putting o restruint on those who were tdo ' in
conducting their investigations, b U

In the present state of our knowlodge, one of the most important applisations of an
acquaintance with Distome lies in the field of Geology, whers it Serves a8 a guide in
tracing the history of many formations which teem with their remains or impressions.
Thus, although a siliceous bed may be found on the zide of & monntain several hundred
fest above thy level of the sen; and althongh it may be in a position of notable inclination
to the horizon, an sccarate examination of the eontained frustules may prove whether the
deposit was laid lluwnmfmshurﬂihmmﬂihaﬁnr in' the latter case, it ocourred
in the open sea or in greater proximity to the land.  Moreover, as the obliquity of
the bed demonstrates the existenco of subterrancan forces of upheaval subsequent to
its formation, so the presence in it of layers of chalk or ¢lay point to o removal of

(POY, CHALL BXP,—PART IV,—1886,) | D1
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the dintemnacdous growth froml the area of deposition while these intrusive layers were
being formed.

That the comparison of recent and foesil or semi-fossil species is very useful ns-a mesns
of elucidating structural pecnliarities eannot be doubted, yot the dotermination of species
ia o matter of great, difficulty. Thus although two given forms may be readily seen 1o
belong to the same genus, the points of difference between them may be merely variotal
and not specific, lence it becomes necessary to give careful consideration to the real
significance of these pointa. To those who hold that all organie forms are but modifica-
tiona or evolutions of » monad or primitive cell, the existence of species is enigmatical and
sach differential features are of but secondary moment ; while, on the otlier hand, to those
who regard the slightest deviation from u typical form as sufficlent justification for the
creation of species; these characters become of great value. [u any case, howover, although
it ia bften impossible to decide whether two closely allied orgunisms differ in a varietal or
specific manner, the omission to record the existence of distinet strootures, which tend 1o
mwake the history of the given type more comyplete, is unjustifinble. For thie reason the
indiention of every notable form will frequently be made, but modifications will very often
be treated as varietul, and new species will never be founded save on the presence of
kwo or more interesting differences existing side by side, Where these are estallished, or
new varioties recorded, the srguments that lead to such a course will always be given.

Wit regard to the geographical and barhymetrical distribution of Diatoms, no
definite results ¢an yet be laid down on necount of the very limited condition of our
knowledge of marine forws,  As to the former, however, the desiralility of registering the
lovality from which every organism has been obtained as s means of facilitating future
work is appurent. The bathymetrieal range is a question of even greater difficulty, ns
only living species, and the depth at which they are found, can be taken into acocount. It
may hern be noted that the advantages srising from a careful revord of the depth from
which erustacen, corals, madrepores, &e., are obtained, are very grest, as frustules recog-
nised to be living by the presence of the endochrome ure often found adhering to their
surfaces, and thus facts may often be gathered that go to aid in the determiuation of the
limith in depth of vegetable life.

The importance of pmmmtin" investigntions in this direetion is so great that a means
of eonducting experiments was suggested by we in March 1871." I had repeatedly
observed that, after exposing a vessel of water covered with & glass plate to the light
for some weeks, small Diatoms and other usicellular Algm appeared in it, and the
same result was obtained whether the water were frosh or murine. As this, growth could
only have been dus to germs pre-existing in the water, since carefully prepaced artificial
sea-woter lod to entirely negative conclusions, it is very probable that if, with u suitable
apparatus, sea-witer could be drawn from various depths, for example, st intervals of

| Ranmo microscopica o nolo eritichs s un compions di- lnge Ailanlico oftennto nells spedizione del
" Poreupinn” nall’ anno 1869, ALk, Aocad Pantif. &, s, Linosi, vol. xxiv. ppy 16-39, 1871,
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50 motres (27 fathoms), the deptlis being in all cuses earefully recorded, und if this sea-
water could be placed in glass vessels covered with suitable glass plates and exposed to
diffuse light, 20 aa to avoid the great heat of the direct rays of the sun, alter a month
Diatoma might appear in some of the vessels. In this manner it iz not unlikely that the-
bathymeteionl limit of plant lifs might be fxed with approximate certainty, Moreover,
the great facility with which this method of determination may be practisad recommends
it aa ove likely to aid in solving this important problem. -

THE BIOLOGY OF DIATOMS,

This interesting group of organisms, the knowledge of which we owe entirely to the
perfection ‘of the modern miervzeope, has for upwards of balf a century ocoupied the
serious attention of naturalists.

To the entire series of forma the dezignation Diatomopliyesss was given by Rabenhorst

~and Bacillariem by Kitaing, but the name of Diastomaces is now generally ndopted.

Distoms may be defined as unicellular alge hiaving o siliceous cont.  Hach organiam
forms & small box, the siliveous walls of which completely enclose a space; these walls in
many, if ot in all apecies, are formed by two distinet plates or valves, each posseasing its
own hoop, one of which embraces and slides over the other like the tube of a telescope |
or the lid of & box. This hoop, connecting zone or belt, may be single, double, or of
complex strneture, as in Rhabdonema, Striatella, and some other species, where it is
formed of several boops. Such a complete individual Diatom is ealled s Frustule, and it
mauy be viewed from two aspects, to which, however, confusing terms have been appliod.
Thue Kitzing and W, Smith, followed by the English micrographers, apeak of front vigw
when the organism presents its belt to the observer, and side wicw when its valve is next
the eye; but, s the frustule is formed by two plates joined together, it seems reasonabls
to speak of the fromt of the box when the valve iz seen, and of the side when the union
of the two plates (ie., the belt) is presented. This latter opinion has besn adopted by
the German naturalists, who eall Kiitzing's side wview the ascondeary wiew and his front
vicw the primary, In order, however, to avoid confusion, the terms waleal and sonal
might be applied aesording sa the valve or connecting zone is next the observer.!

b The following arrngement will sarve to show the relubionship betwoun Sheao yarios torsms :—
Lateml surface (hmberg),
() Moot view (Ralts, W. Sith, &e.), &, boop aoxb obsarver = { e "’"’iié“f&i'ii'é‘fﬂiﬂn il
Zoual view,
Trorsem und venter (Ehrenberg).
(8) Bide view (Ralfs, W. Suith, &e.), f.e, surfase of valve next ohasrvar = { m:dguumml.

Valval view,



4 THE VOYAGE OF HL.MS CHALLENGER.

The silicoous cell of the Distom is filled with finely granular protoplasm, sa may be
soen nfter trentment with water slightly acidulated with hydrochlorie acid. This causes
the protoplasm to contmet g0 that a vacant space appears alovg the sides of the fruatule.
The protoplasm encloses s coloured substance ealled emdoohrome, ss well as o fow
round grannles of an oily nature which dissolve under the sction of ether or carbon
bigulphide.

The endochrome is composed of chlorophyll and distomine or phycoxanthine,' but of
these the former is the more interesting, as it is capable, under the influence of light, of
decomposing carbonic acid and evolving oxygen. 'The endochrome is of a greenish-
yellow colour, and oeeurs in the form of bands, granules, or rounded musses which may
be arranged irregnlarly or in radiating lines.

The appearanceé which this endochrome assumes in the same speciea is not always
identical, and frequently, when it occurs as an amorphous mass, it becomes subsequently
divided into numerous granules of equal size and definite outline. That these are to be
regardeil a3 g0 many perfect embryonal cells which are destined to reproduce the parent
form cannot be donbted (see pp. 7, §).

In addition to the endochrome and oleaginous substance, there ig, in the contre of the
calls, a protoplasmic mass distinguishable by ita density from the protoplasm which occupies

‘the rest of the interior of the Diatom. This is called the Ciytublust or Nucleus, and
it ita turn encloses the Nuoleolus in ite innctive condition, s may be demonstrated by
the action of u very weak solution of chloride of gold.

The cytoblast and the nueleolus certuinly exist in all Diatoms, but it is not very easy
to distingnish them in small forms.  In large spocies, however, such as Striatella wnipumnc-
tata and a few Amphors, these structures may be readily seen, and in these the cytoblast
may be oleerved to possess o stellste form having filaments resembling the pseudo-
podia of Difflugia or other Infusorin which sometimes extend to the extremities of the
frustule,

Diatoms are solitary or gregarious, free or fixed. The fixed forms are attached by
menns of o peduncle which may be simple or branched, or they may be enclosed in » eyst,
fastened on a small cushion, or embedded in a gelatinous substance which forme a frond
either in the form of a simple or sompound tube, of a flattened plate, or globular masa.
Tn seriate species the frustules may be arranged either in o lineal or Iateral manmer. They
are aled often met with in the form of sigzag ehains, adhering to each other by means of
small angular cuehions, a8 in Tabellaria.

The substance which exists in the form of u definite frond resemliling o higher alga,
Leing either rumified, ulvaceous, tubular, saccate, or mucilaginous and amorphous, and

! Bachs' Toxt-Book of Hm;r Millandot and Kraus, Compt. Fend., vol, levi. p BOG6; Askenssy, Bofast,
Zuit, 1869, 7 700; Plitser in Ieft, il Beban, Abkasdl,, udited by Hanstein, Bonn, 1871 ; Cuert, Jour, Mier
S, 187370 |
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which encloses a greater or Jess number of regularly or irregulacly disposed diatomaceous
frustules, was designated by Brebisson by the name of “ Coleoderma.” It is to be noted,
moreover, that solitary and free Distoms are not completely devoid of external
mucus, but, on the eontrary, are surrounded by a thin steatum of this substanee. This
becomes manifest when their movements in water colotired with indigo are observed
under the microscope, inasmuch as the granules of coloured matter do not come
into immediate contact with the Diatom, but leave a thin translucent ares surrounding
the frustule.

But the most singular and curious phenomenon observable in some species, and one
which misled their fiest observers go far that they considered these organizms to be of an
animal nature, is the rectilinear motion with which, among others, the Nawviculae, the Cym-
belle, &e., ave scen 1o advance in the direction of their long axis and to return along the
samo line. The strongest magnifying power, the most socurate and carefnl application of
the most perfect microscope, and the most skilful methods of observation, have failed to
discover the existence of any apeeial organs of locomotion. This being so, the most
probable and generally accepted bhypothesis suggested in explanation of the movement is
that the Diastom, in order to obtain the silex which constitutes its walls, must continually
absorh and reject the water which has in golution imperceptible traces of the siliceoms
substance, and that the consequent action and veaction thus oxerted upon the light
frustule suspended in the watéry medium, determines its alternate forward and backward
movament.

Besides this phenomenon of mokion another cirenmstance connected with these interest-
ing organisms early attracted the attention of naturalists, namely, the extreme delicacy
of the details with which their valves are omamented, There is probably not & single
Digtom which, when examined by the best microscopes, does not show the surface of
it valves to be adorned by exceedingly minute graunles, generally arranged in lines
whieh are usually spoken of as *“striwe” although properly they are lines or rows of

ts.

PahThnb thess stris, however, are sometimes perfectly continnous cannot be denied, although
some naturalists aseert that the appearance of a continuous stresk ia prely illusory,
the so-called streak being but the expression of confluent granules. In this connection it
i& to be noted that the phenomenon of diffraction produced by the obilignity and intensity
ol the illumination has oecasioned a belief in the confluence of the granules of pinnule,
&e., for example in Pismwlaria major, Raben., as such a result can be obtained at pleasure
in that and other frustules. This eonaideration, moreover, has lad some to deny that there
ia any value in the division of the Navioulacew made by Ehrenberg when he instituted
the genua Pinnularia for navieuliar forms having pinnule or coarse continuous strim, and
limited the ides of Novieula exclusively to navicular forma adorned by rows of granules.

Like the quality and delicacy of the ornamental details, the forms of the valves of
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Diatoms vary greatly, These are generally more or less convex on the outside and
conedve on the ingide, increasing in this manner the capacity of the cell and at the same
time mrthlmg it more readily to resist the external pressure which would otherwise tond
-me_mlh it. Not only are the forms of the two valves in ‘most cuses symmetrical with
each other, but each valve is divided in -many species into two similar portions by a
central rib, ealled a “ raphe,” which serves to strengthen the valve.

In the centre of this raphe, and sometimes st its two extremities, swellings called
“noduli " often occur.  The central nodultts, instead of being round, is sometimes extended
80 a8 to form a kind of cross which is named a *stauros.”

Although in & great nnmber of speeics o central raphe oceurs, in many others no
such structure is to be found. Hence, upon the presence ar nhzence of this raphe,
Professor H. 1. Smith has proposed a new classifieation of Diatoms, distinguishing them
into Raphidiem, Psendovaphidies, and Cryptoraphidies. 1t is to be romarked that this

clasgification has the defoct of not being natural, and, moreover, it would seem thal the

idiear should be called Avaphidiee or Anavaphidies, nasmuch as none of
the types included exhibit traces of the existence of & maphe or of any other analogous
arrangement. Novertheless, since thia system lhas the merit of simplicity, and has
‘already been adopted by the Anstrian naturalist Albert Grunow, and by Dr Henri van
Heurek in his Synopsiz des Distomdes de Belgique, it will be followed in the present

Diatoms, like all other living organisms, multiply and reproduce themselves, Multi-
plication, however, is not to be confounded with reproduction, but is to be understood as
an extonaion of individual life. Multiplication by duplieation or division oceurs in many
members of the vegetable kingdom ; on the other hund the process of meproduction is
common to every living thing. That multiplication by duplicstion s of frequent occur-
rence in Pistoms is proved by the fact that it has been already observed in forty or
more different species, yet it would appesr that it ought to be regurded not as normal
but as exceptional. This process, which is also called fissiparous division or temno-
‘genesis, takes place as follows: (1.) the nueleus or eytoblast becomes Dhiseeted; (2.) a
.central contraction of thé internal protoplasmic mass tekes place, and proceeds ao far
that the latter becomes completely divided ; and (3.) & double wall or dixphragm, which
contemporancously extends to the cireumference in a direction normal to the ring or
cingulum, i3 formed. Tn this maoner the primitive mother frustule gives origin to two
perfect daughter frustules, each of which is provided with an old and a new valve, the
lutter Being domewhat smaller in diameter than the former as its hoop is embracad by that
of the old valve. The process of duplication, as it progresses;, must in this way lead to
u marked diminution of the diameter of the new frustules, and in a short time these would
become g0 small that they would ba no longer characteristic of the species. In order,
however, to counteract this progressive diminution it is to be noted that the siliceons walls
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of the frustules inercuse by reason of the process of fission. Dr Plitzer’ of Bonn, by
denying the possibility of such growth, was indueed to imagine the theory of the existence
of puxospores, and to believe that these ¢onatituted the only real reproduction of Distoms
by a sexual peocess.  Aceording to this observer, after the frustules had, in the suceession of
divisians, reachod the smallest dimensions compatible with the species, the contents of the
small frustules escaped and united with each other so as to form one or two sporangia.
Within thesa one or two sporangial frustules called auxcspores appeared, and by their
larger dimensions brought the Diatom to the beginning of another series of new graduated
forms.  Dut such & theory, taken in o zeneral sense, and assumed as the process of repro-
duction common to all genera of Diatoms, is fundamentally false, bocasse it reats on the
gratuitous supposition that the distomaceous walls are ineapable of auy incréuse in size.
That such an increase, however, does take place has been proved by the Rev. Professor
W. Bmith in his classio Synopsis of the British Distomacem (plate lii, fig. 885), where
some sporangial frustules of Orthosira dickieii are vepresented in which it is evident
that the ailiceous walls increase with the growth of the contents. [t is also to be noted
in this connection that the distinguished Hugo von Mohl maintains that the eytoderm of
a Diatom is not entirely inorganie, but ouly an organic membrane which is impregtated
with silex, it having been already shown that eilica is sometimes eubatituted for earbon in
the farmation of cellulose,

Again, if during the process of duplication an expavsion of the cell wall did not teke
place, 8 hundred frustoles of & Fragilarian filament would éxhibit some difference in their
longitndinal diameter. But no such difference is observible, Moreover, ae it is impossible
to nnderatand the formation of the two new dividing walls in the centre of the parent eell
in all their minute details unless it be admitted that the new frustules are stercotyped
upon the old ones, it follows that such a process eannot be verified except in the geners in
which the two valves of the frustule are perfectly identical in & symmstrical position,
It is to be remarked that fissiparous division has tiol yet been observed ina single case
to form an exception to the above rule,

Finally, sgainst the theory which regards the sporangial frustule aa destined to initiate
a new descending series, Dr Wallich® remarks that that frustule, ipstead of being, as
heretofore sssumed, the primnry or parent frustule of a pew and vigorous generation,
vonstitutss in reality the expiring phase in the life of an old one. Professor [ L. Bmith
weams to be of the same opinion, for, considering the possibility of Stauroncis phanicen-

tgron, Bhrenb,, being o sporangial form of Stauroneis graciliy, Bhrenb., he points cut that
it is only su aboormal and tratsient form from which the Stauroneis graciis, differing
from it 80 moch as it does, could never originate,

1 Unlerauchungen Wher don Ban und Eatwickalung der Baslllarion (Diatomacem), Boun, 1871
* On the Relation between the Development, Beproduction, und Markings of the Distomacem, Month,
Mher, Journ., vol xvil, po 01, 1897,
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In considering the process of reproduction, it is to Le noted that the phenomena
recorded during a fortunate observation in one case culy cannot be regarded as typical for
thes entire group. It has, however, been perfectly estalilished that reprodustion can take
place by means of two conjugated frustules, or by the two valves of the same frustule
separating themselves go that the contents form a globular mass or sporangium, within
which the formation of one or more young frustules takes place. These young forms
sometimes exhibit duplication or fission, but this does not always happen, nor does it ocour
in ull frostules. On the contrary, some species give rise to very minute frustules which
in their turn form o new progesy. Thus when the endochrome oeours not in a more or
less amorphous condition but as numerous rounded masses of equal size and definite out-
lino, the frustale is to be regarded as sporiferous, the rounded musses representing so many
sporules that are destined to reproduce the species. The escape of these sporules has been
observed by Rabenhorst in a speciea of Melosiva, by ("Meara in a leyrasigma, and by
myself in a Podosphenia, while Dr Cobn, as noted by Dr Plitzer, saw a winged dmphi-
prova smitting small frustules from which the species could be recoguised.

It is farther to be borne in mind that diatomaceous sporules will gradually develop
into the typical frustule either internally in the pavent frustule, or externally in the spo-
rangium.  Sometimes the parent frustule takes the place of the sporangium, in other
cuses the sporangium is the production of the Distom, destined for the incubation and
maturation of the sporules.

These sporules are emitted in a free and solitary condition, but they are sometimes seen
in conples, asin Mastogloia. Tere each couple is enclosed in an oval oyst, and all stages
of development, from two minute oblong greenish corpuscules up to large fully formed
frustales, can readily be traced.  All the couples are immersed in a dense gelatinous
mass with which no extrancous bodies are mixed. Numerous round sporules have also
becu observed to form o mass, and trausitionsl stages have beon traced from the round
green granular condition to that of spherical bysline cysts which included a number
of small but distinet Nawieuls, Among the cysts some were observed to move by
means of two very slender flagelliform threads, and these must be regarded as real
ZYROZOORPOTES.

It seems ovident that the process of reproduction by means of sporules is the only one
that ean explain the enormous rate of multiplication of the majority of the Diatomacen,
while the other processes of duplication and reproduction will account for the greater
rarity of some forms, Viewed from a physiological standpoint, therefore, sporular repro-
duction is of the highest importance, as by this means conntless individuals are formed,
all of which co-operute in supporting suimal life by giving off the oxygen which is essen-
tinl for the existence of the latter.
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THE GEOGRAPHICAL DISTRIBUTION OF DIATOMSR,

Diatoms are to be found at all seasons covering with a muecilaginous coating of an
olivaceons green colour the watery surface of fountains and other damp places, and they
have been seen by me to live in a small aquarium without the least sign of inconveni-
ence for n space of three days, although all the water remained in'a frozen state.

Marine Diatoms flourish in all latitudes and at all seasons of the yesr in the warmest
and coldest seas; it is well known that they are so abundant in the Frigid Zones os
sometimes to colour the surface of the sea and to tinge with a peeulisr hue the blocks
of floating ice. Beeing that they are capable of surviving in conditions so diverse it is
diffiendt to believe that any fixed laws of geographical distribution can be discovered with
respect to them ; on the contrary, it might rather be supposed that the continuity of
ndjucent seas, the surface and submarive currents, the movements of tidal waves, the
pxistence of periodieal and other winds, the traflic of ships and the movements of fishes,
wounld all tend to facilitate or bring about the mingling of loeal floms. It is true, indeed,
that, since the temperature of the sea is nearly constant at grest depths, an actively
moving Diatom has only to sink deeper or approach more elosely to the surface in order
to find the temperature best suited to ita nature and most favourable for ita development,
its vertieal range of motion being limited, among other things, by the depth to which
sunlight penctrates, this being assumed to be necessary to its existence. Since, moregver,
tha quality possessed by organic beings of adapting themselves to conditions of life
different from those in which they came into existence becomes greater as the position
oeetpied by the organism in the scale of life beeomes lower, it i= by no means easy to
understand low, during the long eoursi of conturies, the different types have not heen
dht:llmtad far and wide and rendered common inhabitants of all seas,

That several distinet floras nevertheless do exist may be confidently siffirmed, although
it my‘l‘m p:mnatm to determine finally the question of distribution sccording to the
genern and species that inbabit different areas. The distinction, for exampls, between
pelagic and littoral Diatoms has already been elearly recognised, and the importance of
the spplication of this knowledge to geological problems hus been fully pointad out.’

Again, us regards the oceurrence of distinet chorological floras it may be nated that,
by those conversant with Diatoms, collections from the Antaretic Ocent wounld not be con-
founded with those from the Bea of Japan or from the Arciic Sea, nor would the flora
of the Adriatie or of the Mediterranesn as a whole be mistaken for that of the Indian
(eean, although some of the same genera and species might exist in all.*

b Bow-Ath. Avead, Pontif. d. wuow. Lineed, Aono xxxii., Besgion 1%, December 16, 1878
¥ Beo Nareative of the Cruiss, vol, i po 9535
(Bor: omALL Exr—rany v.—18806.) Ia
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It muet, indeed, be admitted that the presence of a single common form in two widely
distant sese—such as the Aretie sud Antarctic Oceans—throws s difficulty in the way of
admitting diffeaent Jocal florss.  Thus, if only n smgle species could, by enrrents or
from sny other eatise, have migrated in one or more stages from one point to another, it
nigist follow that the general mingling of the various marine geners and species is rednoed
to a more question of time. It remains, however, to be proved that in the polar seas the
Diiatoms that oceur, though admittedly belonging to the same genns, are also positively
of tha same specice. On acoount of our impérfect knowledge and of our limited means of
observation, it cannot be assorted that two such frustules do not form two distinet speecies,
though their spocifie characters may appear to be identival,

But allowing that some common spocies do axiat in widely separated oconus, it may be
aafely coucluded thut; sinee the complete fusion of all marine flarns has not takett place in
the eourss of the thonsunds of centurivs during whish Diatoms hnve evisted, it will not
happen for mauy uges to come

‘What, then, iz the meaning of metting a limit of auy kind to the habitat of marine
apecics ! In the present state of knowledge uo definite information can be offered, and
it muy be long bafore the cireumstances under which the development of one distoma-
ceons form tukes place in a given loeality, to the exclosion of another, are fully known.
Remetubering, however, the great facility with whieh Diatoms adapt themselves to the
most varied conditions of life; the numerous opportunities afforded for the distribntion of
microgeopick] marine orgunisms, and the occurrence of different temperatures ab difforent
deptha in the sea in the same latitude, it may with some probahility be aesertad that the
extensiun of species in the sea is determined ti & great extent by the tamperiture of the
water: If suchi were not the case it would not be casy to explain why the Diatoms of
temperate seus should nol be found in company with glacial formm, whils, en the other
hand, it must be expected that, apart from considorations of pressura and other physical
ponditions of environment, the species of the polar seas should be met with in great deptha
in tempernte waters.

Another circumstance whiek may have tended to prevent the fusion of local micro-
florm into n nniversal one may here Lo reforred to, having been recontly pointed qut by
Mr John Murray in a proliminary report of observations made on boand the Ohulleager,
read beforo the Royal Soviety of London.?

“In the Southern Ocvan,” vaya Mr Mureay, * south of Kerguelen, in the Arafura Sea,
off the cossts of Japan, Now Guinea, North America, nud in enclosed bays and river
deltas,—in short, wherover the specific gravity of the sea is low from an admixture of fresh
water, we have met with very muny Dintoms on the surface.”

After examining an abundant sapply of materials from the Red Sea 1 hnye been led to

' On Burfaos Organisms abd (heir Relabion to Ocean Deposits, Proe. Hop. Soc. Lomd., vol. xxiv. p.
633, 1670
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the samoe conclusion, Here Dintoms of different species do vceur, lnt they are relatively
searce—a cironmstance which may be explained by the fact that no large rivers flow into
this grea to compensate for the enormous evaporation to which it is subjected on account
of ite vicinity to the equator, so that its waters are more dense and more heavily charged
with saline consbituents,

If this explanation be correct, it follows: that the warmest, sud, by their great
evaporation, the most saline parts of the ocean, serve as all but insuperable barriers
to the mixture of differont florns, 8o that each may retain almoest mdefinitely its own
speciul chameteristics.

Bilica, of which the walls of Diatoms are composed, exists in all kinds of water, but
genorally in so small quantities that its proportion cannot be determined. Henoo
Professor Bischoff has lntely asserted that silicoous Infusoris—menving thorsby Distoms—
mush take into their interior, in order to form their vulves, the sanie quantity of water, in
proportion to their mass, a8 would be swallowed by o man who drank 4 cubio foot per
hecond.

1f water were abrolutely dovoid of silies, Distoms could not exist, but this and other
important substances are being continually carried into the sea by rivers, The caleareous
material present in the ovean goos to form the tests of Foraminifera and Crustaces and the
coral formations of tropiesl zunes, while the silica is removed by Polyeistins, Radiolaria,
gertain Foraminifers, Spongidie, and Distows:

The sceretion of lime takes place, according to Mr. Murray, mest actively m the
warmesl und saltest seas where solar evaporation s most rapid, and it is o fact no less
strilking thst the grestest abundavee of Diatoms is fonnd in localities where the water is
of relatively low specifie gravity and the temperabure in sonie instances likewise low.

THE BATHYMETRICAL LIMIT OF DIATOMS.

Prolléms of distribution are, from the very hature of the conditions, much more
difficult to solve in the ease of marine than of terrestrial organisme, and with regard to
the Distomases it hus hitherto bean impossible to define the greatest depths at which they
are eapable of aurviving in the various ocean basina, A method has bean already referred
to by the applieation of which it may be proved whether they do vegstate st any given
depth (pp. 2, 9), but in addition to this, careful records should bs made of the oceurrence
of living frostules on fragments of corals, shells, &, whick are brought up from a known
depth, ss u chock is thereby placed on the experimental working out of this most
important question,

From a knowledge of their physiologicsl functions of decomposing carbonic acid and
evolving oxygen under the influsnce of sunlight, it may be inferred that Diatoms cannot
live where light is unable vo penctrate. With this theoretical conclusion daily experience
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is In perfoct harmony, for these minute organisms multiply with extraordinary rapidity
in positions illominated by and exposed to the sun, but abound less in shady places and are
never found to vegetate in darkuess, Hence in the great depths of the sea, to which light,
beeause of ahsorption, cannot penetrate, ouly dead valves of Diatoms will be found.

I have given at length in another communication® nrgumenta based on the existence
of Diatoms in the stomachs of abyssal Echini, which seem to me to show that these
arganisms might possibly live at depths of 1340 fathoms, and that sunlight might
panetrate to greater depths than at ypresent suppossd. Mr. Murray, however, informs me
that it was observed during the BExpedition that the great majority of deep-sea animals
lived by eating the surface layers of mud or ooze forming the bed of the ocean, which
ugually contained @ large number of the remains of surface animals and Diatoms; his
opinion in that a small amount of organic matter is carried down with the dead shells and
frustules from the surface waters where the organisme lived, and that the deep-sea animals
obtain their nutriment from it. Had Diatoms boen observed in the alimentary eanal of
fishes, they might have been obtained at less dopths. As, however, Echinodermata live
only on the bed of the ocean itself, it must be regarded sa very probable that these
frustules formed a portion of the food of these animals.

The siguificance of auch observations in connection with desp-sea life is of the highest
wvalug, as tending to explain the cxistence of animals in n normal state at the greatest
depthe—a fact that has already heen recoguised by miany marine scientific axpeditions
organised by Great Britain, the United Btates; and other nations. The existence of life
in darkness must be regarded as exceptional, although there are numerous and well-known
instances of rare and blind animals (such as Proteus) which inhabit caves into which no
light can penstrate.

‘On the other hand, the facts that the eyes are fully developed in some of the animals
that inhabit the deep sea, and that they possess heautiful and brilliant colours, seem
necessarily to imply the presenco of light in these abysesex; sinee, in its absence, the organs
of vision ghould beeoms atrophied, and the eolouration be more or less dark,

These conclusions have been universally acespted, but the beliaf that light could not
penstente to such depths on account of sbaorption in its passage through the water afforded
ground for advancing hypotheses to explain the facts, the reality of darkoess at the
hottom not being donbted.

Among these hypotheses it has boon held that the phosphorescent light given off by the
budies of abiyssal animals is sufficient to make up for the nbsence of sunlight. Although
the weight of this suggestion is very great, it may be ssked—Can marine animals
amit light when alive and in their normal state? Fishes, Crustacea, and other marine
creatures are phosphoresoent when they are dead or at least out of their proper medium,

! Nuove Omervazione sulls Profandits enl ginuge ln Vegelislone dells Dintomne nel Mare—Mim, Pond
Avead, €. Nusw, Linesd, vol. §. 1886,



REPORT ON THE DIATOMACKA 15

The-sen on dark nights is lighted up under the strokes of oars, in the track of boats and
ahips, along tho shores, and among the breakers, and it is known that this sttractive
phenomenon is chiefly due to myriads of Noetilitewr, Peridinin, snd other small pelagio
forme; yet these organiems emit a momentary splendour only when they are disturbed by
an extraneous body or by the mechanical action of the waves, althongh the highly
specialised apparatus in Nyctiphanes norvegion' is apparently an evidence that in some
animals this power is under the influence of the will.  Mr. Murray also informs me that
he has observed very many animals emit phosphorescent light in the stillest waters without
any apparent external stimulant.

Granting that the phosphorescence of abyssal animals is & normal charscteristic, it
must etill be proved that it is not only sufficient to dispel the darkness so oifectively
ns to explain the presence and development of viswal organs, but that it is capable of
#0 great actinie action a8 to determine the vivid eolouration above referred to.

Just as the bathymetrical limit of marine life, which was laid down at 300 [athoms
by Professor Edward Forbes, is now no longer necepted, so the distanee to which light ean
penotrato may prove to have been misunderstated hitherto, and should, in the interest of
truth, be re-examined by physicista, o

It is stated that in the passage of light through ses water the first rays to be absorbed
are the ealorifie, then the lnminous, and lastly the astinie or chemical, whicl are precisely
those that have most influence on colonrs and on chlorophyll and consequently on
vegetation in general, and attempts have been made to fix the limit of the penstration of
light by observing the gradual descent of a white object, and by noting the moment when
that object conld no longer be dizcerned. But even although the distance thus obtained be
more than doubled, and the observer placed in a condition to be in no way influenced by the
external light, such observations are not very reliable,

Since several indications of the influence of light in marine abysses now exist, an
explanation of the manner in which it can penetrate to even very great depths should he
sought after.

An interesting obeervation may here be noticed. When two French seronsuts were
rocontly orossing the linglish Channel, and when at o great height sbove its eurface, they
were struck by the eircumstance thit its hed conld be distinetly seen, and that all the details
‘of the irregularities of ita bottom could be traced. It may be said that the depth of this
narrow bélt of water is not to be compared to that of the great oceans, Iut assuredly even
ita depth could not be seen by an obizerver near the surfaee, and porhinpe it is not less than
the limit hitherto placed on the distance to which light can penctrate.

i Karr. Chall Exp.; vol i p. Téd
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HYPOTHESIS ON THE FORMATION OF BANES AND DEPOSITS OF
DIATOMS,

In 1876 Mr Murray read before the Royal Society of London s Proliminary Report '
on Oceanic Deposits, appended to which is a map in which the existence of a bank
fnumaﬂ almost excluzively of the silicoous remaing of Diatonis i indieated ; and further
details have been more recently given by Mr Murray in the Narrative of the Cruise.® This
bank extended between lat, 60° 52' 8, long. 80° 20° K., and Int. 53° 55’ 8., long. 108" 85' B,
1t therefore measured not less than 1700 miles in length,

Suth sccumulations lead one to inquire how it ia that Distoms which vegetate in all
seas should accumulate in this manner in particular localitivs which are in all probability
few in number, since similar formations were not recorded by the natumlists on hoard the
Challonger in any other region.

A Diatom a8 soon a8 it censes to live is no longer supported by the globules of oxygen
which it evolves sud which adhere to it, but is left to the merey of the wuves, abd in
virtue of its own weight, it sinks #o the bottom, which it will reach in a rulatively short
gpace of Limo, notwithstauding the disturbing tendencies exgreiasd by oceanic currunts, as
the density of the water is but little affected by the constantly inereasing pressure. It is,
moreover, not improbable that the cooling and consequent descent of the surface waters iu
the neighbourhivod of the Antaretic ice, facilitata to somo extent the sinking of the dead
frustnles and thoeir sceumulation on the bottom iu these regions”

It is u matter of very considerable importance from o geological point of view to
determine exaetly the eonditions undor which distomaceous deposits like thoss discovered
by the Challenger are laid down, inasmuch as what is now taking place in the Antarctic
supplios & clue to the elucidation of the phenomeun which took place i remote epochs
when similar marine diatomaceous banks wers laid down,

Italy affords & very interesting example of such formations. For severnl years it has
been known to the scientifio world that, in the colebrated sulpbur mines of Bicily, silicoous
schists ocenr which not unfrequently cantain specimaens of fish, These schiste” have been
found to consist very largely of Dintoms and Radiolaria, so that their marine arigin cannoy
be dotibted, _ |

 More recently the emviosity of palmontologists has been attracted to a locality in
Qentreal Taly ealled Mondutine, in Montefeltro, where, among the strata of siliceous marl,
» number of fishes were found in schists, which, like the former, were extensively formed
of the remains of warine Diatoms and of the gkeletons of Radiolaria snd Polythalania.

“This formation lies along the spurs of the Apennincs, extending on the one side as

¥ Proe. Boy. Soe Lowd., vol: xxiv, pu 471, 1876 ! Narr, Chall. Exp, vol. & p 432,
* Explosution of the Antaretic Rogions, Scoffésh Gesyraphdeal Magasne, vol, il g 537,
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far as the right bank of the Savio above Cesena, and on the other as far s the hills which
flank the valley of thoe Misa abovo Sinigaglin It also occurs at the extremity of the
pentnsula in the provinee of Catanzavo,

Phe microseopic examination of the Distoms contained in those doposits warrants the
conelnsion that they belong to the same formstion and constitute so many tracts of the
same banls; which, though as yet imperfectly known in all its purts, probably extenda over
the whole of Ttaly from Sicily to the viclnity of the st sneisnt Jurnssic formation of
the Alps,

It may perhaps prove to e an interesting problum for the geologist who possesses a
knowlodgo of the palmontology and stratigraphy of the lands which sorvound the basius of
the Mediterranean and Adriatic Bess, to compare this maring tripoli with the dintomaceons
deposits of the Antarctie, and to endeavour to determine the directions of tertiary cosimic
- movements, and compare them with those now prevailing in the Southern Lemisphere.

In opposition to the hypothesis that has just besn advansed, it is to be noted that
My Murmy is of opinion that the grest Antarctie distomacsous bank is but a portion of
& much more extensive formation which girds the Antavetie Pole,' [ believe, however,
that mufficient proof of the existence of this belt hag not yvet been obtained, and that
shonld it exist the circumstances that hring about gucl a formation would remain to be
determined, It ia true, indeed, that Sir Jusaph D. Hooker, during the expodition of the

“Rrebus” and * Terror,” discovered, botween the puthlcln of 76" nnd 78" K lat, &
hank of Diatoms 400 miles in length and 120 miles in breadth, but such a discovery
cunnut be regarded as enfficient to prove the uninterrupted extension of the deposit
uratmd the Antarctic Pole.  The bunk found by the Challonger naturalists did not extend
lieyond 60" 26" 2. lut., and was succended by a Joposit of blue mud, which, howdver, con-
tained many Distoms, and muy be vontinuous with that observed by Sir J. . Hooker.
Finally; it may be noted that should such a singular distomacsous annulus gird the South
Polé its counterpart might by expected in the Arctic Ses. Yob, ulthongh this ared las
been muel more explored thun the Antaretic, and although it is muech less ﬂmp_. &0 that
dead frustules might mueh more readily reach its bottom, no sueh ring-like dopasit has
been discovered. Mr Murray points out that this ia prolully to ba ascounted for by
the Diatoms being much loss numerous in the surface waters, and by the fact that their
presence would bo almost completely masked by the great abundanes of terrestrial débris
in all the deposits of the Arctic Ucean.

¥ Loe. vit, p DAL



DESCRIPTION OF GENERA AND SPECIES.

TRIBE I—RAPHIDIEZ.
. Amphoras, Ehrenb.

The essential characters of the frustules of this genus are so diffienlt and: ﬂﬂmplmntmi
a8 to be but Little understood. 8o mnch is this the ease that Professor Arnott seversly
writes that Dr Gregory having, in his pamphlet on the Diatoms of the Clyde, failed to

indicate their distinguishing features, has thereby deprived his work of its claims to be
considered seientifie. These observations adequately prove the magnitude of tha dif-
ficulties that exist, and indulgence may be claimed for any errors that oceur in the
treatment of 8o olweure and intricate a genus,

The general form of an Amphoran frustule may be taken to resemble that of a grain
of goffee, but Dr Gregory's conveption that the so-called frustule should be regarded as
twa perfoct frustules that have beeome united apart from any procsss of conjugation

‘eannot bo entertained. 1f wome speeies oceur us very dolicate eymbelloid forms, such ns
Amphora coffeaformis, Kg., this is attributable to the charaster of the connecting zome,
which is extremely slender, and which may be destroyed by the alightest possible action of
acids, even when diluted, or by fire.

Amphora speciosa, . ap,  (Plate XXVIL fig. 1.)

Elliptica sublinearis; apicibng rotundatis; valva introrsum inflata ; striis punctolntis
subradisutibus. Ad portum Thaiti,

This species wouldl perhaps be identical with Amphora oblonga, Greg.,” were it not for
the profils of the frustule, which is deseribed by Gregory as “ elliptic, rather broad," with
“ends obtusely asuminate”  The present form, bowever, ia narrow, its marging sre almost
lingar, and ity extremitios ave roundod less sharply., Tho striation slse differs in the two
casew, being subradinte and evidently moniliform in Amphora speciosa, while m Amphora
oblonga it is continnous, This new spocies, which is figured in its zonal aspects, was
obtained at the port of Takiti.

Amphora meneghiniana, n, sp.  (Plate XXVIL fig. 16.)

Bublineariter elongata; apicibus rotundato-truneatis; medio late subinflats ; striis
transversia conspicnia subradiantibus.  Ad portum Thaiti,

Thi= mugnificent now species, was also first obtained nt the port of Takiti. It ia of un

T Qnet, Jotirt. Miermm. Sed., wol. ol (o 184, 1858, ¢ Dintinm of the Clydis, p. 48, pl. v. lig, T&
(moT. CMALL BEF,—PABT n.+laﬂ&} D3
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elongated sublinear form, its esntro is elightly inflated, and its extremities are roundly
trutcated. The continuous strim form subradiating bars, and are sasily discerned. The
“valves are slightly dupmml at tha contre,

1% has been named in bonour of the Italisn naturalist Professor Ginseppe Maneghini,
one of the sarliest enltivatora of the study of the Distomacee,

Amphora scalaris, n. sp. (Plate XXVIL fig. 19.)

Oblonga, truneata, linsis dorsali et venurali lute bisvouatis, eentrali mmlm angulariter
inflexn ; striis continnis raris transverse parallelis, Ad portum Jackson in Australia,

Of this remarkable form, which was collected at Port Jackson, Australia, only a single
valve was observed. In this the dorsal line, like the ventral profile, is singularly biarctate,
while the raphe ia angularly folded at the eentre. The widely separated, trausverse, equi-
distant, and continuous strie are especially characteristic. The extremities are roundly

The spesific vame has been suggested by the appearance of the transverse strim.

Amphora polyzonata, n. gp.  (Plate XXVIIL fig. 18))

Forma lats, medio angnlariter constricts; apicibus late rotundatis, truncatis ;' valvia
introrsum inflexss; zona connectiva in plures fascins diviea ; zona et valvis quadrato
ordine punctolatis,  Ad portum Thait,

1n this species from Taliiti, just as in some Naviouls, well-marked constrictions ocour.
Thus the valval involution is so strong and acute us to simulate the staurotic dilatation
of n centrul nodule. A strongly biarcuated line forms a raphe; aud the frustule, which
is twice 08 long as broad, is widely and roundly truntated at the extremities, The con-
neeting zone benrs eoveral longitudinal bands which, like the valves, have the granules
armnged in & quadeste manner,

Plate XXVIL fig. 8, roprevents a two-lobed form which s avgularly coustricted, but
far loss deeply than dmphora polyzonata, The raphe is also strongly biarcuste, but the
extremiities are round and pon-truncated. The length of the frostuls is more than twice
s breadth, The connecting zous bears lougitudinul bunds which, like the valves, are
punctated, It may therelure bo regarded o8 o mure variety of the former, the-distinctions
indieated being such as might result from differences in development. It wia oblained
ab thie port of Tahiti.

~ Amphora decors, n. &p.  (Plate XXVIL fig. 14.)
Late dnfluta, elonguta; apicibus obtusis subproductia; valvis medio milexis; zona
connsotenti in fascias divigs, binia grunulorum ordinibus et striis alternis insiguite, Ad
*mare Philippinarum, .
This beantiful little Amphora, from the mod of the Philippine Seas, has o widely
inflated profile, ond obbuse, elightly prolonged exteomitios. Bach of the two valves,
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- which are very transparent, presents n central inflection which seems to indicate a depres-
‘#ion in the raphe aud in the plane of the valve. The connecting zone is distinguished
| by bearing linear bunds, which are decorated in & specisl manner, being marked by strise
. alternating with double files of granules,
The specific name has referance to this zonal senlpturing,

.ﬁmpi:m philippinica, n. ep. (Flate XXVII. fig. 2.)

Valvis ad dorsum arele sinnuto-constrictis, apicibus productis’ acutis; lines media
‘reata ad polos wix deorsum inflnta; strils transversis porspicuis pupctulatis,. In mard
Phillpinarum,

An acute conatriction also oconrs in this bi-lobod species from the Philippine Sea; Tta
qﬂmm very prolonged, sharp, and slightly bent, and its transverse stris are woll defined,
' grannlsted, and subradiating.

By referring to A, Buhmidt's Atlaa® (Plate xxv. fig. 62) it may be observed that the

' present valve resembles the Amphora courctais of Grunow, of whish no dessription has
| besn given, The latter, however, possesses capitatod apices, and the siziw sre thin, non-

‘geanulated, and not subradiating,
~Tha specific name has referance to the locality in which it was found,

Amphord thaitiana, n. sp. (Plate XXVIT. fig, 13.)

Elliptico-oblonga, polis rotundatis; valvia cymbiformibus dorso late convexo, ventre
inflato, apicibug obtusis ; striis transversis validissimia per suleos longibudinales interruptis.
Ad portum Thaiti,

This type scems to Do akin to the form represanted in Plate xxviii. fig, 15 of the Atlas
uf A, Belimidt, whicl is s novelty if it be not the dmphora egregia of Elirenberg, The
present form, however, may be distinguished by ita rounded extrémities—in the form
tepresented by Behmidt the ends are roundly truneated—and by the ornamentation of the
valves. This consists of continnous eostm interrupted by longitodinal lines, whils in
Schmidt’s frustule, and in Amphora erasse of Gregory,” which it resembles; the valves are
distingnishod by continuous costee, and the dorsal aress by numerous lungitudinal lines
ikepnrated by rows of spots or small lines,

The distenction between the appearance of the extromities, apart from other structural
iffarances, might have been explainod by supposing that the frustules had attainod
different stages of developmeut.
~ This new form is very abundant in the rich fors of Tahiti, and its specific pame is
intendod to indieste this fuct.

‘mhmkundnm?uh&ulw; it die Thotren Grundler, Grunow, Janisch, Waissflag und
W,lm-mmmmmu, 1875.  Sea also n reproduction of {he above sbout cuedulf th

dimensione of the original, by € Henry Kain, Caaden, N.J., 1884
Ve ot B4 ol vl fiew 04, 840 048 amd 944
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Amphora stsurophors, n, sp.  (Plate XXVIL fig. 6.)

Valvis oymbiformibus; apicibue neutis; linea ventrali subrecta, dorsali convexa ;
nodulo modio in staurum ad marginem dilatuto,  Ad portum Thaiti.

The tarrow stauros of this little cymbiform valve extends to the murgin.  The dorsal
lino is convex and presents o slight constriction at ita jumetion with the staurcs. The
ventral line is straight, and the extremitics are slightly inflexed. The apices of the
valve aro acutely rounded. The strintion is very delicate and tranaverse,

The specific name has been derived from its long sud well-defined stauros,

Amphora oceanfes, n. sp. (Plate XXVIL fig. 20.)

Valvis deorsum subinflatis, introrsum late concavis; apicibus ebtusis rotunditis; nogulo
centrali lineam marginalem subattingente ; striis tenuissimis transvorsia.  Prope 8ydney.

Thia new form, from the waters nesr Sydney, appears ab fiest eight to e a variety of
Amphore obtusa,' Greg., but to regard it thus would widen the limit of that species to
too grost an cxient, go that the two forms cannot be included in the same category.

In Amphora oceanicn the terminal nodules are not distinet, and the central nodule is
in cloze proximity to the internal profile of the valve. The atriation is singularly delicate
and, a8 in Admphora obtusa, Greg., transverse.

Cymballa, Ag. Kg.

Two of the frustules deseribed nudér this genus, and represeated on Plate XXVIL figs.
5 and 13, namely, Cymbella eriophila from the south of Heard leland, and Clipmbolia
maring from the neighbourhood of Yedo, Japan, seem, ab first sight, to belang to the
genus Amphora.  Sinece, however, the characteristic of that genus is to have a contral
marginal nodule, they cannot be ineluded in thet group, but must be classed as Clymbella,
ulthough no members belonging to the latter gonus have been hitherto recorded an marine.

That an admixture of fresh-water and salt-water Distoms sliould ocour in marine
gatherings is to be expected, however, when it is borue in mind that frustules of the
former must often be carried into the sea by rivers. Thus dsterionelln formosa,® Hass,,
aud Eunotia arcus,” Elrenb., whieh, like all other Eunotim, vegetates at an eclevation of
umlhmnﬂ:ad feet above the level of the ses, have been detected in sen Watar s yot it
eannot bo doubited that Cymbella marina ia o true pelagie form, and it 38 proballe that
Cymbxlla t-myl-h&t hins the same habitat, That representatives of this genus do live
mormoally in seh water bas indéed been clearly proved by me whils working in the

v e, Jioewg wal, vl & fig L

& Mior, Jowrn, vol vl [ll wiis fir, 8§ Microseopicst Examination of S Witer supplisd to 1l Enllitomta
of Londom, by Mr: Hassall, p 10 Smith, Synopeis of the Brtiah Distomuees, vol. ik p. 81.

5 Abhanidl of, k. Akadd, . s Porling 1840, p, 17 ; Habuarhorst, Sisaw, Disk, fig, 07 Wigand in Hedwigia,
vol. s p 45, pl il figge, 13 mad 14 .
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canal of Trau, Dalmatin, for the purpose of studying the flora n{ the Adriatic. In
this !m:Iit.r a perfect Cymbella was observed, in 8 preparation fresh from the sen, in
. s moving condition. Species have also been recorded in sand obtained by Gwyn Jeflroys,
the well-known conchologist, in the vicinity of the Shetland Islands, ulthough Professor
Dickio, who first studied these gatherings, believed that the eymbelloid frustules were
deposited on the bottom, after having been carried into the ses by rivers

‘Oymbella eriophils, n. sp.  (Plate XXVIL fig. 6.)

Forma mariha (1) elongata, sensim ad neutissimos npices declinans; linea dorsali con-
vess, ventrall vix convexiuseuln ; striis perspicuis punetulatie subradiantibug, ad centrnm
lingam mediam hine inde inmgualiter non attingentibug.  Ad meridiem insules eird,

This interesting species, which was obtained to the south of Heard laland, hea an

extrouoly convex dorssl lisie, the ventral heing only slightly convex. The frustuls tapers
ah ench ond to a very sharp point. The strim are well marked, and subeadinting in
*disposition, each being formed by a series of very minute points. Those towards the
middle of the frustule do not meet in the centre, where o smooth area which is notably
larger on the more convex than on the less eonvex side of the valve is to be found.

This Autarctic Distom may have been transparted by icebergs iuto the sea, although
the probabilivy that it is truly marine must be boene in mind. .

Cymbella marina, n. sp,  (Plate XXVIL fig. 13.)

Forma marins, elongata ; linea ventrali reots, dorsali late areunta ; apicibius rotundato-
aoutis ; striis transversis parallelis, lineam mediam non attingentibus,  Ad mare Japonicum,
prope Yedo,

Thia species was obtained near Yedo in the Bea of Japan, The ventral line is straight,
aud the apices are rotundately acute, The valval strim are parallel and terminate near
the raphe, a non-striated nodule being left in the contre and buing especially prominent on

That this form is trily marine cannot be questioned.

Qymbella pelagica, n.sp. (Plate XXVIL fig 4.)
. Modiooris; dorso turgido, ventre leniter conveso; linea media subeurvata; apicibus
obbuso-truncatis, productis ; striis moniliformibius subradisatibtia

The dorsal line, in this form, is greatly arcuate, the ventml being alightly eonvex.
The apices are obtusd and somewhat prolonged, and the raplie ia slightly curved. The
wtriee are subradiating and moniliform,

This Diatom, like thaprmmdmg, mins Ihlunhﬂupun % o truly marine form, inas-
muh a2 it has been observed in a moving condition under the microscope, and has been
mﬂtvﬁhin more than oue collection from the sen,
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i * Mastoglola, Thwaites.

This geuns was established by Thwaites in 1848, ad is thus referred to by the late
Dr L. Rabenhorst, who contributed so much to our knowledge of Cryptogams, in his
Flors Buorpma Algurnm aque duleis et snlmaring :—

“Prostuls rectangulo-oblonga, nggregata vel molitaria, valvis naviculacsis transverss
costatis, costin plorumeue abbreviatis, nodalo centrali distineto.” :

*  Pritebiand, in his History of Infusoria, defines the genus in the following words :—

& Prustules sblong, navieloid, annulate, in a gelatinous mammillate dishion or frond ;
annuli loculaved ; loculi opening by foramina slong the line of suture.”

The chief difference between these two definitions consists in the fact that, in the
former, the churaeteristic eiretmstance that the frustules are annulate and that the
annulus is loculate, has not been referred to. It should, however, be noted that I' have
sovaral times obmerved valves of Mastugloia cutirely or partially devoid of such an annulus,
20 that this stricture must be regarded as one of unessential significance. .

Mastogiola thaitiana, n. ep. (FPlate XXVL fig. 11.)

Valvis elliptico-lanceolatis ; apiclbuz productie, obbusis; striis decussalis linesm
mediam mnrp]wﬂm attingentibug; annolo costate tetum valve cirenitum ambiente,
Ad orns Thaiti. * .

This small form was obtained in an n:trwrdmml]r rich sonnding made in the waters
around Tahiti. The profile in precisely similar to that of Mustogleid apicwlata,' W, Sm.,,
but in the lstter the strim sre transverse, while in the former they are decussate and
oldique to the direction of the raphe.

- 'The speeific name of this Diatom has referonce to the locality in which it was found.

Mastogloia kerguelenensis, n. sp. (Plate XV, fig, 11.)

Formu elliptien; apicibus cuneato-rotunditia; aunulo lseulato, medio Intiori, hine ad
:ayiém decrescente 3 valvee area centralis ordine snbyguadrato gramilata in sex fascias longi-
tudinales dividitur ; nodulus eentrabis in area kvl inseribitor,  Ad inenlam Kergaolan.

This singnlar and interesting species hna an elliptical valve, with cumeato-rotundate
extremities, The loculute nnnulus is wide in the centre, but diminishes regularly and is
vary namrow, ob the ends of the' frustule. The stristion is transverso, subradiste, and
formed by lines of granules disposed in » subquadrate manner. The central area, circiim-
seribed by the loculate annulns, is divided by s raphe snd by four symmetrieally disposed
longitudingl linee, The oentral nodule is represented by o smooth arecls, which l:m an
indistinet outline.

The specific name hisa reference to the locality in which the frustule was found.

1 O it wol, il g 05, pl. s g, 987,
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Staurcneis, Blirenb., Kg.

Although some authors, impelled by o desire of reducing the number of generic
igtinetions ameng Dintoms, have nnited into a single gonus not, nn.l]r the Pinnularie and
Nawionle but also the Stanroneides and Stauropcem of Ehrenberg, such a course cannot he
segarded otherwise than as prejudicial to science. It is to be remarked, however, that the
Staureneds and Stauroptera, which do not contain u large number of apecies, may |,
be smalpamated, so that, followitg the example of W. Bmﬂ.h Pritehand, and others, any
froe navicular frustule with o middle line, terminal nodules, and a central stsuros oc
trnsversaly enlarged nodule, may be called a Stawroneis.

"hnronah pacifica, n. gp.  (FPlste XX fig. 9.)

| Lanceolsto-oblongs ; apicibuis obtusis; nodulo centrali in aresm linearemn ad marginem
iitmgsnta, striis moniliformibus tenuissimis radizntibus, lineam medinm non attingentibus,
In vcaano Pacifico.

This frustule possesses a navicular lanceokte form, and is provided with obtuse pro-
Ilm.md extremitiea. The stuurus extends to both margine. The strim are very delioate
] mn. radiating and approximately parallal, they are obliquely disposed, and terminate

reaching the median line,
Thnnpnumnmnnmﬂn.ftar the oconn in whmhu.\msﬂrm;nlman'e&.

Statironels thaitiana, n. sp.  (Plate XX fig, 16.)

Parva, elliptico-lanceolata ; apicibus cuneato-rotundatis ; arca transversa lineari bravi
| Mbriis toy uissiniis transversis, parallelis.  Ad portum Thaiti

#his emall and elegaut form from the rich callection obtained at the port of Tn.‘lm.i
‘possnsaes . lliptico-lanceclute outling, dmd s provided with roundly cuneste extremities.
The central mnodule expands transversely as a narrow linear area whiol stops Defore
| tesching the margin. Tho strins are very fine, trupverse and parallal, The waphe ia
' enclosed in n smooth marrow linear ared.

‘Stauroneis salina, W. 8wm., var, ¢, pov.  (Plate XX, fig. 13))

I"mhahly this frustule must be rogorded ss o mers variety of the Staurones saling of
W, Bmaith.! The following peints of distinotion between the typical species and the varisty
may however be noted :—(1.) The extzemities of the lutter are considerably more acute
than thoso of the former; and (2) the strim, although erroneoialy represented coutser in
ﬁ'lln?mm gpocies, dre approximately of the same degree of fineness in both.

L Opeit wol. L o 60, pb xix g 188
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Sines lhbanlmmb‘ constituted a variety b for a form with obtuse apices, the present
frustule has been indicated ss variety ¢ on account of the acuteness of its axtremities,

Btauronsls brebissontl, 1. sp.  (Plate XV, fig. )
Oblongs, medio Inte constricta; apicibus cuneato-obtusis, subproduetia; striis ad
nodulod radiantilus et medio aream lwvem linguentibus.
'Tlis is one of the most curious forms of the genus Stauroncis. The valve is of oblong
« form, being narrower in the middls than st its extromities, and the two longitudinal lines
wre alightly sigmoid. The sxtremities are cuneato-obtuse and exhibit a slight constriction,
The strime are strongly radiating townrds the contre and townrds the nodules, and they
terminate sz in Pinnularia divergens® W, 8m, They are abeent in the centrn of the
valve, 80 that this area is very wide and is bounded only by the nearest strim. The zonal
eide Is sub-rectungular,
This species is named in honotr of one of the earliest naturalists who prosecuted the
gtudy of Distoms, Alphonze de Drebisson, .

Stauroneis oblonga, Hail. (Plate XX, figs. 7 and 11.)

Different sizes of this species are here represented. On eomparing the figures with
Plate zlviii,, fig. 16, of A. Schimidt’s Atlas, one eannot fuil to recognise the justice of the
dotermination hero arrived at, althongh the definition of the species, which is given by
Pritehned," does not at all agree with the present figures, which are of the form called
* linsar * by Bailey.

In this species it may often be obzerved that the strim on one udu touch the raphe,
whilst on the other they stop short of it. This, however, cannot be compared with what
takes place in Alloioneds, but is to be attributed to the fact thak the nphs i raised and
forms an obliqgue projection on one-balf of the valve.

Stauroneis glucialis, n, sp. (Plate XXVIT, fig, 11.)

Magna ; walvis longitudinaliter late convexis, transverse arcto convexis ; stauro linean ;
atriis deuse tranaversis parallelin. In mari Antarctico, :

Thig curious navienlar frustule was collected in the Antarctic Ocean. It is of large
sige, and ity valve is very convex in o longitudinal direction but much more 8o in a
transverse; 80 that it cannot be entirely bmught. mm foeus at the same time. A mediao
‘stuntos stretehies in a linear manner between the raphe and the marging. The striss, which
aro vory fine; aro directed transversely.

! ﬂ‘l‘m.l.hnn#. Floow ¥urepem Algarnm J‘.qum dulcir of mubmaring, p, 851,  Hero variely § ia charetorised oe
fﬂuﬂﬂ ;P arma mkﬁ‘h fonitir mIn;stl'luI'.n.l L|[‘||1 il ohiisls

' Ej'nn;li:l of this Dribish Diatamsoem, vol. L p 87, pl. xviil g 177,

4 Thia deflsition rene as follown s “ Lincar, with aoute, enneato moide, and obliqte pritclato-asperte steim ;

staneos abbeovintid, dilsted ontwards, . . . The sien and markinge of Sauroplora aspera, Ehtenh, but having
i vl ven chloty, with :-unlhl aliles, anil mh angilar anle "—History of Infusaria, 4th edit. g 914,
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The gpecific name has reference to the ocourrence of this frnstule in the frozen

Plate XXVIL, fig. 9, probubly represents & variety of this species differing from

typiui foun in the following respects—(1.) the dimensions are much greater, (2.)
"H- :ppea:mca is more swollen, and (3.) the strie are rﬂa‘tﬁﬂyﬁmﬁ finer. The arrunge-
ut of these strim and the charnoter of the staures show its closa affinity with Stauroncis
‘ 8, v, 8p,; nevertheless, apart from its sublunceolate profile, its true variotal or -
i elinraoter must ot present remain somewhat doubeful, -

s pygmea, n. sp. (Plate XXIX. fig. 7.)

Pn;ﬂa. uhng:ﬂ&&lhptiu apicibus rotundatis; area tramsversa sublineari murginem
o attingents ; striis moniliformibus subradiantibus.  In mari Arfum.

T.hh gmull form from the Arafura Ses possesses an elliptieal outline and rounded ox-
eemities. The raphe is somewhat bent, and the stauros terminates in an irrogular masnner
i I_.l-.-nntnhlu distance from the edge of the valve. The strim are moniliform and radiat-
ing, and near the middle line they form a well-marked donble somewhat irregular area,

Pinnularia, Ehrenb,

Nomenclature being nothing more than s means employed to facilitato the work of
the naturalist in the deseription of the innumerable organie types with which he hoa to
i Elmubm-g wisely divided the genns Nevicula, Bory, which was already extremely
b in species, into two, and ieluded under the generic name of Pinnwlarma those
vid forms whose valves were ornamented with pinnule or costas and wot by rows
of grantles, Tt s true, indeed, that some rofose to admit this distinetion on the grunm:l
_,.-‘-~ the mﬂpturmg of all navieulsid forms is u]unml:r.-lj' reducible to granules, but,
il o gme specios, such as Pinnularia peregrina, Ebrenb:, have been attributed to
thgmm Navicula beeauss of the récognition of longitndinal lines which are made up
ﬂldm serios of ublong granules, all similar forma are not really granulutod, thore being
j" Pinnularie, which, when obaerved with the best object-glasses, with the most
\ i ¢ manipulation of the light, and by the use of monochromatie Hlumination, have

Al |un LTk n'ﬂ_gl'ﬂ-ﬂﬁl“ siriotur.

Pinnularia rafans, n. sp.  (Plate XV, fig, 3)
{meeuhtu- valvis spiraliter inflexis; linea medin sigmoiden in area lovi lanccolats ;

is cironm radiantibus.  Ad Zebu, ex insulis Plilippinis.
m- very mgu‘l:u: and ologant species was diseovered by Dr Rae in & colleetion:

oy ght from Zebu in the Ph:hpplm Telands, It possesses a very graceful lanceolate
form. The central line or yaphe is elightly sigmoid. The radiating continuous costam do
';'w; mmr—mw-lmn.j Di
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not reach the raphe, but leave a smooth somewhat lanceolats ares around the centre of
The specific name is given out of respect to its discoverer.

Pinnularia eriopbila, n. sp.  (Plate XV. fig. 2) '

Anguste rhomboidea, transverse costata; costis lineam mediam attingentibus ;
apicibus rotundatis ; valvia transverse convexis, Ad mare Antarcticum.

This form was brought from the glaciers of the Antarctic Ocean. The valve, as may
be noted by comparing the figures representing the valval and zonal aspeets, is not flat
but transversely convex, so that its form somewhat resembles that of the diatom ' shown
in Plate xivii. fig. 1 of Dr. A Behmidt's Atlas, althongh it is-at oneca longer and narrower
than the latter, which, morcover, is not transversely convex. It is rhomboidal in general
outline, transversely costate—the coste reaching the median line—and its apices are
rounded, y
Pinnularia sp. 1 (Plate XV. fig. 1.) ;

We bave hers represented a bilobate form in which the stris aro continuous. The
frustule is elogant in genoral appearance, elongated in shape, and provided with a wide
central contruction, The two lobes into which it is thus divided are elliptieal. The
radintely dispesed laveral costa aro interrupted by two wide longitudinal bands: Betwoen
these and the median raphe there is o long sublinear and elliptical area on which, towards
the middle line, the termitntions of tho costm may be traced. The contrul nodule is
oval, its long axin being directed transversely. The fact that nuvienlar bilobate frustules
are apt to presint o difference of structure according to the stage of development 4t which
they have arrived renders it difficult to decide on the true taxonomic value of this type,
hance it hns been provisionally reeorded ae an undetermined speciea of Miinwlaria,

Navicula, Bory.

The examination of the navicular forms in the Challenger collections has been the
means of still further augmenting this already extensive genns, In T'ritehard’s History
of the Infusorin 303 species have been deseribed, in A. Schmidt's Atlss of the Diato-
magem—a publication which unfortunately wae interrupted—more than 200 forms wre
figured, while in Habirshaw's Catalogue of the Distomncess a atill’ greater number
of ppecific numes have Leen registered. It is true, indeed, that in both of these
lists forma possessing continuous striwe, wpon which characteristio Ehronberg con-

| With respect 16 his frustuls Schmidt eaye: “1. G.v. Megieo, 3. Bpitsborgen, 8 8L Coorge's River,

4. Yokolama, Formen, welche wedie mit N, (Lo, Naviculn) direcfa noch mik ¥, longe verbundon wendon kiin-
nits. "= Loes eil., Explonation of Plate xlvii,



RETORT OF THE DIATOMACEM 2r

stituted the genus Piunularis, are included, but apart from this the species already
pcorded as belonging to the genus Navicula, properly so called, are so numerous s to
tend to bring abont confusion in the science, and to render difficult if not distasteful the
~work of one who introduces new types. Yet such a course s inevituble when a minute
esamination of'marine micro-organisms is made, and it becomes of the greatest importunce
fh sibdivide the larger genera, and above all the genus Nuvivsile, distingnishing in thom
rottps based on some common and more salient churacteriatics, in order to make it possihle
toremember the difforent forma. Hence, althongh recognising the weight of the authority
“of K\ltzing and Brebiszan, who join together the genvrs Navieuln and Pinndaria Lecuuse
‘gome of the latter are found to be granulated, and beonuse there is perbinps no specimen
the costitles of which, acoording to these distinguished naturalists, may not he resolvod
‘nto points, still, as this assertion has not yet been proved, I am unsble, resting on the
suthority of W, Smith and Rabenhorst, to adopt their armngement. 8till loss can I
| ‘agroe with those who join the genus Stamroneis to that of Naviewla, although both are
~maviculoid, because, in that case, many other genera which are likewise constituted on
~mavioular forms would have to be abandoned.
One of the most extendive gronp of the genus Navioula is that in which the valves
e tnore or less contracted in the middle and which Ehrenberg designated ly the name of
Diploneis! 1n this section the species, on accotnt, of their number, wre the most difficalt.

‘Nayicula abnormis (1), n. sp.  (Plate XXVIIL fig. 19.)

‘Panduriformis : apicibns cuneato-rotundatis; striis subradiantibus moniliformibus ;
nodulo gentrali quadrato; area centrali medio subeonstricta,

“This singuler frustalo is remarkable on account of the different magnitudes of the
two halves of its valves, and should probably be regarded as an anomalots and monstrous
form were it not that several specimons have been found in tho same collection. Tf it
should nltimately prove to be & monstrous frustule it will be especially liahla to sterility,
and although s faw generations may come and go its long survival in the struggle for
existence cannot be expected ; it may, Lowever, for the prosent receive a specific name.
Jis shape is panduriform, its apices cuneately rounded, and its moniliform strim are
subradisting. It possesses u quadrate central nodule, and the eantral ures is slightly
constricted st the middle.

Navioulajjthaitiana, v, sp, (Plate XX, fig. 5.)
~ Dilubats, arcte constrietn; lobie subcordatis ; apicibus cuneato acutis; striis monili-
formibus radiantibus, medio evanescantibus; linea media tenui, nodulis parvis, Ad

U Pritehiand, he. wal,, pp 808 of any.
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This elogant navieuloid frustule, found in the interesting eollection from the port
of Tabiti, recalls, when viewed in profile, the Nawewla proserpina of Ehrenberg,
which is identical with the Naviewla bitzingii® of Grunow. lts two lobes are sub-
gandate and the extremities wre cuneato-scute. The nodule, which in Ehrenberg and
Grunow's type is large and qun.dmr.a, is here very small, nor does the frustule present snch
Imgimﬂlnll bands as eeparate the strim of the Naviewls proserpine and Navieula
Kiitsin

Inm.l;umeufa thaitiang the radisting moniliform stris gradually become less visible
towards the centre, -

Navicals entomon, Ehrenb., var, thaitiana, nov. (Plate XX, fig. 17.)

We have here ropresented o frustule which is probubly only a variety of Navieula
entamon,’ Bhrenl, 1ts centre is more coniracted than that of the typical species, and its
two lobes present an elegant elliptical profile. Both forms possess lines of glightly sub-
endinting but manifest grannles, which differ from those of all other bi-lobed navieular
frustiles. The present diastom has a very strong round central nodule, but this charac-
teriatio, taken by itself, caunot be regarded as sufficisnt to constitute o spocies.

Navicula entomon, Ehrenb., var.(?) (Plate XX fig. 10.)

This frustule can scarcely be said to buainmt.alj constrioted, but its raphe, which is
slightly heot when viewed in profile, really possesses w donble curvature and i flanked
on both sides by o band of granules.

With reference to these poouliarities it is to be remarked that they are probably merely
developtaontal stuges in the life-bistory of the species. Thus in the younger frustule the
raphie may bd steaight instead of bi-eurved, while in embryonic phases the granules are
not well defined but becoms more and more marked as age advances.

Navicula grunowil, Rabauls (1) (Plate XV, fig. 9.)

The present Ggure represents an elegaut Novicule possessing o valve which is almost
dinear in- profile.  On comparmon with Plate lxx. of Seluniili’s Atlus iv is found to coin-
(eide wlmost exact Iy in its charscteristics with Nawieala prisiophore, Janisch, and with
Nawecula grunowii, Rabenh.* 1t may sccordingly be regardod as intermediate botwoen

¥ Diplomels groserpine, Lhrmb, Monatsber, i ko Akad. o, Wiss Beling 1868, p 143 600 Pritohand,
foe, ity 893,

® m{mhdwm In Plato wiil. fig. 24 of Schmidts Atlas; seo also Verhandl o, b & sooldob. Gesollach.
fm TWian, 1860, p. 582, 1. & fig. 15,

L W by Elitenleny in Iﬂrﬂ = Pinnwlaria entomon, Ehvenb, (Ve 20 61, F. 3 & 47 Kitts,, Bac

gk

w100, T. sxviil lig Td); nnd = otk entimim, Lhronb, Miloogeol,, T. xix. £ 30 eee abso Pribchugd; tos,
eity, 1 893,

¢ Bow Schmidi's Atlas, pl lxx, figs. 72 and 73 ; and Rabenhorat's Flom hmmﬂgwmmtl.pm
Lipedm, 1864,
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the forms just named, being less sinuately incurved than the former and somewhat more
#o than the latter. All three possess transversely disposed eontinnous strim which are
Mﬂhmh other in the middle, but are directed in s radisting manner at the
extremitiss, and in all the strim are interrupted hy two longitudinal furrows, while their
gentral extremitios are placed in close proximity to the rspll!. Buch considerations point
10 the eanclusion that we have here o form which is very probably idestical with the
 Navicula grunowsi of Rabenhorst.

.
Navicula janischii, n. ep.  (Plate XXX, fig, 5.)
Hiloba, profunde constricta, lobis cuneato-suboordatis; structurs dense ef inordinate’
gramulata; plicis & margine radiantibas, hine evanescautibus, Ad insulus Bermudas
- This frustuls, from the neighbourhood of the Bermudas, possesses an exneedingly elogunt,
bilobed form, The lobea are subcordate and enneiform, and the margins are marked by a
row of well-defined dots, while the surfaco is irregularly granmlated sud earries radinting
lines which proceod inwards from the periphery but become indistinet and disappear before
mlmlg the raphe. -
It boars » considerable resemllance to # frustule from Bamoa which oecurs in
w muperh preparstion by Moller, but in the latter the middle plies is alsent and the
gmn]n’uam of the surfore are much less markad. It is alss somewhat similar to the
Nawioula jamaicensis deseribed by Greville, but in the Grevillean species the poitits or
granules are thﬁ;md regularly instead of being agglomerated without erder,
This new epecies i5 named in honour of Mr Charles Jauniseh the Distomist.

Navioula bullata, Norman, var. carinula, nov. (Plate XXVIIL fig. 7.)

The epecimen here representod is evidenily closely related to the Nuvicule bullata'
of Norman. This is indicated by its elliptical form, its obtude apices, xud by the radiatoly
dispossd rows of granules, which are interrnpted by two distinet bands upon which u small
number of large rounded dots ocour.

The apices of the frustule are clearly hollowed and the valves are lungitudin.
ﬁl} plicated ; the longitudinal bands do not present any consteiction in the centre, and
the gruuules are much less uumerous than those of Navicwla bullata.

Naviculs bullata, Norman, var. obtuse, vov, (Plate XXVIIL fig. 10,)

Thix frastule is elliptico-rhomboidal and not simply elliptical like that established by
Norman, nor, and thia iz 4 matter of greater imporiance, ars the apices of the former in
any way elongated or sub-produced, but are merely rounded. The significance of this fat
becomnes more apparent when it is borne in mind that, wmong paviculsr Diatoms in

V. Mier, Jiern., 1861, e 8, pl- it fig. 7-
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purticular, the lhipﬁ of the dpex is constant in each type. As in the wariety last
mentioned there are two smooth longitudinal areas, but these are elightly constricted in
the mﬂﬂln. where they ure ornamented by a few prominent rounded dota

The lpadﬂc name is taken from the charscter of the spex.

Navieula bullatn, Normun*ver. rhomboiden, nov. (Plate XXX. fig, 7.)

This bullate navieulor frostule is enhrliomboidal in shipe; and the prolenged apices of
thie valves are rounded.  The valve is plicated by several longitudinal fursows, but, althongh
thia characteristic is exceedingly distinet, the form ean be regarded only as an intoresting
variety of Nawviewla bullate, As in the provious varieties there sre a fow well-marked
dots at the centro of the smooth longitudinal areas whish are here plano-convex in outline
and gitusted arotind the central axea of the valves. This specimen was gathered at Zebu.

Navicula brasiliensis, Gruon.  (Plate XX, figs. 1 and 3.)

We have here represented the typical form of the Navienla brasliensie of Grunow,'
but the valves vannot be said to be *“aval” nor the apices  very acnte,” as that anthor,
whose figure agreea entirely with the present one, had declared. In Grunow's frustale,
moreover, the central noduole is “large and subguadrte,” but in the form now being
considered tho raphe is interruptad by o subrotund arecla,

This form was obtained at the port of Tahiti.

Flats XX. fig, 8, represents s very small navieular frustule from the same locality
in which the centrnl areola is round. It accordingly corresponds more exactly with the
frustule described by Granow,

Naviculs mammalia, n, sp. (Plate XX, fig, 2.)

Elliptico-lanceolats ; apicibus mammiformibos ; lineis granulntis radiantibus, ad cen-
trium cesgantihus.  Ad mare Phillippinarnm.

This form was obtained from o sounding made in the neighbourhood of the Philippine
felands.  Tts shapo is elliptico-lanceolate; and it possesses mammiform apices, The
mdiating granular strim extend from the periphery towards the median raphe, which,
liowevar, they do not reach. The central nodule ia surrounded by a smooth arealn, which
is marked only by two arched shadows.

The pnme of this species is derived from the character of its extremitics.

Naviculs subrhomboidea, n. sp, (Plate XX, fig. 4.)
Parva, lunceolato-rhomboiden ; apicibus cuneatis ; striis punetulatia, transversis, lineam
medidm attingentibus,  In mari Pacifico,

V Varhandl . & k. cool bal, Comsllech, fu Wien, 1863, T. xiv, fig. 10,
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'ﬂﬁl species, which was obtained from the bottom of the Paeific Ocean, possesses n

nngealute-subrhomboidal outline with wedge-shaped extremities. The surface is covered

_ with donse transverse and subradiating rows of gramules that tonch the middle line which
i interrupted st the centre.

The specific name has reference to its subriomboidal unﬂiﬂﬁ '

lotils oxeia, n. sp, (Plate XX, fig. 8.)

Pl.m lnnceolata ; apicibus acotis; striia transversis, lineam mediam attingentibma,
Ad mare Japonicam.

This small pavieular lanceolate frustule was gathersd in the Bea of Japan, Tts
extremities are notably acute, and its fine transverse strim touch the modian raphe,

These characters correspond with thoese of the type represeated in Sehmidt's Atlus,
Plate xlix. fig. 17, which was obtained from Bamoa, and of which the sccurate duter-
mination was left in doubt, On the other hand, the frustules delineated in fgs, 15, 16
and 18 of the same plate evidently belong to a difforent species, and it is by no means
(usgy to understand the grounds upon which Schmidt grouped the four forms together.!
The SBamoean frustule, as well as that now recorded from the Sea of Japan, may be
dagignuted Navicula ceeia on aceount of the singularly acute charaoter of the extremities,

‘Navioula sanzibarica, Grev., var, zehuana, nov, (Plate XXVIIL fig. 8.)

The present specimen does not fally coineide with the Navienla sanzibarica of Greville,
On making an accurate comparison with the figure given by Greville, ns well as with
“that found in Schmidt's Atlas (Plate ii. fig, 3), it may be observed that, while in Greville's
species the strie are divided into two series by a smooth longitudinal band, in the present
frastids an indication of the strie can be recognised between the band and the rapbe by
'Ilhi preseuce of some minute granules. Moreover, in the latter the two spots, one of
which ocours on each side of the central nodule, are tolernbly regular, and show in the
‘gentrs o lineal band formed by stronger grannles, but in the former the hands wre curved
in order to adapt themselves to the form of the granulated side of the valve. The present

 frustule may sccordingly be regarded us a variety, and numed, from its arigin, sebuane,

Navieula parallela, n, sp.  (Plate XXVIIL fig, 12.)
- Valvis lineariter clongatis ; apicibus cuneato-rotundstis ; atrils tenuissimis, parallelis,
‘transversis ; areola lovi ad centrum. In portn Thaiti,

¥ Tu his explanation of the plats Sebmidl explsing kis Gguires ae fillows :—
' 10, Puilasjiert, 17, Norand, N, (Lo, Navieuhi) bioleatn, Lagetods,
1. Bing-Sinyg, Mudson R, N, Beou v subusdudate, Grow.
18, Bodanskylm, noch Granoew Mittolfor gwischon N o w N bisaloafa”

¥ Tyvuna, Micros. Soes; vol. xiv., 1866, pl. xii. fig 23,
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This vary delicate form, from the port of Tahiti, possesssa extromely delicate strire.
Tha valva Is linear in form, and its extremities are cuneately rounded and sometimes
slightly protracted. The specific name has reference to the parallel disposition of the stris.

Navicula, sp. (1) (Plate XXVIIL fig, 15.) :

‘W buve hore reprosented another naviculoid very finely fluted frustule from the same
eollection, and remarkable from the fact that its raphe ia bent. This appearance may have
resulted doring the final stages of development, when growih in the eentre of the valve

‘may have continued after that at the ciroumference bad cessed, thanhr]:mdumng the
undolating raphe raferred to.

Plate XXVIIL fig. 17, represants o curions lanceclate Navieuls, proﬁdmi with a
broad rounded medinn region whicl tapers townreds the narrow obtuse extremities. The
central noduly ia large and round, but the strim are almost jnvisible in Canada-balsam
proparations..  Sines all ita charnctoristics conld not be determined, its specific valne must
ot present remuin undoeided,

In Plate XXVIIL fig. 15, & navieuloid frustule from the collection made at the port of
Tahiti in delineated in its zonal aspect. From this point of view it possesses a biconvex
otitling, the raphe, however, iz low at the centre of the valves.

The magnifiesnt frustule represented on Plate XXVIIL, fig. 9, diffora from Nevieula
apoctubilis, Grov., in the elliptico-rhomboidal form of ite walve—n distinction which,
lowever, eannot be regarded as of sufficient importance to justify the establishment of u
now species for this form.

Navicula decipiens, n. sp. (Plate XXVIL fig. 17.)

Magnn, lste lanceolata, apicibus rotundatis: striis transversis subtilissimis ; nodulo
centrali minimo. In mar Philippinarum.

This frustule may st first sight be regarded na belonging to the genus Amphora,
pinee, like the lattor, it presents in the middle region two small noduli. Tt is to be noted,

‘however, that the two noduli are not st the same Jevel, while the two peripheral lines
belotg to'different valves which are closely nnited by a connecting zone,

The form of the frustule and the very minute transverse stristion may also lead the
obeerver to regml it aa being identical with Nawieula ostrearia,' Kg., but the aize of the
ﬁ.i.ﬂ'uinnh specimons that may be obeerved, and the extreme smallness of the central nodule,
oppicee thie view. Moreaver, the proximity of the two valves argue its distinel specific
character. TFrom the apparent agreement with the genus A@Mm the specific name
decipiens hus boen chosen for this form.

! Ritsing, Spocins Algneum, p. 77,
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Navicula (1) jejuns, A: 8. (Plate XX, fig. 12.)
3 WI have hore representod a frustnle whose characteristics almost perfectly coineide
w u!’ the Jnm form figured in Bchmidt's Atlne, Flate xlvi. Eg 76. lu ﬂm latter

P -_ -ﬂm outline is that of an EHI[:IBB of very groab emntrimtg. yﬂ both forms must be
sesanded as being np-nmﬁnnllr 1dent:mL

(9) jejuns, A, S, var. nov. (Plate XXVITL fig. 11.)

'.l'.'!m present figure represents a variety in which the shape of the valve and the
shamcter of the striation for the most part agroe with the typieal species. The differencs
peervable in the central nodule may be explained by the fact that the noduls und mphe
are somowhat more raised than nenal, and are accordingly seen in o Iateral position. Iy
fudy also be distinguished from the typical frustale figured by A. Schmidt when viewed

Gavienla kerguelenensis, n. sp. (Plate XXVIIL fig. 16.)

+ Parvn, elliptics; apicibug cuneato-rotundstis; striis punctulatis subradisntibus ; areols

media subelliptics transversa.  Ad insulam Kerguelén,

Thia emall navienloid frustule wae found in a collaction of Diatoms from a sounding
made near the island of Kerguelen,  Tts form s elliptical, and ita extremities are cuncately
potundate. The strim are finge and submdiating, while n subellipgical transverse areols

| oceupies the confre No type bitherto recorded agrees with this form in its leading

charssteristics, which has accordingly received s epocific name indicative of the locality in
whiel it was obtained.

Navicola lyra, Ehrenb., var. signafo, A. 8. (Plate XXX, fig. 18)

This fignro reprosents an elliptical and elongated navieuloid fristule, in which the form
} nﬂhm bands that separate the strinted regions ind icntes an agreement’ with the®Navicula
ﬁm‘nfﬂhnnherg. Tts greatly elongatod and Lollowed vulves, however, render it necessary
1o rogard it m:met}rufﬂ:m}mrgatmcd spocies.  This view has already been
adopteid in the case of an Humad&mbyk&hﬁ&h‘ﬂhﬁhummﬁitﬂmm oﬁm
Ehrenb., var, signata, A. 8. The present ﬁmﬁnmnbhmnd in the neighbourh

the Plilippine Islands. o

2 Euresborg, Virhe p 181 pl L 1, fg. % Gregory, op. e, p. 19, pl L fig. 13; Janisch of Rabenhorst,
Hundur,, gl ill 1. 7, &e.
% Bohmidts Atlas, pl. i fig. 4

(vor. ctart, smer—rpanr v —1886,) D5
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Navicula mirabilis, n. sp., (Plate XXX. fig. 10.)
Ruomboides-slliptica; strils binatia moniliformibus radiantibus tér utringue inter-
ruptis; nodulo centrali subrotundo.  Ad Zebu, nd insulas Philippinas.

This magnificent elliptical form zooms at fivst sight to bedddentical with Navicula
smithis, Breb., which, on the whole, resembles iv in its general characteristios. In the
lutter, however, each half of the valve is divided into two tinequal parts by a single longi-
tudinal line, whilst in the present caso there are throe-longitudioul lines on each side of
the raphe and cutting the transverse and subradisting granulated strim, Moreover, the
ghape of the present valve is thomboido-elliptioal rather than elliptical, so that it must be
viewed as specificully diatinet from Navieula smithii.  Nuvieula mivabilss was obtained
at Zebu near the Philippine Islands.

Navicula cyclophors, o. ap. o (Plate XXVIIL fig. 18.)

Minima, elliptico-subinfluta; apicibus obtuso-rotundatis; striis radiantibus cyu]a
laterall #d nodulim centralom. In mari Antarctico.

This form was gathersd between Kerguslon anid Heard Islands It ie remarkable in
having on one side of the centrul vodule a very emall circle; which is not due to wny
casunl snperposition, but is » part of the valve itsell A simijar phenomenon ovours in
Coeeoneis eyclophora as made known by Granow.®

In & most interesting collection from Babia givon to me by Mr Wmauﬂﬂg 1 have
observed another species of Cocconeis with a laterdl mark, and two years ago in the Gulf
of Naples o third form was recorded as possessing the samo peoulintity. Henes, instead
of being viewed an of specifie value, thia character may be regarded as being analogous to
the cratieular conditien of some Navicule. This view is confirmed by & micro-photograph
of & Noavieula Iyrd, Ehrenb,, which has been furnished by Mr Weissflog, innamuch az the
valve, which hias its centre macked by small circles, is distingnished by possessing a lateral
hiyaline ares,

Navicula, sp. (1) (Plate XX. fig. 6.)

In this fignre there is delincated a small navicaloid frustule which differs slightly from
the precading in the form, direction, and perhaps al=o in the linencas of the strise. Maore
over; inatead of the small lateral circle found in Naviewla cyelophor, n. gp., it possesses a
non-steiated space on one side of the central nodule.  Doth forms, however, agree in
hawng the two sides of the valve unsymmetricul. Tts ap&c]ﬁu value must at present
remain uneerkain, -

4 Bee nolw on- 'ﬂ:hipainin Emiﬁ;': Symopeis of the Reitial Platomaeon, vol, ik p 991 Pritchard, loe. e,
11808
"8 De_H, van Haurek, Synopsis dos Distomdes do Balgique, pl. xx, figal24_and 5.
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Naviculs, «p. (1) (Plate XXVIL fige. 3 and 7.)
 We have.here delineated two other navieular forms, both being represented in their
ganial nspects, probably owing to the fuet that they possess very narrow valves. Both
possess a similar striation, but while the profile in fig, 8 i eprvilinear, that in fig. 7

T This difference may be expluined by saying that in ﬁg. 3 the zonul side is
ton somewhat obliquely.

I'ho porfoct resemblance of the striation and the identity of thmhmhﬁy—hnth being

onnd to the south of Henrd Tsland—render it very probable thut both forms represent
the samo wpecies, or a4 most that one is a variety of the other.
Although the minute trangverse striation might point to an identity between theso
forme und Navicula liber,! Bm., such an opinion, on eloser examination, cannot be enter-
fained, the striation, wlich is churactaristic of the connvcting zones in the present frustules,
sring from the corresponding soulpturing in Smitlds wpecies.

da, ep. (1) (Plate XXVIL fig. 10.)
| This fignre represents a gingle valve which must belong to another apamm of Navioula.
Ity genoral cutline is plano-convex, and its extremities well defined and Lluntly recurved.
o Iomgitudiusl axis exceeds two and a balf millimetres in length, It is transversely
goutitlated, save in the niftrow areoln which surrounds the central nodule, The probability
t this is o sporangial frustule way be borne in mind, ~ «

No navieular form hitherto recorded posseases o lirge a gize s the present one, whose
specific designation must, however, remuin undecided till further observationa have been

Alloioneis, Schumann.

- Thﬁ late Professor Schumann, recognising the advisability of separating from the

ixtmsive genus Nowioule all those forms that pessess distinctive characters in common,
shod the genne Aloioneis for frustules which, while they were symmetrical in their

extarnal profile, biul lpng strim on one side of the raphe and short on the other.

- This new gentis, which has been accepted, amongst others, by the Swedish misrographer -
Professor P, T, Cleve, has been deflned by Schumann * as follows :—* Naviculs, ab altera
linow longitudinalis parte pinnulis longia, ab altera parte pinnulis brevibus predita, sectione
ewvesan: thomboides.”

Llooneis antillarum, CL et Grun, var. nov. (Flate XV, fig. 5; Plate XX, fig, 14;
* Plute XXVIIL fig. 14.)
Plate XX. fig. 14, reprosents a distom which resembles the species estahlishod by
leve under the name of Allvioneis untﬂluﬂmz, Q. et Grlin. It may be noted, Kowaver,

¥ Bnith, op. il yal i 'Iﬂ,pl.xﬁ.ﬂ.t.laﬂ 8 Din Diak oL TL Taten, p. 73, 1867,
IMMWHWMIHMMIW!,h;PTﬂlnn,[LS,pLLﬁg.]L 1878, published in Fihang
L Soanaka Vol Alod. Handl,, Band V., No. B
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that the present frustule differs from Cleve's species in the fact that the enrvature of the
miiddlie fine i8 puch less—a distinction which is probably due to the fact that we have to
M'ﬂﬂi diﬂ’mt stages of development in the two cases, aud ono which is nob of great

This form occurs pretty frequently in the sea around the Philippine lslands as well
44 in the Bes of Japan.

The form repredented in Plate XV, fig. 5, iz also clogely rélated to the same species. It
poasesses, however, & somewhat rhomboidal profile and the extremities are more obtuse,.
tho raphe being nt the samé time more excontrie. Notwithstunding these differences, it
‘must be regarded as merely a variotal frustule.

Tlate XXVIIL fig: 14, represents another variety of Alloioneds antillaruim, Ol et Gran.,
which differs from the latter unl;r in the much greater dimensions of the frustuls and in
thie proportion batwm the lungltudmu] and transversq uxes:

Alloloneis japenica, n. sp. {f’lntﬁ XX fig 12, bis.)

Linesris elongstn; apicibus cunesto-rotundatis; wtriias laxis, transvemis, ad apices
subtadinntibue, hue lineam mediam sttingentibus, illus brevjoribus et lpvem aream
linguestibns.  Ad ware Japgnicam, |

Thiis curions navienlar form was foutd in roud procured from a sounding of 335
fathoms in the Ses of Jupan. 1t possesses a long narrow ellipticnl form and terminates in
two cuneata-acute extremitics, The strim, which an one side toush the raphe, do.not reach
ib on the other side, and neur the central nodule they leave a well-marked amnoth area,

Plourosigma, W. Smith.

The genus Pleurosigma is perhaps the most remarkuble among the navieulsr Diatoms,
The surfaces of the valves are adorned with very minute granulds, and this fact, as is well
kuotwn, is often made use of in testing the quality of oljectives for microscopes,

The genus includes all those navieular forms which possess & granulated surface, and
‘whose valves, or ot least cemtral vaphes, aro enrved in a sigmoid manner, The name
Gyrosigma wos that first given by Hassall' to such forms, but the word Plewrosigana,
which was introduced by W. Bmith, has now been tmiversally adopted, being were in
mﬁmtyw:th the rules of nomenclature, and also becanse of the acourscy maintained
by that obesrver in his revision of the species which belong to this group,

The valves of ﬂlipﬂeian of the genus are coverad with very minute equal granules

arrauged in & quadrate or in & decussate quincuncial ordar, and upon these chameter-
sstics Smith based his general system.

} Pritchand, ap, eii., pp. 910, 916,
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“The zonal side of the frustules is so much marrower than the valval as to vender it
almost impossible to meet with an individual thut shows anything more than the plane
'Hu valve. This ia generally elevated, and, when seen with the binoonlar stereoscopic
microscope of Nachet, shows itsell in the form of un extremely ﬂralhcaaed pyramid with
vory ﬂtandad basis, g0 as Lo cause some doubt in the case of species in which the raphe
fivides the extremities of the valve unequally, us in Plenrosigine Jormiosum, W. Sm.,
Mbwrosigma decoruwm, W. Bmy Pleurosigma baltioum, W. Bm., &c, whother this
rance may not be the effoct of a difference in obliquity at that poist of the extreme

of the pyramid. _

Plaurosigma slegantissimum, n. sp. (Plate XXVIIL fig. 1.)

Valvis gracillime laneeolatis, rotundato-neutis ; linea centrali excentrica medio mﬂnl,
striis obliquis delicatissimis. Ad mare Japonicum,

This frustule was found in apsounding mude near Yedo in the Sea of Japan. The
Mrim, which are very delicate, are rranged in a decussate manner,* The form of the
valve is alightly lanesolate, and the extremities ave acute. The profils reminds the observer
of the Plewrosigma delicatulum of W. Smith," but it may bo at ones distingnished from
die Iutter Ly the fuct that the raphe divides anequally not only the extremities but also
the genoral surface of Yhe valye. Moreover, towards the contzal nodule the raphe of
Plesrosigma elegantissimun is depressed mo that the aigmoifl line appears lroken, :
" From such considerations the specific valud of this form canmot he doubted,
I.Hmmd'g:mu. naviculaceum® Brob., varsnov. (Plate XXVIIL fig. 3.)

We lmve hero represented a very minute Pleurosigma which was found in the
Arafura Bea, where many other very interesting forms have been obtained. It is remutk-
able on aceount of its lanceolate profile and its greatly sigmoid maphe, which divides tha
gwo hulves of the valve unequally. The central nodule is oval and yery large, and in
the closest proximity to this on both sides thers ia s well-chefined smm::hh arcols,  The

“oxtremities sve somewhat lengthened and rounded, and slightly reetrved in o sigmoid
MANner, . ]

Bimilar characterigtion are found in Plewrosigma naviculacoum,' Breb,, with the
‘exception of the double indistinct areola near the central nodule.

Pleurosigma specicsum,” W, Bm., var. nov. (Plate KX?IE fig. 2.)

Thia figure shows another linear Plouvosigma, which was obiained in & sounding
taken at the port of Taliti. The strim, which are arranged in a docussate muuner, are

% W, Srulih, op. eit., vol. i, p. 84, pl. £xi. fig. 202,

% Deébisson, Disnt. do Clerbourg, p 17, fig 7; = (1) Gyrosigma franecersals, Microg, Dictionary, 1884,
ﬁ-ﬂ-iﬂ-ﬂmﬁﬁj (8.) Plewrosigma transversale, W. Smith, op. e, vol. i p 96,
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not very minnte. The central line or maphe is thronghout the greater part of its conrse
stradght but curves near the extremities of the valve, so that the surfuce of the latter
iz divided into two equal parts while the raphe runs obliquely across it.

The Plevrasigna speciosem of W, Smith* sgroes with the present form in syery
Toepect except with regard to the profile of the valve, which, instead of being linear, is in
the former linear-lancevlate, Henee the Tahitian frustule has been regarded as o variety
of Smith's speoies,

L ]
Pleugosigmu arafurenss, n. sp. (Plate XXVIIL fig. 5.)

E minimis, lanceolatn, vix sigmoidea ; apicibus obtusis ; lints media excentrica ; nodulo
centrall grandinseulo, quadrato ; strifs decnssatis tenuissimis.  Tn mari Arafors

This very minute species, from the Arafurs Ses, is provided with excessively delicate
strim. [t is remarkable on acconnt of the size and subquadrate form of the central noduls
as el as the very slight sigmoid eurve of the profile of the valve, The median raphe is
oontral and the extremities are obtusely ronnded,

The specific name bus reference to the locality from which it has first been recorded.

Pleurcaigma thaitienss, n. sp. (Plate XXVIIL fig, 4.)

Valvis laneeolutis, gradatim ad apicos acuto-rotundutos terminantibus, e moderate
curvatis; maphe contrali ad apices aubmmrgmnh striis decussatia vix perspicuis. Im
porty Thaiti.

This very elegant frustuld possesses o lanceolate sigmoidal form and sentely rounded
extramities. The flaxion i moderate, and the certtral raphe *besomes decidudly éxcentrie
towanis the ends. The granulation is very delicate and dednssate,

Plourosigma smithinnum, v ap, (Plate XXVIIL fig. 6.)

Valvis lanceolatis, acutis, aduncis; vaphe sigmoideo, a.d centrum oblique transverso,
dem mbmmrgmuh Ad portum Thaiti.

In the collection which contained Plewvesigme thaitiense, v. sp., from the part of
Tabati, the present frustule was often ohserved. The dispesition of the raphe is particu-
Iurly noteworthy, remaining submarginal at the two extremitios, then closely following
the outline of the valve, and finally abruptly crossing it mear the centre in an elegant eurve,
The extremities of the valve are meute and somewhat hooked. This form is extremely
‘characteristic andwvery easy to determine.

Pleurosigma japonicum, m sp, (Plste XXIX, fig. 14.)
Minimum, sigmoideo-lanceclatum ; linea medin apices cunesto-obtusos inmqualiter
dividente ; grandinsenlorum punetulornm lineis decussatis.  Ad mare Japonionm.
« 1 W. Smith, ap. o, vol i @ 63, pl. xx fig, 197,
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This forw is remarkable on account of its small size and the large granulations that
woour on its surface, Tn profile it is slightly sigmoid, the raplie being much more 80, 0
liat the extreniities are unaqually divided by the eaplhe. The longitudinal axis is almost
four times as long as the tramverse nxis,
 This type is not uncommon in the Sea of Japan, and its specific name has reference to
this cireumafance.

« Toxonidea, Donlkin,

Under this head are comprised a few navieular forms Iwiueh whilst they presant a
gramilation identical with that of Pfe:.rrmywm, have the extromities of their valves more
3 hnl curved in the samo direction, the middle line being, at the mme time, &oui&ndlj'

e challengeriensis, n. sp.  (Plate XXVI, fig. 15.)

Formyu gracillima lancevlatn ; apicibus elliptice inflatis et symmetrice curvatis ; raphe
medio subcentrali ad apices excentrico; strils densissime decussatis,  Ad portum Thaiti.
1mungrrta the many interesting types which were obtained from the washings of sand
brought from the port of Tahiti, and from no great depth, the singular naviealar form
now being ‘cansidered was observed. It porscares a very long and slender lanceolate form,
lEI*l"l:t:lg the two extromities strougly bent in the same direstion, The raphe remains nlmuut
esutral throughont the greater part of the valve, but becomes eccentric near the more

l-thum-tad gxtremities,

m challengeriensis, 1, gp., var, nov.. (Plate XXVL fig, 14.)

Wa have hive represented a amall but interesting form first observed by Cavaliire
hndm Garbi of Elorence, among some alge from the Mediterranean. Although
differing sensibly in size, no distinction between the striation of the Talivtinn and Moditer-
| raupan specimens was observed, so that the latter has been rogarded us a variety of
the former. It was first recorded by Garbi in theé Tirreno Sen.

Amphiprora, Rlirenb., Kg. Sl
. Ofall the genera of Distoms that of Amphiprora is ove of the most difficult to under-
atand. Pritchard defines it as follows :—** Frustules free, simple in front view, coustricted
at the middle; valves convex, with & longitudinal wing, and central and terminul nodules ;
strite, when present, transverse." [ am of opinion that the frustule is navieuloid, and
that on the axis, and ns an emanation from the axis or from the raphe, bilobate wings
Appear.
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Those l'pudﬂwhhh like Amphiprore alate, Bhvenb,, Kg., aro hent spirally, are the
most diffioult to understand, being very frequently seen with a cone-shaped profile. Those
it are not spirally beut have the zonal side more or less panduriform owing to a eentrul
constriction reanlting from the bilobate form of the wings.= The genus may, accordingly,
e eanveniently divided into two sections, one comprising the non-sgpiral and the other the
gpirally bont forme. .

Amphiprors plieata, Greg. «var. japonica, nov. (Pinte XXX. fig. 8.)
A emall spocimen from the Sea of Japan iz here representod. It greatly resembles
Amphiprora plicata,’ Greg, huving & panduriform profile owing to the efistence of a deep
contral eonstriction. In both, too, the extremities are rounded and the conneeting zone
s murked by longitudinal lines br folds, In the species determined by Grogory, however,
oo noteworthy marls oceur at the lines of junotion between the wings and the valves,
wheteus in, the [rustule from the Sea of Japan worm salient points eceur st intervals of
wbont four strim.  Thesa puncta aro prolably formed by a thickening of the strim, so that
o kind of Jongitudinal keel somewhat similac to that which is found in the genus Nitzschin
is the result. Although this characteristio ia well marked it cannot be viewed as of apedific
impartanes, so that the Japanese form must be looked upon as a variety of Clregory's species
belonging to e non-spiral section of the genns.*

Amphiprora fimbriats, n. ep,  (Plate XVIL fig. 15.) ik

Epmllm ublﬁngo—eihphm spicibus late rotundatis; als vel carina ﬁiﬁu striis
itnpm:ﬁpmml. An miari Pacifleo,

This very elegant ohlnngo—aﬂ:ptmnl form belongs to the spiml section of the genus. T]m
wings, which hove their origin in the subeordate inconspicuonsly striated valve, are also
bent spirally, and, es if to adapt themselves to the curvature pf the {rustule, they are
transversely undulated, This remarkable disposition of the sl has not hitherto been
recoguised in any other species, and ownnot but be regarded as of specific importance. The
apiees ure brondly rotundate. i

. : .ﬁ.nhnmhmﬂary

Among the pedunculate Diastoms, Bory of St. Vincent established this genus in 1822,
It has been defined by Professor W. Smith? as follows :—* Frustules geniculate, united
‘into u flament which is stipitate or attached, valves striated, unsymmetrical, the lowar with
‘a longitudinal and transverse line, and central sud terminul nodnles, the upper with a
longitudinal line only.”

b Gregory, op eit., p 89, gl dv. fig 57 - ® Op. oit., vol. . .45,
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Achoanthes kerguolenensis, n. sp. (Plate XX. fig. 15.)

}fﬂr{a laneeoluto-rhombieis ; apicibus obtusia rotundatia ; striis moniliformibus sub-
adiantibus.  Ad insulam Kargﬂe?em

This irm:mie has a lanceolate-rhomboidal outline, thus ‘ogresing with dcehnanthes
mbwicles * of Ehrenbergz, but instead of possessing sente extremitios like the latter
ibmlutely rounded and obtuse npmaa.

| J_igm found in n mnmhng.mkou near Korgyelan lsland.

/| mﬂalu, 1, ip, QPI:L‘&LL‘L fig. 11.)

fﬂm friastulo was found in sand which peoved o be viek in variots forma of Distoms
il which wis obtained from o geeat depth at the port of Tahiti. 'The valves use bounded
riplier Iy- h}' straighit patnllol Jines, the extromities are rounded, and the lines of puncta
2 ﬂ“u hitherto rmurdad species agroos with this I'm-m. whose specific name has reference
‘its parallel marging,

'TRIBE IIL—PSEUDORAPHIDIER

*: . Gephyria, Arnott

* Tlis gorivs, 'ns well 88 that of Euplewrin, was established by Professor Walker Arnatt,
a2 it not unfraquently happens that the dofinitions of new genera when first con-
' d are very imperfect, "and as further examination often demoustrates not their
ne bt only their spocifis walne, the Euplewrio and Gephyrie wers subsequently
’ay Professor H. L Smith, the peculisrities of their structure not being sufficiently
f mrhd to indicate distinet generic churactars,
I both types the frastules, which are united together, consiut of dissimilar valves, and
ho transversely disposed lines on these are eut by loggitudinal lines, The teansverse
51 moreover, are so armanged that the areas included between them on the two sides of
wm& lternate (Plata XV, fig. 10). Both have aroeunte valves, but in the case
of 0 q:ka'm * the lower valve differs from the upper “in baving & emooth circular space at
ehd.," whils in Fuplensin® the inferior valve bus * the costs and striw disappearing
¢ th extremitivs of the valve” although these ebructures reach the extremity in the

-q||r

A Thle form b identioal with Adhmanthes verricis, Tks,, T, p 70, pl sx fige 7, wnd with Monogriammie
wniriciig, Eheonhy, Monatiler: o & dbad, d Wi Berting, 1840,

- ¥ Patchard, op. oil, pe 800, b Ghsart. Journ, Micr. Sel, vol vl po 80,

(BT, CHALL txp ANy tv.—1880.) . D&
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 According to Amott, the difference between Gopliyria and Euplewria consista in the
fagt that in the Intter the onsl side is formed of rings of short septa while the margina
are beaded, whereas in the former the connecting zone is sublamellato and finsly striated on
the mirfuce.”  Rince, however, it is truo that the shupe and structure of the two types aro
essentially identical, they must be regarded a5 being generically equivalent, nlthough the
‘Euplowrie may be considared ns a distinet section of the Gephyrie.

Gephyrin gigantes, Grev. (Plate XV. fig, 10.)

This figure represents a magnificont Gephyrian valve from the neighbourhood of
Rorguelan Ieland, wlers numerous interesting Distoms Lave leen found, It reminds
Lo oleervar of Gepliyria. gigunten, Grev:, which is shown on plate xi: figs. 7 und 8 of the
Trensactions of the Microscopical Society of London, vol. xiv., new sories, 1806, Eugenia
O'Mears aleo deseribes* and figures under the name of Gephyria dyerana, in his work an
the diatomseeons gatherings mado at Kerguelon Island by the Repedition, & form
of yulve which seetnn to be identical with that recognised by me from the eame spot and
very probably from the same collection,

On eomparing the threo figures alove reforred to aa well as the deseriptions given by
OMearn and  Greville, no difference is appurcnt exeept: the circumstance recorded by the
Tormer, thut the valves are flnt in the ¢ontre and arched ab the extremities. This, howaever,
ennnot by itself be reganded ae a good forndation on which 16 estabilish s new gpecies, so
that tho form shown on our Tlate XV, fig, 10 must be regarded ns identical with that
dascribed und fignred by O'Mearn. Morevver, as no distinetion. is appareut between: the
Tatter wnd the Grevillean type, the designation adopted by the last-named author ehould
be selected on scoount of its priority. 2

Gephyris, n. gp. (1) (Plate XXV, fig. 19))

We have here a representation of the superior wvalve of & very nmall Geplyrian
frustule, marked by transversoly disposed costnles which alternate on the two sides.  The
two balves of the valve are separgted by an undulating contral line,

Ty s mtlaﬂ-.l true that similar charactoristios ave seen on the valve of Kupleuria, and
, ‘ot the superior valve—a circumstatice which goes to justify the reunion of
the two generm Gepliyria and Buplowirio into ote—but wince the two valves of the genus

ure constantly dissimilar, and since, in the preserft case, the sharacteristics of the con-
nnﬂhtg:ﬁm are sukuown, it may in the meantime be indicated ns probully a new species
of Gephyria, althoogh its true mm.ﬁe or non-specific value eatt be determined only when'
ite clinmotars are more fully kmown.  This frostule was gathored nt tho port of TalitL

1 Quart. Jowrn. Aficr, Sci., vol. viil p. 20. +
% Jimern. Liénn, Soe, Lamd, (Botany), vl =%, p 59, pl. i, fig. 10,
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Gtmhadaamia {Gﬁ“ ]I

II: il by no means easy to define the two organising "#hmh aro represented ou Plate
VIIL figs. 12 and 13, in their valval and zonal aspects. Both are navicular, but the
"_. 'rhmh i elliptieal in form, is very much elongnted, while the other has two lateral
berances. In the centre thay possess a very pronounced nodule, as may be well
) ' i!lmn they are viswed {rom their zonal sides. At each extromity tha valve i
;T'.'- ded with a small but somewhat elevated cushion, which is extended snd flat, and

8 0 support belweon two, ndjacent frustules of tho series. The valve, which is
I lithrite, is ornamented with quadeate grannles disposed in parallel rows.
Hﬁvinuluinl clathrate valves pmv:&nd with central nodulua are to be found in the
o genus Gilyphodesmis, but in the Inttor there dre no small terminal enshions
! ™ t}mau presgnt in the frustoles represented in onr present figures. In Plute x.
i" of the Quarterly Jouwrnal of Microscopical Seience; vol. ii., new series; 1862, a-serics

bl of Glyphodeamis eximic, Geov., ia represented. Thess present in their zonal
: % three projecting points which hring about a contact botween adjoining frustules,
Ban .- p, & contral one corresponding to the nodule, and two termingl ones.  The last ure

all smooth terminal cushions, and, although not distinetly marked, the prosence of

grminal protubersnczs in all Glyphodesmides muy be regarded as verified, and on
s account should be reforred to in the definition of the geuuu- Henea the following
mitigy may be taken nstend of that given by Grevilla
'Fmt:ulm poristim conjunctis, valvis navieularibus, nmiuln centrali ‘et pulvinnlis
minalibus, structura clathrata, gravulis transverse quadeato ordine dispositis, Lnes
sentrali subeouspicua.
Glyphc 5 MUITAYANs, 1. & [PlntaKYIIL fig. 12)
'Ennmn. longe elliption (novies lengior quam latior) ; structura clathratay gfhuulll
sabaquadratis quadrato ondine dispositis; puivinalis terminalibng lovibus ellipticia; area
entenli transverse olliptica, cui nodulum rotundum ingeribitur.  Ad insilas Phijlippinns.
This frustule is remarkable on aocount of its size, lﬂegmlﬂﬂ, and elearness of dotail.
It i8 ornamented with Iarge subquadrate granules which are arranged in paraflel longi-
-"- inal and transverse lines and give reliaf to the smooth oval extromities as well as to
truﬂnmnlr elliptical central aren shere the lurge round nodule is conspionons,  When
hl. thezonnl aspect tho central nodule is seen to be lurge, clovated, and somewhat
med at the top. It may wlso be noted that the nodule does not present an opening
' jubaula #0 ns to produce & communication bebween the surrounding medium and the

] ‘ﬂnrﬁh‘h dafinition mn s follows: * Frustules unitad fnto o flamont ; lateml view navieuloid, with a
penkral nodale, midian line, and trnsverse Tows of granmles ; ﬂ-nmhmalnhhuh,ﬂm grannles heing developed
W with! iz sepunen oeblilos, wrmnged in pamallol serios *—Quart, Journ Mior, Sed, val. il, new soties, p, 284
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interior of the frustule, ne maintained by Kidtzing, but that, 6. th contriry, the wulls
‘are thick at this plase, so that the general opinion that in Distoms the silicoons nodules
‘ars mate or Joss solid protuberances is here confirmed. )

The ize of this new species, which hus been named in honour of Me Jolin Mureay, the
Editor of the Challenger Reports, is not less than 200 .

Glypliodesmis challengerensis, n, sp. (Plate XVIIL fig. 1)

Magnn, medio constricta; apicibus productis cuneato-rotundatie; pulvinulis ter-
minalibus levibus ellipticie ; nodulo centrali ereetiors in mres lewl elliptica ; puncsulis
guadrato ordine dispositia ; linea axialis in valva latior.  Ad marve Philippinarm.

This frustule, which is represented in its valval and zousl sepects, possesses small
tarminal eushions and a central nodulo which are decidedly elevuted. The ceptral nodule
it not & mere granule like thet of the Navieulaces, but exiaty in the form of a lurge
clevated process with a flattened top. This noduls and the terminal cushious ave the poiiits
by which thy adjvining frustules of a series ure utitod to ench other.

The wvalve presents » median constriction and two Interal protubérances,  The
extromitios are prolonged but rounded.  The granules; which are punctifurm, are disposed
in o quadrate tmannerin parallel sows, aud the longitudingl uxis s ropresentod by two
rows of dota somewhat further apart and more prominent than those in the adjeining rows,

Glyphodesmis murgaritacea, n.sp.  (Plate XVIIL fig. 10.) =

Valvis- ellipticie; granolis distinetioribus quadrsto ordine dispesitis et transverse
per plicas distinetis, nd apices et ad centrum ares lwves, in ares centrali noduliim sul-
vheournm. = Ad Zebu, in mari Philippinamm. ’

. This frustule, which is enly represented in its valval aspect, possosses a very elogant
allipticsl form. The valve is oruamented with beantiful round granules digposed in
4 quadeaty manner, It ia cragsed by transyerss folds, anl in its centre as wall as at
ita extremities there are smooth arees which, howewer, are loss clearly deflued than iv the
two preceding species.  In the central srea the nodule is not promiuent, and grastly
reaembles that of Glyphodesnis ecimia, Grev,, but the nature of the valvalar scolpturing
t# qnite distinct.

The frustule fgured is of large dimensions.

Gl:n‘llmdamﬁn [T] an ﬂimwyrmmrnu (1) ep. (1) (Plate XEX. fig. 10.) .

This figure represnts o series of emall frostules geen in this zonal aspest, bul, sivee the
gonera (lyphodesmia awd Dimercgramma can be distingnished only when viewed in their
valval uapects—the esgentinl distinetion being found in the preésence of u contral nodule
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the valve of Glyphodexmis—its generie delermination must remain uncertain.  This
being a0, the speeific characters, which can be better diviued than decided with ceEtalnty,
iy atspresent be left out of considerntion,

Plaglogramma, Grev,

 Grovillo? instituted this genus in 1859, and defined it us follows :—Frustules quad-
mtigilar, direct, two or more united into a filament; valves linear or elliptical ; strim
‘woudliform s vitte two or more, pervious, parallel with the strisk

a thaitionse, n. sp. (Plate XJX. fife. &)
Frustulis rectangularibus subinflutis ; vittia doabua centralibus perviis | atvils truns-
‘wursis temmioribos ad extromum veque,  Ad portum. Thaiti, -
m Diatom was obtalned at the port of Tahitli, It recalls the Plagiogramsia
miticense® of Greville in the fact that the striee, which appear on the margins of the
"m.mg zone, are countinned to the angles. Iu the type now under exautination,
aver, while the strim extend absolutely as fur as the extremities, they are much more

= .':'-‘:. e

eate than in the Grevillean species, while the marging of the Trustule, when viewed in

 zonal aspect, are somewhat protuberant in the centre, whereas in Plaiogramma

mitcense they are straight if hot even slightly coneave.

ﬂthnugh each of these points of distinetion when taken by itsell may be of small

valie, when they are considered collectively they must be regarded as nuilu.u.ut- for the
tablishing of & new species.

. '-4': =

gramma margaritancenm, 1. sp.  (Platc 20025 Sg0 a0: ]'
"Fllm Inte ellipticie, convexinseulis ; granalis distinetioribus quadeato ordine d:lpmm
" i inter medisg costas Yacant, ad apices evanesount.  Lu portis Thniti,

'Hua frustule, whicl is alsb from the port of Taliti, possesses au elliptical outline, and,
* iu&mheﬂ Uy the curves of the transverse lines which separate the tows of gronules, is
murkedly convex. The steiation is continued to the extrume apides but the strim are nut
moniliform—a fact which, bowever, canuot be regarded as of essential importance. On
thin ground Plogiogramma tessellatum, to which Gregory affixed a note of interrogation,
mist also b admitted to be & true Plagiagramma.

A Micw Jourm, vol. vik po 908, Giraville hers dlividod she gonun late dhren sections, acconling to fhe

of tho vittm, viz, Swer. L T’ittm#.ru,mmml Beer. IL Vikts bwo, cunitrical, oud e b esch and

I‘ the valen | ElmlﬂﬂmhrdvdmhimnthntwmﬂmlmmIlwuudaul'thunlw Ludsstinita,
A Mier. Journ,, ol viko g 208, gl x fig 3.
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Among filsmantous Diatoms the genus Dimersgiramua i closely allied to that of
Dansienda, the onlydistinetion conaisting in the valves of the former alwmn possessing &
amooth lins which murks the longitudinal axis, while those of the latter do not exhibit
such o structure’  The mojority of the known sposies which are now ascribed to
Drmﬂ'qymmmﬂ and which were discovered by Gregory before this genus was instituted,
were gecordingly clussed by him aa belonging to the groap Denticuly, the forms recorded
by that observer, however, being marine, while the others were all freshwater species.

Dimeregramma nanum, Grog,, var. thaitiensis, nov, (Plate XIX. fig, 5.)

Among the Dimeregrammata collocted Ity TLALE, Challonger, the enly noteworthy
specimenis are those hore figured. These grestly resemble the Dimeregramma nanuwn of
Gregory,” differing from it only in the form of the extremitios, which in the present case
are more dilited and round,  Buch a distinetion, however, cannol lw viswed ns possessing
mare than a varictul importanee.

Tercbraria, Groville,

This genus was established by Groville in 1864, when ke made us asquainted with the
Terobyarin bavbadensis, from the famous Barbados deposis in Unmht‘idgo. The definition
6f the gentin bs given by him® ran as follows =—* Frustnled in front visw quadratignlnr,
binntely conjoined, with transverse rows of conspictous: peendopores and a longitudinal
sereated ntructure,  Valve elliptical, with transverse rown of similar pesudopores.”

To the species made known by Greville, O'Meara added his Zerebrarie kerguclensis,
which wis obtained from a gntherlug made by the Expodition in the vicinity of
Rorguelon, and which Lo bk ST TS the Journal of the Linnean Socicty {Bntnny}
vol. zv. pl. 1, fig: 4. T ani, howover, in doubt with rognrd fo the eorroct determination of
this frostule. By referring to the deseription of the gemussor to the figure given by
Greville, the indented fine of suture is fouud to be so evident as to constitute ene of the
principal charncteristics, whereas in the figure given by O'Meara no such lines of suture are
fo he péeresived ; but, on the contrary, on the sinal side the granules wlterunte, 86 thut in
the Jinu of divizion between the two adjacent valves there is an appearance resembling
that presented by an indented suturstion. It would seem, therofore, from the fact thut
' Meara, in his definition of Terchrario kerguelensis, omitted to notieé thia circumstance,
that Le ook the centenl lise of the zone in Tereraria burbutlensis, Grev., not for what it

! Pritehard, op el . 790, '

* = Lhontieuta moma, Greg,, Diatoma of the Clyde, p. 23, pl il fig: 34.
1 Prone Misroe Sor. Lond,, now wries, wol xil, p. B, figs, 12 and 13
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plly is, but for a profils of alternating gronules belonging to two difforont valves. BMore.
ove jg&glngfromﬂmﬁymuhhum mﬂnoff'aﬂuurﬂmimyuﬁc;m O'Me, we canmot

t barbadensis, Grev., and it is not easy to decide to what other ,EHIIIIEI- the form in.
n shonld Lo aseribed, so that, though with reservation, the name given by O'Meara
7 fwthn present be retained.

4 (7 sp. (1) (Plate XXV, fig. 2)

Ihh ﬁgnm represents an organism obtained to the seuth of Heard Islawd, which
s geven lines baving the appearance of indented lines of suture similar to those whick
: 'b&&n abeerved on the zonsl side of Teivhraria kerguelensis, O'Me. It may be
_ arved thot the undulating lines are disposed around nurmﬁpundmg straiglit lines, snd
& ab each of these regions a solution of conlinnity takes place as o result of the fitting
.'_- getlier of the two valves which sesm to alternate with ove another as in 0"Msara's
; .  In thie figure, too, it s to be noted tliat the granules or vostules which sire
% iy profile differ groatly in number in the different valves, Yot it eannot ba donbted,
mn have done, that the striation or the granilation of & frustule, presenta within
i Linvits gomi characteristie features for dingnostic purposes, although the neessisity
mmaing eantion in generalising on such appearances is ab onca obvious This
wlroady boen referred to by me in the Trausactions of the Pontifial Amﬂmy.
ﬂﬂu the fuct that other Dmh:ms, lm..h a8 Eunotia formica,® Ehrenb,, havo tho sirim
ralarly. distributed not only on different frustules, but also on the sauie valve, has
n reeorded.  Apart, however, from the circumstance of the mugmtudu of the strim
‘based upon the comparizon of the undulated lines of divigion with those that are found in
Terebraria kevguelonsis, O'Me., this new type may for the present be named Zovebruria,
.t.'_‘--'—-- no specific designation ean be given, as the characteristics of the valves have
ot 'yt been adequately detqgrmined. ‘

Plate XXV, fig. 1 also represents a series of frusinles which, although probably not
aiibers of the genus Terebraria, but of the genus Fragilaria, yet exhibit, when seen
T‘--. ‘gl aspeet, some relation to the Tevebraria kerguelensis of O'Meara, although they
Attt be regarded as identical with that species. The frustules bave evidently been ob-
il st different stages of development. The uppormost in the figure hne recently nnder-
@ flskipurous division, bat the resulting cellitles have not yeb become detuched, although
e suargine of tho adjoining valves are now eclearly indicated by the two trausverse
central rows of granules, This phase would seem to be @ repetition of the condition re-

Y At Acel, Pontif. . wuov, Lincel, vol, xxxi pocl, 6.
® Ehoronborg, Mikrogool,, ph il iv. fig 18
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eognisnble in the frustule fisured by O'Mears, but the, alternation of the granules of the
- tywo new yalves whioh esuse the Jutter Lo possess an appatent indented line of suturation is
not hers visible,

- The next theos Trnstules of the series have gone on developing after fission, and now

two lfm‘mutnrmily convex valves, which are ngain mliy to divide, The fifth,
ﬂ:iuh is probably younger than the second, thied, o fourth, aa its cingulum is less
developod; i3 obvionsly advancing towards the same mature state. The sixth, on the
athor Land, fs evidently imperfoct, having originated feom that immediately précading it
Tte nhdrtive condition presents & phenomenon aimiln;r to what not unfrequently cocurs in
the almond and other fruits or seeds, where oue part may develop at the expense of the
others.  The remaining frustules, again, show somewhat sdvanced phases, recalling the
appearances presented by the second, third, and fourth.

From the developmental stages hero scon, great intetest attaches to this figure, but it
is to o carefilly olservod that the granules, instead of alternating, are seranged in con-
tinnons and prrallel sories along the lines of division.

Ab presont even the generic determination of these Diatoms must remain unoertain
until the form of the valve from ita valval napect hoa been fully studied.

Ll

Rhaphoneis, Elirenh. .

Authors are not agreed as to the definition of this genus, Pritchaed,' smong others,
limits the name to thuan navicular forms in which tho centre is unprovided with noduli
and trawsvaraely directad lines, whilst Rabenhorst * adwmits those forms that poasess ostiles.
Althsugh it is destrablo to limit tho number of species in the variot genern a5 far as
pogsilils in ovder to facilitate study, it is botter in the present easa to follow he opluion
of Rabenborat, especially as the species are pot very numerous. The followmg ia the
definition of the genus as given by that author =—** Fraatula libors vel atipitata, quadrangula
pimplicin uavienlaria, non conjunetn, fronte late lanceolata vel ovata, nodulis mullis, striia
vel costis transversis, ubl sdadut, vitta vel ares longitudinali interruptis.”

Rhaphonels mammalls, n.ep.  (Plate XXV fig. 8.

Eiliptico lancoolata: apicibus productis mammiformibus; costis raris mlimm'hun i
yittn sublineari medio interrapta,  Ad portam, Thaiti,

This besutiful frustule was found in an interesting ecolloction from the port of Tahiti,
Its lorm i ellipties-Janceolute, und its extremities are mammiform, while its tranaverse
und longitndingl axes wre in the proportion of two to throe,  Its widely disposed costules
nre wliatingull interrupted in the middle by & narrow linenl emooth ares.

T'his species hng been named from the appearance ?mented by its extremities.

! (i e, p TOL £ Vigrn Europun Algeeftm Aque duleia ot sobmarinm, seel. 1, p 1965,
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2 elliptica, n. sp.  (Plate XXV, fig. 13.)
nihptmn, duplo longior quam latior ; ocostis mbnmuhn radiantibus, area
- b medio interruptis, Ad mare Japonicum.

n i mn.l] a]hptuml Diatom is twioe as long as brond. Its costules, which radiate like
1 il Rhaphoneis mommalis, . sp., are more closely arranged, and more prominent than
the Iatter frustule.
i mﬂlnam of its size, and the ahsence of granulated stris, distinguizh it from the
loneia fasciolate of Ehrenberg,' but it bears some resemblance to the lower valve
£ fbcmm Binee, however, no upper valve belonging to this genus was observed
nu.ﬁ collection, and since the smooth central space characterietio of the genus
' honets is present, it has from its shape been named Rhaphoneis elliptica. It was
gathored in the Bea of Japan.

mphoneis juponies, n. sp.  (Plate XIX. fig. 12.)

mrmiln, elliptica ; apicibus cuneato rotundatis ; distinctiornm granulorum lineis
antibus ; gravulls cireum regulasiter stipatls, medio irrégulariter rarioribus.  In
.hpomm.

'I!hn determination of this species has been a work of o small difficulty, In it no
ﬂf a smopth aren or of a median longitudinal line is to be found, so that, although
parently not a fhuphoneis, no otheér genus exists to which it could be more readily
geribed. On consulting the various writers on Diatoms, snd comparing their figures
ith the present type, an oblong, elliptical form—different, indeed, from the form now in
tion, but evidently belonging to the same genus—which resembles the Rhaphoneis
is of H. L. Bmith, is represented ot fig. 54 given in o paper on the “ Distoms
sollieted during the Expedition of the Vega,” by I. T. Cleve, under the name of
hisplienia australis,

Iu&ﬁlm to understand how & form that presenta no trace of contral division can be:
palle honeis, reference may be made to the Synopsis of the fumilies and geners of
."'.. otms b;r L L. Bmith, as given at the end of Dr Van Heurel’s worle on the H.rimpn
(thirc mﬂtum}, where, in the definition of the genus, after having said, “aysnt une lignu
on un espace blane,” he parenthetically adds, *souvent olseur ou manquant,”
unm:lgsb the charncteristios of o genus the muntml gliould always be thatmgumhud
m the less essentinl features,

Etm_;a. however, this frustule from the Bea of Jupan cutimiob bis confounded with
Riaploness wustrulis, H. Lo Sm., 68 iv differs both in form and in the character of its
gracalation, it must be rogarded as & new spocies, and las beew named from the locality
i which it was found.

1 Milrogeol, T. xxxv. A 22, fig 16,

2 Lo Microscope, sa Constraction; son Mainameut, ot sot Application i Punstomie Végetale ob aux Diatomies

[trcisinme Widiten), Bruxellos, 1578,
© (NOT. CHALL NXP.—FaNT Iv.—1580.) nr

byl
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. : Asterionslla, Hassall,

The genus Asterionella, instituted by Hassall in 1855, is charsoterised by the following
featurea : (1) Its frustules are grouped in a stellate manner, and (2) when viewed in profile
they are ctnstantly inflated at the base, and sometimes also at their superior extremitios.

Up to the presony timo all the gpecies included in this genus have been froshwater
forms, with the exeoption of the Asterionolis Weakeleyii of W, Smith and the Asterionella
Soswenfoldii of Grunow, the latter of which was wfterwards ascribed to the genus
Thalassiothriz. Among the eollections procured by the Challonger, however, two different
types, which were gathered on the surface of the Antavotie Ocean near the ice-barrier of the
Seuth Pole, must be sseribed to the dsterionelle, but it is to be borne in mind that, as
numerons frustules of Kumotia grews, W. Sm.,' were found in the saume eolleetion, it is
unquestionable that in many cases terrestrial Distoms which vegetate on the glaciers of
the Antaretio, and which represent the last truces of the icoberga that Lave been meltad
by coming into contact with warmer water, flost upon the surface of the watem in these
Iocalities, Moreover, since it has Leen elesrly proved that the other apegies of the genus
Lunotia o ook vegetate excopt at an elevation of several hundred feet above the level
of the gea, it is manifest that it is impossible here to decide whether the Asterionella,
which liave now to be recorded, should be regarded as terrestrial forms, or whether they
miust be viewed as being atxiolly nusrine.

Although these new forms cannot be identified with Asterionella bleakeleypni of W.
Smith, which was till recently the only marine species that had been olserved, it may here
be remarked that I have observed other marine Asterioneflar at the island of Lesins in
Dalmatis—a region which is exceedingly favonrable for research in this department of
marine biology. In this locality, by means of small nets; there was found on the surface of
the eea, and flosting smong many other organie forms, an Asterionella which could be
readily distinguished by the linear form of the frustules; theee wore at the sams time
provided with » swelling st the inferior extremity, and were radiately disposed so as to
present nstallate appearance.  ‘This form, too, was remarknbls from thefact that the seriea
did not form & solitary star with only a few rudii, but presented, on the contrary, & long
chain of very numerous frustules, which were dispossd in such n manner as to form several
spiral tnrne, so that the nome Asterionella spiralis, which has been applied to the species,

is exveedingly characteriatic, .

Asterionells glaclalis, . sp.  (Plate XIV, fiz. 1)

Frostuls » basi inflatn exiliter linearia; valvis inforing rotundato-inflatis, et linia
lincolis notatis. In mari Antaretico.

4 Bynopeis of the British Diatomacem, vol. i, p. 18, pl it fig. 16, This Digtom i oquivelmt to Novicula

mﬁﬂuh.hh]ﬂ--tﬂ-ﬁtm. Cymbotla (1 arens, Haas, Alg., €, 6 md fo Ceratonels areas, Kg., Bae, pl vi,



BEPORT ONX THE DIATOMACER 51

The frostulea of this type, which was collected in the Antagetic Ocean, show a clinrag-
tatistic _pwnlinn'ty af; their inferior extremities, and one which is not; found in sny frostule
terionclln beakeloyii, W, 8m., numely, the presence, on the gonal side, of two small

i hum,wluuhnmmthudjmcmuufthmlnngm These probably represent
"fnmpmhng of the two vulves of the frustule, and il so, cugh! to have been visible
,’-‘ ellis bloakeleyii, though contracted as a result of incineration.
Vor can Astersonelle glacialis be confounded with the freshwater Asterionella
o of Hassall' ss the latter has its superior extremity somowhat swollew, although
lm extent than its inferior extremity; while the former hus a swaolling only at the
mferic nxtrumm}' of the valve, and on the zonal side of the frostuls, so that it must be
eenrded as a new species.

o gracillima (Hantzsch. ), Heib. (Plate XXV. fig. 6.)

'Wa !m-m here represented s form which cannot be confounded with the Asterionella
Dlekeloyii of We. Smith, as, instend of being linear in the parts succeeding the dilated base, it
ibly swollen at its superior extremity, ‘I'he specimen, however, which unfortunately
Tared mma’nj]m't from the bleaching process, sgroes butter with Asterionalla gracillima®
sch. ), Heiby, in ite morphological characteristics; bat, instend of being found in fresh
- llce the latter, it oceurred on the surface of the sen, Ax it may have bean Lorne
Ihh locality by glaciers and icebergs, it may, for the present, be viewed as identical
with that apecies.

v
| Synedra, Elrenb,

§ This genus is chiefly characterised by baving its suall frustules joined by means of n
non, or sometimes of s more or less developed peduncle to seawesds or other ol:gautn.
Ty mt:hmmt thus effected is of a feeble kind, so that it is & very common ecourrence
1 &nﬂ living specimens in a free state, and in the examination of geological distomaseous
aposits, or of fristules that have been treated with acids, it is impossible to determine
whother any given form existed in the fres or adherent condition. Butapart from ita
] -.1 ghed or non-attached habit, the genus cannot, on account of its. Iﬁmml peculinrities,
mfuundnr.iwmhu.n}- other, Its closest affinity is to be found in the Baedllorie, from
[ﬂhqh, hﬂwemr, it is readily distinguishable by the presence in the latter of a clineacteristic
od leel.  Norean it be eonfounded with the Asterionells, Haza,, or with members
';glﬂm genus Thalassiothrie (Grun), Cstr,, inasmuoh as it does not possess large broad or
Iﬂ:miunmnm.hut ia provided either with a emall eushion, which unitis tho frustules

in o star-like matnier, or with small triangular pads placed laterally at the two extromities,

A Rier, Jonrm., vol. viii. pl, vii. fig. 8; Haiborg, Conspes,, pl. vi, fig 20,1
® Mrillury, Consped, i 68, plovic Big. 19 = Diadonat graeillismiini, Hastosch. in Babenli"Aly, No 1104,
foons, Kayph Floe, vou Suchsen, p 32,
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and serving as mesns of union info zig-zag chaine. In acid preparations the differentia-
tion of the Syuedra from specics belongiug to the genus Thalassiothriz is a matter of
grestér difficalty, but in genaral this may be done by rémembering that the latter are
distinguishod by lateral rows of much raised thorn-ike points so that each of the outer
‘extramities terminates in two projecting apiculi,

‘Bynedra capitulata, n. sp, (Plate XXV, fig. 13.)

Lineari-lanceolata, apicibue dilatatis, rotundatis, valvis medio lwvibus, ad marginem
ardine brevisgsimarnm linenrum circumdatis.  In mare Philippinaram,

This very elogunt Diatom, which was obtained in a sounding made in the neigh-
botirhood of the Philippine Islands, possesses a linear-lanceolate putline.  Its extremities
are dilsted and rounded, and the valve is aurrounded by thick short lines, whilst the
remninder of the surface is smooth.

The epecific nume Los reference to the capitate uppearance of the extremities.
Bynedra philippinarom, n. sp.  (Plate XXV, fig. 15.)

Giracillima ; valvis angustissime laneenlatia ; apicibua linearibas oltusia ; striis trans-
versis contionis.  In mari Philippinarm,

This very slender frustule, aleo from the gea in the vicinity of the Philippine Ielands,
presents & slightly arched appearance, The extremities are linesr and obtuse, and the
strim are transyerse and continuous,  The fact that this species wan ropresented by many
specimens is opposed to the iden that it wus origithlly = freshwater form which had
been floated into the ocean, although it may be noted that most slender and erooked forms
of the gouns are from fresh water.

Synedra fimbriata, . ep.  (Plate XXV, fig. 14.)

Rhomboideo-lanceolata ; apicibus rotandatis ; striia transversis; ad marginem evidenti-
oribud eb vittum linearem constituentibus,  Ad oras Philippinaram,

The valve in this type iz subsrhomboideo-lancoalate. 'The centre is conves, the
sonvexity lessening towards the rounded extremitien. "Tho surfuce of the valve is orna-
mented with continuons transverse strise, which become salient near the marging, and
thus form s more prominent gutline—a cireumstance which has sugrested its specific
name.

Synedra lanceolata, n. sp. (Plate XXV, fig. 20.)

Parva, lanceolats ; apicibus euneato-neutis ; striis perspionis teansversis, linga lmvi
madio interraptie; striee 1400 in millimetro pumerantur,  Ad insnlam Hourd.

This frustule was collocted near Ieard laland in the Antarctic Ocean. It may be
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&ﬂnguuhurl from a Navicula by the aluence of the ehamctoristic nodule of the latter,
but its striw are interrupted by a simple longitudinsl line! This feature, taken in con-
Junetion with the cuneato-acute appesrance of its extremities, constitutes a very distinet

epecific type.

 Synedra lanceolats, ., sp., var. thaitiensis, nov,  (Plate XXV. fig. 18.)

This frostule, which is similar 1o the proceding, was found in o gathering from the port
of Tahiti, Tt may, however, be distinguished from Synedra faneceolata by its semowhat
Ainer strire, which are interrupted by a fine line, but it cannot be wgmlnd as more than
@ variety of that type.

‘Bynedra atlantica, n. sp. (Plate XXV, fig. 16.) .

Lanceolata, elongata ; apicibus rotundatis ; striis evidentioribus transversis eontinuis,
biniz linets submarginalibus unilatersliter seetia, In Oceano Atlantico meridionali.

This Diatom was obtained from & sounding made in the middle of the South Atlantie.
Its valves are lanceolate, and are provided with rounded apiees, The striation is well
murked tratiwversely directed and contindons, bt is cut on one gide by two submargingl
lines, the signifioation of which ia not manifest, althongh they must be regarded as
eharacteristic of the species,

Thalassiothrix (Orun,), Cstr.

Among the sarface collections made in the Bay of Yedo and in the waters around
Hong-Kong there has been found in great abundance a Distom of a bacillar form, which
ia either long and etraight, or short and slightly eurved in appesrance, and which
generally oceurs in small groups, the frustules being arrauged either in & radisting
mauner or forming o zig-zag series.  The individual Diatoms are bordered by lines of very
elevated grannules, g0 that the onter extremities are erowned by two apieull.  Similar frus-
tules have also been observed by me in surfaco collections made in the Adrintic off the
coast of Dalmatia, and on the Ialinn coast at Rimini and Fano, In specimens procured st
the laat-named localities; and which had not been suljested to any incinerating process, the
frustules were found in groups of not more than eight, and were simple or double and
united in & radinting manner, the inferior extremities being smuk in a smaH transparons
cushion of the form of an armilla, which is destroyed by the uction of heut. Not un.
frequently a few similar frustules were soen in zig-zag position, and it was of interest to
observe that when o normal rdiating group of simple frastules was undergoing fission,
and g0 becoming double, the cushion broke by the separation of two contiguons frustules.

¥ The doubly cesteal line his boin Bgured by mistukc)
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These remained united, however, by a small trisngular cushion at the superior extremity
of the two recently formed valves,

Thia same Diatom was also found among the collections mada at Tilanshang, one of
the Nicobar lslands, by the Austrian scientific frigate *Novara,” aud was named by A.
Grunow diterionella frauenfeldii;' but, with this exception, no other naturalist las
tecorded its oceurrence, althongh 1t is found in almost all seas,

Mthuugh ab first gight this curious Distom recalls the gonns Asterioncila, it is to be
pamarked that in the latter the inferior extremities of the frustules are dilated and are in
contact with one another instead of ndhering by means of small euslions.

In the Bynopsis des Distomées de Belgiqus, by van Heurek aud Granow, which
haa recently appeared, and in the section of Psendoraphidiem (plate xxxvii) tho forms
which Grunow nsmed Astevionella frauenfddii are refurred to the new genus
Thalassiothriz, to which therd is also useribod tho very singulur Synedra thalassiothriz
of Cleve, Dut, after s careful comparison of these two forms, they cannot be regarded as
conganers, the one—daterionelln frononfeldii—having its frustules united by small
wambranous cushions, whils the other—Synedra thalnssiothriz—is solitary or disposed in
parallsl benda.

With regard to the genus Thalassiothriz, Granow =y that it embraces some species
resambling Asterionells, but having on thé margits spines or elevated points between
wihieh ons sees n short marginal strintion. The structure here described is indeed pre-
cisely that of the Synedra thalassivthrizs of Cleve ; Dut it eatiniot in any way be compared
to that of Asterionella frawenfeldii, the bacillar Distom in which there is only to be
discovered o line of very salient marginnl granules, which ronder the two small apices
indistinet. Honee it would bo bettor, st lewst for the present, to exclude Cleve's Synedra
tholassiothrize from the peniin Thalassiothriz altogether,

But the Zhalassiothriz (Asterionella) fravenfolda of Grunow muy, on the other band,
be retained in that genus, although the generie definition must be somewhat modified. Tt
may be amended as follows :—Frustulia linearibug radiatim per pulvinulum gelineum
armilliforme nuitis, bino erectiorum punctalorum ordive instructis ; post frustulomm
deduplicatione armilla disrumpitur, ot frustuls in seriom alternam per isthmum triangu-
Invrom cohialescunt.

Thalssslothrix fraventeldii (Grun.), Cstr.  (Plate XIV. figs. 7 and 8.)

Frustulia n&.tlsum somjunctis, hine in oatenns alternas dispositia; o Iatere zomali
sngusty lioaris, valvis rctissime linearibug, utroque margine serio tnica punctulorum
(spinulnrum 1) evidentinm omatis. Ad insulas Nicobar, ad Jaws, in mari Sinensi et
Juponico, in Adrintico, in Tyreno et alili.

! Verhandl, o, & k. zoolidot, Geeellich. it Wien, 1803, p. 140, pL xwg—‘ﬂhwm:m der Novar-Expeditlon
- 18
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double, an appoarance which hos beon cansed by the temnogenetic changes which
have faken place.  Sometimes promiscuous groups of double or simple frustiles are to be
‘met with, but mueh more frequently, after division bas ceccurred, the armilla; in which
theinferior extremities of the frustules arve planted, breaks up by sepakation of the donble
tules, a result which is probably brought abont by the development and swelling of
flan gﬂar isthmus, which unites the saperior extremitios” In the course of thiy curious
‘chango in the position of tho locus of union the frustules are Iraqmm!}f found to be
simply onited in short zig-ang series.

curvata, u sp,  (Plate XXTV, fig, 6.)

Fmtnils linearibus, subeurvatis, erusinsculis, mdistim vel alterne pulvinnlo sonjunctis;

punctalis frustulorum marginalibus duplo quam in Thalassiothrics fravenfeldii rarioribus,

In mari Juponico, |

I this figure no traces of the small connecting cushions are to be found, as these have

been ramoved during the process of incineration. The frustules are bagillar, and flanked

pn ench gide by a line of small points resembling those which are found in the above

deseribod Grunowian species, but they are slightly curved, much shorter and wider, and

the puvctations are only hall us sbundant s in Thalassiothriz fravenfeldis,

| ~ From such considuritions the specific valuo of this Diatom cannot be doubted, especially
85 it ooours-in great nhundince in some colleetions.

Fragilaria (Lyngh.), Agardh.
| 1t haa already heen indicated that the enormons glaciors which cover the momntaina
of polar lands, and which ultimately reach the soeantand form iosbergs, are the means of
 tmnsparting freshwater Diatoms into the sea, where these organizma float freely when the:
Com hna been melted, Frustules of Asterionalla fimmosa, Haes, Cevatoneds drous, Kg., and
‘various epecies of the genus Funotia, which is not only peculiar to fresh water, but which
(ouly vegetstes at an elevation of several hundred feet above the level of the ses, have
been thus transported,’ and the same phenomenon has taken place in the case of the genus
Fragilara, of which some new species must now be recorded.
L Confur., p. 0O,
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WM.“’ gp.  (Plate XIX. fig. 9.)

B waximis; valvis linearibus, transverse striatis, apicibus rotundatie In mari
Antarctico.

This Distom was collected in the Antarctic Ocean. The form of the valve is not
W linear-lanesolats or fusiform,” but is absolutely linear, and provided with rounded
extremities, so that in this I‘E.Hjﬁdﬁt- it differs from that of any previously recorded species
of the genus.  Hence Pritchard's dofinition,” as given in his History of Infusoria (p. 776),
st be extended, there being no doubt aw to the fact that thia frustule belongs to the
present genua,  The generie description may be amended as follows :—*¢ Frustules linear,
united into a filsment, lateral valves smooth or faiutly steiated, luear, linear-lanceolate
or fosiform,"

Fragilaria antarctica n. sp,  (Plate XXV, fig. 12))

Frustulis eeriatim dispositis ; valvis plus minus subeurvatis, transverse raro plicatis ;
inter plicas doplex punctulornm ordo; punetuls invicem alternantur, In mari Antarotico
passim.

The two valves shown in the presént fignre wre of vary diffevent sizes, yet the identity
of their structure indicates that they belong to the ssme genus, dlthongh in the Jarger
specimen the want of symmetry aloug the longituding] uxis is more pronsuneed than in
the other. This want of symmetry is not found in other formy of Fragiluria, exeept in
the case of Fragilaria (1) pacifica® Grun,, whieh is figured in the Synopsis des Dintomées
do Delgique, Mate xliv. figs. 20-22, and of Fragilareia (1) sehwarsii, Grun., representod
at fig. 24 of the sume plate.  With these two exampleg bofore ns, however, the present
frustules may be classed as Fragilorio, especially as the valves are strigted by un-
interrupted rows of points—a charaoter which is gemerally found in the Fragilarim.
Strietly epeaking, however, this type should not be plaged smong the Paeudornphidies,
but among the Cryptoraphiiedm.

The structure of the velves is very characteristio. The surfuce [s traversed trans-
vemsely by thinly-set but deep folds, so that the inbervals resemblo large granules when
viewed from the zonal elde. Detween the folde or plicw there are tgvo lines of sparsdy
disposed. punctiform granules, which alternate with ons auother. The Diatom is very
common, and s quite charncturistic of all the colloetions from the Anturetie, being found
sometimes isolated and sometimes in series.  When in series thoe frostoles are not linear,
but gomewhat inflated, owing to the convexity of their outline,

1 This deBinition Iy an follows s “ Frostules Hasar, united into a filament ; Istosal valves smooth or faintly
strintell, lnearJaneunlate ot fuslfrm. "

* The losalitles given for Fragilaria (1) pacifiea, Grun., are  Cap, dé Boune-Esperauce o Hes SBamoa,” and
for Fragilaria (1) shiearsis; Gran,, * e Seychalle"
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Tate m fig. 11, ropresents two Fragilavian valves, the first of which belangs to the
v Fr linearis? nbove desoribed, but the determination of the second, which
i of lancenlate form and differs markedly in its striation, is mhin, 88 nothing except
' ,' valve is known, «

flio frostules seen st fir. 17 of the same plate must also remain undeterthined. They
possoss o very elegnut oblongo-lanecolate form, are provided with sente apices, and are
punsversely susrked with alternating light and dark zonea. Thess rare specimens wero
und o mud obtained from a sounding in the neighbourhood of Japan, and their charao-

gtic features are not yet fully known.

L

Diatoma, De Candolle.

toma rhombicum: O'Me. (Plate XXV, fig, 29.)

- Wﬂ linve here ropresented a emall elliptical valve, which was found in a guthering
guide to the gouth of Heard Jeland.  Ina paper on the Distomaceons Gatherings made st
Rorguelen [elond, by ('Meara, and published in the Linnoan Scciety's Journal (Botany), wol.
gv,, thix frusinle is seen on Plate i fig. 2. OF the neenracy of the generie determination
thera can be no doulit, especially as O'Meara hins also figured & series of many frustnles
fisposed in & zig-zag munner, nor ean there be any qnestion as to the identity of the
Diatom now representdd with O'Moara's specimens. The definition given of the typical
Distom i5 na follows : “ Frustules emall, about -0006 in length. On front view quad-
imngular, the costm appearing a8 o narrow band of puueta.  On side view rhombic ; costo
very fine, pervioun.” .

Grammatophorn, Elirenb.

\Grammatophora stricts, Ehrenh,, var. nov.  (Plate XXTX, fig 12) -
We lisve bere represenied the only frustule belonging to this genus which calla for

he Grammatophora stricte of Elirenberg,® ae figured by Kitzing in his work entitled
is livselsobndigen Bocillarien oder Dintomeen, Plyte xxix.“fig. 76 ; Lub the latier ia
sqmewhat larger, the septa are not so etmight, and at the polar muﬂ these are not
fankod by o small wgendage.  Buch points of difference, however, eaunot ba regirded as
:d’mutn thih yasietal mpnrtmeu.

Cyclophora, 1, getl, )
- In Febeuary 1878 T read before the Pontifical Academy® & communication, in which
|.Im.nﬂn known o new Tabelloria, which I hnd met with some years before adbering to
1 Compare Plate XTX. fig. 0. -
$ Ehranh, Vorb. T. L i fig 29, and T, T vii! fig. 315 Robenhomt, Flom Enropen Algorum, p 308,
¥ At Accark Pamfif, ol mwow. Liness, 1578,
{no®m opALL ETF—rAuT (v.—1886.) e



48 THE VOYAGE 0F HMS OHALLENGER

*

senweeds of & rook called Bt Clement’s near the port of Ancona, and which was also
abundantly represented in o calloction of Dintoms from the aquarium of the Zoological
Station: at Naples. This organism might easily be confounded st first sight with
Diatoma fyadinunm,' Kg; but o careful examination of the furmer reveals the fact
that the maﬁings are more frequent on the zonsl side, und that in the middls of one of
the longitydinal lines an appearance resethbling the letter Cis pressuted. The frustules, as
in all Tabellaria, are united in & gig-%ag series, and it is excoptionnl to seo one frustule
by the side of another or lying isolated, They wre comneetod with each othoer by means of
small membranotus cushions generally placed at thoe ungles. In the longitudinal series
the position of these points of union slternates from right to left, but in the lateral series
they are.on the same sidein all. Hence in this genus, ag in Cocooneds and Achnanthes,
the yalves ave dissimilar to one another, the loculus of ane being round,

The gemun Cyclophora may Mmtdmgly be defined as follows —TIrustuls tabulata,
rectangnly, in fascina conjuneta, rarius aoluts; isthmo gelineo alterne conoatenats ; a4
fronte linearis vel parum ioflate; valvis inmgnalibos, quarm uns loenlo Seatinls
iustrueta.

This genus, of which Cyelophora tenuss, Catr., is the typical spocies, hia been acceptod
by all micrographors, Prof. H, T Smith has recognised it in & recent colléction made in
Ameries, and Grunow, in the Synopsis des Du;mnéﬂs do Belgique, has given on Plate
xxxvi. figurea of Cyelophora temuis, Catr,, and of 4 Tnﬂul.}*—ﬂynlwﬂm‘u tosiniz, Catr., var.
tripriva—which waa collested in the vicivity of Hooduras, the Barbades, and the lsle of
France.

In & note annexed to his table Gronow ? remarka that in sddition to the longitudinal
lines, the valves show very fine transverse lines and two terminal nodules; but it is to
be noted that the longitudinal lines, at least, are only on the zonal side. If these two
‘eluraoteriatics really exist the definition ehould be modified, and the existence of the two
terminal nodules wonld render the systematic position of the genua very problematical
On the valves I have hitherto been able to distinguish nothing except tlu.-. loculus and o
slight central line on one of the valves.

_ﬁubphm teruuiﬂl Cstr., var. nov.  (Plate XXV. fig: 8.)

.
We bave hore delineated two frustules from the Philippine Islands, whmh were
united together and evidently belong to the same gouus, "These frustules reserble
in their profile tho figure of Cyelophora tenwis given by Grunow, but do not agres

* Kilt, Dane, 7 47, plxvii. fig 205 Smith, Syoopsis of the Tritish Diatonaces, vol. i@ p, 41, pl. 206 6ig.
319 Pritchand, op cib, p 778, pl, iv flg. 16,

* Tho original nete b es follows: “ Lis velags ont des Tignen mblinies o6 des nodiles tenninanz Yien
musquia.  Ci dernbirs wouth un peu Gojgnds des exteemitde i sl obbiss. Lo strle bnnsvarsales déjasscat
Lefucmlorn (e 30 et 0001 ufll. Lo lignes longitudinales pout dilicabis of un pon anidulé”
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with the typical and mest commenrt form alrendy figured in its 2omal and valval aspects
me! It is rare to find n zonal presentation of such a frustule, but the appearance
ted by the extremities discovers to the observer that the valvo is not linear but
d, and g0 probably reprosents a distinct species. In the sheence, however, of mora
n! sive arguments I have chosen to regard it a2 possessing nothing more than varictal
rracteristios. e
| .
' Surirells, Turp., Ehrenb., W. Sm.

- Although the recognition of this genus is an easy matter, the determination of its
pecies is o work of great diffieulty. The struetural details of the Diatoma are constantly
ound in » more or lvss developed condition, being sometimes searecly even oudlingd, se

b it i common to find Trustoles hoving the ssme strocturl peculinrities, though
: ' sing widely difforent external contours.

'Th!l genua wiis first establiched by Turpin® in 1827, and afterwards adopted with
modifioutions by Bhronberg. Tts conception was finally limited by W, Smith, who defined
!lu.'.n —* Frustules free, ovate, or elliptical, valves with a longitudinal central line, and
:--= '; ne produced into ale; canalicali distinet, nsually parallel,” But there are two consi-
tionk which gre obstacles in the way of our accepting this definition. Firstly, I:_ﬂ}ea
with s lincar form, bat which have all the other principal charscteristics, such a8 Suri-

it Tenenris” W. 8m., and #till more Surivella arotisminag, A. 8, the valve of which is
pod in the Atlas of Schmidt, Plate 1vi: figs. 138 and 14, are excluded. The linear form
._hnwem be locked upon us derived from the oval or elliptienl by a process of
glongntion, while the panduriform outline results from the contraction of an eval form.
fi penidly, the definition cannot bu adapted th some specific types, whicl, althongh thay
pehibit all the other charncters of Surirelle, are not provided with a contral line. Henco
I few species at present classed as Surinelle should be eliminatad, as, for example, the
lle fastwosa, Hhironb., var. abludens,® Grun, the Surirella mtermirus,' Gromw, and
ofbere. This difficulty may readily be overcome by exelnding from the definition the
glanse which demanda the presence of 4 cantral line. *

u dives, noep  (Plate X fig. 4.)
Fﬂﬂﬂn elliptica, canaliculis radisntibus, morgine denticulatis, a media ssuperficio
nbibug, area centrall atete lancoolsta, et linoolsrnm cozonn aincks, et medio paueis
a transverse gignate ; margine stristo, Ad Zebu, in mari Philippinarum. *

Thil beautiful elliptical frustule is noteworthy on nccount of its wnﬂ-{lwﬁlnp-&d
: 1 A, Aciad, Pontif. . niten, Lineed, vol. zxzv. N.ﬁ.Hay.‘ll.lBE!.
3 Mem, adol Mus, i, wad,, vol svi .

! Bymopsis f the British Distonmens, vol, 1, . 31, pl wiil. fig. 08, '
¢ Behmidt's Atss, yl. zix. fg. 1. ¥ Belmidts Aths, pl, x5, fign 0 sud 6,

T
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seanalienli, which originate from the centra of the valve. In the middle there is a narrow
lanoeolate area circutuseribod by a corons of emall lines, and tarked transversely in the
mbyafwhragulnr lines, The border is delicately strinted as well as the margmn of
‘ths eanalionli, and the centre of the interspace between two adjoining canaliculi is pro-
vided with o row ufgmmﬂna of dnuucuiu.

Tus this form, as in most of the Surirella, incresse taked placs ab the two poles of the
]'mgitnﬂ[ml nxis, .

Phe specific name hus reforence to the richness of the ornamentation whick is found on
the valves

$urirelly japonics, n. gp,  (Plate X. fig. &.)

Elliptiea ; cnunhr.'ulm radinntibus, brevibus ; ares centrall Janeeoluta 1LI.'|E|'.I1I.I tdrminatn,
ot nonnuiifis lineis eurvatis irregitlaribus quandoque interruptis transvorss mgmtm marging
et areolis interstitinlibus striastis. Ad mare Japonicom.

Thia species, which was sollected in the Sen of Japun, is very similar to (e proceding,
1t is elliptical in form, but its canaliculi are somewhat ghorter than those in Swrivella
dives. The extremitios of the interstitinl sres are almost pedunculats, and wre uotably
reingved from the hoop of amall lines which limits the ventral lanceolite arcala, More-
over, the ntire wren between e canulicull a4 well as the murgin are delicately pteiated,
The cetitral ures is much loss elongated than that of Surirella dives, and it bears inter-
rupted and somewbat curved transverse lines, which do not exist in that frustule

Surirella argus, n.sp.  (Plate X, fig. 0.)

 Valvis ellipticie; aren centrali hyulina arcte lanceolita, n'rﬁgu]an el interrupto
Lineolarum ordine finits ; cannliculis constrictis, areolis interstitinlibun granaloe vel ocello
signatis ; murgine stristo.  In mari Japonico,

This frustule, whicl is also from the Sea of Japan, is pmvlﬂnd with perfectly elliptical
valvese.  1ts contre presents o nmrrow arefl, Whick does not exlibit any distinet murkings,
and which is ciroumécribed by an irregular or intermipted serics of small line,  Ita
capaliculi exhibit » notable contraction in the middle; and the small interstitial areolm
that résnlt are each marked by & gravule or ocellps.  The murgin is delicately striated.

Surirella’ ocollata, n. §p.  (Plate X. fig. 7.)
l’mdpniu:mu superficie centrali tereti, a gua canalicnli procedunt ; margine et alis
marginalibus striatis, spatiis interstitialibus oecllo distinetia, Ad mure Japonicum, *

. This Distom, which, like the preceding, wae procured in the Sea of Japan, is panduri-
form in outling, and though somewhat large it is singularly elegant, | It is not provided
with n contral ares ciroumsenbed by emitll lines; on the coutrary, the centre is smooth,
and from ig spring the canaliculi that adorn the perimeter. The border of the valve aa
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will as its marginal ale are strinted, while euch of the arcas hat.wm the canaliculi ig
prnamented by o granule or coellus “

Burirella multicostata, n. ap. (Plate X. fig. 6.)

Forma cuvesta; arca ocentrali Dyalina lanecolato-euncata, ob lineolarum corona
ferminata ; numerosis costulis vel eanaliculis (53) radiantibus ; margine ob spatiis inter-
stitinlibus striatis. _Ad Zebu.

Tlu.n large cuneate valve, which waa ecollscted in the nmghbunﬂtmﬂ. of Zabu, is
‘provided with a smooth central lanceolato-cuneate ares, which is eirowmseribod by

megular rows of small transversely disposed lines. 1t is distinguished by the possession
of & corons of very numercus canalisuli or radisting costules. The marginal ale, tiy
tarspaces betwesn the canaliculi and the border, are delicately strinted.

Burirells thaitiann, n.sp.  (Plate XTX. fig. 3))

" Valva ohovata, area lang®blain cenirali transverse wndulats, et lineolis terminata,
wanalioulis duplicl ondine radiantibus ad verticem striatis ; margine evidenter granulato,
In portu Thaiti,

This elegant frustule was found in a rioh collsction made at a small depth at the port
of Taliti. It possessas an oval profile, and s provided with a central lanceolate arga,
‘whish is circumscribod by a row of small lines, and slso presents u few alight undulations.
s double Tow of medially constricted cunsliculi ure not separated by any intecspaoces,
und the canalionli exhibit at their extreme ends an incipiont serrated stristion. The
' margin is evidently granalated, and st its narrow extremity thers ars to be found a few
ennaliculi, which ate hurdly outlined, and which indieate the locality in which the increase
of the Diatom oceurs—a process which generally is bilateral und takes pluce ab thoe poles
of the valve. " .

- Surirella grandivecula, n. gp.  (Plate X. fig. 8.)

Forma subovata, ¢ majoribus; area hyalins centrali Hueolaram drdine interrupifo cinota;
eanslicolis inmqualibus per alas’ intercedentes of in alas marginalis exetnted distinetis ;
.mnrgmn ot alis striatis. In mani Pacifico.

" This Diatom, which is of unusual size, was obtained in a nun:ulhg of great depth
‘made in the centre of the Pacific Ocean. Its long axis mensures not less than 196 4., and it
‘possesses o slightly ovate form with o lazge smooth centyal area, which i eireimseribed by
an’ interropted irregular row of short lines. There ia a circlet of lurge canaliouli, which
‘become a little shorter und narrower as they approach &he iaferior or narrow extremity, and
ve separated by interspoces which terminate mmmgmul ale  These alie aud the large
border ave strinted, while, at the same timé, a small group of strie matk the centrs of
each intercanalicular space.
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. Qampylodiseus, Threnb., Men, =

As canistituted by Ehrenberg snd Meneghini, thiis genus embraced rotundo-elliptieal
forms with subeadiate costules and canalicull. By a greater development at the periphery
than st the centra the frustule sssumes u slightly tortuous aspeet, and as this continmes,
the genera! sspect bocomes more or less &mply curved, so aa finally to resemble a saddle
The definition of the genus has heen given by Pritchard " in the following words :— Valves
-qmdiatum'-. frustules solitary, diseiform ; dise tortuous or saddle-shaped, rotundato-elliptic,
wostate, coste mostly radiate”

The tortuous form of the frustules renders it diffienlt to uhmn carrect figures of them,
particularly from their sonal aspects,

In this genus, ag in Swurirells, the valves ave surrounded by elegunt submarginal
wings, whish bécome elevated on parting from the zono or girdls, 8 cironmstance which
has eausod difficalfy in the deteymination of speciea;

3
ﬂlmwlﬂd.hm jnponicus, n. sp, (Plate XL fiz. 1.)

Formn mbrotynda, grandis, costulurnm vel potius canaliculorum brevium eirenlo
sumerono (fore 80) marginall eineta ; costule: vel canaliculi a lineis spignlosis. disseptes,
g dein evanescunt 3 area hyaling centralis subrotunda.  In mari Japonico. .

This Diatom poesesses the form of a large diso with a number of short radial cosfrles
or eanaliondl, These are separated by lines of short ¥ thorns,” whicli oceur on the connoot-
‘ing song, and run contripetally from the extreme margin.  Thore i< also present a hyaline
central subrptund nrea, which approximately coincides in sliape with that of the entire
fruginle. The specimen was colleated in the Sea of Japan

Campylodiscus zebuanus, n, sp.  (Plats X1 fig, 10.)

Tormn mediosria sabrotunda, costis ab ares linesri axiali hine inde radiantibus, medio
wngulariter cnrvatie.  Ad Zobu, in mari P‘Ejhppmamm.

This- moderately lirge frustule was collécted in the neighbourhood of Zebin in the
Philippine Sea. It it a rounded ontlina and a smooth narrow almost linear central
uren, which runs along its axie.  Ffom the margin of this area radial costules rmn across
tho surface of the valye, and nre folded along o line almost eonesntrie with the edge.
The two extremitios of the centrul area terminate &t two points, which may be called the
;Ju!ﬂ of the frustule, and" they esem to indieate two eontres of development for the valve,
s’ straetures which sppear to be rudimentary costules are percoptible in these regions.
Itnwnﬂhynf romark that when the developmental significanse of these two points is
recognised it is essy to nnderstand how the valve may become more and more winding

and eplippiform.
' Op: el p 7981 .
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‘Tho specific name has geferance to the locality in which the form was first

.
" L

ampylodiscus bicinetus, n. sp. (Plate XL fig, 2)
?ll'ﬂw subrotundm, ephippiformes, duplici brevium costnlarum: eorons aream ellip-
guileam inclndente.  E mari Juponico,
‘This somewhat larger valve exhibits & large smooth rotundato-elliptical central area,
wehich is surrounded by a double row of short radial costules, the rowa being separated by s
amootlh narrow ring. As in the preceding case, the two poles present indications of the

'ﬂm presence of & double row of enweloping costules has been made use of in naming
Hhuis type- .

Gampylodiscus erosus, u. sp.  (Plate X1 fig. 5.) * .
Valva discoidalia, ephippiformis, costis subradiantibus numercsis prope marginem
iream divisis ad aream snlilinearem torminantibue | coatularum pars centralia evanescens
ot quasi wsn attrita.  Ad orss Japonicus.
The presentdrustule bears some analogy to that last desoribed. It posseésses o double
vorona bf costules, of which those round the periphery are short, while those situated more
gantrally are three times larger than the former in the middle, but diminish somewhat
irpgularly towards the poles. The smooth central arcs is long and narrow,

From the cirenmatance that the intermediate parts of the inper series of costules are o
dlightly manifest s 1o appear ar if they hiad been subjected to attrition, the spocific name

of erosns hns been given.

 Campylodiscus erosus, b. ap. var nov, (Flate XL fig. 5.)

We bave horo representod o frustule from the Bea of Japan, in which most of the costules
of the iunet werivs nre represcutod by two oblong celluless There can be no doubt that
this is but o further stage of the sttrition which is manifested in Compylodiseus erosus, -
s0 that nothing remains of tha costules except the two extremities, Hanco, ulthough
apparently very distinot charncteristics are here found, l'.hm mm]yhnregur&aﬂu

possessing o varietal significance,

mmprtodimus lepidus, m &p.  (Plate XL ﬁg. 7.)

Forma subrotunda, mediocris ; eostulis ciroummdinitibus a torona lmgiﬂmum linuo-
larum, que aream late ellipticam includit ; costule lateralitor partim lines, partim spatio
quadratim punctato circumacribuntur ; margine granuloruw linea signato, exterius spinulosa.
Jn mari Philippinarum,
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This excesdingly elogant frustule possesses a subrotund form, ia slightly folded,
and Lag n serie of 18 costules, whicli are, however, not quite half *.hn lmgtlt of the radius,
placed nguhrly round the periphery. These onimnate from = granulated ecircular line
“whicl ciremisorilies a centml smooth oval area, The costules are divided from one another
"ﬂlmuainnt balf of their length by nsimple line ; in their outer half they become constrieted
and are ronnded at their extremitios, buing ut the same time separated by finely grann-
lated aress, ormamented by minute quadrately disposed pnmbn. ‘The extreme odge
of the valve Dhears a cirelet of minute granules, und the margin is provided with short

ﬂl;mprlpdinéu humilis, n. sp.  (Plate X1, fig. 8.)

Formu parva, flexnoss, ephippiformis; costulis vel eanaliculis ab ares sublineari
radiantibua ; ovstse ntringue o lines céntrali prnfuq{lﬂ inflexa.  Ad insalns Philippinaa.

This small funn bears o great affinity to Compylodiseus webuanus, from which,
apart from a difference in size, it may be distinguished chiefly by the two following ir-
etmstanees: (1) It is fr more elliptical thaw the latter, and (2.) the line of iuflaxion,
instead of being but elight, is well-marked. Althongh it is not possible to datwmine
thie trup specific value of these difforences, the fort now in question has been provisionally
regarded as o distinot specios,

Campylodiseus philippinarum, . &pe (Plate X1 fig 9.)

Mediberia, ephippiformis ; trebris costulis (centum et amplins) in tres ordines
insoqguales lmguhritn: divizia, a qm'uua aren snbrotunda cirenmseribitur, medio ponetulis
razin quadeatim dispositis vix perspionis signatn, Ad mare Philippinarum,

This frostule, which was eollested in the Philippine Sea, possesses s dise of modorate
size, whick, by the flaxion of two of its axes, appears pomewhat quadeats in ontline. Tt
has a corena of numerots radinting costules, which are separated by an undulating line into
two rows of anoqual size, while the innor and larges is surmounted by a third row of short
cellules. The large contral aren in ornumented by & mumber of minute scattered granules,
which ars srranged in & quadrate manper,

Campylodiscus orbicularis, n. sp.  (Plate XVL fig. 10.) -

Valyis subrotundie vix flexnosis, ures elliption lwvi lineolarum serie eincts ; costulm
anbradisntes (M2) od ntramgue polum diviss.  Tn mari Japonico.

At first this form seon to be & variety of Campylodisenn lepidus (Plate X1, fig, 7), as
bath possess approximately wadinting costules or canaliculi, aud in the centre of both thers
ia an oval bynline ares airoumseribed by a series of small lines, The structure of the margin,
Lowever, is completily different in the two types. In the farmer the border is coarsely
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irregularly striated, and the intercostal areas are punctated ; vwhile in the latter, in
o o the intercostal quadrately arranged punctutions, the margin is dentisulated
mented with & distinet corona of minute granules. As serving still more sonelu-
‘determine the independence of the two organisms, it may be noted that while
symmotry of the radial costules of Campylodisous lepidus indicate that augmentation
'J_'_i'* g0 an all round the peripliery, in the preseat frustule somewhat lnger intercostal
l'unml at the {l:mutnmﬂy opposite points, so that it id manifest that increasa
e in these regions.

iscus oceanicus, n. sp.  (Plate XI, fig. 4.)

Hoxuosis ; costulis longiusculis, quorum apicibua eellulie vel costuls inter-
untur | ares contrali tereti subrotunds. In mari Pacifico.

This flexnons Diatom waa eollected in the Pacific Ocean, Tn it the radiste costules
pirele o #mooth and almost round area. At their sammit these alternate with another
for of costules, which scem to be elongated callules. These sre continued to the
ity of the submarginal wing, for which they form s support.

odiscus nitens, n. sp,  (Plate X1 fig. 6.)

: ptrm. fexuosa ; costulis pubradisutibus grandiosculis wream hyalinam

ua; costulm superius rotundo-complanata brevi spatio veluti granulo terminato
.:'ul Zebu, ex insulis Philippinis.

is small discoid form was collocted in the neighbourhood of Zsbu in ihe Philippine

'_‘H _1_ It is distingmished by possessing 4 eeries of subradiate costules, whose outer
-are somewhat ronnded, and separated from one another by emall interspasce
b e hmn&ed by emall round granule-like bodies, which mors centrally are replacéd
i fines: In the sentre there is a amooth area of moderate aize,

AP} ns wallichinnus, Grev., var, thaitivnss, nov, (Plate XVL ﬁg,ﬁ.}

This magnificent frustule, of which several specimens were collected at the port of
ith, nurpusses all {he others in the elegance of its orusmentation, It consiste of a lirge
i 5 shily folded disc, the eurve being reversed with respect to the twonxes. Almost the
utirs surfuce is ocenpicd by submdisting canalicnli, whicll terminate marginally in rows
Al ;’ tant ercet spinca. The canaliendi gradually disappear as fhey approach the contre,
' l‘bimmw amooth nrea exists  Around the two rounded extremitics of this area

- mber of more eharply defined punctations, the most external of which form
rele, & circumstance which serves to give greater prominence to the area in these

| Ot eomparing this frustule with others previously known, it i found to be most closely
(o, gmars, wxr,—vanT v.—1896.) Do
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related to the wallichianus of Greville ;¥ Dhut it differs from the latter in {ta
anmiﬁau'lﬁr hﬂgﬂr its far greater nnmber of canalicali, and in the arrangement of its
spines, which, in the Grevilluan specics, appear in the middle pact of the lines only, and
not thronghout their whole length as in the form from Tahiti. Moreover, the central grea
of Campylodisens wallichianus is linear, and id gharply defined Nﬂnﬂ ita entire margin,
and not at the two extremities only as in the present case,

Thess points of distinetion cunnot, however, be regnrded as essentinl, but depend
‘merely on the greater or less number of certain details of structure in the two types, so
that the Dintom now in question has been indicsted merely as & variety of the Grevilleany
frustule,

Campylodiscus anceps, n. sp. (Plate XVL fig, 2.)

Valvis rotundis, vix enrvatia ; @ maximis ; triplici granulormm eiroulo bia opposite inter-
rupto, a guo plurimm (64) brevissimem costule dimanant, Ad Zebn in mari Phil

Thin ia the most singular and novel form of Campylodiscus which has to be tecorded.
It possosses a lnrge and almest perfectly spherical dise, which ia bounded by a triple
graonlated margin, from which there proceed centripetally miumorous short costnles, At
two dinmetrically opposite points the margingl bands are interrupted, and ab these points
amall embryonic costules occur, By means of oblique: illumination it mny'h-u seen that
the internal border of the rim is vory finely atriated, while the centre is deveid of
omamentation of any kind, It iz also noteworthy that, contrary to what ocenrs in all
other knowt spedies of the genus, the valve iz almost smooth, It differs too from the
. other speciea by the abeence of marginal wings ; but the non-existence of these is explained
by the all bnt entire alsence of a valval curvature.

This curions frustule might be regnrded as presenting a transition: to the penus
Coseinodiscus, wore it not for the diametccally opposite arevlss that occnr upon its
rim, where sugmentation takes place, and in thia respect it approschoes nearer to the genua
Surirella,

The diametar of this novel form is 170 .

Niteachia, Hassall, W, Sm.
~ The gauus Nitzschio, which was instituted by Haseall in 1845 in memory of one
of tho first obwervers who called the attontion of nuturalists to the great family of the
Dintomneem, embraces the free compressod more or less bacillar frustules, whose linear
keeled wilves nre provided with one or more longitudinal lines of puncta, the keel being
often excentric. This last character is sufficient to distinguish it from the genus Amphs-

' Thle frusboly ks fgured in Schuldts Atlus, pl. siv. Ogs 15, aud 16,
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rora, whils the general characters of the shell prevetit it from being confounded with the
i

" The Nitwsehim are abundantly represented, both in freshwater and in marine col-
leefions ; but in the latter case they especially belong to the littarak flors, a ciroum-
wbanco which sufficiently explains the fact that observers lave in recent times failed
0 meet with so many new species of this genus ax in the case of many others which
do not flourish so sbundantly in the neighbourhood of the sea-shore. Among the
pumerous poundings made by the Challenger in different localities many species
0 rlhlgwulwm rocognised, but of these anly the follawing are worthy of special

tanting —

Nitaschia plana, W. Bm., var., wbmm nov, (Plate XIIL fg. 10.)

Tlul spécimen greatly resemblea the Nitsschia plang of Smith® when its outline is con-
pidered, although its extremities can hardly be callod acute. Its valve is obscurely striated,
while the keel, instead of bearing a single band of larger granules, is marked ut
intervals by small Emgu!mrly disposed but very prominent lines. 1t is also to be borns in

mind that the epecies of Bmith is a brackish-water form, while the present frustule is

marine, having been collected in the canal of Zebu among the Philippine Islands. Not-

standing these differences the latter must be viewed as only a variety of the former,

: y when the great resamblance of the two forms and the identity of the interrupted
wiriation of the two valves is kept cleatly in view.

itsschia obesa, o sp.  (Plate X111 fig. 11.)

Duplo longior quam latior ; medio angulariter constriota; apicibus obtuais ; striis
denss decussatis ; carins lata distinctioribus lineolis inordinste signats. In mari Philip-
| pinsrum prope Zabiv

* This form, which ia also from Zebu, is remarkabls in being only twice as long as it is

‘broad. It is angularly constricted in the middle, its extremities are obtuse, nnd the strie

nre densely decussate, The valve is flanked by a large keel, which is traversed by pmmut

lines of irregular distribution and direction.

Nitsschia obesa, n. sp., var, nov, (Plate XTII, fig. 13.)

We have here represented a frustule from the port of Tahiti, which is somewhat less
obese than that just described, and which is provided with somewhat cuneate extremities,
Its striation, however, is of equal delicncy, and the keel though narcower bears short
‘but equally prominent lines. From such characteristics it can only be looked upon as
posagssing o varietal importance.

V:Sea Pritchand, op. eik, o 779, 3 Bynopsis of the Tritish Datomaces, vofl L p 42, plo xv, p 114
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Niteschia vermiculata, 1. sp, (Plate XTII. fig. 12)

Magna, triplo longior quam latior; latere carinali per constrictionem angularem
Dilabato; carinm granulis distinctioribus medio signats ; spicibus euneato-obtusia ; valvia
vearmienlntim striolati=.  Ad Zebu,

Thiis superh Distom was eollocted in the channel of Zebt among the Philippine Ialnnda.
" Its frustule, which is thres times as long na broad, is angularly constricted in the middle,
‘and presents o bilobed aspoct, the lohes forming wide ourves, It is also marked by a row
of lnrge granules, and the extremnities of the walve are cuneately obtnse, The general
valvular ornamentation ocours in the form of tortuous linea of granules which intersect
oich othar.

Nitzschia mammalis, n. sp. (Plate XXIX. fig. 5.)

Medioeris, oblonga, sinuato-constricta ; apicibis productia, mammiformibus, éarina
excentrica ; striis transversis. In mard Arufurs,

This frustule; which was obtained in the Araforn SBea, has an élegant oblong form and
& deep central contraction, Itn transvemse strintion is uninterrupted longitudinally, and jts
extremities aro alightly prolonged and mammiform.

Bacillaria, Gmel"

When the movements of Dintoms are considered, the peculiarities presented by those of
the genns Baecillaria are the most romarkable and mysterions of any. The genus includes
forms which are gonerally nnited to one another laterslly, and in great numbers, and in
the living condition the individus! frustules are constantly gliding over one snother without
ever hecoming complately disunited.  Although various hypotheses bave from time to
time been advnneed to explain such wonderful phenomens, no olserver lus been ablo by
the most ingenions methods, by the sse of the most perfect aliject-glisses or the most
effivient methods of illumination; to discover any special organs that might bring abont
sach curions results,

When, by trgatment with acids or by mechanical astion, the frustules of the Bacillavie
become isolated from one another, their form may at first sight canse them to be con-
foundod with epecice of Synedra, Diotoma, or Nitsshio, Yet in the case of murface

it i easy, by placing the organiems in a glass cell bofore isolating the frustules
by the action of heat, to distinguish them by the charnoteristic disposition of the frustules
- already referred to,

Dy this means Bacillarian forms were frequontly récognised in surfase gatherings made
in the Bea of Asafura. The frostules were sublinear, lanccolate; and very slightly sigmoid.

1 Thin gotns waw astablishod by Gmolin in 1748 when he founded the spociss Bacillaria poradors (Linnans,

Byl Nat,, sl =il vol. vi, 1788 ; Wasmll, Froshwntar Algm, pl, xailil fig, 10| Kiitaing, Buoitl, pl. xai fig
18 Smith, Synop Bk DRk, wil, & . 10, L Txii. fig: 279, anppd. gl b fige 279,
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L]
fheir apicen were very acute, and the valves finely striated, while they were ot the same
surrotinded by a row of small granules or lines similar to those which ocour in the

Bacillarin socialis, (ireg., var. fndiea, nov, (Plate XXV, figa. 9 and 10.)

Tha known species of Bacillaria sro few, and amongst these Pritchard (op. oit,, p. 7B4)
focords ns Bacillaria socialis a form determined by Gregory ' as Niteschia socialis. On
pompuring this frustule with those from the Arafura Sen they are found to agres (1) in
Baving their valves of a linenr-lanceolate form ; (2) in being ornamented with a very fino
dransverse striation ; and (3.) in presenting acute apices; while they differ in the following
reepecte: (1.) The Arafuran frustules are slightly sigmoid, while the others do not exhibit
this peculinrity; (2.) the presémce of a contfal keel, mentioned by Cregory as occurring
fn his Diatom, is not to be detected in the present cage, in which® there is (3.) a band of
grastles which are somewhat more distinet and more sparsely distributed than the stris.

A}ﬂ:w;;h in the ahmnca af an anthentio preparation of Gmgur]"s apecies for purposes

itioned points of differenco between what are othérwiss two closely allied forms, the
ruetules now figured have in the meantime been regurdod as a variety of his typical form.

TRIBE m.~ﬂnmuwlqmm
Bhiznsnlenia, Tlhrenl.

Jldging from the various definitions that have been given of this genus, which waa
Mfirst introduced by Ehrenberg.” it does not appear to have been cleatly understood hitherto
B_ru].r ohserver, The definition given by Pritelinrd in his History of the Infusoria (p. 865) ia
28 follows :—* Filamentous, frustules subcylindrical, greatly elongated, siliceous, annulate ;
- sl hroadly cumeate ; sucface striated, extremities ealyptriform, pointed with & bristle.”
Tn the Mierogmphie Dictionnry, on the other hand, the following genurﬁ charasteristics
are pointed out =—" Frustules elongite, subeylindrical, marked with transverse spiral lines,
ends oblique or conieal, and with one or more terminal bristles.” Buf these dofinitions
eannot be maid to correspond move acenrately to the reality fhan that proposed by
Bhrenberg himself, which, secording to Fritchard, woa as follows :—" Lorica tubnlar, with
one extremity round and closed, while the other is atteaunte sud multifid aa if terminating
in little roots.”
It is not easy to understand why it was not recognised from the beginning that the
Y Trone. Micr. Soc, Lomd., vol. v, o 80, pl. & fig. 45,
¥ Miresbinz; Mikrogwol.; plabos xviid, Feslii;, sz,
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nimuts}mn@n,vﬁoh are seen in some species, and the spiral fine, which ia still more
frequend, result simply from the form of the distinet parts, which by their union constitjte
tlie tube of the Distom. That these frustules are composed of several parts that are more
ut lows linble to ba detached from one another—a phenomenon which may also be witnessed
it the case of tho numorous hoops of Rhabdonema, Striatalla, and such like forms—oan
hardly be doubted. The parta that form the tubalar walls, instead of being like those of
thie hoopa, nre generally somewhat rhomboidal or lozenge-shaped, and in some species, e.g.,
Rhizosolenia rolusta, Norman, thess, kaving two sided of the parallelogram extremely long
‘and united by means of two shorter sides, form a belk which i= terminated by two
transverse lines, In other species every constitusnt part is exactly rhomboidal and
eyuilateral, while they are bent round and united together in such a manner that they form
a tube upon which the lines of suttire appear to be arranged in & spiral msnner. Very
drequently the sides of each rhombus are somewhat curvilinear, and the obtusa angles
truncated, yet they fit together in such & manter as to constitute s tube. '

Among the Rhisosolenia, which were found frequently to sbound in many surfice
gatherings made by the Challenger, fruMules were often observed in a broken condition on
neaount of thelr size aud the relative tenuity of their walls, avd in such cases the
rhombeidal parts of which they wero composed ware frequently isolated from one snother,
while at the same time the sutural linea could be distinguished, It must also be recorded
that in some spocies the rhomboidal plates were found to be very small, so that the
perimoter of the tube waa formed of several plated, and in sueh cases (see Plate XXX figs.
11 and 14) the surface of the Diatom resembled the skin of a fish or of a serpent.

The genns Rhiwasolenia was alwoys regarded as morine until T'rofessor Hamilton
Laurence. Bmith discovered his very singular Rhizosolenta oviensis' and sabsequently
Fhigosolenia gracilis, which more rurely accompanied the former, in p surface gathering
mads on Luke Eris in North Ameriea.

In marine gatherings the genns, in addition to its occurrence as a surface form, has
also heen recognised amongst the comtents of the stomach and alimentary cansl of
Mollusea and other marine snimals, In soundings, and still aore in deposits, the Whizo-
soloniar can only be recognised by moans of their mucrones, which, like a solid or massive
wnbtance, can resist the triturstion and presiurs thut invariably reduce l-hm.rihin walls
o very minute and unrecoguisable ddbris.

" Another feature of great importunes, and one which has not hitherto been recognised,
in well seen in some of the speoies that have now to be recorded, namely, the existence of
o minute eavity towards the extremity of gach frustule. This eavity—il it is pot to be
rogardod as a consequence of the union—no doubt serves for the more perfect adhesion of
the frustules, which are disposed it rows or serics, o8 each corresponds in position to the
extramity of the terminal region of an adjoining frustule,

{ ¥ Beo figuro injvan Heurck's Synopsis doe Dintomeéss dn Balgiqua, pl lzxix, ig 9.
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s inermis, n.sp.  (Plate XXIV. figa. ¥, §, 10, and 13.)
-  dintinetis ; striis mmﬁm.moﬂﬂtﬁhm terminali truncato
A eevi Jongitudinaliter signato, Tn mai Antaroticn
@he four cylindrical (rustules here shown are composed of vings of trapezoidal plates,
il termitinte in oblique ealyptree. It is noteworthy that it all the terminsl mucrones
nt, and that the extremities of the calyptrm are tronoated, esch being ornamented
ot Jongitudinal line, the whele reminding the obgerver of the shape of a pen.
o feems to represent the mucro which is peculiar to other Rlizosolenian species,
tilichusﬁlutam:ated Ly the fact that in fig. 8 & trace of the line may be
od in the cavity, which ia 5o disposed as to receive the extremity of the sneceeding
gtnls. It is therefore of the utmost importanee to remark that in the definition of
s the terminal mucro, althaugh @ wvery general, cannot be regarded as an
uhunntumm Although varietal differences may exist in the four frustules
ii:my buve all been; for the sake of convenience, gronped under one specific nume,
hﬁ been soggested by the common clmuur of their extremities just alluded to.

HOTLS p-l}tj‘ﬂ.ﬁﬂtylﬂ.. n. Ep. {I‘Ill.t{l‘ XXIV. ﬁz, 2-}

s brovioribiis crebris ; striis imperspiontis ; processu ealypériformi brevi et acuto
o grmato, i mar Antarctico.

Inutnin is poonliar on accoutt of the shortness and multiplicity of its rings.  The
il muero ia strong and very mente, even more so than s indicated in the figure.

0 specific name of this Antarctio form is intended to be indicative of the ramukahlh
mruetor of its rings.

posolenia insmqualiz, n. sp.  (Plate XXIV. fig, 15.)
w mbnylmd.nm, comstans snnulis trausversis pamllelie; processn ealypheiformi
. :f'_ in acutisimum mueronom exeunts,  In mari Sinensi ad Hong-Kong,
I'ia.tﬂmm observed in a surfnce gathering which wes made in the neighbonr-
ﬁf ng-ﬁnng It ix remarkable on acevunt of the mequality ‘of ifs transverse
fameters at differont parts, an anomaly which may be attributed to regionnl inequalities of
gpressure on the rings, which, instead of being round, are oval in section, It is also
;ﬁ- Iy noteworthy that the ealyptriform process does: not: consist mlmulruf a singls
#, but is made up of two or three rings or distinct parta.

a sima, . sp.  (Plate XXIV, fig. 11) ,
_ Mﬂuml-mmum calyptra brevi in ohtusun lrevissimum mueronem desinents ;
imporspicus strista.  In extremo mari Antarotico ad glacies impervios.

J; tingtlhﬂjr strange uspect ia preseutell by the present. frustnle, whicl cannot be
d a8 an aceidental or monstrous form, as it has been froquently met with in the

L]

R
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samit collection. It is trus that much significance cannot be sttached to the srcnate
curvature, which ia here very manifest, but the small protuberant, massive, and almost
spherical mucro forms a well-marked charscteristic, and must be viewed as of apecific
impurtance.

Rhigosolenia sima. . sp,, var. noy. (Plate XXIX. g. 9). -

This form differs from the type, not merely by its size—a cirenmstance of little import=
nnes and attributable to pressure acting on the frustule—but rather in the construction of
the terminal calyptra, which is not simple but formed by the union of several picces.

Rhizosolania japomica, n. sp. (Plate XXIIL fig. 7.)

Forma subeylindrics, annnlats ; sonnloram divisione transverss ; striis imperviis;
mucrone terminali longissimo tenuissimo, In mari Japonico,

Ouly one specimen of this interesting typo, which was obtained in the Sea of Japan,
has Boen obeerved, It is charscterized by its very long terminal muiro, a sirenmstance
In which it perbaps does not differ fﬁm Rhizosolenia styliformis, Dright.'—and by the
(et that its rings are divided trunsversely—a churacter which is not found in Brightwell's
gpecics. Although its minute characteristies have still to romain incompletely determined,
it cannot be regarded as o terstological speécimen, but must be looked upon as the type of
a true epocies,

The orgsniem shown in Plate XXIIL fig. 8, although besring cevtain oxtornal
vesemblances to the Ridzosoletder in its general form nml in the nature of its extremity,
may not improbably ultimately be determined to bo of an animal mure, The absencs
of auy tende of division sod of sny indication of the origin of the mucro, as well as the
presence of o wery pronounced grauulation, are opposed to its being regarded us a
Rhizozolenian Dintom, while the fact that the specimen hns been found in a preparation
of fresl material made on board the Uhallenger has rendered It impossible to detarming
‘whether its walla’sre provided with or are deveid of silicosus matter,

‘Rhigosalenis murrayans, 1. sp.  (Plate XXIV, fig. 12)
(Cylindrica, constens partibue rectungularibus roticulstim dispositis, et *convexo
permingts, ot mucrone terminali instructe,  In mari Antarotioo,

Thia very sigular form presants an eutircly wovel wapect, yet possesses all tha
chaructém nesessary to its being regarded 48 a momber of the presunt gunus, It las the
form of » emall oylinder, and is composed of a large number of distinet equal rectangnlar
parts, whidh are cemented together, the tube being closed ut hth extremities by a conves

L Micr, Jawrn,, wol. P W, ol v. fig E}'}_Nmnm.':lm Mag, Nat. Hiit,, vol. xx. 1857, p 1568 ; Bchulten,
Alicr, Jourm, vl ¥ii. o 38 gl 3L fig. 15 Pribchard; op, it fu 865, pL vii. ig. 33,
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i surmonnted by short shurp points, Although the extremities can hardly be called
alyptriform, the generic determination that has here besn given cannot De questioned,
more especially as an abundant supply of siliceous matter has been proved to oocur in its
‘wealls by subjecting it to a process of incineration,

Rhisosolenia imbricata, Bright. (Plate XXIV. fige. 1 and 1 bis)

Tlhis form which ia represented on Plate XXIV. fig. 1 under a maghifying power of
190 dismeters, and at fig. 1 bis under & power of 640 diameters, belougs without doubt
b0 the Rhizosolenia imbricata of Brightwell® In conneetion with fig: 1 the unimportance
uf sitaching any significance to the proportion between the transverse axis and the length
ol the frustule may be noted, and it may also be obsorved that in the middle of the
munnlated series of rings there occurs o smooth ring: Here it is probable that the
process of divigion takes place, by the formation of a diagonally placed dinplivagm, which
uriges iu such # manner as to bring sbout the formation of two new ealyptrm.

The arrangement of the moailiform striss on thn other rings is radisting, the radistion
faking place ontwandly from a median axial line® Each ring is flanked by two emall
frinugular and gimilarly sculptured spaces, from which it may be inferred that the entire
annnlug is compoesed of two trapexoidal parts, on each of which the striee ran in different
dirgctions.

- Plite XXTV, fig. 14, represents u form bearing on its culyptriform extramity two long
wnd very acute mucrones. ‘Whether this appenratice is normal or teratological, or whether
it i merely wecidental—one mucro alone belonging to the frustule, the other being
ecasmally apposod—ennnot be determined. Should further obiservations prove that both
belong to the same Distom, it must be regarded as & néw apecies, but at presant there ia
nothing to show (hat it is not a moustrous form.

Rhigosolenia robusta, Norman, var. nov. (Plate XXIV. fig 5.)

Here there is shown the calyptriform extremity of » Rhizosolenia, which is remarkahle
an pocount of its extraordinary size and the soulpturing of simple radial lines which it
presents.  These characters coincide with those of Rhizosolenia vobuste, Norman, which
is figured in Plate viii fig. 42 of Pritchard's History of the Infusorin: The form of the
lutter, however, unlike that of the former, s compressed, and its muocro is described us
being * short, delicate, and nenrly linear,” instead of beitig short and cuneato-ncute, us in
the present case.  Yet these poiuts of difference eantiob be regarded as possessing moro
than a varietal significance,

The parts eutering into the mpmﬁon of the rings of this variety are sub-
rectangular, .

L Mier. Jowrn, vol. vi. p. ¥4, g, v. fig. 6
(B07. CUALL. EXF.—Fant w.—I88(0.) . bW
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Rhizosolenta (7) facctda, n vp. (Plate XXIX. fig. 4.)

Cylindrics, annulits, parietibus tenuissimis firmitate destitutis ;- annulis brevilis

alis.  Tn muri Adriatieo el Arafura

Among the surlace gathorings which have been made st intervals for some years past in
the Adrlatie, T have observed tho frostule bere figured from a form found on the surfuse of
the Arifurs Sea. [t ponsesses a delieate ptructure, being bounded by two nearly purallr-'l
lnngdmlmu.l lines, and crossed by transverso parallel lines, which are dispesed at approxi-
mubely equal distances from oue another. Townards ench extremity there is an irregular
wirely, whose diametar is to that of the frustule in the rutio of two to three. These circles
are the extromitivs of the tubular organisms, and, like the puinma, are so thin that
when dried on o glass they collapsa. Tt mny be noted, however, that the parictes, though
very delicato, contain siliceous matter, ae they resist-exposure to a rod heat,

Althongh the tubuliform part of this interesting organism bonrs a resemblanpe to the
Rhizosoleiian, no calyptriform extromities nve ever been observed, hence ifs true goneric
position ennuot Be delermined with cortainty, 1t can only be examined swhen motinted in
the dry state, ' :

An grguniam wihich s protty abundant in the surface of the Sea of Arafurn is shown
in Plato XXIX: fig. 8 1t is of ovoid form, and terminates at one of its slightly prolonged
extremitios in & dmall flat eircular area, from whieh & strong solid conieal point arises. At
its opposits extremity an opening is seen, which doubtless serves for the reception of she
anlivnt extremity of the muceesding frustule, The parietes are slightly and indistinetly
strinted, but the small torminal cirele ia surrounded by short but eomewhst more pro-
tuberant lines, Although she sppearance presented by the pointed extremity recalls the
ealyptra of a fhuzosolenia; it is at present impossible to determine whether the arganiEm
really belongs to this genus or 38 a sporangial form. It iz elear, bowever, that it
in & normal form, as many similar specimens have beon obeerved.

‘Rhizosolenia arafurensis n. sp. (Plate XXX. fig. 12.)

Frustula eylindriea; von antmlata; pariotes pictibos subtrapezoidalibns composite ;
calyptra desinit in elongatum, obtusum, tabularem mucronem ; etrie impervie.  In mari
Arafura. ] :

Although in all other recent and fossil Rinzosolenia the terminal mucrones are solid, the
form shown ot Bg. 192 hoa this parb tobulir and obtasze, The frastular walls are compossd
of subtmpezoidal pleces, tho separating quasi-sutural lines being meroly thinner and moro
transparont strands, The strise ornnmenting the various parta are execedingly delicate,
~ but their presence is argued by the slight tint that oy often bee mgmmd under the
IBiCrOsCopo.

On Plate XXX. figs, 11 and 14, two other forms of Rhizosolenia are represented, in
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' *ﬂihmh mn;nmle—ltkn parts go to furm the eircumference of the tulies, Thesa
e .ll"! in both somewhat irregularly quadrate in outline, but they are ralatively much
tin g 11 thao in fig, 14, As in the ense of Rhisosolenia arafurensis only frag-
o _hmhm observed,

» Dactyliosolen, n. gen.

8 tow-net, which was wrought on the surface of the Antarctic Ocean on
el B 1874, lut. 53° 55" &, long. 108" 35 B, somo interesting forms, akin to the
oleniw, Elirenb,, were celimh:d In both the form of the frustules is cylindrical,
hoth it 1a mmpusm{ of plates of trapezoidul outlive—the Duotylivsolen eylinder
'_ X, fig. 7) being manifestly the result of the union of a serios of hoope, which,
il detachiod along tho lines of suturs and«sprewd out on a plave, would present long
"" [lmﬁlsa terminated by oblique parallel lines. But, on the other hand, in Duety-
iolen. there is no trace of the calyptriform extremities, which are esientinl to the
polenize, so that it cannot be sscribed to the latter gonna &yn.rt however,
this circumstance, it is of importanes to obsgrve that at intervals in the course of
ilament Ayaline bolts oceur.  Bach of these scems to be a terminal belt of union
ﬂlu various frustales, any adjoiving pair baing aeparated by a space equal to
:ma—trmth of the diameter of the frustule. It is ales to be remarked that at the
nfjunctmn a fow incipient granules or denticules may bo perceived, and it is very
portant. that thé cellules, which orpamont the component rings of two adjoining
les, stand on the opposite and not on the correspondinly marging of the rings.
Jﬁhﬂ the combination of such characters is sufficient to warrant the gstablishment
{8 new guma gnust be admitted, and it has been named Dactyliveolen® from the
: e that the porfoct tube is composed of a series of ringa or Loops.

Dactyliosolen antarctious, n. sp.  (Plate IX. fig, 7.)

Forma cylindrics; frustulum compositum ex pluribus annulis cellulatis’; cellulia
luensibus oblongis.  In mari Antaretico.'

Whis is the only species of the present genus thel has yet beew observed, and its
*thagacters are consequently those of the genus,

Chsstoceros, Ehrenb,

- The following is the defiuition of his genus given by Ehrenberg (vide Pritohard’s
History of the Infusoria, p. #61):—* Frustules without strim, anitod with the adjscent
% by the interlacing on each side of awns procceding from the frustule, or from
o st botweon the frustules;, and so Emmmgl filkment.”

I a} more exact and at the same time more concise definition ia found in Louder's
Volmerddiop, s ping ; sadgs, n elimnul ar plye

1
=
i



i THE VOYAGE OF FLM.8, COALLENGER

Memoir on the Marine Distoms of Hong-Kong, annotated by Ralfs, and printed in the
Traneactions of the Microscopical Society, new series, vol. iv. It runs thus :—* Frustules
mnul.h or minutely punctated, united with the adjacent ones by the interlacing of svwna
seding {rom the frustule™’
<Al the members of the genus Chartoceros are extremely fragile, so that it is very diffi

enlt to distinguich them in deposits, espeecially in marine “mud, in which anly the moty
‘yobust forms are to be recognized, mch as sporanginl Gomiothecta, Dicladie, or Syndendrio.
On the other hand, filaments of Chatorercs are much more abundant in surface collections,
being perhups even the predominant forms, and smong those collected in the Challenger
tow-nets, epecimens belonging to the grester number of known epecies bave beon
obsorved,

Chmtoceros’ protuberans, Lander, var, nov.  (Plate VIIL fig. £.)

That o form of the Chatoceros protuberans of Lauder * in here represented is indicated
by the mammillar gwelling on cach valve, the outline of this protuberunce being clearly
seen in the oval space intervening between two adjacent frustules.  This speciesis described
by dte founder ns posseszing minute bristly awns; but thess are not to be observed in
the present frustule, and on consolting the plate of the typical form given by Lauder
minuts briztles are only seen in connection with the terminal valves. If this ia the
normal cendition the specifie definition given must be regarded as imporfect. Since, how-
ever, the series of [rostules sgpresented in onr plate may be incomplete, tho precise differ-
ences between: the two organisme canmot be definitely fixed, although the warietal
character of $ho series st present in question may be provisionally nccspted.

.

Chastooeras dispar, v, sp.  (Plate VIIL fig. 6.)

Frustuls compreass, in seriem per longas setas teretes connexa o valvia procedentes, et
ad originem constristas ; valvis alterne coneavis eb subooneavie. In mari Antarctioo.

This form shows several unalopies to the Chatoseros decipiens of (leve® bus no traces
of striation or of punctation dre tp be found in the filaments or awns as in the ullisd type,
Mozeover, the awns arise, not from the anglo of the frustule, but exclusively from the
plane of the valve. At a short distance from their origin each filamant presents a alight
swelling, and one of the valves is always more concave than the other, & eireumstince
which has suggested the specific name.

This species was found in the Antarctie Ocean,

Tl lateer deflnition, whieh dves not excludo punoctated forma, agnin illaeteates thoTnueowity that froquantiy
wrtion anil thiad Tuw slmaity hean roferred o, for extending original definitions,

£ Remurks on the Mirma Distomaons found at Hong-Kong, with deseriptiona of now spegios, Frana, &,

Soo, Lot norw semms; vol xil. o 70, pl wiif, fig 11, 1564
% Dhiatoma Srom the Astic See! Bitang & Swwsbz Fel, Abwel  Hamdl, Bawl 1, Ne 15 po11, pl &

figa, & annil 0



e xioribus mediis valvis aesurgentibng of alegmtarwuﬁl. In mari glamli Antarctico,
This is without doubt the most
logant type of the gennz Chatoceros,

8 Apturotic Ocesn in the furm of
omg serinte frostules, which were
ited together in puirs by a common

delt. The valves are oval and notalily
Iganvex, snd their awns, which are very
i g snd smooth, originate from their
eutre, proceeding first almost st right

rwards interlacing by an elegant
eurve with the correrponding awns
of an adjoining frustule,  ‘Where this
nterlacing: oceurs the swns are curved
liorizontally and bent in such a manner
that each ia alternately prolonged in o
direction at right angles to the plane
of tho other, At the inferior valve of
he terminal fristale the two seto are
smewhat shorte® and are symmetri-
tally curved downwards,

The Dbelt alrepdy  alluded to =
giliceous, and its presenco ia difficult
reeoncile with the independence of
e two frustules, nor is it easy to

mgine how it can disappear, and go

ave the latter frea,
The species has been named in
 homour of Mr Janisch the wall-known

mlﬂiﬁ Chotooeron fanisvkinum, . 1,

| Ohstoceros eurvatum, n. &p.

Frustula solitaria ; valvis ovalibus, eurvatis, snperiori convexs, inferiori concava ; sntia
i medio valvarum ntrinque inferius curvatis, brevioribiua ; zona quadruplo transverse lon- -
{glor quam Istior. Ad meridiem insulss Heard,
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This isolated frustale possesses four awns or cornun, originating from the centre of
the concavo-convex valves. Those from the externally concave or inferior valve are alightly
tortnous, while all are short, and bent downwards. The zonal side
is about four times asdopg as broad.

The specific nume has reference fo the curvature of the valve,

Oh=stoceros criophilum, n. B

Frustuls oblongs, valvis convexis (superior inferiori convexior) ;
sefis spinunlosis longissimis s mediis valvis orientibus, et inferins
curvatis. In mari Antarctico.

In this Diatom it i to be noted thst the two valves differ {rom
each other in two important respests: (1.) The hmght of the
Ohastoctrop porutus, v ppper seems to be double that of the lower; and (2.) the. upper
'fulva ia decidedly more convex thian the lower. Rlin sctee are vory long, spinulose,
gpring from the middle of the valves, and are slightly curved vear their origin.  Tn tho

]E
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Clevivesred evloghiles, 1 i, » Cliotomrrea sivale lam, W, 5

tourse of their length they are omamented . with sparsely and somewhst isregularly
disposed apiculi, all of whiok are directed towards their distal extremitios
"Plia species was gathered near the ice-barrier of the Antarctic Desan.

ERORSOR colP IR, 2. 5.
Valvie ovalibus, uns convexiuseuls, altern plana;: eetis longisimis a media valva
eanvolute orientibus, . In mari Antaretico inter insulas Kergrnolon ot [ourd.
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ﬁ!ﬁs]}mtum was obtained in a surface collection made in the Antarctic Ocean between
ierguelen and Heard Islanda,  The frustules are subquadrate; and arranged in a series.
flse valves aro oval, the one being convex and the other flat. The setm originate in
this centre of the valve, and, after curving round each other, diverge horizontally. In
lie Bgure only two awns are seen between two adjoining frustules; the remaining two
deing vithor broken off or shortemed. On the terminal valve the setis ave seen in an
embryonic form as a pair of short pmtuburmnm At their origin trlmy are always
ponvolute, & charaoteristic which is referred to in the name of the species.

hestoceroa radiculum, n, &p,
Fruatulm solitarium ; valvis ovatis, bino pmm atbmarginali, iuflato, costulats,
provi.  Adl meridiom insule Heard,
This very puzaling form was colleeted to the south of Henrd Ialml in the Anturetic
. It is always solitary, and its setw, instead of extending in a long line, form
sliort gwollen appendioss, like bulbous roots, which are to = greater or less extent marked
iy longitudinally directed costee that sometimes bave their origin on the plano of the
sulve. To increass the difficnlty of fully understanding this type it is to be noted that
lin addition to two setm or cornua of the form just described there are in BOME CREes

ki wrpmus prnedivy -
Hew, my wp

. Chatoceres ooy, moepe. van o

protuberances, which are twice as long, but are provided with less pronounced swellings,
and are dovoid of costie, Such forms may be provisionally charscterised as constituting
.mtyc of the typical species, In a second Emup_rnmqﬁ'—thm iz found n tns-
verely atriatod medinn zone and & single median projecting knob batween each pair of lurge
bulb-ike marginal protuberances.  Whether theas differences from the typical Species are
to be regarded as varietal or as indl:;ntiru of g0 many distinet species il is diffieult
to decide, althongh probably the former view is the more correet, and has been here

~udopted.
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The small but distinet projecting processes which are somstimes present in the centre
of the valves have also been regarded as having but a varietal siguificancs.

This epecific nama which has been adopted, will serve to remind the observer of the
utirions form of tlo setw or processes. .

Clustoceros, &p. (1) nov.
The snnexed woodent represents n Chatocernn valve with long dentioulate awns,
but hitherto insufficient materil has bean obasrved
. to ensble s complets neoount to be given of its
« specific clisrnctere It must, therefore, be indicated
ad & doublful species. It was obtained in o surfnce
collection mads to the south of Heard Tsland.

Chstocaros incu;'v'um, Buil, var, wmbonatum, nov,
(Plats XXIX. figs 10 and 16.)
An examination of ths contents of the alimuntary
tithe of two Hohini dredzed in tho North Atlantio ot Station 47, from & dipth of 1340
futhomy, revealed the presence of nomerous Diatoms, which were no doubt serving as
food to the animals in question. One of the most frequent of thess waa the very mmall
Chatoceros shown in the present figures. Ite oval valves are provided with short re-
cnrved flamants, and the frustules are never found in series. Ilenee the entire genua
Chintoceros sy be divided into two sections, nemely—(w.) Chintoceratidin gregaria, com-
prising all those forma that oecur in chains, and (D.) Clitocerotide ackitariaw, embracing
all free species—us, e.g,, Chatoceros radiewlum, nand the form now before us.
The chief point of distinetion between this form and Cheetoceres incureum, Bail,)
cousists in the notable swelling at the centre of the valve which is to be found in the
former. '] his, however, can lurdly be regarded us o difference of apecific importance.

Chighrrred, wp. [T] zov.

In the gonus Chatoceras, T include three genera established by Ehrenberg’ namely—
Dioladia, Goriotheeinm, and Syndendrium. These have from the first presented great
difficulties, and, in the words of Brightwell,' * much must yot be brought to light before
i satisfuctory classification of thia group can by effected.” The nncertainiy in conneetion
with them is owing to the fact that they have hitherto only besn observed in a fossil
condition in deposits, so that it has been found impossible to understand their form
when in a"tate of sctusl vegetation sufficiently well to enalie flio obssever to uscribe to
thom their proper place it & gystem of classification.

¥ Mier. Jintroue, vol. Iv. pl wil fige, 9-11. * Ehrenbery, ummmiunin.
% Ghuard, Jinieny Mlier. 8ei,, val Iy, p 106-109, pl. ¥,
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It has already been observed that in some living spocies of Chatoceros, Gontothecia
i embryonic stages ocourred, and for this reason Brightwell' by analogy, has main-
2 that the throe above-named genera are not organisms per se, but dependent and
subordinate parts of species of Chalocervs,

In confirmation of thia conclusion, I have repeatedly ohserved conditions such as are
” ted on Plate X1X. figs. 7 and 8, in which there may be seen frustules of Dicladia
' lus, Ehrenb.,? encloted in frustules of Chatoceros, and as no substantial difference
i found between Dicladia and Syndendrium, the non-independent character of these
goners is monifest.  But what can be the significanse of this singular organic siliceous
Izbﬁy enclosed in & Diatom cell, and itsell conatituting another cell ¥ It would setm as

if it sporangial nabure was beyond doulit, and iv must decordingly bo regurded as designed

fuor the reproduction of the species.

This interpretation of the so-ealled Iheladia, Gontothectum, and Syndendrium, is
# confirmation of the opimon of Dr Wallich, who, instead of, like some others, viewing
the sporangial frustule as & means of restoring to ita original dimensions s Diatom whick
hiad been diminished in sizo by successive divisional processes, viewed it not as a normal
and independent orguniam, but as a transient monatrous form designed for the elaboration
of sporules or embryonal forms, and therefore capable of reproducing the species.
. “In fact it had been observed that every species, by the process of conjugation, must
be represented under two forms, one large and the other small, between which a gap
exizts, over which we have at present no means of bridging except by supposing that the
two balves formed in cell division need not always be equal, and that by dwindling away
through a snccession of steps of this kind, the progeny of the sporangial frustules may be
reduced to the original size.” But that this does not happen may be shown by recalling
what takes place in Cocconema, Ehrenb,, in a collection of which it is easy to observe the
sporangial, accompanied by the normal and much smaller form, without being abla st the
same time to recognise the gradual diminution of the frustules by which the extreme
dimensions are reunited. (See vol. i pl. xxiii, and val. ii. pl (), Bynopsis of the Britiah
Diatomacess.) Moreover, the same fact is shown in a still mors convincing mauuer by an
observation made by Prof. Humilton 1. Smith on the Stawroneis gracilis of Ehrenberg.*
This well-known naturalist recoguised that the sporangial form is the samo as that which
Ehrenberg called Stauroncis phaniconteron*—a type which greatly differs from the former
in the delicacy of its stristion, so that, instead of being regarded as s specific and
independent form, the lattor must ba looked upon as bub s transitory reproductive form
of Stauroneis yracdis, Elirenl,

' Rrighbwall, Quast. Jouen. Micr. Sei., vol. iv. pp, 100100, pl vil fgs 53-60.

! Ehrenberg, Milrogeologie, pl. xxv, A, 17, bg. &

® Ehreaberg, in Kiitzing's Dacill,, pl xxix. flg. 3; Smith, Bynopeis of ths British Diatomacess, val L p. 08,
il xix. fig. 188,

¢ Kitteing'n Baelll, pl il fig 03 ; = Naviewlo phonicenteron, Ehirenbery Infun. pl xiit fig 1 ; Smith, ap
vit,, wol. i p. 5% pl. xix. fig. 155,
(#of, CHALL EXF-—rant v, —1880.) nii
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‘Chatoceres dieladis, n. ap. (Plate VIIL fig. 1, and Plate X1X. figs. 7 and 8.)

I.l!ﬂllﬂﬁlin Iatere zonall tranaverse triplo longioribus, undulatis, in series per spatium
‘medio constrictum divisis ; qum binis utringue cornubus brevivsculis subelavatis quater
costatis conpectuntor, setarum costis spinulosia . Inter Kerguelen of Heard.

The spreios of Chatoceros in which specimens of Dicladia capreolus, Ehrenh., have
been ropestedly obecrved, was often found in gatheringe made bétween Kerguelen and
Heand Talands, near the polar ice-barrier in the Antarctic Qoean.

The frustules bave their zonal sides three times as long as broad, while the transversaly
directed bounding live is undulaking, go that an oblong space with n centrl contruction i
left butwoen the adjoining frustules. The setw, which kpring from the surface of the
valve, are somewhat shiort, and are provided with somewhat clubshaped onter extremities
which bear fonr thorny ribz

Bacteriastrum, Shadb,

This very remarkable genus was instituted by Shadbolt in 1860 to embrace sevaml
eurions small sun-like organisms, which are surrounded by o few radiating protuberances
of considerable length, and which are very often meb with in the stomnch of Maollusea,
Shadbolt defines his genus in the following words:*—* Frustules awned, united into a
jointed conferva-like oylindrical filament, valves discoidal, with marginal radisting awne't

Although thero i3 u great analogy between the present genns and Chatoceros, 1 mn
of opinion, notwithstanding the opposite view of Professor H. L. Smith, that the diifor-
encss uro eufficient to warrant the preservation of both, apart altogether from tho less
Aimportant, question already referred to of the desirability bf avoiding tos great multiplica-
tion of the specica belonging to auy given genus.  Amongt thess diffirences miny Lo noted the
following :—(1.) In Bacteriastrim the valves arc slways perfoetly round, while in Clhato.
ceros they are generally oval ; (2.) in the former there is a greatér number of swns, which
always mdiate round the border; than in the latter; and (8.) in seriato Chatocerotida
‘the frustules constantly interlace by the nlternate erossing of the awns—s character whicl
18 not found m Bacteriastrum,

Ouly a fow apecies belonging to this genus are yet known, and these were diminished
when Lander,® after observing thak Buoteriastrum ewrvatum, Shadb., constantly ter-
minated the series of Bacteriastrnm fupeation, Shadb.,* united the two forme under the
nameo of Haateriastrum varians. This impertunt observation, however, increnses the
difficulty of determiving the exact limits of specific forms, and, althongh among thoss

 Pritehprd, op, o, p 803,

B Prail Mick Soe Lisid  now serles, vol «il g 7, plo R Oga 1-0, THOA

® wActinisus sagfurentye, Ehmanly, Mikrogool, pL xexv. B A, fig 10y Aefiniens Seepianariva, TKhiomh. §
Artiridesid binicliniarins, Ehvobi, s, 6il.  Sea nlso Pritelined, op. eft, p 863, pl wii g 963 Trane, Micr. Sor,
Land, vol 1 pl. & fige 1 und 8,
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gﬁm which have now to be recorded from the Challonger collection, soms may
 be found not to be specifically distinet, bus to be difforent conditions of o specioa
oy lm:wn, distinetive names have been provisionally applied in all cases where the
g differ notably from one another, or from any hitherto recorded member of the genua,

_ trum brevispinum, n. sp.  (Plate XV. fig, 8)

1 ulvie setis submarginalibus, numerosis (29) Lrevibus, levibus, cuneatis, rectis. In

ﬁhm ad Hong-Kong.

species oceurs nbunduntly in anrfuce gatherings made in the nﬂg&ﬁnuhﬂ of

[t bas the form of & large round byaline dise, which is surrounded by

ous (twenty-nine) short, steaight, radiately disposed, and gently euneated thorna

‘-=- £, Theso sotm cannot be regarded es the representatives of longer filuments that
g become accidentslly ablireviated, as their outermost extramitiva do not present the

' peasance of any troneation.

* The speeifio name that has boen spplied hue reforence to the shortuess of the spines.

T m brevispinum, v, sp., var, nov.. (Plate XV. fig. 6.)

| !:'nm the same loeality the form represented in the prosent figure was obtained. It
be distinguished from the proseding by its smaller sizs, by being furnished with only
nﬂiatmg getme, and by having the centre of the valve ormnamented by » single granale,
oh may probably indicate that it has been terminal. Notwithstanding these differ-
s, however, it can only be regnrded as possessing a varietal significanice.

astrum wallichii, Ralfs, var, hispida, nov, (Plate XXIII, fig. 3.)

T.'lnnfrumlo cannot be viewed vtherwise than as o varioty of Ducteriastrum wallichu,'
Hialfz, which is provided with * smooth, simple, divergent awms.” In the Challengor form,
it the other Laud, the awns are not smooth, but are provided with manifest apiculi. This
1:5 simstancs may be recalled by the varictal name hispida, which bas been proposed for
Hhis inferesting form from the Arafura Ben.
ﬂnﬂita XXIX fig. 6, the same variety is represented from the mlghhuurhuuﬂ of

ng-Kong,

v epirillum, 1. sp,  (Plate XIX, fig. 2, and Plate XXIX. fig. 1.)

Bitu mbmnrgmdlhm tubulosis et apinularum spim decoratia, In mari Arafurs.
~ The present figures show what is probably the terminal valve of the same spocies, of
which perhaps they axe two varistics, The curves of the swis in the one are slight and in

1 .;{Em bacteriastrem, Wallich, Micr. Jomrn,, vol. viik pl ii. fize 16 and 17 ; Prilcband, ap. ok,
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the same plane as the valve, while in the other the awns are flexuous, being first bent
downwards and then curved round. The circumstance that one valve possesses a singlo
contral granule, while the other has saveral amall irregularly distributed granules, is unim-
portaut, but it is » matter of greater significance that in both the awns are not filiform,
and that in both they are adorned by clogant spirals of very emall apiculi, which give o
singular appesrance to the valvea. In contradistinetion to the last-named characterigtie,
it may be noted that in Hactericstrum varians, Lauder, the awns are filiform and amooth,

Bacteriastrum varians, Lauder, var. prineeps, nov, (Plats X1V, fig, 2, and Plate XXTX.
fig. 3.)

Thia interesting form occurred in the rich gnthnrmg maile on the surface of the Sen
of Arafura, an intermedinte frustule being shown in Plate XIV, fig, 2, and o terminal
frustule in Plate XXIX. fig, 8. The former possesses the singularity of having the two
filamenta into which each ray bifureates different from one snotlier, the one belug alightly
acconte and the other spirally bent, while the disposition of these filaments in such that
the eurved always altornate with the spiral, Tho latter has the rays umiuiu.tmg and
elightly curved in the anme direction. The rays of the terminal frustule do not arise from
the perimeter of the valve, but somowhat more contrally, & cireumstance which indicates
that the valve is somewhat convex ; moroover, a single central grannle is very distinotly
seon in this case.

Although the associntion of such characters gives the entire series a somewhat peculiar
sppesranos, tho present singularly distinet and elegant forma cannot be regurded as
specifioally distinet from Baeteriastrum varions, Tander, from which indeed they differ
only withi regard to the condition of thy rays,

Bacteriastrum varians, Lauder, var. nov. (Plate XXI1IL fig. 1.)

Another new variety of Lauder's typical form is hore shown under a magnifying power
of 400 dinmotera. The round central’ aren ia entirely davoid of ornamentation, but near
the periphery eleven stout mys project round the contral dise. These tays are approxi-
mitely ot & uniform distance apart, and at their origin are somewhat awollen, a slight
involation of the proximal bounding line of the ray occurring here just in the line of the
Jongitudinal axia of the myn. Ab their distal extromitios the rays bifureata, the main shaft
of each having, however, a length conmidernbly greater than the dinmeter of the centrsl
dise. The branches of each bifurcation are bent in & graceful curve towarda one another;
their dinmetor is somowhat less than that of the muin shaft, and their longth is somewhat
less than the rading of the disc. Where the bifureation takes place a short, straight, but
well-definod line runs down the shaft of each ray for a short distance. The almost perfect
uniformity of the dimmeter of the rays from their origin to the pointk of bifurcation is

espeoially noteworthy.
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Corethron,' n. gen.
},.f. new forms upon which thia genus is established are exclusively Antarctio, They

‘being surrounded by a coropa of awns, which are more or less thick and long, and are
oth or thorny. Although from the rarity of these interesting organisms it was not pos-
il to determine their ilicepus or non-siliceous character by means of lﬂlﬂl this defermina-

o visible ul{unga on their form, so that their distomaceous nature could not bes doubted.
hough the presence of long awns radiating round the valves might affiliate the
' organismns to the genus Bacteriastrum, the two groups of forms differ very

sTa ga;d in series, while their general form ia cylindrical or eylindroidal —one axis
jng much longer than the other—and the awns are never tortuous or dichotomous

ea of forms, which nnquestionably have certain affinities to Chatocercs, must be
gmeded as forming a transition to the tubulate Rhizosolenim.

The name that has been proposed for the genus has reference to the “ Lroom "-like
ppearance of the frustules, and the following generio definition may be given :—Frustula
lindrica, libera (1) ; valvis convexis, setarum radisntitm corons einetis,

ecording to the character of the connecting zone and awns this genus may be divided
fute two sections, embracing—

A, Forma with simplo smooth eonnecting zones and smooth awna.
i Forms with complex annulate connecting zones and echinated awns

Brorton A. Conmecting sones simple and smooth ; aums smooth.
1ro) mﬂphﬂnm.mep (Plntnm fig. H}

glaci mpminn.

rf!ﬂlil long and perfect little oylinder hua & longitudinal axis, which bears to its diameter
fho mtio of 14 to 1. The awns are long and very delicats, smooth and radiating in the
mume diroction at the two extremities, The two valves are extremely convex. This
type ooours not nafroquently ab the Antarctic ice barrier, and on floating fields of ice.

Jorethiron criophilum, n. sp., var. nov. (Plate XXI. figs. 12 and 15.)
Probably the frustules here shown only represent two varieties of the preceding specios.
Both differ, Lowever, from the latter (1) in baving the longitudinal axis shorter and

b wignipen, Biroom.
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tho dismeter greater, and (2.) in possessing & oylindroidal rather than # cylindrical ontling,
while (8.) one has the valves exactly bemispherieal, whereas in the other mors pro-
oberant form they are somewhat globular. Whether such distinetions have more Lhan
w vstietal significance must at present remain somewhbsat doubtful, althongh the evidence
would seem to indicate that a specific value may be ultimately assigned to them.

It may also be noted that the line bounding the upper valve in fig. 12 is undulating,
while in fig. 15 it is straight, but provided with thres well-amarked involutions which ure
directod fownrds the centrs of the frustule. The radiating awns in fig. 12 are also
relatively lurger and somowhat more elegant than in fig. 14,

Corethron, &p, '(Plate XV, fig. 7.)

The organism here vepresented, which has been fignrad from o preparation made on
board the Challenger, is also manifestly a member of the present gonus In it the
w:m, which sre nob represented in full length in the fizurs, are very strong, long,

and ribbed, and—a cirenmstance which is characteristic of the genus—they are never
numerous, while their diameter is almost uniform throughout.

As this form hns not been observed from its zonal aspect its real spenific value must
remain doubtful.

Becrion B. Connecting sone complex, annwlato ; awns ochinated,
Corethron hispidom, n. ap.  (Plate XXT. figs. 8 and 5.)

Forma eylindries, annnlste ; valvis homisphmeiois spinulosis; sefi= costatis, echinuatis,
In mari Antarctico,

Althongh the frastules shown in the firesant figures undonbtedly belong to the eame
gpedies, in only one are the detuils of struoture representsd. The connecting zone is
composed of many hoops which aro united togother, and in this respect, through the
genus Lauderia-of Cleve, the genus Corethron appronches thiat of Ridzvsolenie.  The awns
ure strong, thorny, and costate, bocome gradunlly attenusted from their origin to their
distul guds, whera they are reduced to mere lines, and spring from the margin of the homi-
spherioal valve, the surface of which is roughened by very minuto thorns, The presence
#f these thorns: luu- been employed in naming this interesting spocies.

w murrayanum, b spe  (Plate XX1 fig. 4.)

Forma oylindrics, annulata ; valvis convesis, levibus ; setis costatin echinatis, In mari
Antarctics.

This somewhat large beautifnl eylindrical otganism—the longitudinal axis of whiah is
equal to the distmeter—has two convex valves, which have the form of the segment of a
sphere, Tho cylindrical median zone is snnnlated, and o definite line of suture, as in
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ira, is eeeri in the centre. The awns are ribbed, gradually attennated, and beac
iilpawi but well-defined thorns along their margings, The valves are perfoetly

T ucmﬂ:ng1y elegant Diatom wns found in & preparstion made on board the
allenger, and hns been namod in hononr of Mr John Murray.

on (1) &pe (1), (Plate XX, fig, 6.)

. -~ tu:gulnr epherical orgunism bere represented in provided with a niﬂad zone,
g o double row of distinet round granules, and & corona of very fine echinated
ﬂighﬂj' arcuate swns,  Although it is by uo means an ensy matter to defermine
mmumﬂgufurm bolongs, I wm' of opimion, from the fuct thas it has been
mtrted with other Clarethral frustules, that it is a young form of & species of
; the adult form being reached by the development of a connecting zone, The
&tmtula would thus become ylindrical, and be terminated by two convex valves,
_.unnId b purrounded at their margin by a corons of granoles and by ciroleta of

Stepbanopyxis, Elirenb,

.Gmr.'illu‘ and Professor Walker Arnott, departing from the recognised lawa of
I Intt:m. have desired to substitute the name Chresswellio for that of Stophanopyres
ol by Ehrenberg, This snbstitution, however, has not besn generally adopted,
anding the claime that have been advaneed in its favour, sb that the old
d .‘--= Hon remaing, the genus being defined as follows : *—" Frustules gimple or vnitad
Juto short filamenta, in front view orbicular or wblong, composed of fwo cellulose valves,
wach having a crown of tecth, spines or membrane; eentral portion obsolete ; Interal view
‘eironlar.”

T
LT

ephanopyxis kittoniana, u, sp, (Plate IX. fig. 5.)
E:mtu}m globoso~cylindricis, lineariter punctulatis, et Per a'p:m coronum inter se
‘eomiexin,  Ad insulas Philippinas, .
* This organism presents a series of four suborbicular fruatules, which are nnited by
mnh corona of eapitulate processes, nndmgmnnhﬁdotpmhkﬁinp&uﬂel lines
running in the direction of the longitudinal axis of the sevies. Although some offinities
are hete presented to the Cresswellia turgida of Graville, for example, in general outline

1 Bon Girogory, Distama of the Clyde, p. 64, pl vi. fig. 108 Grovills, M. Jown., vol, vil. pp, 163, 160,
Pl vii fige 14-105 Transe Koy Son Edit, vol, ot p 850 ; Ihrenherg, Dio Infusionsthioeden, p 165
Md.hdhﬂ.d. Wise. Horkin, 1844, p!ﬂi.llh@ndmlﬁ‘pl.mmﬁg.i.ﬂﬂz 14, fig. 0,

¥ Pritchard, op: cits, p, 820,
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and in the form of the processes, it is to be fioted that the latter is areoluted instead of being
dalicataly punctated, and instead of being globoso-cylindrieal it is oblongo-cylindrical.
The specific name of this Distom, which was collected in the wseighbourbood of the
Philippines, hus been given in honour of Me Kitton, the well-known English miorographer,

‘StephanopyxisIrapax, n. ep.  (Plate IX, fig, 9.)

Valvie convexis, levi margine hine grandinscularom cellularum ordine einetis, medio
granulls rariorilms radinntibus ornatia ; o cellularum corons decem adunce spinm adsur-
gunt.  In mari Antarctico.

This small discoid organism was obtained at Station 153, lat, 65° 42" B., long. 79" 49
E, from a depth of 1675 fathoms, in a bottom of blue mud. It is terminated by a wide
smouth border, within which » eirele of very large callules oceurs. The dise is ornae
mented with delicate subradiating granules, which diminish slightly in size from the centre
to the periphery, Between the contral dise and the collulur corona ten strong claw-like
structures arise—a charactoristio which mnat bo held as of specific importance.

Stephanopyxis turris (= Cresswallia turris, Grev,)

A specimen of this Diatom, which is unquestionably idenstical with the Cresswellia
turris of Greville” was obtained in the Arafura Sea. Althongh the epecies may be
readily recognised when viewed in its zonal aspect, it is much more difficult to do ss
when seen from its valval side,

Stephanopyxia campana, n. sp. (Plate XIX. fig, 14.)

Oblongn, subicylindrica, valvis campanulatis, collulosiz, hemispherice terminatis et per
pancos olitusos processus coronatia ; cellulis confertis parvie, et marginem versus minu-
entibus.  [n mari Japonico.

"This orgunism, which is figured in its zonal and moat characteristic aspect, was observed
wmong the Diatoms collected from the Sea of Japan. The valve is subeylindrical and
oblong, and is twice as long ua it 18 brosd. The surface of junction is hemispherieal and war-
‘ounted by o crown of truncated processes, The eavity of the valve is bell-shaped, and
%us external surface is densely cellular, the cellules diminishing as they approach the edge.

In many of the above characters this argnnum agrees with quu&mmmma apiculata,
Elirenk. * but the celluiation of the latter is described =s * not crowded,” and ss bang
“arranged in longitudinal rows” But the most important character of Stephanopyzis
campana, and ons which, while it has not hitherto been recognised in any species, muat

! This station was the pourust to the Bouth Pale
* Trama. Ry, Soe. Bdim, vol. zxi. p 638, pl xiv, fg. 100,
* Khrenbarg, Mikrogoalogie, pl xix. 14, fig, §; Pritchand, op el p. 826,
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mrtheless be viewed as of spocific value, is the gradual diminution in size which the
liles undergo s they approach the margin.

Lauderis, Cleve,
r P. T. Clove, in his Examination of Diatoms found on the Surface of the
J'iru,‘ established this genus in honour of Mr Lauder, who has contributed so much
M}ndgn of the genus Chatoceros, giving the following definition :—* Frnstules
j'j Itical, 2ide view orbiculur; covered, at least near the margin, with nimerous abort .
. . procosses ot spines; front view annolated. Sculpture consists of very fine
1 .ﬁm&iﬂw are very well marked, and cannot readily be confounded Wikh any other
"'~ _' it is, therefors, not eazy to understand the gronnds on which Professor H. L.
H fuled.t-u mention the genus in his Synopsia of the Families and Genera of Diatoma.

s annulats, Cleve. (Plate VILL ﬁg. 7.)
x.r 1, lmm hore ropresented an organism, found in o surface gathering made in the
Antarctic Ocenn, which is obviously identical with the Lauderia annulate of Clove.'
,. nutthunfurghafuﬁhnruﬂuderlm.

alang&bu. o sp.  (Plate IX. fig. 4.)

------ tylindries, snmmlata, quatuor vicibus longwr quam latior, per superficiem valde
o wminu.m frustuls in seriem per apicum coronam coherent. Tn mari Philip-
!I.Tnilurgummn waa found in o surface gathering made in the neighbourlisod of the
Milippine lslands. It differs frum Lauderie annulata, Cleve, in the following note-
worthy points : (1) Iv is four times sa long as broad, whils in the Iatter the length
f’"; ial o the breadth; (2) its surfaces of junction are almost hemispherieal, while in
ho Intter they are hardly convex ; and (3.) it presents a line of junction around the middle
,ﬂn lnnnluta& connecting zone—a feature which is not indieated in the fgure of
.;‘..-. aria annulate given by Cleve,
- That thess distinctions must be regarded as of specific importauee is ut once obvious.

pumila, n. sp. (Plate IX. fig. 8.)

!‘mtulu anuulata cylindrica triplo longiors, punstulorum corons marginali seriatim
r n.  Ad insulas Phﬂ:ppmu

~ The four small cylindrical frustules here ropresented are annulate, and are in this
rexpect similar to the specivs lnst described. In the present case, however, the contiguous
4 By ke Sowik, Vet Aknd, Handl,, Band L No. 11, Btockholm, 1873.

* Tha Lenn, vol i, 1872  Opoolf, p 8 pl & fig T

(bor. gmAZ. KEr.—ranT iv.—1886.) ] D12
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gurfaces do not show the well-dofined poiute which are so manifest in Lauderia
annulata, Cleve, and Loauderia clongata, deseribed above ; on the contrary, a crown of
mwarginal granules is alone ropresented. * 1i then this organism be nccepted as » Lauderia
the definition of the genus must be extended to smbrace both thess conditions,

Lauderia (7) moseleyana, 1. sp, (Plate XXIV, fig. 9:)

Forma eylindrica, annulata, partm longior quam latior; lines suturali excentrion ;
v mntgmu gratulato, In mari Arafura

This eylindrical Distom from the Sea of Arafura is anmulated and terminated by fist
stirfaces, The rings, howevir, though still of considerable dismeter, are markedly narrower
than in thevpreceding types. The individual frustales of & series are ferminated at each
extremity by adistinotly grannlated line, and each at the same time presents o well-maried
teansverss line of suture which orosses the frustaly nenrer ons end than the othar, These
lines are spproximately at the ssme distance from the granulated terminal bands on both
wides of each granulated arves, =o that two adjoining wider and two adjoinivg narrower
zobes succeed each other regularly,

The specific name has been given in honor of Professor Mossley of Oxford, who
secompanied the Challenger Expedition as ove of the Naturalista.

Rutilaria, Crov.

In 1868 Groville established this genus for somo rares and singular fossil organisms
dissovered n the deposits of Monterey and Barbados. Having ouly seen the valve of
the frustule, the original definition was not, as mighu be expested, exnet; but, ifter the
discovary of other fmtulﬂ sdhering to one suother, he amended this in 1866 in the
following munmer :*—** Frustules very compressed, cobering into & uhort flament; valves
slightly elevated at the angles, with o central glistening nodule prolenged into two short
|ihear, obtuse provesses ; the margin poctinate-ciliate"

The affinity of this genna with that of Biddulphia, which has also been recognized by
Greville, presenta no difficnity after a simple examination of its valval side, while the
spresenen of a lurge central convolute nodule provents it from being econfounded with the
genus Niteschia,  On the valval side of Rutiloric theve may also be ssen n well-defined
slevation st eash of the extramities. In Biddulphic, on the other hand, termina! processes
or pornua ocour, while generally the centre is convex and salienty dnd the adjoining frustules
Lodtme united to one snother by means of two long spines or setw.

t Quart, Journ, Aier, Hﬂ.,n. i, vol, dil, g 337, The originel defizition ran we foliows @ Fealbule fres,

nlenprinl, luw}n-ﬂ, with o cemvolute or ueduloan centmi module (no modian Jino or teriminal bodule), wnd

wminute mdlslo or drcommio-puetate srootmm,  Valve (linsar, Keelod 1) with « longitadingl yow of puncta’
¥ Trums, Micr. So¢, Lonid., n, 5, vol siv. p 124,
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Owing to the great rarity of the Rutilatis, the present forma bave not heen observed
from the zomal aspects;-and, with the exception of Rutiaric epsilon, Grov.'—whose
gonyolute nodule recalls the shape of the Greek-letter from which its specific name haa
bean derived—it has been found impossible to determine the form of the nodule.

Hitherto no living epocimens belonging to this very interesting genus have been
eoarded, and it is thorefore of the highest importance that such spm:.mm shonld have
heer pm:m'a-d during the Challenger Expedition. It is true, indeed, Hmt Professor Clave,
of Upll.'ln, records in his Memoir® on some New and Little Known Distems, Plate iv. |
fig. 57, a, b, under the name of Rutilaria recens, Cleve, two carious lanceslate forms
~which were brought home by the **Eugenie™ Hxpedition® from the Eillfsmm Islanda.
0, however, have not the slightest trace of the eonvolute central nodule—a circum-
#tance which should serve to excluds the organiams in question from the genus to which
‘they have heen aseribed by him—unless, perchance, it can be proved that one of the
valves is normally devoid of such a nodule, as happens in Cocconein.  But this peculiarity
hna not hitherto been snbstantiated, and it seems an improbable one in the csse of 4 genus
whone frustules are disposed in series

' Of tho spocimeng calloeted by tho Clyallengor, one was obtained in » surface gathering,
“and so must have Iiuu:u in & condition of active vitality.

Rutilaria tulkif, n. sp. (Plate XVIIIL fig. 11.)
- Valvis elliptico-lanceolstis, apicibus productis, rotundatis eb in partem elovatiorem
‘exeuntibus; denticulis rarinsculis marginalibus circumductis, et alifs medio irrogulariter
Mlstributis; striiz tennissimis medio mdiantibus, cetorum decussgatis, noduls mntrn.h gon-
voluto. Ad Eambumgan ex insulis Philippinia.

This organiam was found in a surface collection, in which hardly anything but small
animals occurred. After washing these with distillod water, s preparation eomposed
ghiefly of spiouls was obtained, bub & more minute examination revealed the presence
of the two amall elegant frustules here figured, which wero similar to one another, apd
armanged in o eructform manner. Tat first believed that thmpeculinr arrangement corre-
qmdad to the intersection of the axes of the ﬁguru, as ocours in some other genera, such
88 Campylodiscus, but after submitting this view to my friend, Me Talk, T becams con-
vineed thut the frustules are enabled to have this disposition becanse of the peculiar form
of the central nodules which form the real points of tnion between them.

A similar arrangement was also obsarved by Dr Gray, who had artificially cansed two
Rutilarion frustules to move from their normal parallel position. .
Rutiloria tullii possessés a small but elogant slliptico-lanceolate form, having its two
1 Quart, Journ, Micr. 8., n. &, vol, i, p 228, pl. {x fig. 1.

1 Komgl. Sommaks Vidensh-Akael. Heandl, Bund zvill. No. §, 8tockholm, 1881
¥ The Expedition of the Royal Bvndish Frigute * Bugenie™ took place during the yeam 1851-63,
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oxtrumities notably prolonged, and terminated by s well-defined olevation in the form of
o provese,  Avound the margin there is & line of :purmly disposed granules or denticules,
and the surfuce of the valve is delicately granulated in a radiating and decussate manner,
. & fow mors promivent granules being irregularly disseminated oyer the sawe area. The
'wm'mmﬂﬁﬁ nodule is so arranged as to render the exuct determination of ita
form impracticable,

The specific namo which I Lave ndopted is in honour of my friend, M:Tulk,whuhu
, dided me in many ways with my work.

Rutilaria edentuls, n. sp.  (Plate XVIII. fig. 14.)

Forma grandiuseuls, lanceolata ; apicibus longs porrectis, rotundatis in elevatiorem
partem terminantibus; denticulis partein centralem elngentibud, hine cariusculia, dein
deflcientibus; striis egerrime perspicuis, medio radiantibug; nodulo conveluto distinotiore
Ad insulas Philippinas.

This form was found among the Distoms obtained in & sounding madoe at Station 211,
an's depth of 2225 fathotis, Tt is much larger than the preceding, und ia very different in
ourtling snd structural dotail. It is lanceolate, bud both extremities are much prolonged,
ind bear at their tips elvvntions which risé above the plune of the vulve. The stristion
of the latter is extremely delicate in tho confral part, sad can only be determined by the
uze of oliligne light, and the exquisite homogensous immersion objoctive of Zeiss, The
marginal dentienles are thicker than in Rutilaria tulk, but they become more rare towards
the exteamities, and finally disappear. The central nodule 15 less promivent, and appears
to be doaliled up:.

ﬁﬂup&:ﬁumwhmhhuhmapphaﬁummduﬂmmﬂlmmofmgmd
denticules ab the extremities,

Melosira, Ag. (=GCallionclla, Ehrenb.)

« Thiz gents was established by Agnrdh in 1824 for a series of frustules, having oylin-
diieal, discoid, or globoss vutlines, and convected into oylindrical Conferva-like filaments,
pne or two linea passing round each frustule near the centre. Bince the Frustules surs
urrunged in seriee, and assume somewhnt the appesrance of Conferne, it is not mqmﬁ:ug
that, towards the end of the lust century, 0. ¥. Muller described, under the same of
Conferva armillaris,' the Melosira varians of Agardh,” the siliceous nature of the walls
not being then suspected.

Tlhe uulon of ene frustule with another is ¢ither effocted by méata af canves surfaces or
| Mo, Ael Halon, 1873, pl i fig. 67, Rabenhorst plaow thin frostale was synooym todor Achnantheés
dimgip, as.{!‘h.nﬂnmpuﬂprm, 1LY, 1864

¢ Ralfs, Am anad Mag, jL s, g 8 ; Babonby, Bisw. Tiat,, yl ik fg 4; Smith, Synop. Hﬁt.nm.
yob il o 87, pl. Il g 94
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Ao mpimous or denticulate surfaces; and on this sccount W, Smith, scting on the sug-
‘.llhwu’m,' reparated from the genus Melogive those forms which are connectad
sanmer lust nawed, grouping them inte the genus Orhosira. ‘This scheme hos,
#, bot been generally adopted, the chameter in question not being regarded as of
liglﬂﬁmuu, nor cam it ever be defended wnless the genus Melosira should
¢ become so rich in epecies that its sepasation into two purts should become
1 ﬁ: the facilitating of systematic work.

sol, Ehrenb., var. nov. (Flate X. fig. 8, Plate XVIL fig. 13, and Plate XXI.
f& )
Among the Melosire contained in the Challenger collection, the present forms, which
jed in the neighbourhood of Kerguelen Jaland, are of great elegunce. The two
maloth frostnles, which are united to one sunother by their vilvnd sides (Plate XXI.
7). althongh having very elose affinities 1o Mefosira sol, Elirenb.,* cannot be regarded
Pilenticnl with the latter. The description given by Pritchard ® of Melisira sol, ns
od by Ehrenberg, corresponds with the charncters of the varioty now in question
| u:m;ﬂ:wn of the fact that, in the latter, otie additional fosture lias to be added
pasmely, the cirenmatance that between the radisting lines or plicss, whial run sentripe-
n the periphiery and quickly disappear, more mintite radinl lines Beciir and also
i ' Although this is not clearly indicated on Plate XXI. fig. 7, owing to the
uffipicn ¢ of the magnifying power employed, it is shown in Plate X, fig. 8 um!-zr a
dﬂﬂn diamoters. .
ith the comparatively imperfeot instruments used by Ehrenberg, itds not surprising
g% these fine lines escaped his ob=ervation.

..'..--

m Grev., var. nov. (Plate XXIIL fig. 5.)

2 the pelagic organisms colleeted in the Bay of Yedo, the very elogant peries
iules represented in the preseut fignre wers not unfroquently met with That
bumu belang to the genus Melosira cannot be questioned, and the presence of
pgitndinally dispossd costules, which are contiguous to the eurface of junction of two
ing valves; secms to point to their identity with Melosira cosfate, Grev, On
paring, howover, Greville'a figures® with the prossnt ong, the fullowing differences
1 In noted :—(1.) The smooth arsas sround the different frustules of Molosira vostata
--:_-’T*‘ b equal, and in many mare restriotod than in the present form, where they are
' largumﬁmqml and (2) in the typical Grevillean spocios these smooth areas
lﬁiﬂhlmﬂd Hist,, March 1848.

!gnﬂuﬂivnﬂlml,ﬂhmhf&w plxxxv. A 99, Bg 12 This species vivals Melosira aromaris,
i, Ralls, Ao, Nt it vol. il . ix. g 4
j- ileliand, op. oil., g, B19. ¢ Trans Micr. Boe. Lomd., n, &, vol. xiv. p 77, pl wiil, fign. 3-6, 1866
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are oval, thereby indicating that the costules are of different lengths. Such distinctions,
however, cannob be viewed as Laving more than a mere varietal significance.

Melogirs westti, W. Sm.  (Plate XXT. fig. 16.)

This frustule was observed on the cosst of Australin, «néar Bydney, in a sounding
made at a depth of 850 futhoma; but' it 1 to bo noted that the valves, iustead of
laving * truncated npmes 83 described by Smith,! are depressed, s slight hemispherical
projeetion ocenrring in the centre of the depm;wadm These minor differences, howevar,
ure not essential, but they may be well seen on eomparing the figurea on the present plate
reprosonting the valval and zonal aspects;

We now pasa to those species that are provided with a double furrow, and have
their fonal sides divided into thres parta.

Melosira hyalina, n. ap.  (Plate XXT. fig 1.)

Frostulis cylindraceis quadroplo longioribos, medio binis suleis distinetis, apicibus
hemisphericis ; granulis imperspicais ; zoun connectiva binatim junetis, In mari Pacifieo
meridionnli,

Hore each,frustnle in of eylindrical form, and is four times as long as it is broad.
T'wo furrows ocenr towards the middle, and are placed at o distance from ome another
equal o the length of the transverse axia of the frustule. In the figure two frustules
wre gesn to be un.{tud to one another by a common belt, and both are terminated by
hmmpheﬂu] nuxftms. It is nutnwm'i.hy, however, that the surface of junetion between
the adjoming frastules is flat.  This enrious cirenmstance is of little importance, and may
probably be explained in the following mamner. In the final stages of inerense in size, the
extromities aro provented from dilating by the resistance which is offered by the common
belt which has alrendy ceased to lengthen, so that Isteral expansion occurs, and a flad
soptum ia the result.

The prolonged eylindrical form of the frustals and the prominent hﬁmmphmul
extromities are, howover, of specific importanee.

Thie intetesting form was callected near the Pacific cosst of Bouth America in a depth
of 2225 fathoms.

Meloatrs thaitiensis, n. sp.  (Plate XX1. fig. 2)

Cylindragen, triplo Jongior quam Iatior; binis sulcis medio signats ; :puihui convaxo-
anm;-lmm, exterius granulatis ; ordine quadrato punctulatis, In portu Thaiti,
This Diatom, from the port of Tahiti, is composed of cylindrical frustules, which are
three tjmes us long o8 wide, and terminate in convex depresdsd extremities or surfaces of
V 8ynopsid of Britiah Distomsses, vol. IL g 88, pl. HL fig, 333,



[REPORT ON THE DIATOMACEA 95

ﬂhlﬂh are crowned by denticules. Tach & provided with a double furrow near
p and the partitions are densely granulated in a quadrate manner,
s mew species Lias besn named from the locality in which it was ﬁnt observed.

s glomus, n. gp.  (Plagte XX1. fig. 10.)

"II' tulis cylindeacoo-suborbicularibua, dense quadrato ording pubetulatis, medio zona
ol cloetis, Ad portum Thaiti.

'I!'hn aphnmdal frustules which compose this Tahitian Distom present very many
f':_- mulations eave in the smooth linear zone which surrounds each in the middle region.
. i putirs serios i irregular on account of the different sonditions of development of the
fomponent parts, and the valves also vary from the sublismispherical to the depressed
fnrm. But for the condition of the medisn band this form would agres with the
sira labuensis of Clove; but its true epecifio valuo cannot, in view of the characters
oo bnmllutlm question.

. The specific pame has been given from its resemblance to balls of conrse thread,

Plate XXTIL fig. 4, represants « varioty of Melosira glomus from the port of Takiti;
” y bo namoed Malosira glomus, v, sp., var, meagor nov. ; whils Plats XX1, fig, 11, is o
doubtfnl species of the same gonus collegted in the Sea of Japan. .

Thalassiosirs, Cleve,

This genus was establizhed by Professor Clave of Upsala, in his paper On Diatoma
om the Arctic Bea' and was characteriaed by him in the following manner -—* Bide
vow circulir, with o row of submarginal spines; seulpture very minutely cellular,
tellnles arranged in rudinting and eurved lines, erossing each other. Front view quad-
mngular, with truncate angles, connecting membrane broadly linear, without any distines
gitl Frustules, in the living state, m-nnmtesl by means of a central fine thread of
ygous into Jong filaments.”
an specimens of remarknble purity obtained from the Arctic Ses, and more
l:illlr from Davis Straits, Clove established the species Tholassiosira nordenshioldii.!
fa Diatom occurs in these regions in guch enormous quantities as to celour the sea for
man ml}na., but | bavenot observed it in the collections made by the Challenger in the
\ ic Ocean among the South Polar icebergs. 1t ik, however, of the greatest importancs
) m that 1 have recently found numerous specimens of Thalaseiosira along with many
‘Diatoms in the ﬂlmentarymlun{ two Echini which were procured ab a depth of
1840 futhoms in lat. 41° 15’ N., long. 65" 46' W. These frustules constituted the food of

~ UBhany k. Seensk, Vel Avad Howdl, Band i, No 13, [ 6, pb L fige la, 1% le, 1, Stockholm,
1ETR. N e, T
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the animals in question, and so must have been growing in their immediate vicinity ata
depth st which, notwithstanding the great distanes from the poles, the temperature of the,
waler appronches zero.

‘Thalassiosirs. nordenskidldii, Cleve, var. nov, (Plata XXX. fig. 4.)

This figuro represents « Distom with a characteristic corona of submarginal spines
‘which was found in the vicinity of the Bermudas; while fiz. 4 bis of the same Plate s a
reproduction. from the SBynopsis dea Diatomées de: Belgique of Dr van Henrck® of the
Thalassiosira nordenskioldii of Cleve, the former being magnified 850 diameters, and the
latter 600 diameters. In the frustale, now for tho first time recorded, the radial striation
is wo minute that it is diflicult to obeerve even in dried specimens, while the pumber of
prickles or submarginal spines is much greater than in the Arctic form. Hence, although
the two might be regarded as distinet species, [ prefer to look upon the deep-ses form as
& varicty of the surface form of Clove until such time as the former is procured in a living
condition, and its history more securately known.

Isthmia, Ag.
Isthmin enervis, Ehrenh,,  vay. japonice, nov. (Plate XXV. fig, 5.)

The only form belonging to this grmue whieh has to be recorded is one from the Sea of
Japan; which presented an evident analogy to Isthmia enervis, Ehrenb, * yet differed from
it in pevernl respocts, Thus (L) the p:uﬂlu of the frustule on the zonal kide is simply
trapezoidal in Ehrenborg’s species, while in the Japanese form the two obliqne terminal
lines wre more or Jess undulating—a distinetion wpon which much weight cunnot be placed.
(2) At the morgins of the median band, and adjoining the two sutural fines, s row of
larger granules oocurs in both eages, ax in Biddwulphia ; but the band itself is ornsmentod,
in Jsthmia enervis, by small round quinouncially-srranged granules, whils in the prosent
case the granules are somewhat oyal, and are not arranged in a quincunx manner.  (3)) It
muy wlso be observed that in the Japaneso Diatom the strong granules at the two
extremities are somewhat different from one another, being on the more ohtuse eide snl-
quadrate and of larger size than on the other side, where t.hﬂy are subrotund.

Notwithstanding these differences, the frustule from the Sea of Japan must be re-
garded s possessing merely a varietal Importaneo, and the distinotive name that has
‘hieen npplied had refercnce 1o the locality in which it has been first eollected.

(L 2 3 txxxiii fig. 9.
* Fhranh, Inf,, v 800, pl. xvi fig, 6 ; Kite; Baoill, pl zie fig. 4 Smith, Synop. Dl Dink., vol. i ju 52,

pl. xbviii, ; Jan. ot Rabenh., ‘Emtu:.,p.ﬂ pl iv, ﬁm]ﬂ Hohonack., !Lh.Hnrﬁm Ralfs, Ann, vol =il

phoviil g 1, Comparg also Tuthmin obliguate var. tenwier, Ag. Compec., g 66, and Conflera obiiguate, Kog.
Bot., tah, 1560,
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v Eucampia, Ehrenb.
Thiis genus is defined by Pritehard in his History of the Infusoria (p. 937) na follows :—

Frustules hyalino, imperfectly siliceous, cuneate, withont terminal puncts, united in a

: qm-u.l filament." With regard to this definition, it may ba noted that sithough,
pith the relatively imperfoct microscopes nsed by Ehrenberg and W, Smith, by means of
thich the minute soulpturing could not be detected, it was ndmissible to speak of the
pktnles an Ayaline, it i now possible to deteot minute rows of points; so that that term
\ Imgmbumnduuseu[

ation of Diatoms found on the Surfage of the Seéa of Java,' inatitutéd anotlier pentis
which he named Milleria, in honour of the well-known mounter of Diatoms, sud gave a
Jufinition which agrees with that of Edcampin, except that, in Malleria, the extremitios
of the valves are produced into long processes, and the connecting membrane is orna-
mented with numerons coste (rudiments of diaphrgms?). That the presence of long
ia an insufficient character uwpon which to establish s genus is manifest, and in
s of the British Diatomacem, W. Smith,” in représenting # superb specimen of
Bucarr ;m:t zodiacus, Ehrenb,, indicates a slight puncturing on the valve, and traces of
Wuveral oostio on the connecting zone, Hence the gemus Milleria cannot be sccepted on
A gmm(h quoted by Cleve.  Bat in Milleria cornuta, Clove, there exists a contral nodule

gh—an I observed in the cage of & vglye found in the origginsl collection from the Bea

iminnte radiating puncta. Henee it only remained to be shown thst, in Eugampie, no
‘esntral nodule oecurred, in which case the genns Milleria could be reserved for these forma
ol Eucampia possessing such a steucture, and defined as indicated on page 98,

Among the Challenger colloctions, series of cuneate frustules;, without the terminal
point or appendage, and baving all the pecnlisrities required by the definition of Excampia,
Ehrenb.—except that, instead of being imperfectly siliceous or hyaline, they were fur-
nighed with large granules—havk been seen on several oceasions. Hemeo the eharacters
of Eucampio, as established by Ehrenberg, may be emended thus :—Frostuls cuneata in
duas insquales extremitutes sbropte desinentia et in seriom spiralem conjaticta,

Eucampia balaustium, u, sp.  (Plate XVIIL fig. 5.)
Valvis ellipticis convexis superne in duos insquales processus trancatos desinentibug et
medio nflatis; granulis grandiusenlis nullo corto ordine stipafia. In marl Antarctico,
Each frustule here consists of two elliptical valves, which termisate above in two
pnequal imperfect processes, Detween which o dlight protuberance exists. The valves,
b Bifeng ke Svenak. Vot Akad, Howdl, T L No 11, 7, .
: ¢ Smith, Bynop Beil Diat,, vol. i p 25, pl xzxv, G 200, sud Suppl, pl Ix. fig 999,
(noT. CHALL. Hx¥.—pakT 1V,—1860.) i s
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when sen in the xonal aspect, are symmetrieal in themselves, but each is unsymmotrical
with referenoa to the transverse axis. Their surface is oruamented with large jrregularly
disposed grauules, No distinet connocting zone i seen, the two adjoining valves being
mmediately united. In some frustules a smooth belt may be observed between the
two valves

‘The specific name has reference to the form of tho frustule.

Hucampia balaustiom, n. sp., var. minor, nov.  (Plate XVIIL, fig. 6.)

‘We have hers represented n [orm whish must be regurded ns a0 mere variety of the
preceding type, differing from it in its smaller size, and in having the ixtmmma B0InE-
what blunted.

It 1 lm'purtmt- to note that, az may be obaerved in this ﬁ,gnm the last valve in the
serign diffiers from the others, having the two extremities less prominunt and of equal leogth.
In this cireumstance Kucampie resembles Bacteriastrum, Chatoerros, snd probably aleo
Heminulus,

Malleria (Cleve), Catr.

A abiove reforred to (iee Bucampna, p. 87), this genus, inetituted by Cleve in lonour
of M. Miler, of Wedel, Holstein, does<not differ essentially from Eucamgpia,.escept by
the presence of a nodule in the mmtte of the valve, sud by possessing two unequal ter
minnl processes, Hence the gonus may be defined as follows :—Frustula cuncata i
apiralen sefiem conjuncta; valvia ovalibua centrull nodulo iustructis, et in duos ismguales
[rocessus deainontibus ; zona conncetens plerumgue crebre costata wel plicata.

Milleria cornuta, Clove. (Plate XV, fig, 8)

We have hora shown o small specimen of Milleria cornuta, Cleve,' which has Litherto
boen oniqne in its lond, Two frustules re seen in series, and the shorter of the two
liaz boen checked in the sot of fission, so that two mew valves, in process of formation,
may be olmerved threugh the Delt,  Similar ulrm.rvuhum bave alrendy boen made in the
vuse of Biuddulplia, and n other types possessing two a]rmmutru:nl ‘Fuh‘aa.

Mlieria antarctica, t, sp.  (Plate XVIII, ﬁg. 6.)

Formn cunsata grandiusculs, valvis ellipticis vix perspicne punn:u.htis ot nodulo ean-
trall inatructis; cibgulo costulato vel plicato, bipartito; processibus terminalibus param’
productis.  Inomsr Autarctico,

Mhﬁhﬂmﬂum fotiad on (he purfues of miﬁlldimm&ﬁuﬂ F&M
Handl., BL 1, ¥o. 11, p 7, Stocklulu, 1873, :
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Thia Antaretic Distom differs from the Milleria cornuta of Cleve in the following
pects ';--{1 ) Thie greater pize of the frustules; (2.) the gteater shortness of the terminal
goeses ; (.) tho inferior degreo of development of the eomnecting zane; and (4.)

i ht.u conditioff of the conucoting zone; the costs, morvover, of the two hoops of
ting valves often diverge more or less—a peculiarity which has not been observed
(leve's species.  Although taken singly, these differences probably are not of very
mat importance ; it cannot be doubted that the combination of all of them is mﬁcmﬂa
prunt the establishment of this new gecies,

Hemianlug, Hhranb,
Bating that the frostules of this genua aro provided with two processes terminated by
b thoim or claw, we are lad to conjecture, in opposition to the assertion made by Pritchard,'
hat the frustules exist in & coneatenste or seriate form, aince the spine can only be inter-
preted as & connecting organ.  ‘This conjecture I have been able to verify more than ones
tp'lmrvlng two ar more frustnles linked together, and in such n monner that their ter-
minal spines constantly alternate with one anotber. Thus of the two gpines of ono valve,
pne i saperposed to the correspending epine of the adjoining frustule, while the other is
wovared by its corresponding spine. This peculiar method of union may also bo studied
o the genns Chantocerns, but its siguification is by no means ensy to understand, The
neatenation of Hemigulus wes obsorved, and acenrately described, by Tleiberg, in hia
work entitled mepeﬁtﬂa eritiens Diatomacesrum Daniearum, plate 1. a
In Hemiaulus, as in Chatoceros and Cocooneis, the terminal valve differs somewhat
toni the others—a cireumstance which must be carefully borns in mind in order not
mnlt:pljr speeies unduly. The overlooking of this fact explains wiis, in Pritchard's
fHistory of the Infusoria, the differant condition of the processes, ns elongated in one valve
;,._. truncated in the other, is given az a specific character of Hemiaulus ﬂ-umrdifn‘ﬂa, .
Bhrenb, But the processes of the terminal valve are truncated in all the species sines
the spine becomes aupn:ﬁuﬁun where union with another frustule does not take plaee.

Hemiaulns, ap. ¥ (Plate X_ﬂ+ﬁgﬁ.ﬂand 13.)

The two valves of Hegiaulus here figured must be rogarded as terminal, but their
specific determination niust for thé present remain doubtful. The enly circimstance—
| wpart from the more erowded eondition of the granules—which wonld seern to indichte
| that the valve represented in fig. 15 belongs to a distinet species from that shown in
.ﬁg. 0, i the existence of a well-defined granule, surmounting its two obtuse terminal
processes, instead of the simple spine or process which is peenliar to the latter.

1 Pritchard, op. eit,, p. 841
. ¥ Ehronberg, Mikrogoologis, pl. zxxv. A 23, !I;.Iﬁ;animﬂ,upm..pLﬂ ﬂg..u
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Hemiaulus glacialis, n. gp. (Plate XXV, ﬁg 4) .

Processus laterales elongati troneati, mucronati ; intermeodia frustuli inflatione utringus
septata; grmnlupampmum stipatia. In mari Antarctico,

"Thia valye, which ia perfect, is furnished with two long panlful processes, which ars
trnnented at the ends, and dpon each of which a well-defined claw-shaped tortninal spins
projects from the internal part. Between the long prdcesses, and in the centre of the
walve,  slight protuberance or swelling ocenrs, indicating, when seen in profile, that the
plane of the valve must bo crossed by two septa, Tlis frustule, which has not bem
hitherto ﬁgm'ud hias been named glacialis, on acoount of its Antarctic habitat.

Cerataulus, Threnb, .

Professor H. L. Smith’ has united the genors Ceratuulus, Odontella, Zygoeeros, snd
othars, under the single genus Biddulphia—na‘ciroumstance which has rendered tho classi-
fieation much mare intrieate, and which therefore should not be adopted, notwithstanding
the intimate relation thot exists between all these organimme. The oval shape of the
valyes, the alternation of the two sublateral procesges, and the strong lorn-like spines,
in the case of Cerafawlus, compared with the dispusition of the frustules in zigzag clning,
ur their ndbesion to each other by ulternate angles, the elongited aud often sepilute
churacter of the valves, and the presence of subterminal processes in Biddulphia, must be
regarded as essential distinctions between the two genern.  This view has also been adopted
by other nataralists, among whom Dr Eulenstein may be mentioned. This observer, m
isuing the flzst hundred of his typical peeparations, gave, under Nos. 9 and 10, Cerataulus
lovig, Ehrenb.* and Ceratanlus turgidus, Blrenb.,” and under No. 11 Biddulphia pulchella,
Gray,' recognising, us au essentiul characteristiv of Coralanlus, the possession of strong.

¥ Pritchurd, op, &L, p BAT.  The Lews, vol, & 1872, p BO.

P w Gallionelia, st Dalley, 1849 &if, Journ, vol 2lL pl. ii. fig 8

Biildulphia bvvie; Pritohan], agpe o, pu 847, pl. vi G 7 Roper, Bier Jourw., vob. vii p 18, pLoik
2
um:ifm :f’quﬂm,ﬂ Kutz,, Dae, 1844, pl xxix. fg 00, Kute, Spec Mg._ 1840, p 1360,

" Tsthimias polytorgd, lfuungnu
alooivi heomente Msnghie: | Quotod i Kidts, Spoc. Alg. 1849, p. 135
F Elrenberg,, Monclaber o, & Abecd, . Wi, Surfim, TE4Y po270; Bailey, 1200, Micr, ﬂbl pl i fig
36 aml 47,
wfliddutphin twrgida, Smith, Sypop, Mk That, vol. il p. 60, pl. luil fig. 384 ; Ropor, Micr. Journ.,
o vl v, o AT, pl Bk fig. 39,
¢ Gitny, Wat, Arr of Hrit Plants, vol. & op 9904 ; Rally, dan, Not. Hist, 1843, pl. vili. fig. 3,
w Gimforna hiddulphtom, Eng. Bot,, 1807, vol. xxv, tah, 1762 ; Dillwyn, Brit Conf., 1809, p. 52
Diatioma biddulphianim, Ag. Sy, Alg., lﬂ.i,P-ﬂ.deunmCrﬂ Ihiat., TH30, 5 B4,
Hooker's Heit. Flor, 1833, p. 404 ; Harvey, Man,, 1841, p. 201,
Biddwlphia fritoestaris, Kika, Bae,, 1844, pl. zix, lig 89, and Bpee. Alg., 1840, p 137
Didsivdgies guinguelomuluris, Kittz, Bac., 1844, pL. xix, fig. 1, and Spme, Alg, 1800, . 137,
© Zhdulpliia sptomioontarin, Kista, Yae,, 1834, gl 2iz. fi 3, aid Spee. Alg., 1849, p. 138,
Bidedulphin austratia, Ment, PL Cel de Coba, 1845, p 8,
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sesses, which are nol situated mtﬁ!pmtuhﬂﬂnmbatwuen the two processes,
mththem

s turgidus, Elirenh,, var. polyceras, nov. (Plate XXVL figs, 6 and 8.)
rmgurllm.n hore figured belong to the genus now befope s, although the valve is
s sive, and is distinguished by the presetico of some well-defined irregularly
gnnulan. That both forma, which were collected in the same locality—the Sea
tepirosait the same species is unquestionable.
gmml aspect and sigmoid eurve of the fustule and connecting zono polut to
@ with the Ceratawlus turgidus of Ehreoberg. On comparing, However, otir two
I t'il.h the Ceratanlus turgidus of the Typenplatten of Miller, and with the
=' it specimens which we find in the typical preparations of Eulenstein, thay agree in
spouts, except that Moller's specimen is provided with & remarkable crown of thorns,
Wit wery small irregnlarly scattered valval thorns; while in the frostules of Eolen-
% propimtion only the very minute thorns ocour — differsnioes that are of little
In the csse of the Challenger forms; on the other hand, the minmte thorns nre
absent ; and, iustend of o strong long point or cornmu altersating with the two
rooesses, there is present a group of strong, short obtuse cornun.  These marks
stinotion have been locked upon s sufficient to justify the establishment of a now

BT -
L A\ I "

gt 7
i
o]

wi
P

Biddulphin, Gray.'

Although, as above stated, 1 cannob adopt the view of Professor Bmith, according to
vl _lu would unite the genus Coratowlus, Elvenb, to that of Buddulphia, 1 am of
i ﬂuitha union urthageanwm Elrenb.,” Odontella, Ag.,' Porpeia, Bailey,*

S A phitotris, Ehrenb,,” to that genus as advocated by Lim is well founded. Thus the

ﬂlﬁmum of anny importance between Zygoceros and Biddulphia is the circumstance:
| 'ﬁfmlmluofthufsnmmhulmi A Biddulplia, howeveg, may alao bo found
plitary', not only 28 o result of having been casually detached from a serics, bt beowuse
J,i of rproduction supposes that, st gome time, the [rustule should ectur free,
guin, only the absence of spines on the margine of the valve distinguishes Cdontella

1 Eﬂﬁ.ﬁli..&u ol Brit. Plits,

Compiate Zpgonerus wobilmais, Tail, Rmithson Contrib, 1850 ; Zyjosaros phovbus, Threnly, Kreideth,,
B L, il fig. 115 Kille, Boo, gl xvill iy, 0; Zygoceros aweivalli, Threnb,, Kruidotli,, Jo, eft,
_':"In Kiite_ Jow, w2, fig. 12 ; Roper, Mier, Journ., val, vii.pi vi Higw 11 wand 18

. “m&ﬂ,ﬂﬂmm,ﬂiﬂﬁ.ﬂ@ﬂﬂ.;&:ﬂxﬂﬂﬂﬂuﬂlﬂ Wignml in Hedvigia, vl i,
I.Mq- Hﬂ.l‘ﬁtah:ﬂ np.mf.,p.ﬂ&ﬂpln.ﬂyl

- N Fhoonh, Keoidoth,, p 62, N. 23; Ralfa, don, and Ay, vol. xib ploviis fig 5; Swith, Synop Beis
e, val, U p 47, pLoxlivdfig 918} Jan, e Kabonb., Hondur, p 4, . L fig 3 ; Hnit-ug!,ompap.ﬂ,h
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from Biddulphin; while, like Zysoceres, Porpeia differs from it merely by living in an
isolated condition. In Amphitetras the valves are subgnadmte, and provided with fonr
peendi-openings at the angles, while in Biddulphin thers ure only two. Yot the strue-
ture of both of the latter types is the same, while the number ¢f prendo-openings depanis
on the form of the valve—there being one b pach dngle; thus some triangulsr forms, or
Eorme with four or more ingles, each provided with a pseudo-opening, occur, aud have
hitherto been named Teiceratinm, bt these must in future be enrolled among the .B;d-
dﬂfpl’lw Amphitetras sgrees with Diddulphia in ita zigzag appearance, the union
lietwoen its frustoles being effected by means of an isthmus or small angular, cushion ;*
sael, i its stropture, it agroes with the latter go far as to possess a pegudo-opening ut
each ‘extremity. Moareover, Amplitetras antediluviana, Elrenb,,' is frequently found
associated with the I]’-.:Mu!pﬁm pulchelle of Gray, which is but anather proof of the
affinity of the two types.

Biddulphia pulchella, Gray, var, wagor, nov. | (Plate XXIIL fig, 6.)

We liave here represented a vory largo valve divided by six transverso lines or septa,
tha characters of which exactly agree with the definition of the Biddulphia pulchella of
Gray, exoept that the strong thorns, which are constantly found in groups of two or three
in the latter, are nhsent in the former. For this reason, the present form has besy referred
to a8 n varieby, & view which is, in part, substantidted by its unusually large size. Tt wis
collocted in the Caroline Archipelago.

Bidduiphia retioulata, Roper, var. inermis, nov.  (Plate XXVL fig. 8.) °

Another besutifnl form of thin genns is here shown. It possessos reticnlated parietes,
and two opposite capital processos, towards the extremities of which the metwork dis-
appears. Belween the two latero-terminal processes the end of the frustule is slightly
Auflated or convex. ,In these respects it resembles Biddulphia reticylata, Roper,” but it
may be distinguished 4rom the latter by the absence of superficial puncta.

It may be observed that in the present figuro the fwo frustules are united together by
mesns of two hoops or belts, which embrace each other, and each of which shows s dif-
‘forent internal structure from that of the valve. This appearance ensbles us to understand
the transitory nature of the belt in some forms, as has been ulready pointed out by Dr
Wallich, who observed that it did not form an integral part of the frustule, hut was joinad
t4 it by mesns of seyeral distinet oblong cellules,

This dugtnt organiam was collocted at the Philippine Islands.

‘l‘rli-uhm-l.mnl.,anﬂm!tltmlii :
.= * Trow. Mior. Sue. Lowd,, vol, viio p W4, pl i figs 13<15.
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ddaiphia parallels, n. sp. (¥) {HlttIIIII.ﬁg,m Plate XXVI. fig. 7.)
Ty the gonua Biddulphia, and memb]y to the seetion Amphitetras, belong the
ms here represented.  In both cases ono valve hos w shorter dismeter than the
flisi—an appearance that may be explained by the fmet that the two valves are not
ly in the same plane. The system of granulation, howsver, and the form of the
jousses, ench of which terminates in a psendo-opening, showa that the, two specimens
belong to the same species,
These interesting types were collected in the Sea of Japan.

phia pellucida, n. sp.  (Plate XXV1, fig. 5.)

?ﬂm Inte ellipticis, inconspione punctulatis; n];uml.'ms rotundatis parum productis ;
walvia ad centrum inflatis.  Ad ingulas Philippinas,

This organism, which is from the neighbourhood of the Philippine Islands, belongs to
the Odontelloid section. [ta soulpturing is so delicate that punctations can only by observed
writh groat difficolty under oblique illumination, and with the best microscopes, so that it
goild only have been shown in the figure by the nse of a muoh greater magnifying power
thatl has beeu there employed, The uumimﬂmg of the two valves by means of two Loops
o hlt:, which extend over one another, is well seen, but no third protective hoop
Neoassn “to the process of deduplication, and possessing n distinet structure, 18 here found,
Tho angles of this form are sharply prominent and rounded, while thn centre of the valve
i very protuberanit -

The: specific name, which has been applied to this new spectes; has reference to the
grent delicacy "of its ornsmentution, .

Biddulphia pnmlln.. ugp.  (Plate XXITL fig. 12.)

B minimis; valvis hirsutis-convexis immediate mnnexm. quudrm ordine punctulatis ;
angulis productis comicis, E mari Jupounico,
~ 'I'he series of frustules here represented are akin to Biddulplia durife (Lyngb.) !
ﬂp]a. but their extraordinary minutencss and the difference in the vatiive of the valval
g‘ﬁa. az well as the fact that the two valves join"each othﬂ-dumﬂywuhmhn eylindrical
intermediate 2one, prevents me from uniting the two typex  Morsover, in the present

1 Bobessin, Cone, sur Jos Disk, 1838, p. 13 Talis A Nal, Jiah,, vol, xik, 1843, pl. viik flg. 4 ; Smiih,
h&ﬂ. Diaty vol i, pl. xbv, fig. 319 ; Microg. Diek, 1866, pl. xiv. g 10; Rophe, Micr, Journ., vol vil
p 10; Holburg, Conrpec, p. 40; Jan, wb Rabenh, Hondur, po 8, pledii flg 14; = (1) Denticolfa anrita,
Ehrenb, Milkrogeol,, 1854, pl. xxxv. A 33, fig: T} (L) Denticelin gravilin, Ehronb,, Monatsbor, d. k. Alad, .
Wlhﬁ,lﬁlqpﬂ"r{ljfﬂmmmm%m 1819 ; Hooker,"Brit. Flor., 1833,
b 404; (4) Odontolla aurita, Ag., Conap Crit. That., 1850, p. 50 ; mﬁnﬁ.mﬂtmgmn Harg,
Man, 1841, p 201 Kiite, Boc,, 1844, pl. xxix. lig: 885 Kiits, Spec® Alg, 1844, p. 136,
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case, none of the long thorns characteristic of Biddulphiu awrita oceur. The valvesare.
hirmute, eonvex, and ornamented with quadrately disposed punnhtmm., while the angles
are of conical form.

The series, which is formed by the direct union of the frustules, was r:nllmted in the
Sea of Japax.

Biddulphia ja.;:onics, m sp.  (Plate XXITL fig. 1'4.)

Forma parva; valvis convexis, areolato-punctulatis; apicibus productis scutiusculis,
ad basim inflatia; eingulo eylindrice punetulm In mari Japonico.

This frustuls, from tho Sea of Jupan, is not much larger than those of Btc&iulpﬁm.
premele, o, sp,, from which, howgver, it iz at once dietingnishable by its arcolate ornsmen-
tation, and by the fact that the angles which are equally prominent are not simply
eonical, but present o protuberance near the base. The eylindrical eingulum is punctated,

Biddulphia, sp. (1) (Plate XXVI. fig. 1)

ke valvs biero shown is From the Arsfurs Son. i pamm an elliptico-lanceolute
form, with rounded, somewhat mammiform vertices, while the surface has distinct gramiles
which radiste from o very excentric point. Near the extremities there sre two small
peeudo-openinge.  Although this valve cannot be identified with any species hitharto
rocorded, it does mot afford the means of fully detérmining the charaeters of the new
species which it representa.

Biddalplin, sy (1) (Plate XXTIL fig. 18.)

This organism, like the one last mentioned, canpot be identified wilh any known
apecies, and s insufficient. to enable n complote conception of the new gpecies; which it
* typifies, to bo obtmimed, Tt is of elliptical form, and its punetations radiate (rom the
centre, st which a small gronp of more salimt granules or denticules ocour.

Biddulphia weissflogil, Grun.  (Plate XXVL fig, 2.)

Forma snbquadrats, deenssatim panctulatn; spicibus parum productis linea axmali vix
perspicus unitis ; valvia ellipticis, ud contrum sabinflatis, duplici brevi eornu excentrico.

ad npices instructis.

This perfect frustule is adorned with very minute granules, disposed ina qﬂiununﬁ:ll
manner. s exteemities are slightly prolonged and rounded, and, when seen from thas
zonal aspect; oach pwmntn two short strong couieal and slightly eurved peoints, whiah are:
quite elisracteristic of the species.

In Plate o fige. 1 and 2, of the Synopsis des Diatomdes de Ha]g}qun,by De X van
Heurek, there ts ropresented a frustule which is identiesl in its principal charscteristics
with that brouglt home by thn'ﬂhnllmgnr whith is now being considered. It hes been
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Wufp&m weiggflogni by Grunow, who gives South Africa as it loeality, The
s Dintom must accordingly be designated hy the same spocific name.

ddnlphis (Amphitetras) ornata, Shadb., var. hireuta, nov.  (Plate XXII1, fig. 9.)

“Tha frustule here shown rocalls the dmphitetras ornata of Bhadbolt,! as it agrees with

.: o in ita quadrate form, its concowe sides, the ovident granulation, and the reticu-
it Jinen ﬁini:ng On compering the present form, however, with the specimen of
pligtetyas ornata of the Typenplatten of Méler, it may be observed to differ in the

what greater comenvity of the walls and the consequent prolongation of the extromi-
Jind pleo in the presense of a coronn of apines or puncta. Morcover, the precision
______ : oh the details of ssulpture sre represented in the Typenplatten show that the-

ot flad, o feature which could net be ssen in the presant: case. Notwithstunding

1ﬁﬁmm the Chnllenger frustule, which was collected in the Bea of Japan, can
*rinwuﬂ an u varioty of Shadboldt’s species, which, however, should receive the
_' ' ion Hiddulphia, mstead of Amphitetras.

Bidduiphia (1) sp. (') (Plate XIX. fig. 1; Plate XXX. fig 9.)

' vary gingular Distomageons frustule ia shown on Plate XIX. fig. 1, and again under
somawhat higher maguifying power on Plite XXX. fig. 8. The two figures huve been
Iimuan of the omission of a eharanter of grent importance in the former, namely,
1 _’f:-:- mrmemes of o smusll arvea, ornamented with small crowded granules, at each of the
poundy aﬂglm of the slightly coneave side,’'s peculiarity which cccurs in Triceratium
Bright. As only ono specimen of this form has been observed, it has been
WMI aceurately to determine to which genus it belongs. The alight pro-
n!' the two adjacent extremitios of the concave side reems to point to its being &
et , but the murked want of symmetry in the two valves opposes this view,
. 5'::” o] thinlustmmumﬁmncamuypnmt.mlahsfnﬂtthit it may have formed part of a
; Distom, of which it may have represented the terminal frustule, thus recalling the
- cuppesrancos that are found in many forms of Chetocercs and Bacleriastriim.
8 chamaoters of the frustule are the following ;—Zonal profile of frustule sabquadrste,
..f‘.- ono side slightly coneave; angles rounded: two transverse disphragms or sepia
iviling the frustule into thres approximately equal parts; surfuee of parietes coversd

gith thh!y disposed subparallel rows of oval granules ; granulation becoming abruptly
T wnd morg delicste near the angles on the concave sids, Loeality : Sea of

3 “&n frustale was found in a preparation gensrously placed st my disposal by Dy James
Ras, RN, -
) Trase, Mice, Soe, Lond, val. i p, 16, ol & fig, 10,

| (BOT. CHALL RXF.—Paut 3v.—]HEE ) b
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On Plate XXVI. fig. 10, thera may be seep Biddulphia tnomeys, Bail.,' and on Plata
XXX fig. 6, n variety of this—Biddulphia tuomeyi, Buil,, var. pacifica, nov., Irum the
Pacific Ocean.

Biddulphia roperiana, Grev.," is representod on Plate XXVI, fig. 4.

Triceratium, Khrenb.

‘Boon after Ehrenberg established the genns Tricerntitm smong the anguliferows Diatoms,
frugtules wre found which exnctly corresponded to its essential characters, but which had
valves with four or five angles, aud these frustules were admitted into the genus as cxcep-
tional forms—Lricoratium being defined us possessing * valves rarely with four or five
angles."" Later on, frastulss with six, seven, and even twelve angled had to be enrolled, ns, for
vsample, the Triceratium culensteinii of Grunow (ses A. Schmid, Atlas, Plate lxxv. fig. 6)
Although this last spesies ia probably a real Stictodiscus, it can lardly be doubted that,
if Ehrenberg hnd foreseen the extension of his gevus to embrace polyangnlaced frustules,
e would have chosen the nume Polycerativm, The following is the definition of the
genus Twicerativm ss given by Pritehard ;—" Fruostules cellular; free, simple, in lateral
view trisngulsr (rarely with four or fiva angles).” .

More than 200 species have bean aseribed to this genus, about 150 being Ggured in
the Micrascopical Journal alone, It is to he remarked, however, that many of these so-
called " species" have no real claim to be regardod sa true specifio types, and several forms
which have been observed amongst the Challenger matorial have besn relegated to poly-
gonal types of Stictodiseus, althongh they might st one time have been placed in the
present genus, )

Triceratium pulviliug, n. sp. (PMlate VI, fig. 8.)

Valvis quidratis, areolatis vel collulatis; laterales linem late concave; apices meutos
sotundati; aseole mquales, hexagonales; processu terminali nullo, Ad mare Plilipi-
rithigrii e !

This quadrate frustuls from the Philippine Sea possessss greatly hollowed-out sides and
aoute rounded extremities. The whole surface is oceupied by equal arcolm or hexagonal
cellnles, there being no trace of any process on the extramities. :

Triceratium thaitiense, n, sp.  (Plate X111 fig. 14.)

Hexagonum, lateribus concavis, apicibus rotundatis ; valva pn.nebul:l rarinseulis signata,
In porta Thaiti,

This hesagonal form was observed in a collection made with a tmvnut. at o small
dnpthin the port of Tahith. Ivis provided with concave sides and rounded extremilies, but

= Fipgoervs buamyi, Bail, Amer, Journ., vol. xvl. pl ik fige. 3-9; Pritchoed, op. ext,, o B8, phovi. g 100
!Jffm.:mnd.mpu.ma...u-m b Pritchard, opx cit., p 653,
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s no procesaes of any kind from the valve, which is omamented with small, ill-defined,
hioly placed, almost punctiform granules, which deeréase towards the extremities.

Triceratium ferox, 1. sp. (Plate VL. fig 4.)

- Prianguloris ; apicibns ouneato-rotundatis, prominulis | Immbul rectia ; dentibus non-
mllis marginalibua ercetin; valva cellulis vel areolis grandiuseulis hexsgonis. In mari
Jupouieo.

"ﬁ.u frustule is fignred both from ite zonal and valval aspects. It is small, trisngular,
and provided with large bexagonal areole. Its sides are rectilinear, and its extremities
are smooth and elightly prominent, The specific name has reference to the few long
testh or points that are disposed on the sides, and which are probably intended for the
union of severnl frustules into n seriea.

Thy epecimen héve shown must be regarded as a variety of Tricerativm arcticum,
Bright.," as it only differs from that Diatom in not possessing so matkedly coneave sides,
The cellules or areolre are also larger than iu the typical specimen,

' Triceratium arcticum, Bright., var. berguolenonsis 8, nov. (Plate XXTI, fig. 5.)

- 'T'his frustule is also n varicty of Zriceratium nretioum, Bright. Its radinting rows of
‘granules which spread outwards from the centre, the granules Lecoming lurger and more
distinet as they approach the periphery, distingnich it from the Brightwellinn spesics, -

Triceratium arctioum, Bright., var. kerguelenensis 4, nov.  (Plate X111 fig, 5.)

This triangular form, with coneave sides and vounded extremities, was olitained in the.
neighbonrhood of Kerguelen lsland, The valve ja covered with radiating lines of callules,
which decrense towards the extremities, heaoming amall grannles, arranged in 8 quincunsisl
mmunet,  Although thus agrecing in the nature of its cellulation with ZFricerativm
aroticum, Bright., it differs from the latter (1.) in the coneave gharacter of its sides,
-and (2) in the oecurrence of a small central non-granulated or smooth arem  These
d.unnctinns howaver, eannot ba lookgd upon as possessing more thnrrmtnl importance,

'J.‘Hmu.ttuﬂ calvescens, n. sp. (Plate 1X. fig. 1.)

Cirandiuseulum, trisngnlace; lineis lateralibua comeavis ; apicibug rotundatis; cellulia
grandiusculis in lineas radinntes distributis, et ad apices gubito in lineolns ponctulutas
decresoentibus, media valva raris et minnentibua, In marl Japonicn,

This form, like T'riceratium aretionm, Bright., iz also coversd with mdiating granules or
somowhat itrogulnr cellules, which quickly diminish aa they approach the extremitiss, und

1 = Tricorative eoillmi, var, B, with four angles ; Am;:ﬁﬂ'm willkesti, Drightwell, Mier, Joupm, vil. L
w250, ph iw fig 11 ; Ropery Trana Micr. See. Lowd., vol. viil. . 68,
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sesume the appesrance of minuta points, forming very delicate strim. The walls, however,
awve alightly concave, the general valval granulation larger, while at the centre the granules
are fow sud small, so that the genus established by Brightwell cannot bo so far extended
u8 to embrace this form, which must therefore become the type of a new species.

"Priceratlum pavimentosum, u, ap, (PL XIIL fig. 8.)

Quadratim aveolatum ; lateribus concavis ; ‘apioibuy eunsato-rotundatis; areolia suhe
hexagonalibus ; apieum processu nullo, Ad mare Japonioum.

Thia frustuls possesses concave walls and wvalves oroamented with subboxagonal
oellules or arcole, It mny be distinguishod from the allied Tricoratium favus of BEhren-
berg" principally by the absence st each oxtremity of the Lorn-like procoesses, which
are characteristic of the latter. Tricerwtinm firvus also possesses rectilinear or slightly
concave nides.

Triceratium cariosum, n. sp. (Plate VL fig. 6.)

Valvis trigonis, cellulosis ; lateribus sulwonvexis ; apicibus rotundatis; cellulis wquali-
bus nullo certo ordine dispositia et vacuis lineolis irregulariter divizis,  In mari Pacifico,

This singular Dintom possesses a triangular form, with slightly convex walls and
rounided extremitice:  The collules that ornament the valve are equal, bub bave no definite
artangement, althongh a tendency to form excentric curves may be recognised at soms
plices. Tasounm occur at irregular intervals amongst the granules, and give the valve an
sroded sppearanoe,

Triceratium Punctigerum, n. sp.  (PL XIIL fig. 4.)
Parvam, trisngulare; napicibus rotundatis; lateribus subeoncavis; denticnlo vel
punctulo eroctiors marginall ad apices ; vwalvis inordinate punetulatia.  Inmar Pacifico.
This wmall but elegant teispgulsr Distorm was discoversd in » eounding mude
m the Pacific Ocean, It possessss rounded extremities and alightly concave sidea The
valve is vory delicately punotated, the, punctations assuming no definite srangement, aud
it 1he murgin of éach extremity s more prominent granule ar point muy be recoguised.

Triceratitim coronatum, n. sp.  (Plate V1, fig. 7.)

E maximis ; trisngulare, areclatum § lateribus convexis ; apicibus elongatis, subulatis ;

aroolis: mqualibus, hexagonis granulo erecto ad quemgue angulum; corona marginali
erecta.  Ad Zebn it msri Philippinaram. :

U Elirgubarg, Kryidalle, p 79, X, 08, pl iv. fig 10; Mikrogeol,, pl. xiz, p, 17 ; Sinith, Symop Beil, Dist,
vol kg 96 plov, fig M, sud Bupgl, pl. xxx, ; Heiburg, Couspae, p 415 Juit, ob Raboul, Wondur, p W,
pl. Lk fgr 107 = (L) Priceratium nigasfonum, Hnu!siwn]l.ﬂnr Jowerw, vol L (L) Tricoratum fnbriatun,
Wallich, Wier. Jowrn;, vil vi p. 247, pL wil, fige 40,
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In this. very striking frustule a marginal corosa uxista on one odge. This usually
Wpes motice, because the flab form of the Distom prevents it from being recognised,
¥o on the valval side. The form of the entire frustule is trinngular, and the marging are
ves, whils each extremity terminates in ay elongated subulute process. The nreols are
xagoual, and remarkable in having small rounded grannles ot thioir sugles. This ciroum-
e exnnot be considered fortuitous, and, in conjutiction with the other characters of the
ke, must be regarded as adequate for the establishmont of & new species,

Tricaratium sarcophagus, u. #p. (Plate VL fig. 3.)

'rigonum, luteribus convexiusculis, apicibus cornutis, asperis; valvis convexis, late
prenlntis vel cellulatia ; arcolia vel cellulis hexagonis, In mari Arsfura,

Thclpemﬁﬁ uume of this form is applied from the peculiar appearance presented when
oot ﬁhm its zoual sspect, It is triangular, and possesses alightly convex sides and
ferminal horn-like processes, In its general aspect it shows some affinity to Tricerntium
Javu Elirenl,, but the areolss are smaller in the latter, and the terminal processes ure nos
b, a8 thoy are in this frustule.

peerii bt h‘rna.]iihm'lr, var. lateariolata, nov.  (Plate IX, fig 3.)

Tlaiu form only differs from Triceratium favus, Elrenls., in humng the arecle one-thind
larger. 1t wus obtained in the Sea of Japan.

Trigeratium favus, Ebrenb., var. pocifiea, nov. (Plate V1. fig, 1.)

The aréole in this variety ave still larger; the ratio of their size to that of the type
gpecimen being 28 19 to 8 It poesesees four concave sides, and a small horn-like
process at each extremity. 1t was obtained in the Pacifie Ocean.

Triceratium tumescens. n. sp. (Plate VL fig- 9.)

Triangularis, lateribus convexis; apicibus cuneato-obtuzis ; pmcﬂnihua aphoreidnlihm;
valvis arcolatis ; areclis hoxagonalibus, imequalibus,  In mari Japonico,

This triangular form possesses very tumid sides, obtuse extramities and processes, and
unequal bexagunal areolm, It presents a superficial resemblance to T'ricerativm fibri-
afum, Wall,* but it may be readily distinguished from it by the charaster of lta terminal
processes, which resemblo s compressed splieroid, instend of being elevated and conieal,
It waa obtained in the Sea of Jupan, .

Triceratium armatum, Roper, var, §, nov. (Plate VL fig. 2.)
This elegant triangulay form from the immediste neighbourhood of Japan is provided
with straight sides, and its extremities aro notably clongnted, forming well-marked subu-
\ Micr. Jowrn., yob vi. o 947, pl. i figs. 41, i
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Jate processes, The gr:mn!es, whith oo of equal size, are arranged in rows at nght ah
to the mirging, buit i @ contral triangularspace they are disposed irvegularly, The demar.
eation of this contral area in clearly indicated by a faw well-marked granules or denticules,
‘placed. ab interyals along its sides. In the area itsell theve are a fow seuttered minute
spines or apiculi.  In these respocts this frustule resembles the Tricoratium. armatum o
Boper,' but it may readily be distinguished from the latter by the denticules referrad
‘above. Brightwell hos already (Quart. Journ. Micr, Sci., vol. iv. p. 274, Plate xvii. ﬂp.
9, 8b, 10, 11, 11k, 12) notified several varieties of the typical specics, and the prese
form may be similarly referred to ns var. 4,

Triceratium fmbriatum, Wall, var. nov. (Plute TX. fig. 12.)
This form vesembles in its genoral oharacters the Triceratium fimbriatum of Wallicht
but its terminal processes are much more elevated, and its extremities somewhat more dilated, l

Tricemtium inorassatum, n, sp.  (Plate IX. fig. 10.) |

Trgonum, sreolatum; valva lateribus convexis tumida; areolis hexagonaljbus;
apicibus obtuso processu terminantibus.  In mari Japonieo. "

This form eorresporids in general outline to the Triceratium grande of Brightwel)? ]
and its hexagonal nreolation is also similar.  The extremities, however, are hore remark-
ably depresssd and obtuse, instesd of being more acute snd attenuated, The ocelli ara
*nently in the plane of the valve, which is evidently tumid. The three sides are alightly
cdnvex, snd the hexsgonnl areole vary somewhat both in size and shape even in the
central rogion of the valve. .

Triceratium grunowinnum, n. ep.  (Plate XVL fig. 5.)

Farma trinnguluris, Iutissime nrevlata ; apivibus aspero processu erecto instruetis;
areolis subhesagonulibus ; valvis finissime et mlmmer punictulstis ; margioe convexo
Imvi. Ad insulus Philippinas,

This Dintom is remarkalle from the enortious size of its unequul bexagonal wreolm,
its strong terminnl processos, covered with mequalities, and its very delicato radisting
punetiform stristion.  The throe sides of the valve are slightly convex outwards, and in
Jmmodiate contect with those is & hyaline belt which bears irrogularly elliptical or elavate
geanitiles,  Af the bases of each of the three terminnl somowhat infundibuliform processes
there are also several irregulacly geatterod angular granules which serve to give greater
promisence to this fegion. The sarrower and mon: distal parts of eachi irocess benrs o sotied
of fine strim whieh mdiats into the proximal snd wider end of the funnel.  The specifie
name fiss hoew given in honour of Mr Albert Grunow, the wall-known olserver of Diatoms,

& Mier, Fovrmy, b (L 1 S48, 5. 1, & Afier, Jourm., vil vh v 847, ol i, fign 4-5.

'Hﬁr&m?ﬂ.l.p.ﬂiﬂhﬁpi, = (L) Triceratiuvm wiemtale, Wares b Pail, g (1) TWeersbivm
JSartis (lurge), Pritehaed, o off,, p B5& " The erigionl wpecimens of Ticoativm gronde, Bright,, wees fonnd o
T#Huhﬂd:}u&u&uuhﬂhhm&uhﬁkﬂm
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iceratium abyssale, n. sp.  (Plate XTI fig. 6.) | '
~ Forma url:inuluté-tﬁunguln:iu, apicibus late rotundatis, in ocellum exeuntibus;
garibus convexis; valva punctulis mqualibue radisnter gignata.  In mari Indico,
‘Plis form possesses large rounded extremities and convex sides, so thas the frustule
cames suborbicular, The valve has equal radiating lines of punctations alightly con-
utging at the obtuse apices, ench of which terminates in a lurge ocellus. The specimen
wia obtained at a depth of 2050 fathome

s CErIL LI jmtim' n. 8p. I {Pll‘.l.t-& XXV Eg. ?.) £

. E maximis; valvis novem-angulatis, arcolatis; lateribus concavis; ureolis hexagonali-
bus, grandiosculis, insqualibus ; valva exterius areolats, mfannn arctistime ot radisuter
striolata.  In mari Philippinacoom,

This species possesses nine nugular points, sud between each adjoining pair u concive
margin.  The swface is covered by very large subhexsgonal areolm, which gradually

diminish in aize from the ceutre lowards the periphery. The vulve exhibits fne rdinting
gtrue, and the ureolm present at the bottom irregularly rounded spaces, which bear one or
more distinet and ircegularly disposed granules or points, It appears cortain that thess
two kinds of ornamentation belong tp two distinet strata of the diatomaceous call wall,

which may sometimes become Jdetyched from one another, I beeame convineed of this,
when Dr James Rag, RN., drew my attention tq a Tricerativm in which only a part
of the inner striated layer still adheded to the valve. A similar doubly luminnted wall
‘may be seen in Triceratium fovus, Elrenb., and in Triceratium grunowionum above
peferred to ; but the nine-angled frustale now in question eannot be united with these,

“not auly because of the little pomtn in the centre of the areoles, but still more becausa
uf the absepee of the raised terminal processes which are pm-um.ed by the others,

" In consequence of this bilamination of the frustular weall, it ber:.om mn&uu,r}r L

exateise gmat. caution in the establishment of new species of this genus.

‘Triceratium a.tlanﬂonm. n.#p.  (Plate XVIL fig, 8.)

Forma qundmta-glnhmu.. cellulis gtmul:un:nlu o (juingue majoribus mediis radinntibus,
‘et leviter ad quatuor-oeellos terminales convergentibus.  In Oveano Atlsutico ad insulas
Azores,
. This specimen possesses four very obtuse angles, between each of which the sides
| Az convex, 0 that the resulting form is suborbicular, The cellules are of somewhat large
gize, and radinte from a small central roeetto formed of five Inrge cellules. Hach of the
angles presents an elliptical ocellus, and towarda cach of the four extremities the cellules
Lecome slightly,convergent.
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The specimen figured wes obtained in o sounding made near the Azores in the
Atlantic Ocean.

Stietodizseus, (rey.

- This genun was established by Greville in 4 communieation read on 12th March IEEL'*
mﬂ. ke clagsed in it Discoples (1) rota® and Discoplea rotula,® Ehrenberg, aa woll us
Actinoptychud dives,! which, as already suggested by Ebrenbery, might be gmernun]lpq
wasociated with Clyelotella vota and Cyolotella votula.  The words of Ehrenbery are (under
hin dufinition of Discoplea (1) rota): " Proxime ad Actinoptyelum divitem in Grooeia fossilom
nccedens forma, of cum ea forsah, ot cum sequento (Discoples (1) rotula) in pecntiad
genere reponenda.’”

To this genus Greville at this time ssoribed six npenms and later Kitton' made w
nequainted with Stictodisous erozieri,  Grunow* ndded his Stictodiseus mxy'ufarm in the
Typenplatton of Maller, while Ulevs ™ announsed his Stictodiscus novare in o paper coms
munieatad to the Royal Swedish Academy of Science on 15th SBeptember 1880,

The definition of the panus Stivtodisens, as given by Greville, ran as follows (—
“Frustules simple,  discoid, divided by radiating lines into numerous plicate compayt-
ments, Lines not reaching the centre, ﬂumlmrtmanbs furnighed with conspiouons trnns-
parent, pore-likee points.  (In the four typical spam&n. large seattered puncta also ocoupy
the blank central portion of the dise)"

Among the materiale collected by the Challenger Hxpedition a eonsiderable number
of apecimons of Shictodiseus his been dheerved, but these were only found in a few locali-
ties, the most noteworthy of which are the Japanese ceast and Zebu in the Philippine
Ialands. The esimipution of theso specimens hna convineed me that the structurl
peculinitios, and partisulordy the folded compartments, are somewhat varinble and do not
always afford sufficient ground for establishing new apun'llu. All the forms may be reduced
to two principal sections, namely (1.) radiate Stictodsei, in which the discs péssess coms
partments and the-folds wie simply mdinting ; and (2)) radiato-areolate Stictodiser, in
which the dises have radinl folds which proveed from the cireumference, but 8001 bifureate
or are interrupted #9 us to hound sumerots polygonal avesis. Tt i to be noted, however,
thao this classification, though of nse in facilitating the description of forms so -similar to

1 Miar. Jowrn,, 1 &, vol £ po 30,

P Motictatr, of, de Abend. o, Wise Porbin, 1844, [ 308 ; Mxtmpnﬂ,,pl.mr. A 23 Hig. 6

B Ehienborg, Mierogoul, pl. zeev, A 88 fls. 7.

4 Fhretibeng, Mileroguok, pl xix. fig. 12 ; Talfs in Pritehiaced’'s Tistory of the Infosorka, dih ed, 8400

¥ Micr. Journ,, 1878, pl ocxviil. fig. &

¥ Tn ScheidVe Allas (sxplanation of plate Texiv, fige, 96-30), o note i appended to Grunow's Pustidoaticle
wisoss ougwlabiss bo the following effeet : “ Crunow bemerkt dasu, din beidon Behalen soien nicht s gloieh,
din fiachere habn kuine Rippen, unid immer in der Milte sinen mdimentiren Stachel, dar in moinm Zeichnungon

fulilo ; Mo Feken whwan vompringend, darum don Biddulphien sich nihornd® » :
T Kongl, Swnk, Vehimskodhud, Hamdl,, 1880, Bd. xvill. No. B, p 20, pl. v, g, 060,
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& woother as those belonging to this group are, cannot bo rigorously applied, since, for
s _.Eu Stictodizeus buryanus, Grev,," the radisting appearanes is still retained by the
-.L: though some of the radial folds are found to be interrupted.

Again, the radiate Stictodisei may be divided into two groups according as the
--:'n  area is or is not distinguished by a simple or deuble corona of fine poiuts or
y, and these groups may be indicated ns coronute or non-coranate respoctively.

§ must further bo remarked that among trisngular {rustules having the yery greatest
-; to Triceratium, some have boen observed whidh, with the exception of their
oidal form, exactly fulfil all the conditions of structure required by the definition
Btictodiscus as given by Gréville, Thus among the triangular specimens brought home

: .tﬁmﬂangﬁr one had ita surfnee folded in a radiating manner, and also showed the
il Stictodiseoid corons of points, eo that notwithstanding its non-diseoidal form it
:tﬂi be r&gnrded ns o true Stictodisens, On this ground, therefors, the genevie
_'.' mition 88 given by Greville should be modified, and may be stated in the following
Words ~—** Frustuln simplicia, discoidalia, vel pelygonalia, per lineas radiantes divisa in
gess plicatas, lineis centram non attingentibug; arcis plerumque conspicuis punctis vel
panilis instructia.”

h_ Ve pannot, indeed, believe that the same species can wasume sometimes one form
il gomotimes another, or that from the same Stictodiscus sometimes discoid and some-
mes trinngular or polygonsl forms arise—before admitting such an' anomaly it would
Mmrf to have the experimental results of artificial cultivation of some given species
go upoti—yet from their struetural characteristics 1 mnst conclude that a Stictodiseus
n -,- exist s a discoid or triangular or oven polygonal body. The two last groups of
5 may be indieated by ndding to the specific name the words forma triangularis or
polygnnm’w respectively.
Hﬂmg armived at the conclusion stated above, it seems o fitting occasion to review
.]mg series of species of Triceratium to determine whether any of these forms might
jof, more propetly be relegated to our present genus.
{imnl]n in 1861% described under the name of Triceratium harrisonianum & maghi-
'";... trisngular form adorned with vows of pearl-like puncta, which formed o large
sipenmactibing belt. This frustule, moreover, was provided with llnudy disposed pearl-
lnml.lai in the central apace, in which there also oecurred a conspiouous network of
alnngatmd radiating cellules from which lines passed outwards between the rows of
s to the margin. But on examining the figure the eellules in question are arens
mpuhmantu which are bounded by depressed lines that pass between the rows of
5, and not by lines of relief ns might readily be inferrad from the bold munner in
ic th;ay are represented in Greville's figure. The fact that Greville had not found
examples belonging to any genus which bad sometimes a discoidal, sometimes a triangular
¥ Mier. Journ., 0. &, vol L p. 40, pL iv, fig 1. ¥ Mier. Jowrn, w. %, vol L p. 76, pl kx. fig, 0.
(Bor, cmALY, ExP.—PAnT Iv,—1B8E.) D15



114 { THE VOYAGE OF H.M.E CHALLENGER.

ot polygonal form, preventsd him from recognising affinities between two groups &f forme
s0 distinet from one another, and althongh from the dispoaition of the granules, in lines
radinting from the sides and sparsely disseminated in the eentrs, he thought of constitntig
w apseial group for Triceratium harrisoniantim nnd Tricerntium margaritaceumn, Rulfs, b
was unaware of the importance of the folded character of the former, which, taken in
eonjunetion with the special distribution of the granules, should have indueed him to dli
it with Stictodisous. .
Aguin, Greville’ dotermined a8 Tricerativm inflatum, n three-sided form furnishe
with lines or veing radiating from the margin to the middle of the radii, and possessing”

af the genus Stictodisews, so that the organizm ghould be nnned Steefodiaous snflatus,
The name Triceratium lincolutum, Grov.® cannot, however, be corrected in the same
manueér, becousy though in this veins or folds oceur oo the plane of the valve ab il
margin, the valve is elsewhere coverad throughout with equal; minute, radiating g =18
—# charmeter which 1 have never met with in iny of the different specific forms o
Stictodizess. .
That, on the other hand, Tricerativm parallelum, Grov.,! is & truoe Stictodiseus
cannot be doubted. It possesses four or six nngles, its centre is arcolated by furrows or
folds which are distributed in & retiform munoer, and its border is furnished with grannle
j in rudinting lines. [t should therefore be numed Stéctodisous parallclus.
I's the same genus ahould also be neeribed Tricerativon quadrvatum, Grev, (low sl
figr. 19), beeanss it shows shors folds av the circumforence, nnd the surface is eovered with
edisting lines of grunules, whicl however are few, and scattered in the ceuteal space. Hi
may ulso bo observed that Grevillo roports having seat apucimens with a sort of umbilicus,
or, at least, a somewhat frvegular circle of smaller collules, nround which the ordmwj*:
eellules urw often more or less seattered before they pass into radiating lines—a circumstanoy
which would ssem to indieate that the frustuls in question is o coranated Stictodiseus,
In the ease of Tricorativm polygonsum, Grev,.* we hive to deal with a truo Shaudmn.
‘This beautiful Dintom, with its six struight sides and obtuse nngles, not only pm
‘legunt lines of radisting granules except in the eontee, which is slightly reticulate, but, as
shown in the figure, as many deprossed lines or folda naemtmthame:ogmdfmof
Stistodizeus ocour nt the margin,  The name should ma:dmg]y be changed to Stistodueus
polygonius,
The Priceratium quadricorne of Greville * is alao prabablyu &Mu ita sarface

V MGier, Jowrn, ne w5, vol G0TR 950 gl x g 16

EBller. Towrn, w & vol fi o B30, pl = Rg 8.

3 Mior. Jowrn, n- &, vol. v, o 104, pL iz fige 29 and 83,
¥ Mier, Jowrn,, o &, vol. v, po 100, pl widk, fig 14

b Mierdpwrn, n n, volo v po 103, plixs fig. 16
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I8 i nﬂh;.' many areas or compartments which are limited by folda or depressed Hnes,
while aach compartment is ornamented by a pointer granule—the latter charaeter Leing ono
ol the chief distinguishing features of the genus Stictodisous, Tt is true that here no nulln.l'.
dng folds oecur at the circumference, and that the granules ave more danse ot the edge than
at dhie centre ; hence the frustule should pmbnl ly be designated Stictodisens guadricornis,
ulthoagh its precise dotermination must remain gomewhal uncertain,

' Hﬁfmr Cleve, in his communiention On Bome Rare and Lil.tln-Knﬂwn Dintoms," has
_-{: kwo forms l;rndar l.hu name of 15 ﬂmwtmm whu:.h in my wpmlnn, are n.T.au t:ruu

ssely disposed at the sides, where they form short rows, while fine branching lines of
more simple pointe are seen ot the angles. In the figure tho fow radinting lines which
‘ure indicated evidently defiote the characteristic folds of Stictodisens. Tt alhould accordingly
be designated Stictodiseus gallapagensis. It is distinguished from my Stictodiscus
icoronatus specifically by the absence of the central corona.
The second form referred to by Cleve as Triceratium margaritiferwn (loc. eit., pl. vi.
fig..76) ia a corvnated Stictodisous. Tt hus been deseribed by Oleve as follows —* Valye
quadrangular, with concave sides and rounded angles, without processes. Burface probably
| plane.  Btructure tolerably coarse, granules arranged near the margins in short lines,
smallor in the angles, rare and seattered in the middle.” Tn the eentre of the figure there
is also seen a small corons of points which has bLeen omitted in the sbove deseription
By examining the various figures which | have given of new species of Stictodiscus, the
very close sffinity of this specics of Cleve is 4t onee spparsnt, although the folded oon-
dition of the valve in the latter is not evident. Henee this frustule should be named
Stictodiacus mearguritiferus.

The sbove remarks on Stictodiseus and Triceratium were finished wlen the ninoteenth
piirt of Schmidt'’s Atlas of the Distomaces wns published. In that work very good
figures are given on plate Ixxiv. of several new species of Stictodisous as well ss of some
already known, und on plates lxxy. and lxxvi. numerony types have bean represented ns
belonging to the genus Tiieeratium, smong which I ot once recognised mamy real
polygonal Stictodisei. Among the known discoidal forms Stictodiseus. hardmanianus,
Qrev., is shown on plate lxxiv. fig. 8, in n somewhnt amall form ; Swotodisous kit-
tonianus, Grev,, is seen in figs. 16, 17, and 18 ; while Stctodiseus californicus, Grev.,
ogcurs as fig. 4, and severnl varicfles as fige I, 8, 3, 6, 7, and 8 Among the new
gpecies, on the other hand, Stictadiscus simplex, A. 8., is shown in fig. 11; Stictoddseus

1 Kongl. Svenst, Vetrnsk.-Abod. Handl., Bd, XVIIL No. b, p. 28, pl. vi. fig. 7.

* Thuse varistios aro—Shelodisons caffformious, G, vax arsslata, Oran, pl bxxiv. dg ).

Stictodtincren califoruizus, Uirev,, var. nankoorensis, Gran, pl. Ixxiv, fige 3 and 3.

‘ Bitetstisomn califormicuws, Grov., yar, seodate, Gran, pl lzziv. figs, 6 and 7.
m l'lﬂ‘l,'fmll#. G‘rﬂ?q II-L Ini.f. ﬂg’. !l.
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argus, AB. dh B, 12 and fnally, Stictodiseus morsianus, A, 8., in figs. 19 and WJL The
forma marked figs. 21, 22, and 23 are given aa doubtful, while those of figs. 13, 14, and 15
wre inperpreted a8 intertnl valves® of Stictodiscus—a determination which seems to resh
o other foundation than the presence of evanescent folds towards the eentre, there i
o trace of any such reticulate arrangement as occtrs in Stictodiscus, It would séem
ruther that snch dists belong to she genus Cyolotella, of which they would constitate
a MeW species.

On plate Ixxv. fig, 1, Schmidt bas ropresented a superb polygonal Stictodisens under the
neme of Tricerativm multipler, Junisch (7). It possesses n contral corona, and the almo
regular short lines of granules form o belt at the direumference, whila the middloe of the
srfuce ia covered with sparsely disposed granules of & similar kind. The very large v
which has mevived at its complete development, searcely preserves traces of the folded
condition of ita surface, but I do not hesitate to designate it Stictodisous multiplex,

I fig. 2 of the sume plate the organism reprossnted as Triceratinm jeremianum, A. 8,
is another subquadrate Stictodisous with galradinting folds which alternate with granulue
Vines, that snbsequently lesome rare aud ure irregularly scattered in the middle. Many
linon: of smnll granules occur at the angles, and these point, as in other allied forms, to
its frogressive development, This form should ascordingly be designatad Stictodisens
Jeramianus.

At fige. 6 and 7 Behmidt also showa two different forms of Triceratium, establialied
by Greville, which; as alrcady said, must be named Stietodiseus eulensteingi; while the
Tricerativm harrisonianum, Grev,, shown at Plate lxxv, figs. 14 to 18 ghould Be
designated Stiotodisons harrisonianws,

On plate lxvic of this Atlsa soversl other forms which bave been unmed Triceratium
tppear to me to be trae Stictodises, although the essential charneters of the latter geuus
* arein these less ovident than in the above-mentioned cases,
In considering the new types belonging to the genus Stictodiscus which have bega
hrought home by the Challenger I shall first refer to the discoidul forms, and then pass
ot to those which are polygonal

. Discornar Forms oF Bricropiscus,
‘Stictodiecus anceps, n. sp.  (Plate I, fig. 5.)
Granvalis raris in liness subregulares mdiantes distributis; centrum punctulorum m
distingtum,  Ad oras Japonicas.
10 Ky moinor funden Usherzamgung innere Sehalon v, Stictodioms., ‘Bolihn freonem Bohalen, welsha Wﬂﬂ-
lich bk Antmromphalus wiid Asterolampra vinlfach vorkemmen wd irrthitailioh ala hesmilam Arton honannt sind,

sind Inichit daran au arkenne, dass vie teils sinem Stich s Vialstte hhnthﬂnhﬁhwn&nlﬂwm

ihechaupt zoher gostaliol wind,  Gronew bostimot die vorlingendan Fignren el Sehalun von Melosing clasipers,,
Gronow.”
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Tlls clegant dise is ornamented at tho margin with sparsely disposed lines of
manmles.  These become irregulur towards the centre, and are replaced there by an
regnilar coronn of small points.  The presence of this corona has induced me to include
i frustule among the Sticfodiser, although the folded condition of the valve, which is
the principal generic character, cogld not be distinguished. 1t is to be noted, however,
that in the difforest species the folds wre found more or less clearly defined, and when
they aro very slight they become almost invisible, so that the impossibility of recognising
‘thom Lere ia not necessarily opposed to the determination that has been arrived at,

todiscus radiatus, n. ap.  (Plate 1. fig. 1.)
Granulis in lineas radinntes plicis divisas distributis; plicis sd centrum éevanes
egntibus ; centrnm granulis caret, Ad Zebu ex insulis Philippinis
- This frustule, and its variety shown in Plate L. fig. 3, belong to the radiate scetion of
the genus Stictodiscus. They are closely related to the Stictodiseus californious of
Breville,! which in its turn is akin to Stictodiscus johnsonianus, Grev.,* differing from it
in the indistinet and shorter radii, and in the condition of the peripheral zone from which
these radii epring. This zone is marked in Stictodisens johnsonianus by o series of round
“or somewhat alliptical granules which ore situnted opposite the peripheral ends of the radii,
while in Stictodiseus californicus it bears semi-elliptical arcolm which usually alternate
with tho radii. In the forms now under examination, on the eontrary, the radii are
notably lotg and the centre nlwaye remaine free from granules, while the great number of
the radii—althongh by itsell o eharseter of no great significance—eannot be overlooked.
Although the type-specimen shown in Plate 1, fig. 1 bears n great ressmblance to its
variety seen in fig. 3 there are some differences which must be noted, Thus in addition
to the greater number of grantles which are radially disposed and ornament the valves in
fig. 8, there is also present here s gomewhat prominent granule at the extremity of each
fold, and the radii begin with two small granules.  In the course of the radii each granule
i elevated upon o snbrectangular areols. Much importance cnnnot be attached to the
gratules a4 tho extremities of the folds, as their existence is doubtful in some cases—
similar appesrances often oceurring at the margin of the valve in changivg the focul
distance,  The subdivision of the radii into compartments serves to indieate the connee-
tion between the radiate and radiate-areolate forms of Stictodisens. The following
definition may be given of the varietal frustule :—* Linels crebrinsculis granulorum in
arens rectangulares, granulum in margine ad ortum cujusque plicet.  Ad orss Japonicus.”

Stictodictus eulensteinii, Cstr, (Plate I fig, 7.)
Trivevativm enlmetingd, Gran, A Sehmidt's A, pl lzzv. lige 6und 7,
In Plate L fig. 7 there is ropresented an excoedingly elegant form of Stictodisens,
which indicates the transition from the diseeidal to the triangular and polygonal types.
1 Bulienidt's Aflus, pl. Ixiv. g 4. # Mier, Journ,, v, s, vol. L p 41, gl fv, g, 3.
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[t posseases the form of w dise with an undulating (almost dodecabedral) margin. A
trinngle of smallor granules occurs in each of the protuberances, and hence 1 am of
opinion that the frustule originally was diseoid, and that its subsequent development did
not take plwo wniformly all round the cireumference, but ouly in u few circumsoribed
weens,  During this process small granules have been formed ; these Lave gradually
Jmerensed 1 size and bocome disposed in the large regular lines, which occupy the spaces
Iying between the protubernnces. A similar condition obitains more or less markedly at
the extremities of trinngular frustules, #s will be pointed out below.

Between the lines of the quadrately disposed granules radiating folds urise and extend
towards the centre, The compurtments eireumseribed by thess folda wee furnished with
aparsely arranged granuoles, and a benutiful corona of smailer points oceupies the centre,

After this [rustule had been figured and deseribed | received the niseteenth part
of A. Behmidt's Atlas, in which the same formn is figured st Plate lxxv. figs: 6 and 7,
under the name of Tricerativm ewlensteindy, Grun,  Although thercfore recognising the
right of precodence of the well-known Austrian microscopist in the cuse of the spocific
determinition, I cannol uccept his generic name, bub sesign (he organisms, for reastns
already quoted, lo the genus Stictodisens. The frustule was gatherod both in the Sea of
Jupan and in the Philippine Sew.

Stictodisous radfordianus, n. ap.  (Plate XVIL fig. 10,)

Forma octogonn, lincis undulas, et angnlia subproductis rotundatis incluss ; zona
regulari ondine quadrate granulats, plicls & margine radisntibus ; graoulis medio raris;
punctulorum corons wmbilioali. o Archipelago Philippusrum.

- This frostule, which ia still more slegant thay that Inst referred to, belongs to tha
coronate soestion of the penus, It possesses an octagonal form with undalating aides,
whila the angles sre ronnded and scarcely elongated. A belt formed of four regular rowa
of granales runs round the poriphery of tho valve. These granules are disposed m o
quadrate manner, and folds extend between them in o ventripetal direetion.  In the middls
region small granuleés are sparsely disseminated, and the ceutrs is marked by o beautiful
eorous of small points.  Here too, a8 in the case of Stictedisous enlonsteinii, rowa of small
granules ocenr at the angles, and us in the former cass seem to indicate points of gradunl
‘increase.

The kpecifio nume has been gived in bonour of Dr Radford, to whowm, in part, 1 am
indebited for being imvited to oxamine the Diatoms Lrought home by the Challenger
Expedition.

L. Ramato-Arnorary Forms or Srorenisoos

To all theeo types, folds of greater or less length radiate from the circumference towards
the centro, and the oentral gpace is subdivided into arecles in & retizulate manner.
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Btictodiscus japonious, u. ap.  (Plate I, fig: 2.)

' Granulorom lineis per plicas radiantes divisis props marginem binatim orientibus ;
arels mediis grandiveenlis retienlatim dispositis singulo granulo plernmqne distinetis, In
mari Japonico.

-‘ﬂﬁIP:rgwim may be distinguished from the othiers by the cireumstance that iu it the
mumles do not oceur on the perimeter, while there are always two granules standing side
iy sida at the outer extremity of every row. The central arets are somewhat lnrge, of
prular forms, and are in mosk cases ornamented with a single granule.

acns affinia, 0. ap.  (Plate L fig. 4.)
Lingis granulorum per plicas cirenmradiantes divisis; media superficies in arcolas
eticulnlim distinetn; arem nonnulle granalo instruetw. Ad Zebu in mari Philippinaram.
- This form is mnch akin to the preceding, but may be distinguished from it by the
fhet that the lines of granules proceed from the margin—a peenlisrity which moy also
be soon in the variety described below. 'The two gramules found at the outer ends of
every row in Stictodiscus japonicus do not oceur here, where, morsover, the central
utens are of smaller sizes and somewhat more abundant. Although the majority of these
aress are ornamented by a single round granule, some of them are entirely devoid of%this
structure, while others bear two.
Btictodisous affinis, n. sp., var. nov. (Plate L fig. 6.)

Differt o forma typica per lineas binis granulis ter vel quatmor victbus repetitia
ineipicntes,  Ad mare Philippinsrum.

In this Diatom the granule-bearing arcas sometimes exhibit four pairs of puncta
townrds the circumference of the dise. The centrnl areas are somewhat irregular in size
and form, and while several are perfectly smooth others bear a single round granule,
Henee althongh not identical with the Zebu type, this frustule eannot be regarded gs more
that o variety of it.

Btictodiscus affinis, n. &p., var, late-zonata, nov, (Plate XVIL fig, 11.)

Although well characterived by its distinet granulated zone, this Distom must be
viewed nd o distinet variety of Stictodisens affinis, 1t is principally distinguished by
the marginal radinting folds, which become reticulated towards the centre, and by the
distinct and regular lines of granules interposed between the folds. Marginally the
granular lines are omamented by pairs of puncta placed laterally, Two well-defined
rings of approximately equal size run round the periphity.

Stictodiscus affinis, n. ep,, var. nov, (Plate XVIL fig. 8.)
Another variety of the same species i3 here sliown, The emallness of its dise and
the smallor numbor of ita radii can certainly have no specific gignificance, bt it may be
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observed that the reticalatod central space is almost destitute of granules.  This varisty,
like the previous one, was collectod in the neighibourbood of the Philippine Ialands:

‘Stictodiscus reticulatus, . &p.  (Plate L fig, 8.)

Lineis gonulorum plerumque per plicas s margine radisntes distineti ; bine pliem
teliculatim distribuuntur ; avem centrales grandiusculs, pluribus granolis plommque
inatruete.  Ad Zebu,

Thia disc is ornamented with lines of grannles which are for the most part double
Thess lines are sepurated by folds which, soon become reticulated after leaving the murgin
The meshes of the well-marked somewhat irregular network thus formed are adorned with
more or fewer granules, disposed in small groups, The frustule wis obtained at Zobu

Stictodiscus margaritaceus, n. sp.  (Plate XVII. fig. 12))

Disciformis, granulia plerumque magnis, medio raris, ad marginem frequentioribus,
subregulariter dispositis; plicis & granulo marginali excuntibus ot granulorum liness
discriminantibus.  Ad insulas Philippinas.

In this specimen the granules are unusually large and pearl-like, They' are sparasly
sentbered in the eontre and more elosely near the margin, where they are divided by slight
folils, cach of which originates in a well-marked murginal point. The dispoaition and
wize of the granules are ineonstant,

L. Triawovras o Porvuonan Forms ov Sricronmevs,
Stictodiscus varians, u. ap.  (Plate XVIL fig. 7.)

Forma subquadmtn, Iateribus convexis ; granulis a marging radisutibus, medio rari-
aribus et irroguluritor distributis ; linem marginales plicis evanescentibus dividuntur, In
muri Sivensi,

This epecimen is; in form, transitional between the round and the pul}'gunnl types.
The discoidal valve tends to become angulated at four points in such & muanner thut by &
further extension of the angulution tho round form would becomo quadrate. The disposi-
tion of the grumules is regular and somewhat dense 4t the circymference, but rure and
irregrular at the centre. At the perimetor the lines of radiating granules are intersscted
by folds, which soon disappear.  The specific name which haa beon applied in intendod to
reeall the tendency to vary in form from round to quadmte which is exhibited by this
imteresting Liatom.

Stictodiscus bicoronatus n. sp. (Plate VL fig. 5.)

Trigonue, lateribua subeonvesis et apicibus rotundatis ; zuua granulis rmris et decus-
sittim dispositis; granulis medio nollo eerto ondine distributis; contrum duplici punctulorum
vorona insignitur; ad apices multiple punctulorum linew radiantes.  Ad oras Japonices,
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Thia benutiful triangular frustule, from the neighbourhivod of the cosst of Japan, has
itly convex sides and rounded nngles, The gramules ave disposed at right angles to
ﬁf tbe margins along regulae lives, and so form n well-marked peripheral belt which
peumeeribes o central triamgulor epoce omamented with irvegularly disposed granules,
ey misule points, and ehott irregular wavy lines, but in. the contro two corons of smaller
mles ocenr. At the three mumlcd angles of the trinngle the mgnlulahml grauulation
placed by many lines of Emull pmnta whmh are arronged iy & flm-llka mMAnNer.

E:_‘ Hmf.ed {1.) by the peculinr disposition of the gramules along the ndm, {5.] by the
general churactor of the granulation, which recalls that of Stictodisens anceps, n, 8p; (3.)
by the presence of central coronm ; and (4.) by the general similarity of the granulation
uf the angles to that of the twelve salient peints of Stictodiscus eulensteini,

~ The specific name has refevence to tho existence of a double corona at the centre of the

i@ bicoronatus, n. sp., var. punctigers, nove (Plate XIIL fig. 2.)

Tlm is another maugulur Diatom which recnlls the genornl charneteristics of the pre-
peding, except that it possessos cuneate rounded extremities, punctiform granules, and u
mos regulnr double eorons of small points. The marginal granules, though small, are
amenged in well-defined lines, which are not sharply limited on the inner side. The
grunules ocoupying the subeentral ares are irregularly and very sparsely disseminated.
Insido of the.double corona no granules ovenr. Thesé characters, kowever, do not scem to
e of sufficient importance to justify the eatablichment of a new species.

Thu name of this variety is intended to recall the elogunt character of the valvalar

Btictodiscus elegans, v, sp.  (Plate X111 fig, 8.) .

Forma tripngularis lateribus subrectis ; plices o lateribus radiantur, medio retieulatim
iiiip’daita: grauulis raris ordinate cireum distributis, medio rarioribus et inordinatis; ad
apices rotundatos punctulorum lines erebroe radiantur. o mari Japonico.
~ This besutiful triangular frustule has the marginal rows of granules separated by
| folds, which becomo reticulate in the centre. [In tho contral ares the granules are spyrsely
" and irregulurly disposed, while the three rounded extremitios are occupied by radiating
lines of small points. Each of the margina is ornumented by a band of oval granules,
which are largest in the middle, and gradually become finer towards the extremities.
ﬂmmymdmnhe n kind of elevated marginal corons, such as is found in some spocies of
Tricevativm. The external limiting line of thia frustule is very alightly convex on its

outer gide, .
© (Bot, cuari. sxv.—PaRT v —1880.) D16
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Stictodiscus trigonue, n, sp.  (Plate X111 fig. 1.)

Forma trisngularis, apicibue obtusc-rotundatis, lateribus tumidulia; granuli
irregmlares ot rariores, ad latern lineis per plicas separatis, ad apices punctuli densi
[ mari Japonico,

The slightly tumid sides, and obtuse, rounded angles of this form are noteworthy,
The graniles are few, and irregularly plaged in the eentre, but are more abundant il
arranged in lines divided by folds at the sides, while they are smaller and still men
numerous ot the extremition The gradually decreasing size of the granules from the
cantre towards the periphery is a well-mackeod chmct&mhn of this Diatom.

Bﬁﬂbudiamn hexagomus, . sp.  (Plate XVIL fig. 17.)

Valvis hexngonis, granulatis; apinibm late rotundatis ; margine granulorum ording
terminate ; granulis grandinsculis cireum subreguleribug, medio nonnullis; superficies
madio plicata, In Atlantjeo septentrionali,

The present curious hexagonal frostule las very rounded angles, and » line of small
round grum‘ﬂm at the extreme horder.  The convex surface is flattened at the margin, mﬁd
is omamented medially by large grfnules, These cceur in sparsely disposed ‘subregular
Tines at the periphery, but are almost entirely absent in the centre,vwhere the surface is
reticulate) the meshes of the notwork being very variable in size and irregular in form. At
the angles o fow closer lines of granules are to be ohserved. These are disposed in &
fan-ahaped manner, as in all the polygonal forms of the genus. An intra-marginal thin
line, almost paraliel throughont to the edgea of the frustule, forms o well-marked houndary:
line lutween the peripheral nnd intermodiate arens, on the latter of which 4 reticulation
such as is found at the contro is not manifest. -

Stictodiscus hexagomus, n. sp., var. vov, (Plate XVIL fig. 14.)

A variety,of the last-mentioned typo is hero roprosented. It differs from the typical
frustule in the emaller size of tho disc and gramiles, in the relatively largoer size of the
central network, and in the total absence of thoss lines of smoll granules thal constitute
the margin of the valve of Stiotodisous hexengonus.  Both the frustoles wore found in the
South Atlantic.

Oestodiscus, Girev. -
Thh gevus was instituted by Greville® in 1865 to_include some very elogant diseoidal
frustules, which differed from Eupodiseus ouly in possessing numerons marginnl processes
instond of o few, 1t grestly ressmblos the gonus Aulacodisens, and might, indeed, be

identified with it if the intra-marginal shorily tubulas processes of the lstter wers not
connected with the eontre Ly seans of a distinet farrow formed by s well-defined intereal

X Trans. Micr, Soa, Liwd., 0, &, vol ziii, p, %
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ming betwoen two of the radinting lines of grapules which proceed from the sub.
uarginal and run towards tho centra.
-".' n _' y defines t.]:u genus Céstodisons | ag follows =— leh:]a: &mmfurm (r.l.rcu]nr or

i ','__-_, neatod by means of special radinting lines of cellules with the centre.”

To thia description the following character, which may be constantly obsorved in all
peeifi forms, should be added, numely, the radisting granules or eellules of the central
art of the disc becomoe more or less abruptly mivute crowded granules or points, on
Pproaching the margine  This may be well seen in Cestodiseus trocos deseribed balow,

Mstodiscus trochus, n. sp.  (Plate VII fig. 1.) .

'Fllvin rotundis ; distinetorum granulorum radiis a centro dimanantibus, pluribus brevi-
jpbus insertis ; granulis rotundis, distinetis, oqualibus, ad marginem seusim diminoentibus
i stipatis; ad extremum plurinm (32) denticuloram extat coroba.  In oeeano Pacifico.

In th]‘.l beautiful disciform Distom there is o group of smdll, somewhat aparsely dis-
posed granules in the centre, and from thiv region o seties of d.mtmﬂ madiating lines: of

munles pass out towsrds the periphery neur to which other shorter lines are interposad
Botween theso, The granules wre uwanally large and equal, but become smaller near the
pin, ot finully in w parrow margingl belt become extremely fine and crowdgd so us to
present the appesrance of very delicate strim,  Around the stristed border very small

pooesses occnr.  These are irregulurly dispased, and accordingly divide the eireumference
Jmegularly.  They aro thirty-two in number in the specimen figured.  The speeific name *

s teferenca 1o the wheel-like appenrance presented by the larger radisting pramules
| that form lines across the mlw—a,.

- .

Gestodiscus trochus, n, &p., var. nov, (Plate VIL fig. 5.)
A varioty of the preceding species is hero shown. 1t differs from the typiecal form (L)
Uin the size of the granules, which are larger ; () in the condition of the centrs, which is
‘marked by a small irregular group uf;nmmhn:smiﬂergnnulaa,{m} in the smuller
number—iwenty- four—of dentioules in the submarginal corons; snd (4.) in the more
ril::rupt change in the siso of the grauwules at the border, where they nssumo the
sppearance of minute strim.  The general aspect of the two frustules, howsver, is the same,
and the above distinetions cannot be looked upon as of specifie importance.

Mdm convexus, t. sp. (Plate VIL fig. 6.)
Forma rotunda, convexa ; grandiusculorum gronuloram ordinibus ab umbilicali ares
dimanantibus, et continuo ercbrescontibua; ad marginein granuli minuvuntur menstirn,

| P, Mice. So¢. Lowd. v, 5., vol. sili., 1865, p 48 * vpeds, u whael,
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angentur numero; corona viginti<quatnor dentjculorum in marginali limbo aretissimg
strinto.  In pesano Pmiﬁm

n&mnﬂg lines of squal round granules eonverge on all n-:du. Bome of theso lines bocoma
interrapted ag they pass inwards, owing to the diminution of the size of the space, nnd
where such intarruptions oceur, long trisngular spaoes become interpolated. Noar
minrgin the granules suddenly diminish in size, snd sesume the appearnoce of very minute
eadinting strim,.  Twenty-four dentioules projoct atound the Lirogd border. Although this
Distom does not seam to differ mueh from the two preceding, the small irregular umbiliesl
uren, and the notable convexity of the walve, point to its true specific character. [Inl
addition to the figmre of the valve from the valval aspect & amall ideal figure from the

ponal side hos beon added in order to show the notabls convexity of this frustule. )

Oestodisous coronstus, n. sp.  (Plate VIL. fig. 9.)

Digciformis, medio g'm.nn'lum, ad marginem striatus; centrum s margine dividitar per
coronam ¢ collulia oblongis, grandinsenlis, 2 qua exterius éritur dentienlorum series o
mazi Pacifico.

In thie Diatom, which also bulongs to the group having a eqntingous system of gran-
Intion and o small umbilical ares, the beantiful grannlation mdintes from a small umbilical
nren-in the eentril part of the valve, while the margin is ornamented with delicats strim,
The two areas; which are thus diffsrently sculptured, are arparated by means of a corons
of Benutiful large oblong cellules, from which a series of spines or denticules pasa towards
the cironmfermes.  Apurt from these denticules the otlher ﬁmutuml: detuils recall those of
the gam:n Brightuellia, Ralfs! 4

dubodhnua gemmifér, n. zp,  (Plate 11 fig, 7.) _

Thisciformia ; granulis rotundia; grondivscolis; eireumoconfortis, radiantibus; ad aream
eenttalem mris et irregulariter distributis, mqualibus, ad marginem minnentibus s
adspectum zonm marginali triclatum tribuentibus; spinwm vel denticali plures (38) mar
ginale,  In oceano Pacifico.

This large form has a dise about % of a millimoter in diameter. It in ornamented by
Qarge round granuvles, which are erowded towards the peripligry, bub rars and seattored
about the centre. These granules gradually diminish in size nesr the marginal sdve, und
finally nesume the appearsnea of fine radiating steim.  The spines whish project avound the
margin are mors mumerons than usual, being thirty-eight in number in the specimen figmesd.
The peculiar irregulsr distribution of the lurge granules in the middls ares, and tho large.
smooth cenitral space ure, however, the chiof distinguishing features of tlio presens frustals.

Y Mier. Journ, nox, vaol. £, 1801, p T4
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gfodiscus gemmifur, n, sp., var. nov, (Plate VIL fig. 7.)

The frustule Lore shown can only be regarded a8 u variety of Cestodsscus gemmifer,

o It differs from the latter (1.} in the charneter of its granules, which are smaller
ire wparsely and irregularly disposed in the contre, from which they radiate towards

he siroumferance, leaving st first smooth alternating arens botween the radii, but becoming

fowiled more peripherally, and finally diminishing, so 88 to give o striated appearnnce

o the border ; (2.) in the groater number—forty-cight—of its denticules | and (3.) in the

frower condition of the bordor, so that the deaticules are placed nenrer to the margin,

& scus gemmifer, n. sp., var. decpesesis, nov,  (Plste XIL fig. 11.)

| This varicty of the eame typical Cestodiscns gommifer misy be distinguished from the
@er in the following respects: (1.) The granules are large in'the centre, and diminish

Swards the marghi ; and (2.) the pariphery ia ornmmented with & quincuncially disposed
anulation, while the outermost belt is very delicately strinted.

Qestodiscus parmula, n. gp. . (Plate VIL. fig. 5)

- Vilvis rotundis, granulatis ; granuli potiores vel margarite e centro irregulari radinmtes,
uandoque spatiis ntercedentibug, ad marginem confertm et mulito fu strizs exeuntes; ad
panar mnngmLIem Intam in plures circulos distinetam pauciores apinm vel dentieuli
- 'hnnrrfur Ad Ovednum Pacificam,

This (rustule is especially diatingmished by the extracrdinary size of the round granules.
s prmookh imbilical ares is absent, being roplaced by one orpamented with o few large
mles, and from this radisting granulated lines pass towards the peripbery. Betweep
these lines hare spaces may sometimes be observed, while secondary granulated lines
poows interpolated towards the peripheral ends of the former, and finally the granules
Beoome contignots beforn pusing abruptly into the condition of fine atrie,  The convesity
af the eentral part of the dise is moderate, and the margin—the innee port of whicl sarrion
considernble number of danticules—in broad and divided into several distinet eoneontric
drelen. It thus resembles one of the shields® used in wurfurs by thn-nmut.'ﬂmmu,u
eirenmstance which has sngegested the specific name that hus heen l&ﬂp‘lﬂ.

Onstodiscus (7) rapex, n..ap.  (Plate XVIIL fig. 2.)

Torms rotunds, parvs, cireum. convexa, medio conesva; cellulis mqualibus, medio
mdistim, in margine decussatim dispositis; pluribus (11) apiciliun cifeum radiantibus, et
ad instar ungulorum assurgentibus,
s type difers greatly from ll this previously meationed. Cetodisci, and ith gonerie
iﬂummlﬁcmmust for the present remain doubtfel. Ta form i discoid, its contro con-

! Pareuls: » small ronnd shield.
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cave, and its mmeginal portion notubly convex. The econtral area ie brnamented with
round mdiating gruniles, whilo the broad margin has these arranged in o decussaty
manner,  From the border of the central concave part there extends to the peripheral
ring n surie of eleven strongly marked rudisting aress, which aro raised above the plaug
of the walve,

Althougl this singular valve differs from any of the other Epmiﬂc forma of Custodiseus,
its characters still comcide with those sxpressed in the definition of this genua aa given by
(reville. DBy the use of extremely oblique light, and the homogenesous immersion olijee
tive of Zaiss, [ bave been able to recognise that the long elovated areas project hori-
wontally from their origin, and separate afterwards like the tulons of a bird of prey—aun
observation which has augguatml the specific name that hos been applied to this inte-
resting {orm.

* Eupodiscus, Ehrenb.

~ While Pritchard, in his History of Infusoria (p. 843), notifies the characteristing
of this genus; which is especially distinguished by the processes disposed around its
valves, ho very justly ohsirves that the genus Aetinocyelus of Ehrenberg is probably iden.
tical with Hupodiscus, and that therefore it ia wrong toascribe the former to the Cosernodisel.
The only notable difference between Actinocyelus sad Eupodiscus consists in phe number
of the pseudo-noduli or submarginal processes, of which only one oceurs in the former,
while two or more nre to be found in the latter, .

In the Challenger Colloction Eupodiscus jonesianus, Grev., is pretvy frequent; having
been collected in sevaral localitios, such as the Sea of Japan, at Hong-Kong, in the Arfum
Bea, in the Svuthern Ocean between Kerguelen and Heard lslands, and elsewhers, At
first, however, it is difficult to determine this Diatom wpecifically, Notwithstanding the
well-known facility which Greville possessed of drawing the most delicate and elogant
distomnesous frustules, his figure of this species does not agres suiliciently exactly with
its patural appoarance.  This will be st ones admitted when a compurison is made between
plate it fig. 8 of the Transactions of the Microseopical Society of Londot, vol. x., new
sories, 1862, and the deseription whieh Grevillo himsell gives at poge 22 of the asme
wvolume. Thia rinmt:ptmn kowever, perfectly coincides with the valves collected by the
Clallenger, but it is necessary to remirk that among the many specimons in my posseasion

_mot one is furnished with more than two submarginal processes, whils these are disposed

aa if the periphiery were tripartite; the place of the third process remaining vacant,
Bupodiscus insutus, n. sp. (Plate XIX. fhg. 6.) :

Diaciformis ; tribus processibus sulmarginalibus munitus ; valvis arcolatis et radi-
anter punctulatis ; areolia grnndlmulu subrotundis, rariusculis. In Oceano Atlantico
meridionall. :
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This superb Diatom, from' the South Atlantic, has a diameter of 186 u, Mthuugh at
et #ight it secms to be identical with Fupodiseus argus, Bhrenb.,' I found, on comparing
t with thu type of that species shown in the 'l'jrpmplﬁttan of Maller, and with other

mEn: m my paammu that :t could not be confounded mﬂ; the l.ntl;ﬂr Thus tlm

larger and thicker in the original, a uhurncbet which mnl& not be umﬂ;
drawn withont confusing the arcolm—shows that these arcolm are naver stollate, but
{rrgularly circular. The thres submarginal processes divide the perimeter of the valve °
irmgularly. The double structure, consisting of areole and granules, observable in the
' '__. as well as in that of Eupodiscus argus—a pecaliarity which is also met with in the
spedios of other genera—seems to point to the existoncs in the cell walls of two strata, of
| '- eh one may sometimes become detached from the other, as if the more finely grunulated
ar gerved as a lining for the other.

Actinoptychus, Ehrenb,

This genus was instituted by Ehrenberg in 1838, and was definod a6 follows :—
Truatules disciform, cellulose, disc divided into equal triangular compartments by lines
ot internal septa”
The term sopta hero employed is unfortunnte, as it is used for those lines of dl'lr“lmun
thich, in an almost diaphreagm-like manner, cross the lumen of the distomaceous eell,
u.g., in Striatella, Rhabdonems, &e.; but in the present genus the lines of division
wee but indications of the alternate depression and elevation of the compartments, and
upe not septa in the usual sense.
~ Although the general aspeet of the genus Actinoptychus is similar to that of Omphalo-
pelta (Ehrenb.), Catr., the latter is readily distinguished by the possession, in each of the
triangnlar compartments, of an intramarginal denticule or spine.

Semith, in his Synopsis of the British Distomacewm, lins, on the other hand, confounded
the genus Actinoptychus with that of Actinocyolus—an ervor which resulted from his
Jnving regurded as an Actinoeyelus a species which was wrongly classed in thia genas by
Kitzing, instead of being grouped with the species’ of Aotinoptychus.

Actinoptychus rafanus, n, sp. (Plate VIL fig. 4)

Forma rotunda, granulata, ecllulosa; sex dissepimentis triangularibus distineta, cellulis
{areclis) subquadratis, denticuli grandivsculi plures intramarginales irrogulariter distributi;
umbilieus definitus hynlinus. Fosailis in deposito 8" Moniew in California.

Among the excellent proparations of Distoms made from the Challenger collections by

I;::dih, Synop Brit Diat, wal. & p 24, pl iv. fig- 39 Rabenhont, Flor Furopma Algarum, sk 4
Y,
- Pritchard, op. eif,, p. 839, Various species of this gentis aro figared in Khrenborg's Mikrogeologie.
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Dr Jumes Rag, R.N., and kindly placed at my disposal in connection with my present
work, I found thin singulur frustule, which, although brought from the interosting dud
rich deposits of 8t Monics in California, I have deemed worthy of being figured in order
to convey & clear iden of its remarkuble structure, The large dise posscases six comparls
ménty, and the valve is delicately granulated in ¢ quincuncial manners  The large cellules
or areclw porsess o n-u'luln:dntt. form—a churacter whicli s not represented in nuy other
type- At the margin numerous large denticules oecur; these are irvegularly distributed,
" and project from the inner part of the margin 0 sy to ceuse the frustule to assums the
sppeamnce of an irregularly toothed wheel
The specific name which lias been given is in houour of its discoverer, Dr James Bae.

Actinoptychus erosus, n. ep.  (Plate VIL fig. 8.)

Frostulum disciforme in decemn septa a tot linels levibua divisum, et decnssstim
gravulatum; granolis prope marginem et alibi quandoque cossantibus; nren centrall
bynlina rotunda. In Atlantico meridionali.

This form, which waa collebted in the South Atlantie, ix divided mtu tan compart-
metts by ten smooth lines which do not quite reach the contre, this being oceupied by an
ambilieal hiyaling area. The comparfments are granulated in 4 quincuncinl manner, except
in some small irregular spote, which are smooth, as if the valve hnd:been croded at the
places in question, The margin eonsiats of u smooth narow belt, -

The eroded-like aspest of the compartments has suggested tho specific name.

Omphalopelta (Ehrenb,), Catr.

Much confusion hes hitherlo existed in connoction with the genera dotinoptyolus and
Omphalopelta, both of which wore instituted by Ehrenberg. The definition of the latter
genus, as given by Pritchard in his History of the Infusoria (p. 841), is as followa:—
“ Fruztules simple, disciform ; dise ecllulose or punetats, divided by imperfoet sepia inte
cuneate rays; ceutre liyaline; spines one to each compartment.” .

Among the four spocies givan by Pritehand under this genus, Omphalopelta cellulosa,
Ehrenb., and Omphalopelte areolata, Ehronb.,' have margioal spines in throe of the
alteruate compartmoents, while Omphalopelta punctata, Threal., i suid’ to huve obsolete
spines.  But it is difficult to understand how forms possessing auch a atructurs can be
aseribod 1o this genua,  With respect o the ‘so-called Omphalopelta punctita, Ehseab,,
there can be no doubt that it should rather be designated dotinoptychus punciatus, as
it coineides with all the requitements of that genus, while in the case of the other fwo
above-montioned species, eithor the original definition given by manlurg muzt be
modified, or they must bo enrolled in a new genus.

1 Ehronborg, Mikeogool, pl xxxv. & 18, fig 12 - Adindeyolus aréyinlus, Brightwell, Mier. Jours, vol
will p 83, pl v fige Jaand 1A ' ' o
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:, s inmnmmay has not escaped the observation of Professor H. L. Smith, who, in his
& of the familics and geners of Dintoms, which is given in De van Heurck's work,
d, Le microscope, sa construction, son maniement et son applieation I Fanatomie
- Diatomdées, modified the definition of the genus Actinoptychus, Ehrenb,,
Hollows :—** Valves with marginal spines obsolete; or if present, few, and in alternate
- e—
rlhufan:ul}r of the Heliopeltom be also gives the genus Halionys, Bhrenb.,! to which
8 attribuies the following characteristics: — * Valves with a byasline (stellate)
philicus, with marginal spines or teeth connected by o radial nb" But these
jammcters are precisely those of the genus Omplalopelta—a genus which Professor
' L. ‘Smith regards as synonymous with Actinoptychus, which accordingly possesses-
s in allernate compartments, or in eanch compartment—a circumstance overldoked by
'-:" ofissor Smith. Honee it is preferable to leave the genus Aehimoptychus intact, and
g modify Ehrenberg's definition of Omphalepelta, limiting the principal charscteristic
b the marginal epines, whether they ocear in esch conpartment, or in slternate compart-
Moreover, thy sumber of spines should be limited i number, in order to avoid
onfusion betwoen Omphalopelta and Heliopelto, Ehrenb., beeause in this last group the
rous spines, in addition to ita other characteristic marks, do nob, when curefully
izammined, present the appearance of spines, but of amall spheroidal processea
'ﬂu genus Omphalopelta may sccordingly be defined as follows :—Frustulum simplex,
soidals ; valvia cellulosia vel punetatis, in cuncatis dissepimentis distinctis; area
-- cali hyaling ; epinis marginalibus in omnibus vel io alternis dissepimentia,”

alopelta antarctics, n, sp.  (Plate VIL fig. 2.)

-'ﬁl'm arcolato-punctatis, in sex parfes alternstim elevatos et deprossas distinetis;
nm!:uhca'h porvi, hyalina, indefinita ; denticulo in elovatioribus dissepimentis sub-
; lsto margine irreguluri punctulorum corons distincto, Ad mare Antarcticum.
’ﬂ:is mmll dise, which was collected in the Antarctic Ocean, has six alternavely elevatod
and depressed compurtments,  Tho valve is delicately punctated in a quincuncisl mauner,
and lso possesses distinet, rounded cellules or areolie. The hyaline centre is amall and
ﬂilﬁ.nnt.ijr defined, while o gingle inframarginal denticule oceurs in ench of the three
d segments, but i sbeent from the depressed sggments. The mangin ia for the most
lmmtl: but it is distinguished externally by an irregular circle of amall pointa. The
‘weeurrence of this circlo of puncts, ss well aa of the rounded areolm, is especially

()] F_
 Omphalopelta japonica, v, sp.  (Plate VIL fig. 10.)
~ Arcolato-punctatu ; area umbilieali indefinita; dissepimentis pluribua (18) elevatis et
sis, ot denticulo marginali distinetis. In mari Juponico.

1 Fheonborg, Mikrogeol, pl xxxv, A 21, g 12,
{wor, ouaLl. mEF,—pant 1v.—1880.) DIT
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In Pﬁm&‘l History of the Infusoria {p §41), we read :—* All the species of
resemble Actineplychus senarius,” and indeed all the specific forms thers
recordod have six compartments and the choracteristic submarginal spines. The Distom
now in ¢uestion, however, forms & beautiful dise, with eighteen mmpnrtmnntn. -
whicli is furnished with o distinot denticuls or spine.  As in all the species of Omplulos
pelta, the eegments nre alternately elsvated and depressed, while the eentre is ocotpied
by & smooth ill-defined nres. The axis of ench segment is marked by o radial line, which
extonds from the central ares und disappears oon after reaching the middle of the come
partment. At the cireumforence, und at the middle of the outer margin of each compart=
ment, there is an evident denticule which is of the utmost importance for the genorip
determination, The valve is ornamentsd with small decussately disposed granules, while
traces of arcolation are found here and there.
The froatule presents a great resemblanse to a Diatom fonnd abundantly by Shadholt?
in gmano from Callno, as well as in the Port Natal gnthering, upon which that observer
mstituted the genua Actinophania, and which he named Aetinophomia splendons. 1]
hard to understand the mason which induced Pritchard * to elass this form with the genn
ddtinoptyclis, ginee he dederibed it as possessing n denticule or spine in each comy
munt, and so shonld have namod it Omphalopelta splendens.  On comparing, however, the
deacription with our prosant figure, it may be observed that in Bhadbolt's species the
ambilieal Iiyuline ares, instead of being indefinite, is well defined. It ia further to be
uoted, on consulting the figures of Aetinophania splendens given by Roper,” thit the
doptioules. correspond to the point of division between two compartments. Thus in
Pritehard’s gupposed Actinoptyehus, the segments would not be altemate in the unlm
sense, we should rather have to regard the number of the compartments as being dembh
whit ia stated, and to look upon the dentienles uot as plnced st the middle of the soputenta
but as marking the extremities of tho divisional lines. Moreover, in our present fruntule,
the number 6f denticules s grantes thun in thut of Shadbolt, and the vertices of the elevated
segments are narrower than those of the deprossed segments:  Finally, Bhadbolt's speciss
in destitute of the stristed margin séon in the pressnt cize, From such considerntions
the specifie vulue of the present form from the Sea of Japan can hardly be questioned

Omphalopelta (1), sp. (1) (Plate XVI. fig. 8.)
 This wmall irvegulur dise is probably s moenstrons form of some species of Omphale-
pelta.  The oumente septa are almost invisible, while the outline of the valve is antipaly
anomalong  Like other mpecies of this genus, however, it possessss n liyuline umbilicd)
' B n notn sntliled A dofenes of the proposed new gunue Aefiopfionds, Shadly, in Micr. Jinrn, vdl ik
o #01~50% ; Bidwanla on Dintomanca collocted in the Unitad States, Micr, Jours, vol wil 1809, p 88 |

* Pritabiari, s oit,, B0 ‘
* Roper m the Diatomsoos of the Thismes, Mier. Jowrn,, vol, 6 gy 75,74, pl vl fig 2 |
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g ol indefinite outline and submarginal spines, one of which ocours in the middle of
pel fasciculos.  The granulation is faseiculate—a cirenmstance which prevents me from
permining the gonus to which the frustule belongs, s other speeies belonging to this
onp und possessing a similar condition of atriation are unknown to me.  Shonld similar
pais bo recorded in faturs, they must be régarded as normal, snd not as teratological, or
fould o species of Omphalopelta be discovered with fasciculate striation, the prunnt.
peeimen muy probubly Le attributable to that species,

_ phalopalta parda, n. sp. (Plate XVIIL fig. 9.)

ann. wagua, rotunds, in sexdeeim dissepimentis alterno elevatia et depressis
livisa; margine striato et granulorum coronn cineto ; dissepimentis depressis brovi madio
il verticom instructis, elevatis ; dentieulo in medin baal; superficies eelluloso punctats;
e umbilicalis indefinite, In mari Pacifico.
This superb discoidal Distom was procured from mud, which was brought up from a
gepth of 1875 fsthoms near Japan. The disc is bounded by a well-defined strinted border,
?5 i is provided on its Inner eide with a eorona of granules, Interiocly it is divided
fato sixteen cuneiform compartments, which start from a smooth eeutral area, with

pfinite outling, These compartments are alternately elevated sud depressed, the latter
wppearing flat, while the former are longitudinally ridged in a roof-like manner. Each of
e depressed segments ia muarked at its vertex by a mdial line which soon vauishes, while
ench of the elevated arens bear a denticule near the margin, and at the middle of the basal
jdé; this denticule is united to the centrul ares by means of o nurrow linear space. The
n}w is punctated in » decussate manner, and presents ill-defined traces of areolation,
espocially in the elevated compartments, Each of the dépressed segments presents a
remarkable smooth broadly linear ares at its base: in this wo traco of striation could be
determined.

According to the amended definition which has been given above, this very attractive
Distom must be elassed in the genua Omphalopelta ; but, apart from this emendation, it
lhnuld be nseribed to that of Actinoptychus, Ehrenb.

Omphalopelta shrubsoliana, n. ap, (Plate XXIIL fig. 2.)

| In sex dissepimentis alternis triangularibus distinctum ; ares wmbilicali hyalina sub-
hexagonali ; dissepimentis decussatim granulatis, alterno inermibus ¢t spina o margine
dissita mstructia, Dissepimenta medio turgescunt.  Ad Zebu,

This disc was collected in the Channel of Zebu, among the Philippine lalands, It is
divided into six trianguler segments, of which the alternate ones are similar to each other.
Thess compartments are granulated in a quincuncial manner, ind are elightly swollen at
the centre. Kach of the three alternate segments whose apices are transversely truneated
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bear b their buse, snd st o consideralle distance from the margin, o denticuls whi
serves to distinguish the present Diatom from other species. The apices of the
dentiealated eompartments are vounded, so that & eontral hyaling ]:.e;mgunnl aren
which is ciroumseribed by straight and coneave sides. The margin of the valve
cobvex,

Thee epecific nume has been given in honowr of Mr Bhenbsole, who is wall known
b researches on the fossi] Dintoms of the Lower Eovene of the London basin.

Asteromphalus, Elirenl.'

This genns essentinlly consists, like that of Asterolampra, Ehrenb.® of an areolated
‘gratmlated diss; which bears o hyaline star and nmbilical lines of division. It ,
however, from the latter in the singls important circdmatance that otte of the mdinl aress
is 80 mueh nerower than the others as to bo almost oblibsratod. - The umbilieal lines ntb
the form of the granulated segments constitate the principal distinetive characteristios

1 the speeifie types  The genus, which was established by Ehrenberg, lins been
na follown :—* Frostmles simple, disciform; dise as in Asterolampra, but wﬂi.]
two of the punctated compartments approximate, and the interposed my nurrower than
the athers.”*

Muring Diatoms belonging to this group are by no means rarve, but the tnmpml
of the valves ia such that they are often not pereeived in Uanads Balsam prepurntions,
Although the genns Asteromphalus is richer i spodies than that of Asteroltmpra, the
following mew forms belonging to the former have been observed in the ﬂhnllmgn
colleetiona :—

Asteromphalus ovatus, n. sp.  (Plate V., fig, 7.)

Elliptico-rotundatum ; segmentis rotundato-complanatis ; linois umbilicalibus rectis vel
non angulariter ewrvitia, ab aren pyriform: dimanantibus ; areis radislibos murginem non
aftingentibus.  In mari Antaretico,

This very small oval Diatam, which in the figure is magnified 1000 diameters, is dis-
‘tinguished by the civonmatanee that the umbilical lines do not separato from one another,
ax in the gthers, it a cental point, but originate from the viceumference of the ares of the
obliterated radina.  This chameteriatic has been found, it is true, in other allied forml,
among whish Brébisson constituted the gonus Spatangidii;* bat this genoa hus not

1 Monatiber, & I Afad, d, Wis, Horling 18344, p 198,
*hMHM i & Adad i TWisk Berlin, 1844, g 75,

.?dhhuﬁ,m-dl-.p g3

4 vy, Spatengitium fladellatum, Spatungidium geltalwm, Spbtangidinn aracher, Spatangidivm heploctis, in
Mﬂuﬂﬂ-&w.,i o His wmmmwmnmmmomh
| CaMforminn Clunnn, Miee Jouss | woll ¢ii w181,
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been accepted, as it is not snfficiently distinet from that of dsteromphalus, to which the
' in question sccordingly remained annexed.
Asteromphoalus ovatus presents, however, severnl points of resemblance to the Asterom-
Phaslus shadboltvanus of Greville,! who deseribod this latter Diatom #s an Asterolampra,
having endeavoured to join the two genera Asteromphalus snd Asterolampra into one
under the lutter name, becauss by supposing one radius of Asterolampra to remain unde-
voloped there would be left no means of distinguishing them. This supposition, however,
haa failed to meet with the acceptance of other microgruphera  The points of difference
which may be noted between the frastule now befure us and Asteromphatis shadboltiants,
Qrev,, neo the following : (1.) The form of the umbilical lines which proceed from the
superior margin of the pyriform area of the obliterated mdins are angularly curved and
wlmost broken in the Grevillisn species, while in the presont form they are straight, with
the exception of those separuting the inferior radial areas, which are slightly curved, but by
no means bent in a zigzag mauner, ax in the other ense. Tt is to be remarked, however,
that the ogeurrence of & bending in the nmbilical lines is of little significance, beeause all
 gradations may be found in the sume species, from the most decided curves to simple
lings which are but slightly tortuous or may even bestenight.  (2.) The present form is
gmaller than the species established by Greville; and (3.) the former, instead of being
round like the latter, iz oval. From these considerations the specific value of Asteromphalus
ovatuy eannot be questioned,

Asteromphalus roperianus; Grev., var. atlantica, nov. (Plate V. fig. 3.)

This frustule also belongs to the group designated Spatangidivwm by Brébisson. It
presents o beantiful granulated dise on which a hyaling star with six radii—apart from
that which is obsolete—ocours. It s very closely allied to Asteromplialus roperianus;
(rev, :* in both there is the same mumber of wmdii, of interradial areas with straight
verticos, and the contral area of the obsolete radius, at which the other umbilical lines
meet, is csmpanulate in both. Tt differs from Groville's species, however, in the following
resipects : (1) The extremities of its radial arcas are slightly expanded, and terminate
gome distance from the margin of the frustule. (2) The grannluted segments at the
dpiees terminate abraptly and not in a somewhat undulating manner; as in the figure
given by Groville, who represents two slightly convex curves se starting from the two
angles of the apex and meeting in & slight involition at the intermediste nmbilical line.
Notwithstanding these points of difference, howaver, the present frustule can only be
mguﬂtﬂ as a virioty of Greville's species, and it hns been numed atlanticn from the locality
in whieh it was found,

* A womoguph on the gonrs Asderolampra, incloding Asteromphatus and Spatangidium, by R K, Groville

in Mier, Jowes., vol. viik p 191, pl. iv. fig. 18, 1860
% Bfice, Jowrw,g wol. viii phoiv, figo T4, 1860,
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Asteromphshie challengerensiz, n. sp.  (Plate V. fig. 2.)

Forma rotunds ; lineis unbilicalibus tribus a centro dimanantibus, hine bipartitia v
tripartitia ; linem nmbilienles rect ; segmentorum vertices obtuso-rotundati; aven radi

- obsaloti fors oblitorste, Tn mari gim:mh Antarctico,

This round Distom bears o star with eight radii apart from the obsolete radine.  Tha
umbilical lines are three it number, start from the central point, and afterwanls subdivids
The vertices of the ssgmonts are obtasely rounded, and the central avea of the obliterated
radins has vanished. I

Agteromphalus challengerensis (1), . sp.  (Plato IX. fig. 2.)

Forma monstrosn,  Tn muri glaciali Antaretico,

The frustule here represented is exceedingly ingtructive and interesfing. It is ovis
dently & monstrous form, aod doubtless originates from the eoaliscence snd ainmltansous
development of two germs which have combined to form u wingle frustule.  Although
imilar terntelogion] phenomena frequently oceur in the friits of phanerogams, 1 have not
met with m exsmple hitherto among Diatoms, nor am I aware of its having been observed
by otheri. Although the procise apecifie determination of suel an abnormality ia o matber
of considerable difficulty, no doubt can exist as to the generie name, ingsmuch as
obsolete radius is present, and at once determines it to be an dsteromphalus.  Morsover,
from the rounded form of the granuluted segmonte, the linesr outlines of the radial areas,
the looality in wldcl it was procured, und ite kesociution with othur frustules of tle same
genus, it can hardly be doubted that we have hore to deal with o specimen of Asterom-
phalus ehallengerensis.

It ia to be noted that, while we are here brought face to faee with the development
of & double germ ar double sporule, the two germs, though the products of the sume parent,
possess differont eharnoters, so that the one would wpparently have given rise to w feustule
with o smaller number of rudii than the other. IT this be admitted, then it is clenr that
no importace should be placed on the number of radii in speeific determinations,

Asteromphalus wyvillii, n. sp.  (Plate V, fig. 6.)

B maximis; mdils preter obsoletum viginti sex, intra morginem terminantibue ‘den-
tienlo signatiz ; ares granulute intramurgionles ad vertioem truncate ; linem umbilicates
ab area madii modii cireumradiontos, simplices vel semel et bis dichotomse, et wedio
dnpﬂﬂtat carvatpe.  Dismetrum arem centralis 85 g, valve 226 . [nomari Pacifico.

This in without doubt the most singular and mp&rb specimen of the genus Lelerom-
phalus which bas tip til]l now been rocorded. It immense size (= 226 x in ﬂmmm}i
the great number of its mdii, and the relative emallnoss of the contral dise of the star
dre remackable.  From the ontline of the central aren of the olwolets radivy procoed many
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f the umbilical lines of the twenty-six remmining eadii, and among these some remain
gmple; while others bifurcate once or twica, Almoat all the lines have a double carve in
o conrse of their length, and the Lyaline radii terminate before arriving ot the circum-
ferenion in o mlim or denticulate point. The apices of the granulated segments are
hurply trincated.

‘I!ba gpecific name of this clegant frustule hus been given in honour of the late
Professor Sir Wyville Thomson, formerly Ditector of the Challenger Commission.

smphalus antarcticus, n. sp.  (Plate XVL fig. 11.)
l'orma rotundn, parva; dissepimentis cuneatis, ad verticem truncatiss lineis nmbili-
libius mhu areie radialibus linearibus et denticulo terminali instruetis.  Ad mare

Tlﬂn BmaI] dize was collected by means of & surface net to the south of Heard Island
iy the Antarctic Ocean, being found associnted with many specimens of Asteromphalus
Rarwinii, Grev.! It possesses five radii — apart from the obsolete radius —and the

i lines nre straight and proceed from the centre:  The radial areas are broadly
penr, ond each terminates near the margin in & well-defined granule, 'The areolated
sopments are bounded by internally concave margins, with the excoption of those which
flank the obsoleto radins, and which puss by an elegant ourve into the smooth aren in the
geutre of the dise. The ensemble of such charoters must be Jooked upon s sufliclent

to constitute a good species. .

Asterolampra, Ehrenh.
The genus Asterolampra, thotigh bearing a great affinity to certain forms of Asterom-
pﬁuiua *ling been too hastily united with the latter by Grovilla® It embraces some of the
most: elegant forms of Distoms, and kas been defined by Ehrénberg, ns noted by Pritchard
(ﬂ_? eit., p. 836); in the &ﬂ.]ﬂwlng manner :—* Frostoles simple, disciform ; dise orbicular
with marginal areolated or punectated compartments, sepatated by smooth rays which
procoed from o hyaline central aren s eontral area divided by lines which'radinte from the

umbilicus to the apex of each compartment, compartments and rays gymmetrical” The

i Abier, Journ., vol. vill, pL iv. fige 12 and 13,

* Thin gennn waa sstablithad by Ehmenberg for corlain Antamtio DHaloms boonght home by Sir Josph
{aokier, aud collocted during the aris of FLMER. 9 Brelus ” and * Terroe” Momatebir, &k dbod. 4, Wiss
flowtin, 1844, p. 198, Bew slio Kittelng, Spee. Aly., 1840 Amer, Joven, S, and Arty, vol. s3il p. 1, Llwan.
turg, Mikmogeologia, pl xxxv. A clossly wilisl g, Epa‘myﬁhﬁn, wis proposnd by Tieibissen i 1857,
Bull, do da Soe. Lina. de Normanid., vol. 1L

¥ Crovills, Deosariptions of THatome chaerved in Californieh Buane, Micv. o, vol, vii. p 157 ; Greyille
im the Asterclampum of the Barbades Depeudt, Mice, Jourdt, 1 o, vol i, 3143, Wallich on Sillceous Organiams
foandl in !hrﬂguhﬂcnﬂl..un! the Balpes, and (heir velation to the Flint Fodales of the Chalk Fopmation,

Micr, Jovrn,, vol. wiik p 44
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mys of the byaline star are all equal to aue suother, and the lines which radinte from the
umbilious uee well defined on the ciroular granulated arew Though sevoral specimens-of
this genus have boen observed, tone present any very wellsmarked characteristies.

Asterolampra grovillil, (Wall) Grov,, var. seimia, nov.  (Plats V. fig, 5.)

This magnificent dise was procured from soundings taken ot the equnturmthﬂﬁ.ﬂmh'
Ocenn. It iz 175 » in diameter, and a.'lr.hﬂugh it doea mot agroe in all ita foatures with:
any species hithierto recorded, it approsches most closely to Asterolampra gravslhi, (Walk)
Grev., which has been delined by Groville' in the following terms :—* Areolated segmanty
square ab the base ; rays numerous; umbilical lines divided sad aresuged in purcels or
gronps of from two to five lines sach.” In this deseviption it is to be remarked that the
term base ought enther to be apes, s it had reference to the smuller extremity of &
pyramidally shaped ares, whils the word sguare, though applying exactly to the frustuls
now it question, shold be replaced by the desigmation subquadeate, as may be st onsg
obeerved ‘on consulting the fgures given by Greville and Wallich.

The following additionn] puints of distinetion between Asterolampra grovillii and the
Challengor frustols; may alan be pointed out :—(1.) The umbilical lines i the former are,
ag above indicated, in groups of from two to five, but in the lutter of from thres to saveny
(2.) The number of raya in the former ara from thirtean to seventoen, while m the luter
they ars twenty ; and (3.) the mdins of the central dise of the former exsveds one-thind of
thist of tha entive valve, while it is loss thon o thisd in the latter.

All these dishinetions, howover, can hardly be regarded as of sufficiont importatice to
justify the estallishment of & new species for the frustule now fignred for thy firss time,
but the elogance of its ornamentation has wuggested le vnnntul nutie e which: has
Loen salected,

Asterclampra decora, Urev., var, pov,  (Plite XVL fig, 9.)

The frostule here shown bears a siriet analogy to the Asterolampra decora of
Giroville, 'The designation punctifiorm, however, which has been applicd to the Iutter?
cannot be given to the eollules of tho present specimen; which possesses: nineteon mys
instand of the variable number—five to fourteen—recorded by Greville in the course of
hin examination of twenty-five spocimons of the typieal species. Such diatinotions soom
to indicate clearly the varistal charncter of the present Diatom.

Heaterodictyon, Grev.
Greville established the genus Heterodictyon in the year 1863, in his interesting paper
on new and rars Distoms published in the Transactions of the Micrascopical Sociaty of

1 Aier, Jowrn, vol viile p, LLS, pliv. fig. 21 = deteromphabus preeiléis, Wall, Miee, Jowen., vol. vili, g 47,
ol ii. fig. 15,
2 Micr, Jourse, thox, vob Uk g 40, gl vik e 4-0, E
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pon, new serics, vol. ix. p. 66, and defined it in the following manner :—" Frastules
* - piform ; dise with radiate or scatterod mmm in the middle purl;mn and
eirtle of large intramarginal cellules.” The genus has hitherto comprised only the two
ipedies Hotarodiotyon rylondsioum, Grev., and Heterodigtyon splendidum, Grav., both of
thich were found by Greville* in the Ba.t'bndpa deposit, Cambridge, U.S.A. ; but I am of
opmion that the former, on aceount of the eorona of large linear ar oblong eellules with
which it is provided, should be ascribed to the genus Asterolwmpra, and named Astoro-

ru vulgaris, Grev,,” which ig from the very same deposit, and of which other six
forms have been given,

jeffreysianum, w sp.  (Plate XXL fig. 8.)
Disciforme ; medio inordinate cellulosum ; subtrisngularium areclarum eorona submar-
gitinli ; spatiis mtmmnrgm:libm cellulis deerescentibus obsitis. Ad insulas Philippinas.
Tl.ua new spocies was collected in,the neighbourhood of the Philippine Islands. Thongh
lhgnnt fotm might at first sight be mistaken for that of Asterolampra marginala,
drev.,” it may burmr.'lilj' distinguislied from the latter, in which the central part is covered
pith prncts disposed in radiating lines, by baving the um:]pl.unn.g arranged without order,
fho corons of farge cellules on the submarginal ares is composed of subtriangular
‘pomportments, two of the angles being blunted af the points of contact with adjoining
pompartments. The cellules in the ntramarginal segments, ciroumseribed by the sub-
margiusl belt, diminish towards the punplmrj
The epocifie name kas been given in honour of the well-known Englmh naturalist, D

Gwyn Jeflreys.  *

» ®
' Brightwaellia, Rulfa.

This genus was established by Balfs in honoar: of the welkknown microscopiat,
Brightwell. The Diatom, which the latter observer hall named C'm:pﬂiocimw coronatis,’
wua found to differ from the other members of thut genus by the possession of & corona of
oblong cellules, which separated, the central from the peripheral part of the diss, and Ralfs,"
who first drew attention to this important eircumstance, aseribed the frustule to his new

1 Mier. Journ, . &, vol. Hi p 66, pl iv, fig 6 and 7.

T Micr, Journ., ton, vol, L op AT, pl vl fge 17-22

i Mier, Journ, n. a, vol il g B0, pl viil. . 30,

* Brightwell on some of the Rarer or Undeseribed Epuluutﬁuhmmham.,rul wiil, . 95,

v By &,
#‘M%m,pﬂm “This spesies ix very worialile o sies, - To oodey stobo it is of o purplish or
Teovwn solowr, but in balswm hyaline ; the contrs has the gmunies Irveguinr neae the umbilicus, and interruphod
liy blank rays ; bub near the eirolet of collules’ Usey booima wmors rogular, amd form curvad, moniliforns e
Tl Broad Hmb i wially brownish when dee, sid mideed Ty auisseons mdisting lines similay o those of
Qostinodisous concinmme, and bave n the intervals extromaly minute obliqualy srmnged granules.  The sadisting
linesy although comspicuows in the dry state, noarly disappear in halsem."”

(oo, omALL xe —pant yv.—]1B80,) D18
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genus, which he defined ps being a dise with » large granulated centre, soparated from &
broad. pnnn‘blhd limb by a cirele of oblong cellules. I

Among the Diatoms collected by the Challenger, a beautiful specimen of this genua
kaa bean found, but it does not exnctly agree with all the eharacteristios indicated in the
definition given by Halfs. The dise is notably convex, and there is a central ronnd M
covered with beautiful granules, which decrease in size as they approach the centre, snd
e nt tho same time disposed in excontrie curves. Similar charicteristios are to be found
‘in Brightwelite elaborata, Grev.,! and Brightwellia johnsont, Ralfs, MS. ; but the mrﬁdi‘g
round form of the large cellules, which eonstitute the corons nnd divide the eenteal from
the outer part of the valve, readily differentinte our new frustale. The generic definition
may sccordingly be modified in the following manner =—Frustulum disciforme prasstans
partem centralom eellulosam o reliqua superficie punctulata vel granulata per coronsm
mnjorum. cellularum divisam,

Brightwellin murrayl n. sp. [Plal;uhﬁgz.} .

Forma rotunds, convexa; eentro collulis decrescontibus in lineas excentricas ot
eutieavan dispositay iusigni; s lato margine mdiatim granulato per coronam granding

“cnlarum rotundarum eellufarum distinets.

This elegant dise is notably convex, snd possesses & broad margin, which is coversd
with thickly disposed equal mdisting rows of granules of medium size. The large contral
uwren s clegantl® ornamented by penrl-like granules arranged in excentric curves, and
deereasing in size 45 (hey opproach the contre. The central part of the valve is separatod
from the peripheral by a eorona of large round cellules, which serve t3 render the contratt
between the two portions mare nuupcunm.

The tpﬂ-mﬂ.ﬁ name has been givén in honour of Mr John llumy, the present Director
af the Clinllenger Commission.

L]
Porodisous, Grev. !
This genus is akin to that of Coscinodisous, and was instituted by Greville® to
embrace forms which agreed with the following definition :—* Frustules free, disciform,
pomposed of two disce united by an intermediste ring-like zoue; dises ?ury canvex,
minntely rudinpo-cdllulate or punetate, with o conspienous central psundo-opening or pore
No sfiecimen of this interesting genus has hitherto been dissovered, sive in the w
known Barbidos doposit in the United States of America ; and it ia therafors of the '
nnpu-rhlm that the {rustule now to be reconded should have been found by the Clinllonge®
in » pounding made at the equator, ae it goes to justify the beliel that muny, il not all,

i 3 Gaweille, Doseriyitivess of Now and Hare Dintoms, Mier, Jowrs, 5. &, yol £ p 79, plix. g 1.
¥ Mo, Jowry., - w, vl Hi e €8,
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M forma st present ouly known as oceurring in geological deposits may ultimately be
mgovered in the living condition in the ocean.
s stolterfothii, n. sp.  (Plate X1L fig. 8.)

anu rhombico-elliptica ; pseudo-ostiolo subrotundo medioer ; ﬁtﬂm radiantibos
iputin.  In ﬂumm.r I’mﬂm.

}---  hos boen charnetorised being an elllpum-ul:lung dise with a large pﬂnﬂo-a}u:u
i ; this, by reference to the figure, being found to be equal to one-third of the transverse
yizis and perfoctly round. In the presant casé, however, the form of the valve is thom-
buido-elliptical, and the peeudo- opening is much smaller and somewhat oval, while the
mdiating lines of granules are much moro erowded than in the Grevillsan specles.

The association of thess differences must be fegarded s sufficient to constitute a now
species, which has been named in honour of the JEunglish Diatomist Dr H. Stolterfoth,
wh lma rendered much valuable aid in connection with the present work.

Hyalodiscus, Bhrenb,
* The genus Hyalodiscus has been defined by Pritehard (History of the Infusoria, p.
I-I:J.l.} in the following terms ‘—" Frustules mmplﬁ, dwmfarm, dise emooth, flat, its umbilical
ortion or centre separated by o distinet suture ;" und he points out that it differg from
‘tho genus Podosira, Ehrenb., i having a flat dise. | am, however, inclined to adopt the
wiew of Professor H. L. Smith, who thinks it very probable that the Hyalodisei aro ouly
walves of Podosira—a genus which he unites to that of Melosira, Ag But on the other
rhn&, although Podosire has never yet been met with in long seriés of many frustules,
| it seems to be desirable to retain it a5 o genwa distinet from that of Melosira, ss we
thereby retain a distinetion between two kindred series of forms,

It may here be observed, on the other hand, that it is by no means easy m understand
low O'Mears deseribed and figured,” under the name of Pyoidicule radiate, a form
collected by Mr Moseley at Kerguelon lsland, ns no Pyeidicula presents sn nmbilical
area which is separated by a line of auture from the rest of the surface of the valve.
(' Moara ought rather to have named his specimen Podosira (or Melosira) radiata, sz the
form of the valve, which is the only common character betwebn his Dintom and tha genus
Pyzidicula, is equally common to the two genors just named.

Iva (Pyxidiculs, 0'Me.), radiatus, var. nov. (FPlate X Eg. 1)
« A kindred, if not identical, frustula to that described and figured by O'Meara is here
represented.  The dise hos its surface divided into three well-defined zones, the wide

T Jfier. Jowrs., n u, vol il po 66, pLoiv, fig. 5.
£ Boo Note oniho Distoomessus Gatharings modo ot Korguelan's Lomd Ia;rII.H Mosaloy, Journ, Linn,
Soe. Lowd. (Botany), vol. xv. plate i. fig. .
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ventral ares which oceupies about two-thirds of the diameter being rugged rathed
gramilated. The intermediato zone has very fine radiating strie, whils the external cireh
i ornamented by regularly disposed granules arranged in a quincuncial manner. In
form, a4 well 88 in that described by O'Meares, dork lines of variable length ml:iﬁ
outwards from the perimeter of the central zone; these, however, sre not *al
arranged,” as referred to by O'Meas, but are distributed irregularly. Moreover, hom
the margin, instead of being *finely striateid” iz granulated in a quincuncial man
‘eaich granule being distivetly defined with & magnifying power smounting to only 460
dinmoters, The additional eircumstance, which is well sean in the present fruutuln, but I
not referred to by ("Meara, that the edge is marked by long, lmguluiy disposed dark
lines of variable thickness, is noteworthy, Although both Dintoma wers eollected in the
Antarotic Ocean, they were procured in lgealities separated by upwards of 40° of longitudss
yot the distinctions which have been pointed out cannot be looked upon as sufficient to
juitify the establishment of two distinet speciis for the two interesting organisms,

Hyalodiscus subtilis, Bail. var, japonica, nov. (Plate XVIIL fig. 4.)

The specimen here shown was collected on the const of the Sea of Japan. It l.grad,r
generally with Hyalodiseus subtilis, Bail,! in the size of the umbilical area, in the
guilloché-like disposal ‘of the granules, m:l.'l in the ghamoter of the line of suture whisk
limitd the conteal arcs, 'This fine, however, in the present gass is somewhat more indented,
whila the gmuulﬁ are not diffioult to detect and the nmrgm s notably wider—eliamoter
intica which are of suflicient mpurtmmn to justify ws in regarding this frostols s s

varioty of Baﬂny’s typical specisd.

The fragmént shown in Plate XXIV. fig. 4 probubly belongs to the. Hyalodiscus lavis
of Elrenberg.?

Oyclotella, Kg.

The genus Uyclﬂ!.d!u which was inatituted by Kntsing, diffors but slightly from that of
Melosiva—the frustules of the latter forming longitudinal series, while those of the formar
gecnr aingly or at most united in pairs, Though Cyelotelle may thus be regarded as but
another form of the genis Melosiva, the retention of the former generic nama is desirable,
utmﬂm.g to prevent confusion, and to fucilitate the record of so many distinet types,
Of the genus Cyolotella an excellent monograph bas been prepared by the well-knotva
microgreplier D Alberg Grunow, and his worl has been incorporated in the Synopmis dﬂ
Dintomées de Belgique of Dr van Heurck.

¥ Pritebanl, ap eity L 815, pl v, fig. 60.

X Fhiresburg, Milknigsologia, pl xxxifi. 15, iy 17; « Oyolotelia dawle, K, nd allied w0 Oyelobelts
yhysspalon, Pritohand, o =5, o 811
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ella fimbriata, n. sp, (Plate XVIL fig. 16.)

mdisotur, od marginem fimbriam simulantes, In Oceano Pacifico,

This Digtom was found in & sounding mnade in the Pacific Ocoan at lat. 35° 41’ N,
suld long. 1577 42' K., at a depth of 2300 fathoms, [t is a small but elegant little dise,
forned with very delicato radiating strim which diverge from the perimeter of a large
bilieal urch, which is rugeed rather than granulated, The radinting atris form, near
s margin, n series of very small arches or clogant fimbrie—a circumstanee which: has
mpeted the sppeific ngyme of this new and interesting Diatom.

Actinocyclus, Ehrenb.

This genus was established by Ehrenberg and has been defined in the following
pnner i—* Froztules simple, disciform, dise minutely nnd densely punctated or cellnlose;
ganerally divided by radiating singls or double dotted lines and having & small circular
hyuline intramarginal pseudo-nodule,”

1 the review of the genus given by Pritchard in his History of the Infusoria (p. 833),
"the confusion which has been observed in connection with it is aseribed partly to Kiitzing,
who ineluded o few species of Actinoptychus, and partly to Bmith, who, in his elassic

Bynopsia of the Dritish Distomaceas; named the genus Eupodiscus, a circumstance which
Jod both Giregory and Roper into error, The real ground of the confusion introduced by
Kitsing, however, consisted not so much in the fact of his bhaving embrsccrl some of the
ajryhﬁt as in the circumstanee of his having falsified the definition given by Ehrenberg,
!nﬂ i baving replaced it by a new and substantially different definition, which ran as

llows =—** Actinaptychus: Individua solitaria, libera; lorica bivalvis disciformis cellulosa;
wellulie radiis septisgne internis radiantibus pluribus interrupte.”

Tt is manifest that Ehrenberg regarded the condition of the punctated or eelluloss dise
will its intramarginal psendie-nodule as the ebief and essentinl charncteristio, inssmuch as
lio makes use of the word generally in speaking of the more or less punetated radiating
lines, while Kutzing notes meraly the *collulm radiia pluribus levilus interrupta "

without making the slightest mention of the pseude-noduls, It csnuot, however, be

denied that the pseudo-nodule constitutes a morphological factor of sufficient mport-
~muee to he of generic significance, so that it is necessary either to regard, like Ehron-

Mg,thutﬁﬂunhnﬁummhﬂnhamﬂtﬁnnﬁnnfthngﬁﬁmiﬁmwydm or to institute

a mow genus to embrace those collnlated dises which only present mdiating lines with
Vintesraptions. In the latter easo such lines should not Lo the means of detaching such

diseoidal forms from the genus Coseinodiseus, of which Kiitzing has given the following

Aefinition :—* [ndividun solitaria, libern, lorica bivalvis stlicea in Intere secundario disei-

formis cribirata, sepimentis interioribus mdiauntibus nullis."
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Binse then the generic desiguation given originully by Bhronborg must e Tooked djog
ns 'HLM, it may further be noted that Pritchard and’ Ralfs' unite under the dn&igﬂﬂﬁﬁ
of Aetinoeyelus ehrenberiyii not leas than one hundred and sistoon apocies which :
berg bad established by giving special value to the radisting divisional lines, and had
numed after all the gmln of Olympus, aiter stars, historical celebritiox, gems, &e, At the
same time the species Aetinocyclus moniliformss, Ralfs? ;l:'nﬂocydm valfeii, W. Sm!
Aetinocyolus fidvus, W, Bm.," nnd detinocyelus crassus, W. Sm.," are retained, whilo Aetin
woyolus pankelios, Ehrenb., is regarded as a doubitful species.  dotinoeyclus m-twpunuk#m
Bright.,' und Actinoeyclus subblis, Greg.,' are looked upon a5 the representatives of :
seation whose dises are generally coloured and ornamented by rmiuthug series of points
while detinoeyelus tessellatus, Roper," is vegarded as the single type of & second section
embracing collulated hexagonal discs without radisting lives.  The dﬂhﬂmyciusuﬂml
tatus, Bright., however, has no tface of ny intramargingl pseudo-uodule, uad,, 'lere'l'uu,'
cannot be regarded us belonging to the present gonus, while Actinoeyolus tessolaius,
possesses neither . pseude-nodule nor any other characteristic which might ssuthoriss ih,
aseription to this genus, |

Rabenhorst,in his Flors Europws Algurum Aqua: duleis et submarine, follows tha
uxmthple of Klltzing in emitiing the important generic charscter above referred to, but l'ind'
work must be admitted to e grestly deficient generally in its account of marine Dtut-ulnﬁ.

It followa, tharafors, that although the presence of & peoudo-nodule Is indispenszalils to.
the vonception of thusgenus Actinoeyelus, the mdinting lines or points which divide .
surfiios inlo comgpartments have o more or less aceidental chavacter, while among the
apecimeny colleoted by HLMS, Challenger discoidsl forms distinetly provided with intra-
marginal pasudo-nodules huve boen obeerved to be either finely and clasely or sparsely
punctatéd, to poesess discoid surfaces either with or without radinting lines, to exhibit
large rudisting eells, or finally, to have n marginal pseudo-noduls and o dise minutely sud
closely but irregularly punctated, Bince then the essentinl conditions which sepamto oz
organio form fratn another must be recorded, and sinco loas essential characteristics bicome
mare and more extended us the discovery of new and kindred forms goes on, the original
definition given by Elrenberg may now be modified in the fellowing manner ;—Frustuls
mphmn., disciformin, punctulata vel celluloss, plevumdque nonnulis lneis radiantibus
distinets, circular preudonodulo intrumarginali insteaota,

b Bkihand, g oit, . 834, * = dctinvoyelus terniriaes, Ehrenberg, Mikeogeologie; pl il fig. 8.

& = Bupodissus valfui, Eupodiseus fuleus, and Evpodisens erasws respectively.  These forma, scconting to
Eniﬂq, probabily belong to the genne defivoapatys, Khreuh, bul as ho ls * loited thal genus fo frustulis with
undulaked vadvos” ho han fognd it nocemary to place these wpark.  Thair position mﬂwﬂwmhm
howeover, a9 doubitiul wines *tho process in all s mther » peemlonodols ten s projection from tho wurfase
of the valve  Swith, Synop. Ut Diat, val, L p. 24, vol. ik p, 86

¢ Mier, Jowrs,, wol, will: p, M, pa.fi.ﬂg 17,

b Eupochiscus ewbéilis, Grogees, Distoms of the Clyda, p. 99, pl 6.5, 50,

¥ = Rupoisie hwwdlatur, Micr. Jouen., vol, vi. g 39, pLHE Ggn. La ol 1D,
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; 5 clevel, n. ap. {Phtl!["i'ﬂg.ﬁ.}

B maximis; dense et decussatim punctulatis; contrum sex celhulis oblongis dis-
pguitur, & quo duplices perspicuorum punctulorum linew dimanant, superficiem in partes

quales dividentes; peeudo-nodulo intramarginali grandivsoulo. Diametram 360 w

n mari interno Japonico.

Thiis disc has u dismeter of 3604, and the great delieacy of its punctation contrasts
fstinotly with its unusually large size. A central rosefte is constituted by u few large
megular oblong cellules, and from this region numercus double lines of more saliont points
mdiate outwards and terminate at the cirewmferonce, while the equal interspaces are orna-
mented by very minuta puncta nrmngnd in a docussate manner. The snbmarginal
peendo-nodule ia rather large, and is somewhat elevated above the surfics in a subulate
manner.  The specimen ﬁgumd wis collocted in the Sep of Jupan.

The gpecific name hos been given in honour of the well-known distomist Professor

Plove of Upsala.

8 japonicus, n. sp.  (Plate 1V. fig. 8.)

E maximia; valviz fasciculatim punetulatis; fascieuli punetulati linels mdiantibis dis-
epti quee in denticolo desinunt ; punctuli circum in zonam decossatim dispositi ; paeudo-
nedulum submarginale grandinseulam.  Ad oras Japonieas.

This maguificent discoid form iz ot smaller than Actinveyclus Neves, bt differs not-
ably from the lalter in all its vemaining chakucteristies. “The puncta, which are dissemi-
uted over the valve, are less delicate and more sparsely disposed, and at the centre there
exists u group of amall points in the middle of an irregular hysline area. A series of
sdinting punctated lines divide the surface of the valve into 4 number of equul segments,
which are sculptured by rows of faseiculnted granules that are arranged in quincuncial
order near the cirenmference. The radiating lincs terminate in submarginally pluced denti-
cules, and the external limiting circlet is ornamented by well-defined striee.  The Dintom
was found in the vieinity of the coast of Japan.

Actinocyclus ralfil, W. Sm., var, challengerensis, nov.  (Plate XXX fig, 1.)

The frustule here shown was nlso colleeted in the neighbourhood of Japan. Although
in the eurse of engraving the strim have hoen somewhit unduly reduced iy number, it is
munifest that it closely resembles the Actinocyclus ralfsi of W. Smith. It may be noted, «
liowever, that the marginal dentienles are more pronounced than in the latter case, while
the system of sirim is fasciculate rather than radinting. Nutmthnt.lmdlng Lhma distine-
tione, it can only be looked upon ne a variely of Bmitl's species,
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L]

an spe (Plate IV, fig. 2.) .
Volvia ad mmeginem dense deinde rarius punﬂufu.u centrum umhyahu.n onnulis
punctulis medio signats, a qua plurime punetulorum lines ciroum  distribunntus
Dlametrum 100 #  In mari Pacifico. "
This very elogant form does nob entirely sstisly the generio defihition gwm'h!
Ehronborg.  Thus, although a beautiful round hyahun pseudo-noduls  ocours neay the
cireumference, the diso, which ig divided into thirty-five distinet segments by sallent
punctated radi, is bt sparsely granalated, while, with the exception of a single fassiculy
the granules are densely disposed nedr the eircumforence and sround the eentre, bud
become more raré over s moderately wide subcontml or submedian aren.  The
centre comaists of an irregular smooth aves, ' the middle of which a small group
of poiuts occurs. The diameter of the valve, which wos collocted in the Pacific Ocea
i 100

Actinotyclus fasciculatus, n. sp.  (Plate IV, fig. 8.)

Vilvis collulosia per liness cellularum rodiantes divisis ;, sogmonta cellnlis fascinlatim
digpositis, nd masgivem in punctis decussating distributis tennneuntiboe, arcola umbilicsli
tribus cellnlis medio signatia; pseudonodulum submargimale evidens. Fossilis nd Riche
mond in Virginia

The colluluted sugface of thiz form is divided into segments by numerous rndinting
moniliform lites of oqual sige and originating from a small ceutral aren, the middle of
which is ocoupied by three small collales. The sogmonts are ornumented by fascioulately
disposad collules of uniform size exeupt in oo outer zone, whers the margin s provided
witly very minute granules arranged in o decussste manner. The submarginal psendo-
nodule je woll seen.  The frustule wus found in a fossilised condition at Ruhmnnd,
Virgivin

The specifie nnme has reforence to the fusciculate appesrance of the seulpturing of lhr
component segments of the valve

From the considoration of this and the foregoing uppﬂus it is manifest thad the
disooidal granuldted form’ of the valve, combined with the pmmnm of an intmma:gmﬂ.
psendo-nodule, can alone be ragu:dﬁd ws #bsolutely distinctive of the present ganus, the
chameter of the grauulation varying considerably between divergont exiremes,

. Astinocydlus fasciculatus, n. sp., var. nov. (Plate IV, fig. 8 bis)

A frostuls vory similar to that last deseribed is here shown. It diffors, howerer, in
its amaller siza, sud in its locality, hﬂmglwuuwllwtﬁdinﬁn.&.ﬂmhnntlmﬂ’fﬂ*ﬂ.
and long, 95" 19" W,
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efinocyclus complanatus, n. sp.  (Plate IV. fig. 0.)
: Tllm cellulis fasciculatim medio, prope marginem decussatim ordinatis, hino in
punctulorum lineis transeuntes ; ad marginem rare dentioulorum lineas distribuuntur;
peendonodulum intramarginale evidens.  In mari Japonieo.
" This Distom, which was collected in the Sen of Jupan, corsesponids in most- of its
eharactors to Aokinovyelus fasciculotus, Tt form is discoldal, and the eellules, which
e equally distributed over the entire surfuce of the valve, are disposed in  fsciculute
aner:  Its centre, however, is not specinlly differentisted, and the lined whicl radiated
from that region in detinocyelus faseienlatus are beve absents 1o this respect, therefore,
the frustule does not correspond to*the definition of the genus as given by Ehrenberg,'
bt the presence of a well-defined submurgingl pseudo-nodule clearly indicates ite true
gunenc dotermination.
~ The specific nome that has been given has referenco to the entire absance of salient or
uther difforential clhuraotoristics at the centre of the valve,

Actinocyclus umbonatus, n, sp. (Plate [V, fig. 4.)

Valvie umbonate, celluloss ; cellulee rariug in ceniro, reliquum fsciculatim ordinate: ;
gons marginalis dense lnoata; peendonodnlom submargioale eylindrioum luteraliter
extousum.  [n mari Antarotico.

~ Thia beautiful discoid umbonate Distom was procured in the Antarctic Ocean. It
esents altervate radisting shades as in Podosira maculafe, W. S, these being due to
the distribution of the cellnles in fiscienlste parallel lints. - Near the margin of the oblique
gurfice of the Distom s small subulate eylindrical structure projecte.  This was obseryed
in many cases; it always presented the same appearance, and from ita oblique direction
it can only be the homologue of the pseudo-noduls, its position in the strongly umbenate
walve preventing it from appearing round a8 in other species of the genus 1t Is impor-
tant to note that the peendo-nodule may sssume this remarkable appearance, constituting
a well-marked process-like elovation on the surfuce of the valve.

Actinocyclus oliveranus, (VMe, (Plate IV, fig. 7.)

We have here represented one of the commonest and most churacteristic forms that
‘geenr in the Antarctic Oceam. It consists of a very small irregularly punctated dise
which possesses s pseude-nodule neur its margin, I had named the organism Actine
eyelus antarcticus, but on compuring Pack iv. of the Distoms, edited by T. I.
Cleve and T, D, Miller, the same frustule was repeatedly observed by me in preparation,
207 made from a sounding taken between Patagonin and the Sandwich lslands, and it
hos alveady beon designated Actinocyclus oliveranus, by the well-known Irish microseopist,

1 Pritchanl, ap, eit,, p'803, * Smith, Synop. Beib. Diak., vol. il, p. b4, pl xlix. fig 326,
{vor. omats. mxr.—rant Iv.—18%6.) D
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('Mearn, in his article on the Diatoms eollacted at Kerguelen' The name which I lew

nuggested can secordingly only be applied in the event of mome important disting
being ultimutely determined between the two types referred to. :

Agtinocyelus (?) denticulatus, n. sp,  (Plate IV, fig. 5.)
 Ganulis mdiatim ordinatis, medio mdqualibns, ad marginem minotissimis of stipsbis]
dentionlorum corona submarginali ; psendonodulo minimo margini proximo. In m 1
Arafiers, of fossilis ad Richmond in Virginin.
Great difficulty has been experienced in nrriving at the genorie determination of th
present form. This has arisen from the very minute size of the peeudo-nodule, whisl
veotld only be recognised affer vory caveful examination, being found, unlike "
oscrrs in other species, in the immediate vicinity of the margin, Yot this peculinti
eannot be regarded as auflicient to rogard it as not ntramarginal, so that the genors
defimition in not infringed. Tt i also to be noted, slthongh not an essential olisracter, that
thy dise is not divided into equal pavts by eadiating lines. The grannles are of modersd
tige and armnged in o rdiating manner, but they become minate and erowded near tl
margin, Thers is a submarginal caroun of denticulvs—a ciroumatanco which has euggested
tho epovific nume. that has been applied. The organism was found in the Arafurs Son,
und it lus boen obsarved in o fosslised condition at Richmond, Virginia.

Actinooyelus () anceps, n. sp. (Plate IV. fig. 1.)

Valvis granulatis ; granuli sequales ad contrum nullo eérto ordine, hing fascienlati
distributi ; prendonodnlng minimus et ad marginem attingens, In mari Japonico,

The seme difficultios a8 wore eneountered in the last case, have recurred liore in o far
as the dotermination of the gemus is concerned, namely, (1.) the small size of the psendoe
nodule which is placed slose to the margin, and (2.) the whsence of radisting line
dividing the dise into equal compartmonts. The granules are of equal size and dmpﬂolld
u fasciculute manner except iu the gentral ares, where they ave irvegular. This ¢ :
was found in the Sea of Japan.

»
[ ]

Astinooyolus punctulatus, n. sp.  (Plate XV, fig. 3.)
Punotulorum lineis ab area umbilicali hynlina cironm radisntibus, et in striss. exouns
tibuis, monnullis denticulis distincfioribus ad marginem distribiutia ; peeudonodula & »
margine paulisper sccedents. Ut supra.
This ‘besutiful Dintom: spprouches the Aetinoeyelus pruinosus, above described, i

1 Jowr Tinn. Soe. Tand. (Botany), ol xv. No. 8, g 08, pl. 408z, 7. t
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g ormnmented with punetiform gronules which proceed from s smooth umbilical
jola, cover the entire surface of the valve, and towanls the cirsumference assume the
Bppessance of very delicste continuous striee.  Bub in Aotinocyelus prvinosus (Plate
¥. fig. 2) u number of radiating lines of small points pass to the sireumference, and these
ivide the surface of the valve into & weries of segments which am oroamented with
ieta more or less crowded, and disposed in sn irregular manner, Around the cireum-
ference of the present frustule a number of salient denticules also occur, a.udihepmudn-
sdule ia very distinet and removed from the margin.
- The specific name that has beem applicd is intended to recall thnpucnhnrahnrm:ui
40 punctation. A
This Distom was, like the preceding, collected in the Sea of Japan.

yolus; pellucidus, n. sp.  (Plate XXTX. fig 13.)

Valva vix perspicuo lineclsrum ciroulo cineta, inferiug detegens coronam sighoruni
tplo rariorum ; peeudonodulum enbmarginale distinctissimum. Ad Japonem din mari

This is without doubt the most singular forin among the new species of this genus which
pere collected by the Challenger, The excessive minuteness and transparency of the valve
pender it almost invisible, and its discovery is entirely due to the use of u euperior homo-
genous immersion leng by Zeiss, The submarginal pseudo-nodule ia distinetly elevated.
The margin of the dise is surrounded by very minute strise, and somewhnt nearar, the
gentre & corons of small linear dots which are sparsely, but approximately regularly dis-
“saminatgd, seem to correspond to the extremities of the inconspicnous fines that mdinte

from the centre, No other ornamontation of any kind could be detected. In a Canada
balsa preparation, the delicacy of the details ‘cannot be made out even by the best
,hbjmti.w. and it i3 only by the use of monochromatic illumination thut they can be
detcted with certaiuty,

~ The specific name has reference to the transpacency of the orgauism, which was
eollacted in an inland sea nb Tapan. | .

Actinocyclus pumilus, n. sp,  (Plate XII. fig. 2.)

Forma minima; punctulis minimis et inordinatis; centro et margine nodulis vl
denticuliz signate, processn marginali.  Ad meridiem insulse Hoard in wmari Antarctico.

A confused and very delicate granulstion ornaments this very minate disc, There is
a eentral nodule, and the margin of the valve is decorated by a number of salient points,
There ia also present an exceedingly minute but distinet marginal process.
~ 'This interesting form, which has been named from its small size, was obtained in the
wvicinity of Hesrd Island in the Antarctic Ocean.



148 THE VOYAGE OF ILM.8. CHALLYNGER.

Euodia (Bailey), Cstr.

mwm The duﬁmhnn uf t]m 1111'.1:13:'. as given by Wn.]]l:h ¥ s na fu]luwl —** Fm
.'El.'ll- valve arcuate, with 5 marginal nodule; ecllulstion hexagonal, radiate.” Professos
. L. Bmith, bowever, according to Dr van Heurel® speaks of Hemidiseus s possessing
gomewhat different characters, numely, “ valves eellulouses, centre blave, marge voinde”

The genus Euodia, Bail, is defined by Pritehard in these wonda—"Frustules cellulos
ar granulate, in Isteral view lunate ;" while Profossoy H. L. Smith,' after describing the
Palmeria of Greville thus—* Vulves with indistivet wmbilious, ﬂ.tlnlj" pumu.t.n will
mdiating lines, dorsal and ventral murging with minute tecth or spites"—charcterises
Buodin as follows—* All vthers, doreal murgin without spines, ventral frequently with j
small psendo-nodule.”

Thus i the case of Evodia Bailey only roquires the lunate form und the eellulssy
stretum of the valve as distinguishing features, whils Bmith demands that the dorml
margin b devoid of spines and the ventral often provided with a pseude-nodule, In the'
eass of Hemidisens, on the other hand, Wallich regards an arcuate form, a collalar radi
ating structurs, and & olarginel nodule s essentinl ; whereas Professor T1 L. Bmitl
insists om “ pelinlar walves, cloar centre; and veined margm.”

To avoid such confusion, T believe, from the olwervations which T have been oo
to make, thut the two geners, Hemidisens nod Ewodia, should be wnited into one,  'Th
view hne wlio been propoanded by Pritchard, who, after. defining the Hemidiscts g
Wallich, adds—* We doubt whether the Hewidisous be distinet from Ewodia, since. th '
puly disfinction seems o be the marginal nodule of the former—as charasters perh '
overiooked by Professor Bailey.”

In the marine sovindings of the Challenger the lunate forms of Fuodia and Hemi
discus bave to be roeorded as mmong the lonst uncommon forms of Diatoms. The
ure found of all sizes dnd in all positions, and they are more or less areunte i
um.hun. having eiccular or parabolic curves, the wvontral line being almost plain o
‘posseesing an inflation in the eontre, and being not much less swollen than the dorsal line
1 have frequently found specimens with s more or less distinch ventral nodule, but hawvs
at the ssme time olserved s few deyoid of sny such structure.  The latter T mﬁé|
Buodia. snd the former Hemidiseus : but on several cocasions I had the npptmmrﬂ

observitig some semi-lunate valves in seties of two or more frustules, and on Irmlniniﬁg

| Privehard, op, otf,, p 832

4 On the Billeoons Orgenioma fromd o the Dhgsetive Cavities of the Salpm, apd humhhmhthm
Nodalo of the Olalk Pormation, Mier, Jowrn, val. viil p 42, 1800,

* Lo Misraespe, aa imtstenetion, s mowdement ot son application: sploial o Vaustamie vegotals of anx

iatimibes, pas b Dy Henri yan Weusek, —Trolalbme edition, Bruxelles, 1878,
¢ ¥ Lena, w0l Lop 18, 1878
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different valves the ventral line and margin alternatoly were found sometimes to be
ided with, but somctimes to be devoid of, & nodule ; so that in such forms the
parior valve has not the marginal nodule which oxists in the inferior. This cireum-
ice recalls what takes place in Coceoneis und Achnanthes, vines in the former a central
i -_ and in the Iatter a stauros, is to be found only on the inferior valve,

‘Biuee, then, the genus Euodia, Bail, was instituted prior to that of Hemidiscus,
Fall, the name of tho united gencra e be Fuodia, Bail, and ite definition may
I mmended as follows :—Frustulum cellulosum vel granulatum ; valyis lunatis ; nodulo
mtrali marginali in inferiori valva,

Jisve already bad the opportusity of observing similar lunate valves whils preparing a
pport on & sounding made in the Atlantie by the “ Porcupine” in 1889 At that
fimé I noted the ocenrrence of lunate valves with and without the central nodule, and
pussessing profiles and structural cliaracteristios sufficiently distinet from those of Henti-
fiacue cuneiformis, Wall," by the absence of the marginal series of points and the mach
proater delicacy of the radisting granulation, to justify the establishment of a new species.
[ then had & presentiment, which has now been verified by sctual observation, that the
wo lunate forma, the one with and the other without the nodule, should be indicated as
‘_ inferior and superior valvesof the sume species ; nnd it may be well hore to append the
afinition of the species then established which is reproduced on Plite XII. fig. 1, #o a8
o rectify the generie name, and*ta note the presence of a nodule on the inferior valve:—
Euo:ﬁa (Hemidvseus) smornate, Cotr—Valvis lunatia ; linea dorsali parabolica,
yonbrmli late nrcunts; punctalis vel denticulis marginalibus m:lIlla. nodulo margimali in
;hﬂsnon valva. In mari Atlantico Septentrionali et in Oceino Pacifico,

‘Euodia rects, . sp.  (Plate XII. fig. 3.)

T maximia; linea dorsali late wrevnts, ventrali reets ; ecllulis submdiantibus; apicibus
aonte-rotundatis.  In Ovouno Atlantico meridionali.

Among the Huodise brought home by H.M.B. Challenger this form is distinguished by
its singular outline and its lurge dimensions. 1t is.132 4 in diumeter, and its straight
yentral line resembles the chord of an sre formed by the curved domal margin.  The
axtremitios are acutely ronnded, and the seulpturing is cellulate and subradiating.

The apecific name of this Atlantic species has reforence to the chameter of the ven-
tral nide,

Euodia orbipularis, n. sp. (Plate XIL fig. 15.)
Forma minima, inflata; linea dorsali curvatn, venteali arcuata; apicibus obtusis ;
minimis punctulis confirta. In Oceano Atlantico maridionali

L AW Acead, Pontif, d. wuov, Lincei, March 1871,
¥ Mier, Jowrny ol vild, g 43, plooii lign 3§ and 4,
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In this small form the ventral line is almost as arenatod 08 the dorsal, so that th
on:linnnmbﬁ:hm&hr or approximately elliptical. The extromities are very olifuse, and
thio valye is delicately but irregularly punctated.

Buodia radiate, n. sp.  (Plate XIL fig. 4)
® There is bore roprosented a frustule which posseases n very different profils from '_
preceding, bot has the same delicate strintion of mdiating puncts. The apices possess a
hooled form, hence the varietal desiguation spplisd above, It was procured in s
Atlantic Ocesn.

Euodia ventricosa, n. sp. (Plate X11. fig. 5.)

Purva, subradiantibus linels punctulata; linea dorsali admodum curvata, contrall lute
convexs; apicibus rulundatia.  In Atlantico meridionali,

This small frustule is ornumented with subradiating lines of puncta, which are t!brp(ﬁl‘
in excentric curves, The dorsal line is strongly arched, while the veutral is less convox.
The extremitics ave bluntly rounded. :

The apecific name haa reference to the turgescence of the ventral margin, |

|

Euodia ventricosa, u. sp., vas. nov. (Plute XIL fig. 6.)

A wnriety whicl poseceses o still more couvex dorsal line than the typicsl specles
just deseribed, is hore shown, The ventral lins, on the other hand, iz less arched, bt thy
character of the punstation and of the extremities is similar in both.

.

: Systephania, Ehrenl,

This genus: ressmbles the Stsphanopyris of Bhrinberg so strongly as to lead one
to tho belief that, like Stephanopysis, Blrenb., and Creswellia, Arnott,' they ar
idontical. Professor I L. Smith is inclined to regaed the Systephanic as simply 4 valve
of Steplianopyeis, and although much may be said in favour of this view, the absalute
identity has still to bo demonatrated, I is indeed true that, secording to Elirenberg, the
parallaliém of the rows of cellules which covar the valvo is to be rogarded as characteristie,
ainpe thia was viaible in the two a{:mmaa then known, namely, Spstophania corona, Ehrenl,
and Systephania dindema; Ehrenb, ;* but in a propamtion kindly intrusted to me by e
Jumes Bot, LN, and made from material procured at Richmond, Virginia, five specimoms
oceur, ane of which is figured on Plate X fig. 11. This undoubtedly constitutes u new
gudd very distinet species of Syntephania, slthough the cellules that occur on the valve are

A vainn, Moy, Soce B, vol. 535, ph T, o 538, . iv, ig: 100!
* Mhewnleeg, Mikrogeologie, pl <xxiii. 15, fig. 99, sod pl. sexdii, 1%, fig 11;
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Iy partially disposed in a parallel manner, so that in this particular the original defini-
it of Elirenborg ought not to be applied too rigidly.

iyatephania radann, n.ap. (Plate [K.ﬁg 1L } "

'ﬂin new fozsil species, which has DLeen named in honour of Dr Jamea Rae, R.N.,

diffors from those hitherto recorded not only in not having the cellulation of the n.lv&
wys parallel, but also in being markedly more minute. [ta most distinetive character-
Wtie, however, consists in the double corona of puncta with which it is ornamented, the
gner seriva being more numerous and regular than the outer. The frustule was found in

...

nia aculeats, Ehrenb., var. a nov. (Plate IX fig. 6.)

The form liere figured, which must be ascribed to the prosent genus, was procured in
fio Son of Japan and in the vicinity of Hong Kong by ILMA. Challenger. It possesses
®touvex outlive, while the sreolation if wide and hexagonal. A delicate but distinet
‘eorons is manifest about the middle of the radii of the valve. The character of the
sreolution nod of the corona point to an affinity with Systephania aculeata, Ehrenb.,
although in the latter the corona is' submarginal.

.
Hgmphm aculeata, Ehrenb:, var. 8 nov. (Plate XXX fig. 3_'}
The valve here shown is another variety of the typical Systephania aculeata of

Mbcrg, its coropm occupying a position much nearer the margin than that of the
varety o whove referred to.

' Bystephania (7) sp. (1) (Plate XXX, fig. 2.)

The beautiful disc here figured was collected near the Bormudas, 1It, like the preced-
ing, is convex and ornsmented by large hezagonal arecle, while & number of irregularly
disposed submarginal punots may readily be recognised. At the periphery a band of
vury large cellules occurs and gives n somewhat remarkable appearance to this interesting
form.

As only o single specimen of this curious frustuls has been observed, its geueric and

ific determinstion miust for the present remain problomatical, although it may ulti-
mately be found to belong to the genus Systephania,
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Costinodiscus, Ehrenk,

Among the numerous different forme of Distoms which have hitherto been _
ﬂtmmmg dizcoidal gutlines ure without doubt the moat elegunt in sppearanes, bub
thl? e ot the same time the most ravely met wiflh, Thus amoung freshwater forms they
nre Eypified by the panus Cyelotella and s few Meloprm, while in maring collestions fron)
the sen-shorv ar from the weshings of sea-weeds they are only found in rare cases. 1o Ehnm
birg is dus the credit of having first dirsetod the attention of naturalists, geologists, nad
microseopists to the so-called Infusorial Tarths, tripoli and other siliceons deposits formed
by the accumulution of myriads of the siliceous remsing of Diatommthat lived in hygow
geological ems.  Muny of these deposits manifestly represent the bottoms of anclent sems
which have been elevated by subterranean forces, and the examination of the organisy
which they contain bas revealed many now diatomaseous forms, smong which disco
frustules more besutiful and elegant that sny before known, oceur in great numbers. I
principal type of these discoidal forms is to bo found in Chscinodisons, Elirenby., o genns whish
has been defined by Pritehard (History of the Infusoria, p- 827) in the following manner :—
“Frustules single; discoid; diso collular or dotted, without processes, defined bander, in
septa, or division into radisting compartments,” Henee in brief any simple collulsr g
punctated discis oalled a Cosernodisens, while the character of this cellulation or pun
—whether strongly marked or minute, whother ineressing from the margin to the cented o
conversely, whether regular or without order, whether in linear or curvilinear
ment, whether rdiating or excentrie, or forming n rogette or umbilicus—conatitutes £
differential oharacteristic of many species:

That"the extension of research in this department of marine biology ahould result in the
continued ineroass of the number of apeciea of thia important genus ia not to bo wondared
and the colleetion procured by the Challenger Expedition is o large and interesting onm
Three magnificent new spacies which were brought home by this: Expodil;mn have
alrendy deseribed by the well-known Trish wmicroscopist, Rev. E.'0'Meurs,, M.A., ﬂ'
to the first of these the nume of Cossinodizens craspedodiscus, O'Me.,' has beon givan
on account of its very great ‘size (Plate TIL fig. 5}, Tt may readily be seen with the
naked eye, presenting the appearanco of s hoop or ring, one millimetre in diamater,
lipop-like form is due to the cireumstanes that the outline is somewhut convex and ammﬂfl
siliceous, with lnrge hexagondl arcolee, while (he coutral part is very thin and o M
parent that an acearately adjusted illumination is required to reveal its sculpturing and ¢ l
disoovor the form of its smooth central arcoln. The socond has been wamed &ww&m

¥ This intetesting Dintow has beent dofined ws follows ; * Dismediy 00237, oontow lugge, B froms qmels’
Lios, Armoles midicle, ol the margin lorge, boszngonul, thenes somoehal eompessied, dieprasing in sled Wwasds
tho contre, aod somswhat dongaled  Townnds the oontre somo of the milistedines of arooli e soniewhil
ahorder Ui othit $i sonesgueson of whicl the [rea conbrs los somawlial of & sbarlfle sppeatsned —m
Jotirn. Sier. Sy vl xvik o 061 .
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. sansis, O'Me., the specific name being probalily intended for wrafurensis—sines thy
g which extends from the Aru lslands to Torres Strait, where the specimen was found,
felled the Arafurn Sea. The frustule is n little smallor than the preceding, from
phish it muy also be distinguished by the following circumstances, namely (1.) the sub-
gxagonal arcols decrease from the margin towarde tho centre and are stronger than in
wons eraspedodisous : and (2.) the central areoln i3 smaller, less atellate, and

'ﬁa third form which was bronght from Kerguelen is also an enormous dise. 16 has
peon named Coscinodisous moseleys, O'Me.* Tt is very convex, and its central rosetto
B formed by eight darge unequal cellulos or areols and minute subquadrate granules
ul; ol in small rdisting groups,

In examining the numetons discoidal frustules which have now to be rocorded, it is by
no mesna easy to determine the limits thit are to be set to the genus Coseinodiseus.
e of the granular or cellulur diecs corvespond perfectly to the generic defivition sbove
quoted, but several other forms possess so extremely delicate punetations as to enrpass in
this respect all known species of Coseinodisous; and to render it highly improbable that
Ahiey could have been observed by Ehrenberg with his compuratively imperfect microscope
‘whon he established that gonus.  This view is confirmed by W, Smith, who, to prova that
s Coscinodiscrus coneinnus could not be confounded with the Cosoinodisens centralis of

Ehrenberg, remarka® that the cellules of the former could not have been detected by meiins of
Ahe instrument used by Ehrenberg, But the punctations of the forms now in question
are even more minute than those of Coscinodisons voncinnus, go that they caunot be
regarded as conforming to the definition of that genus, but must be looked upon ns
belonging to a new genus which I ehall nume Ethmodisens® on account of “the ex-
goedingly fine condition of the granulation.

ﬂum:uﬂmua arafurensis, O'Mo,, var, nov.  (Flate I1, fig. 4.)

The frustule here figured is one of the’ hrgcut menibers of tho genus Coseinodisous
that huis fo be recorded heve. lts dismeter is 349 w, and it is ornamented with large
rudiating cellules whish become smaller towards the centre, where o emooth irrgular

Though possessing the large aizo just noted the present valve is émaller than that of
Coscinodiscus arafurensis, O'Me., and much less than that of Chscinodisows craspedo-
discus, O'Me. With the last-named frustule; however, it has been found to he sasociated

\in & vollection made in the Arafura Bes, although Coscinodiseus eraspedodiscus, O'Me.,
was also obtained in great numbers in & sounding of great depth taken in the Pacific Qceny
 Janirn, Linn, Soe, Lowd. (Botany), vol, 5v. No. 88, p, 07, g L fig. 0,
* Byuwopsls of the British Diatonuess, vol iL p 85,
¥ ddag, o (ljer for liguida,
{mor. onanL mr.—ranr iv.—1880.) D20
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near the eoast of SBouth America. Between Coscinodisous craspedodiscus, ('Me.—which
is representod on Plate I fig. 5, and in which the arcolation corresponds exactly t4
th.at d'thauﬂgmnl exeept in the case of the margr.m wham the details W‘iﬂd n.ni

Inﬁﬂ may be dhtmgum!md from Chscinodiscus arafurensis, O'Me.,! in the following! 3
veapects :—(1.) It is of emaller sizge; (2.) its rudinting rows of cellules regularly dimiwish
from tho circumforence to the centre, where tliere is (3.) o emootlh area somewhat smalles
than that of Chscinodiscus eraspedodiscus, and terminated less irregularly than thet of
Coscinodiseus arafurensis.  Notwithstanding, however, the difference iu size, in the chars
acter of the arsolation, and in the eondition of the central arvoln, T mm of opinion that we
are hore dealing with nothing more than & variety of O'Menra's typieal gpecics:

Coscinodiscus mirifious, v. ep.  (Tlate 111 fig, 6.)
E mazimis ; granuloram lineis, radiantibus; area contrali, irregulari, grandiusonlas
cellule punctalorum lineis circumducuntor. Diametrum =326 4, Ad Hong-Kong in
muri Sinensi.
This singular xpmma ig closely allied to the above-mentioned Coscinodisens @
OMe. It diamoeter i@ 326 a, and its large central aréslas las a very utugulnrnn it
The gromulation is mdiating, but the grannles ave at the same time disposed in excentr
curyes whieh resemble the guilloché of o wateh, When examined with a homogenous
immaorsion lens and necurataly adjusted light each cellnle or areols is found to be bownded by
# hexagonal margin of extremely minute punctiform granules (Plate TI1. fig. 64), This
curious frustule is from the neighbonrhood of Hong-Kong.

Ooscinodiscus papuanus, . ap. (Plate 1IL fig. 3.)

deuticulos submmrginales exeuntes divisis; centrum nounullia rariorilus pranulis notatw
Diametrnm =152 g In man Arafura :

This large dise (152 i in dismeter) is covered with radiating lines of small gmnﬂﬁ;
Thess are sepurated by rows of very minute granules which pasa centripetally from:
many submarginal points or denticulis; but disappear fownrds the ecutre., Here o/fow
Toes erowded granules oecur, and this cireumstanee serves to distinguish the present form

LM eriginad observations publishod pn Casisedisns grofronsds, O'0e s o fullows; *The form'
Jarge, ik, 00106 hiwever, conuiilerstily smnatior thuis the vory sbrikisy specios exhiblied . o, by Me, OMeaty
terohen e shacrme 0F Clldeinodinens Avaapeddodtinens, u vomparison with hndluglmiumﬂﬂiﬂhimﬂw
Whuﬁuﬂﬁnﬂﬂhﬂf Lhe present  Tletd fls beond moavein so semododds in the feearor b aboond,
the presiut form as I B8 tho mdlate Lines of amoles tertminntn some distancd from Dhe sittre U conbisl blank
spaen, hivesver, 3 mush emallie, and the lines of areoles am of mors squal Jongth.  Amoles of margis e
hexngonal, disindildng in sle towasds the ends; they are whorter, Tevailer, and muck moro subust than in
Coarinodiscus eraspedodiseis *—Quurt, Journ, Mier. Be,, val.rvﬂ.p.ll!.



REPORT ON THE DIATOMACELE 1556

1 ﬂn Chscinodiseus conevnnus of W, Smith, with which it agrees in its other charac-
. Although such = difference is a emall one, its specific value must atill be
Coscinodiseus papuanus was colleeted in the neighbourhood of New Guines.

This large Diatom is covered with unifortaly radiating gnnuiu, while the surface of
it valve also bears ab intervals more prominent denticules, The margin is formed by o
ftinet band, which ie delioately fluted and separated from the valve by a well-defined
. The apcmﬂn name whick hes been applied has reference to the pmmm:mhrsl

einodiscus stellaris, Roper, var. nov, (Plate IT1. fig. 2.)

Thu frostule here delineated wns found near the ice-barrier of the Antarctic. [t consists
of u very amall dise which is omamented by lines of minute radinting puncta of so grent
delioacy that it has been found impossible to represent them adequately in the figure
The ventre is marked by a cross formed of four oblong granules analogous to thoss found
in Cuscinodisous stellaris, Roper,' of which the present form must be rogardod a8 u varisty,

scus centralis, Elirenb., var, noy. (Plate IL fig. 3) -
.l. variety of Cosewnodiscus centralis, Ebrenb.,? is here shown, It was collected in the
Sew of Japan, and only differs from the typieal specimen in possessing a thuted mmgm
hich is entirely absent in the latter.

Qoacinodiscus variolatus, n. sp.  (Plate 11, fig. 5.)

Granulis parvulis equalibus, fasciculatim radiautibus ; superficies granulis elevatioribus
maculatn.  Ad insulas Philippinns:

The present smull but very elegint dise from the neighbourhood of the Philippine
Jslands is ornamentod with small but distinct granules, which are disposed in fascicules
congisting of paralle] Jines. The surface is spotted and the spots result from small groups
of granules which rise beside one another in the form of denticules. The gpecific name
has reference to the pitted appearance ghown by the surface of the valye.

Ooscinodiscus patera, n. sp.  (Plate [L fig. 6.)
Forma umbonata; ares nmbilicali nonnullis punctulis notats, a qua punctulorum linem
radiautur, quandoque prope marginem cessantes.  In mari Pacifico,
V- Mier. Jonrna, vol. vi p. 21, pl HL fig. 3 ; Pritchard, op. it p. B28, pl. v. fig. 83,
* Whrenberg, Mikrogeologie, pl. xvill. lig. 30  Gregory, Distoms of the Clyds, j 38, pl ik g, 49.
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This Diatom was obtained in the middle of the Pacifie in a depth of 2000 fa
As indicated in the outlino adjoining the figure, it presouts, when viewsd from its
side, s hat-like appearance. From the central areols, which is marked by a group of s
punata, radisting lines of gimilar punota proceed towards the periphiery, althoogl in some
cases they do not quite reach the circumference of the valve, The specific name ha
roference to the form of the valve.

Ooscinodisous umbonsatus, n. sp.  (Plate 1L fig. 8.)

Valvis in centro depressis, hine elevatis, dein depresso-complanatia ; panetulis
fascionlntin ; fasciouli totidem denticulis ad marginém siguantur. Tn mari Pacifico,

This form, which is very closely allied to that Jast referred to, was found in the Bame
oolleetion.  Like the former, it possasses an umbonate form, but the centre of it clovited
purt—az may be observed in the outline accompanying the fignre—is notably low. The
villve s punctated ju & mdial munmer, byt the punctation differs from that of the preceding.
in betng fasciculate. Tha central wrea is ornnmented with o small group of minnte points in)
the middle, Atthe ciremmforends the fascienli are soparated by means of o shord seriés of
amall, claser, and moro saliont puneta.

|
Coscinodiseun (7) bitvons, w gp.  (Plate 1L fig. 1)

Frustulum yalvis. disstmilibun ; striis egre congpionis, et denticulorum lineis radianter
siguatis, in una erebrioribus et wd marginem cessantibus, in altees rarionbus ef marginem
atbingeutibus,  Inomari glaeidi Antarctico,

On examining s preparvation made near the jee-barrier of the Antaretie on 24th February
1874, u pmall delicate dise was recogmised.  This is marked by imregmlar radiating lines,
which are sometimes interrupted by small but very salient puneta or dentioules, und dis-
appear af ashort distanoes from the cirenmferemee. By the usa of strong oblique illnminstion

“und the suwperior homogoneous immursion objectiva of Zaiss, the botiom of the valveis
found to be ornsmerited by strim of sxtraondinary delicacy, which canld anly be adequately
veprescnted in the fighre by the vse of 4 gréater magnifying power,

A setond volve, also shown on Plate IL fig. 1, was fonnd, whifh exoctly corresponded
with the former in position and in gize, bit which presentod o very distinet type of orfine
mindation, its surface boing marked by sparsely disposed lines of grawules or minute puncta
Thess all origioute much nearer the margin, and some go to the centre, while others disap-
pear gotner or later before veaching that point. 1t ean bacdly be doubted that, from tha
perfict coineidenee of the perimoters of (he two valves, we have here to deal with a species
which, like Cooconeis, possessos dissimilor valves; yet this supposition remains to be verified
by actual observation ; and :tnm‘_',’ indeed, nltimately be discovered that they are the
wpmunhmm of distinet epecies.

Whether thesa valves belong to the gguus Coscinodliscus, or to snother new genus,
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pust for the prosent remain a matter of doubt, although the dissimilarity of the valves,
e wery delieate striation, and the radinting rows of dentieales seem to point to the latter
ftormative. It may, however, in the mesntime bo treatéd as a species which provisionally
pnks among the Chscinodiser.,

Doscinodiscus (%) janus, n. ep,  (Plate I1. fig. 2.)

‘Falm disgimilibus, vix wnspwun striatis et denticulorum lineis & margine exeuntibus,
in unn valva subdensioribus, in altera” rarioribus centrum attingentibus vel prius aut
 postin cessuntibus ;. ad marginem nmbe decom distinetioribus granulis notantur, Utmlm.

e two dissimilar valves hore figured must be regarded as forming a single species,
ch ie, however, to be looked vpon as o doubtful member of the present genus.  The
lves wore found in the same proparation as that in which Coseinodiseus (1) bifrons
portirred, and they possess the same characteristic radisting linas of small, salient punets,
which proceed from the murgin towards tho eentre, while they also exhilit two distinet
systems of striation, The margini of each valve, howaver, is ornamented by eight equi-
distant points, or, perhaps, little protuberances, and, as in Coseinodiseus (1) bifrons, the
| perimeters of the two exactly coineide,

Ookoinodiscus (7) dimorphus, n. sp.  (Plate XVIL fig. 6.)

Minimus; walvis irregnlariter, una rarius, alters crebrins punctulats (dentieulata).
In Atlantico meridionali.

This very minute dise also possesses valves which ara dissimilarly granulated, and might
therefore be regarded az belonging to distinet gpecies, or at lesst to varicties of one species.
They, however, belong to a single frustule which was collectod in the South Atlantic.

Ooscinodiscus comptus, n. sp.  (Plate XIIL fig. 9.)

Forma disooidalis plurimis punetuloram lineis eircamradiantibus, quornm nonnulle
prope centbrum, reliques ad medium radii vol cireiter evanescunt  In mari Antaretico.

This clegnnt small dise is probably closely ullied to the preceding. It is surrounded
ab the periphery by numerous mdiating striss of small points, the wajority of whidh proeeed
only o short distanee towazds the centre, whils a few reach the margin of a smooth but
amall central arecls.  Although the aspéct of the granulir lines and the delicasy of the
strintion. present obstacles in the way of regarding this form as a Coscinodiscus, it may
for the present be enrolled in that gonus,  Its specific name has reforence to the elegauce
of ita seulpturing.

Ooscinodiscus antarcticus, n. sp.  (Flate XT1L fig. 10.)
Forma parva, inordinate punctata, et raris spinulis circumfuss.  Ad meridiem insule
Heard,
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This small discifarm valve has some affiuity to Coscinedisous dentionlatus (Plate
fig. B), innsmueh 45 ita surface is, like that of the latter, sparsely covered with
or dentieules. Its granulation, however, inatead of being disposed in a mdiating _‘
pressnts no distinct order, while its margin is not stristed, but plain, The two frustules
also differ greatly in point of size. and their specific values cannot be doubted.

-

Ooscinodiscus atlanticus, u. sp.  (Plate V. fig. 8.)

Cellulis mequalibus: fascicnlatim radiautibus a margine ad medium radii, in contro
sutem inordinate dispositis.  In mari Atlantico meridionali. _

In this elegnnt dise the radiating lines of granules are diaposed in fascicenles: aroiind
the margin, but the arrangement in the central parf is irregulur and more or less Inx. A8
the charactor of the granulation is of the greatest importance in the determination of the
species of the present génus, the specific value of the valve now befors us is at ouee
obvious. [t was callectod in the South Atlantie.

Coscinodisous atlantious (1) n sp., var, ov, (Plate ITL fig. 7.) |

‘I'ho valve here represented differs from the typieal specimen of Coscinodiscus atlans
tions itk the following respects i—{1.) The purt ocoupied by the radiating fasciculately
disposed lines of granules is ecousiderubly greater than that ormamented by irregularly
urrnnged granules; and (2) the seulpturing passes into the condition of very delieats
striation ut the murgin, where n woll-marked ring of eonsiderable breadth oocurs  As
it is not possible to determine the precise importance of these distinctions, 1 regard the
present form provisionally as d variety.

Ooscinodiscus stellarls, Roper, var. fascioulata, nov. (Plate V. fig. 9.)

The valve here ropresonted was obtained near the ice-burrier of the Antarotie, and
miust be regurded a8 o variety of Coscinodiscus slelluris, Roper. 1t is distingaished from
the latter by its very delicate fasciculated granulation—a cireumstance which is not mens
tioned by Raper in the case of his typical species, nor indicated in the figure given by
that observer, and reproduced by Pritchard (see page 155),

Ooscinodisous (7) pacificus, n. sp.  (late VIIL fig. 5; and Plate XXTIL. fig. 1.)
Valvis collulosis ; cellulis subliexngonalibus, inmqualibug; margine late striato, In
mari Pacifico.

The valves her shown are ornamented with lurge subhexagonal cellules, sud each pos-
nesses o wide striated border, which serves to recall the genus Endiotya of Ehrenberg.
Whether they must be ascribed to the latter genus, however, esunot bo determined il

1 Ehrenbarg, Miksogeolugie, pl. xxxv, A 18, fige 6 sud 7; Prileliagd, ap, oit., p B31, pl v, lig, 70,
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the frostule has bopn obwserved from its zonal side; they have accordingly heen provi-
mally assigned to the genus Coscinodiseus, with which there av least exisy marked

discusafricanus, Juuisch, var, rotunda, nov, (Plate XXIV, fig. 3.)
' le type of which the present fmutulls is mgu.nied ns o variety is represented on

;'n- ulation, which rndint.ea from an exeentric point, is the same in both, but the figures
'. e by Schmidt are elliptical, while the valve hers shown is round, and bears radiating
ines which are not equidistant. These differences, however, eannot be looked upon as of

mare than varietal significance.

Qoscinodiscus decrescens, n, sp.  (Plate XI1. fig. 14.)

Valvis strinto-cellulosis ; cellulis grandiusculis a contro ad marginem minuentibuos;
margine nonnullis punetulis (denticulis) signato. Ad mare Philippinarum.

This minute dise, from the Philippine Sea, is distingnished by the lm:go hexngonal
bellules which are fonnd on its eentral part, but which decresse in size towards the
poriphery. The margin is ornamented with a few more saliont points which render it
mare distinet and prominent,

Costinodiscus ebulliens, A, 8., var. nov, (Dlate V. fig. 1.)

The frustole here delineated is adorned with irregular cellules, which are irregularly
distributed, the larger usually occupying a well-marked area about half-way between ‘the
centrs and the periphery. Although presenting marked affinitiea with Coscinodisous
abulliens, A. 8., which is shown on plate lxi figa. 11 and 12 of Schmidt's Atlas, it may
be roadily distinguished from the lstter by the posscssion of a neatly strinted margin,
which is not represented in the typical specics.

Coscinodiscus undulatus, n. sp.  (Plate VIIL fig. 3.)

E maximis; cellolis subradinntibus hexagonis; valvis concentrice undalatis ; contrum
granulo vel cellula vacat. Diametrum = 390 u.  In Oceano Pacifico,

This superh dise, which measures not less than 390 . in dismeter, is ornamented with
large hexagonnl celluales, except at the coutre, whers n emall smooth space occurs. Iis
surface i broadly undulated, so that under the microscope the eellules scem to oceur in
nlternate zones—a circumstanes which has suggested ghe gpocific name, :

U In & not appended Lo the weplamtien of his fgur af the dypioa) spocies Schnddt mys: Paﬁphuh ullip-
fls=hi, Milte dor Sculptur stels tur Seite geschoben.”
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Qoscinodiscus obovatus, n. sp. (Plate VIIL fig. 4; Plate XVIIL, fig. 7; and
XXIL fig. 9.)

Valvis abovatis; ccllulis mqualibns ad marginem radiantibus, medio decussatis,
mari Pacifieo,

Ihe: valves ropresented in the presont figures all possess an oval outline. The
ure arranged in rows which proceed from the peripbery towards the centrs, but
this point the ornamentation waries in charscter, althongh it often assumes a _
lineur and decussate arrangement.  In the form shown in Plate XVIIL fig. 7, which may
be regarded sa the typical form, the margin is provided with an undulating line, The
frustules were all found in the Pacific Ocean,

Ooscinodiscus curvatulus, Grun., var. nov, (Plate HL fig. 10.)

In this figure thore is representod a very small dise which is richly covered with
granules, disposed in ssventeen radisting lines, passing from the periphery to the
centre. Each line originates ab u marginal indentation, and the granulation betwesn the
linea is arranged parallel fo them in each intermediate area. This valve can only be
regarded as a variety of Coseinodiscus ourvatulus, Grun.! in which the Toes, instead of
being atraight, are slightly corved—a distinetion which is of little importance,

Coscinodlscus reniformis, n. sp.  (Plate XIL fig. 12)

Frustulum toniforme: striis madiantibus ; ecllulis grandivsoulis, ad centrum minuens
tibus,

This novel valve possesses a reniform outline, and is ormamented with radiating cellulis
which (luereass in wize towards the centre. That it is & normal and not & teratologiesl
form is shown by the ciroumatance that several specimens have been observed oithoe
entive or in fragmonta from different and widely soparated localitios,

Ooscinodiscus lentiginosus, Janisch.  (Plate V. fig. 4.)

Medioeris, punctulorum lineis mdisntibua, rariusculis, interruptis.  In marl Antarotioo

At Bation 146, off Marion Island, lat. 46" 467 8., long. 45” 31’ E,, in a depth of 1875
fathoms, the valve here figured, along with many other discoidal forms, was obtained. The
entire colléction has ulready been reported on uuder No, 207 of the interesting serice of
Distoms edited by Cleve und Méller, but 1 am not aware that the present spocies hos
been refermed to by Jauisch in any other publication. Although the naming of a species
in & preparation is not regurded as equivalent to the publication of the form, yet the
desiguation lentiginosus given by Janisch is go apposite that it has been retained here.

Y A Schmidfs Atlas, pl Wik fiz 38: “Die mdislon Kriimmumgen habon fn den beiden Solialon efon
entgegengomiate Richbung,"
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is of moderste size, and bears radiating bui interrupted lines of thialy

seus polyradiatas, . sp.  (Plate L1, fig. 4.)
is wqualibus in lineis parallelis distributis, superficiom in pluribus triangularibus
oitis dlwlmtihun margine lnm strinto. !ul ATy Anhmtmm

wlinting linea into a number of triangular aress, Thme lines are made up of gmnules of
mm, and parallel rows of similar gronules are disposed in the intermediate aveas

1 border—a dreumstance which especially distinguishes it from Coscinodiscus fasei-
pidatus, A. 8. while a narrow peripheral maigin bearing concentrie rings ia also present.
hiat this frustule constitutes a good species cannot be doubted.

o sous germmmatulus, n. sp.  (Plate XVIL fig. 9.)

I minimis; margine lato, punctulato ; medio raris granulis vel margaritia in irregulares
ik nircs ordines radiatim dispositie.  In mari Tudico. _

This small but elogant dise is surrounded by o large stristed and punctated marginal
elf. The centro is ornamented with spma!y disposed lines of rare granules which do

‘Ooscinodisous cycloteres, 1. ap.  (Plate XXIL fig. 8.)

E minimis; disciformis, valvis margine hyalinvo et zona granulats distinetis, a qua
granulorum lines procedunt, nounulle ad centrum, alie plus minus hreviores ;
lhﬂ! cutitrales ab olevatiori granulo vel denticulo oriuntur.  In mari glaciali Antaretico,

This clegant small diso possesses o hyaline margin within which a densely granulated
belt runs round the valye, * From this belt a serled of granuluated lines proceed towards
ﬁemﬁe, and of these o few almost reach that point, while the others are shorter and of
different lengths, The lines which pass almost to the centro originate ab the inner border
of the byaline margin in somewhat saliont granules or denticules.

Qoscinodiscus (?) polygonus, n. ap.  (Plate XXIL fig. 6.)

Valvis polygonis finissime striolatin; supeficies plurimis denticulorum lineis irregu-
lariter distributis ot interruptis omata. Ut supra.

Amang the collections made in the Antarctio Ocean polirgonal dises fringed by u very
delieate dentation are not unfrequently met with, The surface of the valve in the present
case fa ornamented by numerous radiating lines of small points or denticules—the lines

1 Compara A, Selimidts Atlus, pl Ivii fign D and 10.
(vor. omaLL EXF.—raur iv.—1856.) bha
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being irregular snd i:mgulnrly interrupted. The centre of the valve is for the most pa
umooth and bears only o emall group of granules. Although it is not. possible to deter
mine thi cause of the polyzonal form it muty be conjectured that it has resulted from t
detachment of its outer border. The generie and speeific determinations which h.tw o
given are fo be looked upon as provisional—(1.) because the surface’of the valve, liks
thoss of weveral of the species above enumernted, is very delicately steinted, and (2.) bess

the outline hare presented is probably ahnormal,

Coscinodiscus megacocous, n. sp.  (Plate XVII fig. 2.)
subquadratia constituto., In Oceano Pucifico,

This very minute organism from the Pacific Ocean is singular in being covered by &
limited number of large cellules and by possessing a distinet bordar of cellules or sl
qundrate gmnuim In these mpmrta it presorts nﬂ’mltma wtth thu unn'!n.riy yrnamented

Iy .my, howover, be readily distinguished from the latter—(1.) by its im;u:h:' wallér
dismeter, and (2) by the fuct that the cellules are notably larger than in any othe
lenoven gpeciea,

Coscinodiscus (1) rudis, n. ep.  (Plate XXIL fig. 4)
Formu distinetis granulis ssqualibos elevatioribus grandinseulis instructa, rudem supoe=
fieiem officiontibun,  Ad insnlas Philippinas, .
Thu generie detarmination of thia dise, from the Philippine Tslands, must be looked
upon as provisional, as it may nltimately be found to belotg to the getins Pyaridiou
Ehrenb,, its valve hnlng sufficiently convex to entitls ns to expresa such a conviction, §
is d:mngmahad by ita large and distinetly clovated papillm or granules, which are hesa-
gonal at the bass, but orbiculsr ut the summit.  On secount of these papille the externl
warfaco, when seen from the zonal aspect, is tuberculated in appesrance—n circumstance
which has suggested the specific name,

Ooecinodiscus’(1) venulosua, n, &p.  (Plate XVIL fig. 1.)
Forma minima, eentro lincolis sinnosia yudiantibus distineto, Ad meridiem insuli

This small hyaline disc was- obsacved itia collsckion sasae bo the south of Kerguelen,
It only chows o corona of tortuous and ill-defined lines around the centre, where & smost

irregrmlarly bordered ares oceurs,  Although I have provisionally plased this curious valva
among the Coscinodiser, its generic dotermination i by no means free from doubt,
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Joscinodiscus (1) sp. (9) (Plate X. fig. 10.)

The form which is represented in this figure 1s up to the present time unique and must
bo Iooked upon sa an organism of a very uncertain nature, The valve ia ovel, and pro-
led with a wide hynline border, The surface s covered with uniform, densely, but
e ly disposed granules, and the bu-unliar} between the hyaling and granulated
surfuces is irregulor in form. The specimen figured is the only one which has been

erved, and ocours in a preparstion made by Dr Rae, and kindly placed by him at my
T}.ua being 6o, the exact mtemnhc pﬂﬂlhﬂn which ahuuld l;m m:gnud to it must

ok scus diophthalmus, n. sp. {Plnt.el\.'v'lﬁg4}
Valvis cellulosis, duplicem prasbentibug arcolam ovalem depresssm; cellulis rotundia
grandinscalis ad centrum decrescentibus. In mari Pacifico,
Among the many interesting prepurations made by Dr Ras and forwarded to mo
by Mr John Murry, wero some labolled Coscinodiseus evegvatus, which eould not
‘b reconciled with the Distom so nmumed by Greville, The latter has been defined
in the following manner by Pritchard - *—* Dise large, with hexagonal cellules decrons
ing in size townrds the centrs, which has three conspiouous depressions alternating
with tho same number of elevatione™ On the other hand, thy valve now in guestion
possesses round cellules, while, in place of the three alternsting elevations and depres-
slons, there exists two large depressed oval hyaline asreas, which appear as perforn-
| fions, and an equal number of slight elevations, Unless these struotures ean be
| eompared with the two processes of the genus Awlisous, Ehrenly, they find no analogy
awmong other known Diatoms. The depressions do not certainly show that they
are closed by o siliceous plate, since in the interior and st n lower level no other
cellulated wall could be discovered, yet the valve cannot be considered us an abnormal
or teratological one, because it has been recognised in thrge collections which were made
in widely separated localities in the Pacific Ocean. The true syatematic position of this
Distom must accordingly for the present remain o matter of doubt, The specimens
observed have been of different dimensions, and the large round cellules omamenting the
valves were observed to decrease slightly in size towards the centre.
Coscinodiscus diophthalmus, n. sp., var. monophihalma, nov. (Flate XVL fig. 7.)

This variety is provided with a single perforation-like depression and a single elevation,
The general sculpturing of the valve resemblea that of the preceding species, and, like the
latter, the present form was collected in the Pacific Ocean.

1 Pritchard, op. eit,, p. 829 pl. viii. fig. 26; Sehmidt's Atlas; pl. lav, g 1.
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Ooecinodiecus rhombicaos, . ep.  (Plate XXIIL. fig. 11.)

Forma rhomboidalis, apicibus rotundatis ; gmnulm ad centram rarinsoulis rulle

ordine, 4d marginem crebessentibue et sensim in strins radiantes transeuntibus  In 8
Jupunico. .
This elsgant valve from the Sea of Jopan pmnmn:hum‘bmﬂnlnuﬂm The central
space is ornamentod hy will-defined granules which are free from ome another, nnd
arranged in uo definite order. They deersase in size, but become more numerous towind
the mirgin, snd finally puss into the condition of delicute radinting striee.  In its genesl
characters this Distom recalls the genus Costodliscus; but the alsence of vare distinet and
galiont granules around the morgin prevent it from being aseribed to that genus. T
gpocific nime las reference to the form of the outline of the valve.

Coscinodisous lanceolatus, n. sp.  (Plae XVIL fig, 19.)
Formn parva, clliptico-laneaslata, geannlis vel cellulis stipats o centro radiantibus e
decreseentibus,  Ad maridien Australis,
Thin elliptico-lanceolate form was procured in the neighbourbood of Bydney, Bouth
Australin. It i densely covered with irregular granules or cellules, which decrease in sige’
us they pass from (he ceutrs towards the ciroumfersnce.

Coscinodiscus ovalis, Reper, (Plate XVIL fig. 18.)
This form wes found in 4 sounding made near Yedo, in the Sea of Japan, The frustuls’
exnotly corresponde to those in a collection of Coscinodisens avalis, Roper,' which was given
to mo by the well-known Freueh microseopist Alpbonse de Brélisson, and it shows marke
differences from any of the preceding types.

Coscinodiscus margaritacens, n. sp,  (Plate XVIIL fig, 8.)

Medioeris; valvie margaritarum subequalivm seriebus ab aven centrali radinatibiu
distinetis, qum abropte wd marginem in punetulorum lineolas transetint, In .
Antarctico,

[u its goneral charncters this Antaretie valve is closely allied to the genus Cestodlieous,
Ita form iz ciroular, and it in ornamented by rows of beantifal cellules, which nre dispose
in mdinting linés.  The central ares is smooth and irrsgulir.  Towards the periphery the:
aronnles suddenly become small, so that the border is formed by thickly disposed lines of
minute points, It differs, howaver, from the Cesfodisoi in possessing no prominent
pointa or processes around its circumference, and it must nmcmlmgly be looked upon as o
wpecifie form of the genus Coscinodivens,

1 Jﬁu- Jomrw, vol. ¥l g 29, pl L g 4, 1658 ; Pritochand, op. eit,, 831, pl. v 6z, 78
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ginodiscus radistus, Hhrenb., var. abyssalis, nov. (Plate XXIX. figs. 2, 11, and 15.)

These ﬂgurm represont a Coseinodisens which was found in the interior of two
glisi procured from s depth of 1340 fathoms at Station 7, lat. 41° 14" N,, long.
48 W. The differences observable between the frustules tend, however, to lead one
bulieve that one has to deal with forms having no relstion to one another. The
pwings have been made from the appearance presented by one vilve mounted in a
by air cell instead of Cannda balsam, and in such sircumstances when examined under
¢ most perfect homogoneous immersion objectives, constructed by Zeisa of Jena, or
¥ Buichert of Vienna, aud others, o differont imege is obtained st eoch elightest
n]:mga so that it i not ewsy to determine which should be regarded sa typieal.
hewe different appearinces, however—apart fram those enused by diffraction—reveal the
tito details of the ormamentation of the organism. Thus, although I regnrd the very
| grantiles which limit the hexagonal areols in fig, 2 to be a real strictural peculinrity,
oy cannot be observed in Canads balsam preparations, In the Intter preparations the
w15 found to be covered with arcolm, which mdiate from the centre to the peri-
whm they gradually diminish in size, so that it presents affinities to Coscinodiseus
s, Ehrenb,!  On comparing it, however, with the specimen of that species given
Ty;.lmphttm of Muller, the arealm are found to differ in mze in the two cases,
in the new form about one-third larger. Thus it must be regarded as & vuriety of
bmga spocies, its varistal name having reference to the fact that it waa procured in
p water in the Atlantic. It is desirable thet the two forms should be aceurately com-
d when both mounted in the dry state,

Willemdesia, u. gen.

Beverul of the curious and interesting forms shown on Plate VIIL fige. 8, 8 a, and
4, have been observed from different localities. The three frustules represented are all
‘tlonguted, and are closely related to one another. All are granulated, but in the first

je granules are disposed in an indefinite mannet, while in the second and thind the
1 metations are uniformly distributed over the vilves, being in the sseond decussate,
liut in the third irregular. The form of the firet is long and cuneate, while that of the
otliers is sublinear, but in all thres ono extromity is cuneately, while the other is aimply,

s, o o
' Ot

e fact that several specimens of these forms lhave been oberved from different
calities is opposed to the belief that they nve teratological or anomalous forms, and as
liey oll present some comuon charneteristies, while each retulns its own spocial and
\istinetive mnrks, they may well be regarded as three types of o new genus.

} Theonberg, Mikrogoologin, pl. xxi. fig. 1; Swmith; Synop Brit. Dist, pl L Gg 87 ; Pritchasd, op, eit,

Fm pl. =i figs. 30 and 40,
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This genws haos been vamed in honour of Dr Rudolph von Willemies-Sulim, ot
the naturbists oo boand H.M.S, Challenger, who died during the Expedition.
A move procise stutement of generic and specific chiaraeters may in the meantim
bo omilted pending a further seriss of observations on this very interosting group

qrg!nim
Ethmodiscus,' 1. gen,

Frustula solitaris, discoidalia; valvis tenuissime ¢t inconspicue striolatis; forms plos
minus convexs, quandoque diversimode dentioulats ; zonn connestive punctulata.

Under the genus Chscinodiscus, which is well adupted for the reception of spenis
having conspicnonsly granulated markings, the desirability of establishing a now geots
for cerlain forms possessing nn almost invisible sculpturing was alluded to. For this W
genus the uome of Lithmodiseus is here adopted, a word which has reference’ to the
presence on the valves of extremely delicate points, which may be compared to the fit
pores of a filter. Although such forms eonld not have boen ncourstely ohserved by tha
use of the relatively imperfest microscopes employed by Ehrenberg, and although it i
with the greatest difficulty and by the use of the greatest obliquity of illumination fliag
the best instruments of the present day ean roveal the exquisite delisacy of their
ornamentation, yet the opportunmess of establishing the geous has been proved by fhe
diseovery in surface gatherings of certain discoid forms of enormous size and extrems
fragility, which are charncterised by their very minute gronulations,

The form of the valves of the specimens bearing thess delicate markings—whiah cnzmot
be made out when thoy are mounted in balsam, but become visible in dry proparations-
is found, when they are broken by the nction of the flame of & spirit-lamp, to be notabl
convex.

Diatoms of extrordinary size, and which bear uhnruturisﬁnpumtuhuun(ﬂntcm ';
4 a, 4 b, 4 0), hod often been revealed by the examination of organic siliccoun forms derived
chiefly from soundings These fragments, however, remained undetermined, aud theie
true significance has only tecantly been disclosed by preparations made on bonrd he
Ohallenger. One of thess preparations includes three large eylindrical Dintoms terminnted
by two notably convex sarfaces (Plate XXI1. fig. 10), and provided with hoops or econe
neeting zones showing punctations mrranged in & quadeate manner, This would Jead ane
to believe that the fragments in question belonged to the conneeting zones of Diatoms a
this genua; and this belief has now been proved by the rocoguition in one of these
&lg'lllﬂlh of mq;mg linos of small points, along with a umiiﬂ.' qlwhuta 3
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partz connected. with these frugments may be explained by the long eylindrieal forms of

the frustules.

The following sre the essentinl characteristics of tha genus Bthmodisous :—(1.) The
sxtremoly delicate granulation or stristion of the frnstule; (2) the diseoidal form and

talile canvexity of the valves; (3) the great development of the connsdting zone, which

may sometimes cause the axial line to excsed the length of the transverss dinmeter; (4.)

‘the presence of emall points arennged in a quadrate manner on that zone; and (5.) the

froquent oceurrence of distinet elevated granulos, which rise upon the valves in 8 earonal

Lor radial manner.

The following new apocies ars ineluded in this genus :—

odiscus punctiger, n. sp. (Plate 111 fig. 1.)

Valvis convoxissimis, finissime radiato-punctulatis, denticulorum corona murginali
slecoratis, et ad marginem granulorum ordine signatis. Dismetrum=143 . Prope
Yedo, in mari Juponico.

This large wnd beautiful dise comes from a very interesting eollsction of pelagie
Diatoniz made in the Bay of Yedo. It possesses a very convex form, and is ornamented
with delicate radisting punctated strim. [t hos o submarginal corons of distinet points
«or denticules, and its border is marked by a row of very small granules.

Ethmodiscus convexus, n. sp. (Plate 111, fig. 9.)

Valvis sdmodum convexis subinconspione punctulatia; denticnlis medio raris; ad mar-
ginem dense ordinatis, Dismetrum=123 4. In mari Arafurs.
| This beautiful specios was found in the Arafurn Sea, Its dise is markedly convex,
bexrs an almost invieible strintion, and is orpamented with very minute denticules, while
near ita periphery o cirelo of similar denticules is also found. This species cannot be con-
founded with any Coscinodisous on account of the extreme delicacy of its ornamentation
and the decided comvexity of its valves, which is equal in extent to two-thirds of their
padius. 'The specific nams has reference to the form of the valves,

Ethmodiscusfradiatus, u sp, (Plats XII, fig. 9.)

Forma grandiuscula finissime striolats; zonu lsta marginali inordinate granulats, a
qui granulornm radii plus minus ad centrom perguit ; media superficies nonnullis granulis,
gparsa ; distinctiorum grmnulorim corons marginali. . In mari Arfuea. ;

This species is also from the Avafura Sea, 1t is of diseoidal form and Dears extramely
delicate strige. It exhibits, towards the margin, o large belt of small granules confusedly
diaposed, and from this belt there run towards the centre several straight rows of granules,
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These rows, none of which resch the ventre, ave of different longthe. The contral spes
bears & number of irregularly scattered granules, while the peripbory is murked by n
shrio and i adorned by o beautiful coronn of distinet granules.

Ethmodiscus japonicus, n, sp.. (Plate XX11 fig. 2.)
B maximis ; valvia vix perspicue radianter siristis; margine finissime striglato, ¢
Ipegvinm distinetinrum lineolnrum corona decorato. Ad sinum Yedo, in meuri Japoniso:
A rich gathering of pelagic Diatoms mades with surfnce nets in the Buy of Yedo cms
tainod this magnificent hynline dise, which, in a dry preparation, measured 145
very delicate marginal hoop, ander obligue illumination, veveals » very fine siriation, The
eorona consists of beautiful small radiating lines, and the valve s coverad by very delicats,
lmost invisible, sdinting bands,
Tho specific natme bus hoen derived from the locality in Which it was first rocorded.

Ethmodiscus japonicus, n. sp., var, nov. (Plate XVL fig. 1.)

We bhove here represented a form which resomblos Ethmodisous japoniens. It may
bl_r ﬂlahngunhnd from the latter, however, hjr lmnug the intervals between the shotk
emall lines which adorn the perimeter of the dise somewhat varrower and by belng of
smaller size

Ethmodiscus coronatus; n. ep.  (Plate XXIL fig. 7))

Mediooris ; valvia tenuissime striolatis, duplio alterno granulorum ordine murg nall
corouatis, ot mris grannlis sparsis. - Ad mare Arafura.

This spocica ia rather small but elegant, It possesses n discoidal surfase whick i
delicately striated, and benrs n faw irreguinely dispesed round grooules,  There i
present & beautiful corona formed by two alternate rowa of gronules which are l‘.lu:n
seattered wround the margin of the valye,

Ethmodisous coronstus, n sp., var. a and A, (Plate XIL figs 7, 13.) :

Two varietal forms of the preceding species sre here figured. They differ from the
typical frustrole in having a marginal corona which, instead of being regular and formed
by two alternate lines, is irregniar and of sevesal rows. : '

‘Bthmodiscus humilis, n. sp. (Plate XVIL fig. 4.)
Forma minima discoidalis, granulo nenu:h et grauulorum ordine circum signati, Il
mari Autaretico.
This apecies iz from a depth of 835 fathows, It ccvurred smong mud in & sounding
taken umong the ice-masses of the Antarotic. Its form is st of o small diso w

bears u single granule in the ceutre, and a margisal line of similar granules. '
The simplicity of the orpumentation of this form has snggestod its spocific nume.
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modiscus obovatus, u, sp.  (Plate XVIL fig: 5,)

Formn minima late obovats, nodulo grandiusculo wmbilicali, mris punctulis cirenm
uumnrgmu distinetioribus granulia signato, instructs, Ad mare Arafurn.

. type has some resemblance to the last, but its form is ownl, and it exhilits a

bt ikmtaun in the regularity of its outline ub one point. Tt posseiscs a large granule

mttﬁ and its margin is also marked by a vumber of somewhat smaller though

) granules, Befween the marginal coronn nud the contre of the diso @ small

.-_"."" of irregularly disposed rounded points oceur.

modiscns perichantinos, . ep.  (Plate XXIL fig, 8.)

Formn suborbicularis; vix conspicue atriolats, irvogulard pusetulorum agmine umbili-
I tnris punctulis wd marginem et vorig magnitudiuis sparsa, ot punctuloram corona
fmulosn cincta. Lo mari Arafurs,
" This epecies, of which several specimens were obtained in the Arafura Sea, hus
pded and irvegular outline, and exhibita o radinting striation which i very difficult to
ognise, There is an irregnlar group of small granules at its centre, its margin is strewn
thmly scattered puncta, and its border is granulated snd thorny,
ﬁ‘!au epecific name of this form is derived from the condition of ita border.

Ethm s dindema, n. sp,  (Plate XVIIL fig. 1.)
[B‘amx meduu:m, convexinseuln, radianter striolata, margine variorum processuum
poponn fusignita,  [n Antarctico, nd meridiom insulse Heard.

',"‘.'ﬁlii type, which was found in the jey Antaretic Ses to the south of Hoard lsland,
sesses 0 disciform convex fenstule. It hos conspiovous radiating strise nud its miargin
d by several (20) large granules or moro salient points, which are disposed at
hat irregulnr intervals.

The specific name haa reforence to the presence of salient margival puncts.

he examination of several fragments of connecting zonea belonging to the éxtromely
Distoms alecady alluded to, vevealed the existoncs of sevaral species, of wihich the
fallowing are notoworthy :—

:-' "'F % m n. ﬂP- {Hﬂtﬂ'mv. ﬁg-. 5-}

~ Forma rotunda, moxime ; valvis convexis inequalibus quarum wnn cum gees wmbili-
m lineolis radiantibus (?) ; eingulo eylindrico punetulate, Dismetrum=1633 u. In
LiCL ﬂﬂ iIllTl?llﬂB G“Pn vﬂrdﬂ't

Thn ia & very large form provided with valves which ave wnequal, one being more

x than the other. It possesses an umbilical areols whish way be of varying siz,
(u.r CHALL. EXT.—pAny iv.—1886.) D
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thersby showing the unesrtainty whicli must often eéxiat in the definition of species when
thesa have wot been estallishod upon living forms  Tte valves and connceting zons
exhibiit o alight strintion,

‘Hthmodisous wyvilleanus, u. sp.  (Plate XIV, fig, 6.)
B maximis; subeylindricum ; wilvis convexis modio complunatis, radiolatis; zong
pomnectenti punctnlata.  Diasmetrnm sequatoriale = 1000 @ ; polare= 1457 w  In Oceang
Atlantico,
Although smaller than Ethmodisous gigns, this species is still of colossal size.  Its vale
nre convex, ind each has a fat slightly compressed centre.  The connecting zone is greatly
dovelopod, so that the frastule is eylindroidal, the ratio of the equatorial to the polar ax
being npproximately as 2 to 3. This zone is clenely punctated in o quadvate manser, ind
the valves are ornamented with radiating strise or rows of amall pointa.

Ethmodisons tympanum, w ep.  (Plate XTV. fig. 3.)
E moximds; exwte oylindrious ; valvis annolatis cingalo inclusin.  Ad su

marin Japonicl,
Thie euvious type iz not #o large as the two preceding. Ita form is oxuetly eyline

drieal, Tt possesses, like Biddulphia, n distinet belt superpossd to the hoops of the twe

valves,

~ The specific names has veference to its oylindrical outline.

Hthmodisous (7) spheroidalis, n. sp.  (Plate XXIL fig. 10.)

Frustulis phorico-compressis, hinatim conjunctis; valvis convexia inmqualibng ny
seilicet sonvexo-complansta, alters convexa et medio coneave. Diametrum=882 4. I
mari Pacifieo.

This species i intoresting not ouly on account of its size, but also because two kimls
lar frustules wers found associated together—a circumstance which ronders the
determination doubtful. Both forms are of 4 ecompressed spheraidul outline and are
wnited by o common balt, which axhibita o very dolicate line of suture in the middle
This belt is somewhnt analogous to that which occurs in some Melosire and Podosire
‘On ench frustule two other lines, which probubly indicate the incapsuling of the twe
vilyes, ooour,

1¢ is to bis noted that, nlthut.tghthsuhamctmufthﬂ lolt scems to indicats u rolations
ahip to the Malosirm and Podosive, its size and frgils nature point to an n.mmtf‘niﬂi
Ethmodisgons.

Plate XIV_ figs. 4, da, 4D, de, represent fragmonts of various species. i
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PLATE L

Tigure 1. Stictodisous radiatus, n. sp. . : . . .
. % Stictodisous japoniows, 5. sp- = a = e
/ . . '
w3 Seictodisens radiotes, . §p., vAr nov. : d .
w4 Stiotodigows affines, wosp. .+ ; .
w 8. Stictodiscus anceps, v, sp. . . v ..

. 8. Stictodiscus affinis, n. sp., var. nov.
A Ehdmﬁmmw (Girum.), Cstr, } 2 ; o=

L]

o B, Stictodisous reticulatus, n. sp. . : . L
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PLATE IL . '

Figure 1. Coscinodisens (1) bifrqns, n. sp. : : : - e
o 2, Cosewnogligons (1) janus, n, sp.
w3 Cseinodisens centralis, Ehrenb,, var, nov.
o & Cossiodiscus arafiivensis, O'Me,, var, tov. . : : .
. o B Coseinodisous :m-‘iﬂfu#w,t:. s
w 6. Coscinodisens patery, v. sp. - : : . _
o 1. Cestodiseus gemmifer, nosp. . . z - . "l
w B, Coseinodisous wmbonatus, v. sp, . : : : ]
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FPLATE ML

Figure 1. Ethmodiseus, punctiger, n. sp.
w2 Coscinodisous stellaris, Roper, var. nov, :
w8 Cosciriodisous papuanis, n. sp. : ) ] 5
w & Checinodiseus polyradiatus, n. sp.
w B Coseinodisens craspedodiseus, O'Me, . . . X
w 6, Cosetnodiscus mirifieus, n. sp, .
w T Coscimodiscus atlontions (1), n. &p., var, nov. .
w 8. Coscinodiseus denticulatus, v. =p. :
w 9. Ethmodiscus converus, n. sp, : . 1 : : 187
w10, Coscinodiscus curvatulus, Grun., var, nov, . : , 160
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PLATE IV.

Figure 1. Actinocyclus (?) anceps, n. sp.

E -

an

W

H

"

2. Adinocyolus pruinosus, u. sp. .
8. Actinocyclus japonicus, . ap. .
4, Actinocyelus umbonatus, n. sp. A
5. Actinoeyclus (1) dentreulatus, u. sp. .

6. Aetinooyclus clevei, n. sp. . : gk
7. dotinocyelus oliveranus, O'Me. - ‘

8, Aetmocyclus fasciculutus, n. sp.
8 bis. Actinocyelus fasciowlatus, . &p., Vaz. nov. .
8. Actinoeyclus complanatus, n. sp.

rasn
146

144
143
145
146
143
145
144
144

145
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PLATE V,

Figure 1. Coscinodiseus ebulliens, A, 8., var. nov.

"

2. Asteromphalus challengerensis, n. wp.

8. Asteromphalus roperianus, Grov., var, atlantica, nov. “ .
L. Coecinodiscus lentiginosus, Janisch

5. Asterolampra grovillei (Wall), Grev., var. eximia, nov. : -
6. Asteromphalus wyvilliv, n. sp. . : '

7. Asteromphalus ovabus, n. sp.

8. Coscinodiscus atlanticus, n. sp.

8. Coscinodiscus stellaris, Roper, var. fasciculata, nov. . 3

160
136
134
183
158
158
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PLATE VL

Figure 1, T'rviceratium favus, Ehrenb., var. pacifico, nov. . .
o 2 Triceratium armatum, Roper, var. 8, nov. . : ; .
w 3. Triceratium sarcofagqus, v, &p. . g - E
w4 Tricerativm fevowe, n sp. ; ‘ ' . s

w 0. Triceratium cariosum, . sp, . . . . ;
w 7. Tricoratium coronalum, n. sp. .
w8 Dricevatium pulvillus, 1. sp. : ; . :

w W Triceratium tumescens, 1. sp.






PLATE VIL

Figurs 1. Cestodiscusdrocius, v, sp. : ' ] . <3 5
w2 Omphalopeta antorcticn, n. ap, . 3 4 L ¥,
..'& mmd{wmmkm,n.sp,man. : ; . y :

w4 dctinoptychus rodanus, n. wp. - . wiy e pu? i
w B Cestodisous parmula, n. gp. . . . - . .
w 8. Cestodisous converus, n. sp. . ’ ; Fl b Bk

i M Gutndimagm;ybr.n. 8-y VAL, DOV, B 5 :

w
w8 Aectinoptychus erasus, n. sp.

w8 Cestodiscus coronatus; n. gp. . . 5 :
10. Omphalopelta japonios, n. sp.
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PLATE VIIL

Figure 1. G‘lmwwm n.ap. - : .- : o -
6 2 mwwuﬁmwc, Laudet, var. nov, . ; K .
« 8. Coscinodisous undulatus, n. ap. = . L O
o & Coscivodivonm dboratus, nsp.. . 2 . . . 16

w. B Coscwnodisous (U) pacifieus, nosp. . . : ) - ‘
w 6. Chatoceros dispar, n. sp. . 3 : . ‘m y
w1 Lawderia onnulata, Clove . - - o o 4 i £9

R . mmﬂain, B . 3 R < . I ('
o Ba. Willemiesia, sp. ’ X z O > . B
E Bb-' m&ﬂ-ﬁ lp‘ -J- — - - a : '~ L . % r.-
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PLATE IX.

Figure 1. T'riceratinm calvescens, n. sp. . : : ; -
“ 1Mm*¢hmh%m{ﬁmm.fmammﬁmm.-
w “& Twiceratium fuvus, Bhrenb., var. late-areolata, nov. : \
o A Lauwderia elongnta; . sp. - R TR
» B Stephanopyzis kittoniana, 0, sp. : -
. 0. Systephaniawaculeata, Bhrenb,, var. a,vov. . . .
5 g Dyl ot ok N s ¢
w B Lawderic pumila, n.sp. =~ . : :
n, 9 Stephanopyzis rapaz, n. spa . . . . s

w 10, Triceratium inorassatum, n. sp.

w 1L Systephania ragena, n. sp. . . : &
o 12 Tricoratium fimbriatum, Wall,, var. nov. . . :
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PLATE X,

Figure 1. Hyalodiscus (Pyzidievla, O'Me.) radintus, var. nov. .
2. Brightwellia mwrrayi, v, sp. .
+ 8. Melasira sol, Ebreub, var. nov. *
@ o4 Surirelle dives, . ¥p. . : :
« 5. Surirella groudiusela, . 8.
v 6. Surirella multicostate, n. gp. . ’ : A
s Euﬂﬁﬂaamihm,n.:p.
. B Surirclla japonics, vosp. . . .
. 4. Surirella argus, n. sp.
w 10, -waigodim-{!):-np..ﬂr
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PLATE XI.

Figare 1. Campylodiseus jupenious, n, sp, . . . . ]
w2 Campylodisens bicinctus, . sp. 4 . . - .
w B Campylodisous erasus, n. sp. . . . : . .
w A Campylodiseus oceantens, 1, sp. .
w B Campylodiseuy erosus, n, sp., var. nov. " .
6. Campylodiscus nitens, n. ap. - . ; ' .
w 1. Campylodiseus Iopidus, n. sp. . . ; ; ¥
8
9

L]
L3

. Compylodisens humilis, n, sp, - - - : .
. Campylodiseus philippinaruwm, n. sp. . ; - ’
rooe [N Wﬂd&nﬂ:%ﬂﬂmhﬁ 5
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. . PLATE XIL

Figure 1. Euodia (Homidiscus) inornata, Cstr, : : y 3
w2 Actinocyclus pumalus, n. sp. . : \ SO i
w3, Fuodio reota, o, sp. . 2 : . . ; ‘
w4 Buodin vadipta, n. sp.. . - - . . .
w5 Ewodia ventricosa, 1. 8P & s : .
w6 Euwodia venricosa, . 8p., VAT, NOV. . 7 - . N

" 7. Ethmodisous coronatus, n. sp., var. « nov, . - ' ’
w B, Paorodisous stolterforthis, n. sp. : . 4 . -
w 9. Ethmodiscus radiatus, n. sp. . . . : . &
w10, Coscinodiseus anlavotions, . s). ; ] . "
w11, Cestodiseus gomnmifer, . sp., e, dwrﬂmu.'uw - - :
w 12, Coscinodisous vendfirmis, n. sp, : - 5 5
w 13, Edimodisous coronatus, u. gp., var, 8, nov. . 3 A N
w 14 Coscinodiscus decrescens, . sp. : > - . "
o 15, Buodia arbicularis, n. gp. . s , A i .
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PLATE XIIL

Figure 1. Stictodisens trigonus, n. sp. . ; : . - .
w % Stictodigcus bicoronatus, n. 6p., VAT, plncligera, 1ov. :
w3 Sticlodiseus elegans, . sp. .
w & Tricerativm punctigerum, n. sp. - ; . .
s 5. Triceratium arcticum, Bright., var, berguelenensis o, nov. >
o G Trideratium abyssale, 5. 8p.. - |
w0 Trwceratium arctionm, Bright., var. berguolenenais, nov, . 3
w B Triceratium povimentoswm, 0. sp. . - - X i
T Uammdm comptus, T, £p. .
w10, Nitsselia plana, W. 8m., vur. sehuana, noy. . . - =
RS ¢ & Nim’nhﬂhmu.ap. : : : 1
o 12 Nitzschio vermiculate, n. sp. . : . : 3 :
w18 Nitzachia obesa; n. gp., var. nov. :
w 14 Triceratium thartiense, n. aps - - -







PLATE XI1V.

Figure L. dsterionella glacsalis, n, sp. .
w2 Bacterinstrum varians, Lauder, var, princeps, nov,
w8 Ethmodiseus tympomtm, 1. sp,
Figures 4, 4 a, 4 b, and 4 ¢, Ethmodisous, sp. (Frugmonts)
Figure 5. Ethwodisous gigas, v. sp,
w 6. Ethmodisows wywilleanus, w. sp,
Figures 7 and 8.  Thalassiothriz fravewfeldii (Grun. ), Catr,
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5. Alloionnis antillorum, €l. ot Grun., var. nov. .
fi. Btmﬂmlm Irovispinium, n, ap., var. nov, |
w 7o Corethrom, sp. : : : i
w B Bacteriastrum brevispinum, n. sp.
. 9. Nevieula gromowss, Rabenl. (1) .
o 10, Gephyria gigantea, Grev,
« 11, Mastogloia keviuelenensis, n. #p.
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PLATE XVI.

Figuare 1. WW 1. 8p, 'r;sr nov. a g . -
n 'iﬂmnpyhiﬁguqumn.ap.- . Y . 3 -
- e dnt_wa:pum. n, ap. : > . v
w4 Coscinodiseus dioplthalmus, o, sp. . . o~ s
o B, Triceratium granowienum, n.&p. . 1 - -

6. Campylodisens wallickianus, Grev,, vor. thaitiensis, nov, . .
w 7. Cogesnodizscus JW. n.y;;.. var. mmwm Hov, . -
w8 Omphalopelta (), 8p. () .+ . . :

-
L

T Aﬁaﬂ&ﬂqmmw,m nov, ’ e £
w10, Cnpylodisons orbicularis, . sp. . . R 5
w 11 Asteromphalus antarctions, n. ap. . : . . 3
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PLATE XVIL

Figare 1. Coscinodiscun (1) venulosus, nsp. . -
. % Coscinodisous MEYACOCCIS, . BP.
3. Triceratium atlantiount, 1. sp. -
o A Ethmodiscus humilis, n. sp.
w5, Ethmodiseus obovatug, n. sp. .
w6 Coscinodisous (1) dimorphus, n. sy. +,
v T. Stictodiseus variams, n.ap. -
w B $uawquﬂima mﬁp.mm ; . v
il ﬂ:maodnmmmmfnx 1. 8p. : :
10, Stictodiscus yadfordianus, n. sp. ; : .
w11, Stictodiscus affinis, n. sp., var, latesonate, nov.
. 12, Stictodiscus mavgaritaceus, n. gp. . : , .
w18, Melogira sof, Bhrenb., var. tov. i A . e
o 14, Stictodiseus hesagonus, n. sp., var. noy, me . ®
o 16, dmphiprora fimbriata, v. sp. . o ) r
o 16. Cyelotells fimbriata, v, sp. : . I -
w17, Stictodisens hezagenus, v. sp. ' :
o 18, Goscinodigens ovalis, Roper . , " e
19, Coscinodiscus lancoolmtus, n, 8p. - ) . iy
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PLATE XVIIL

Figure 1. Ethmodisous dindema, n. p. | . . o5 :
w 2 Cestodiscus (1) vapas, v, sp. . ’ . b . '
w 3. Coscinodiscus margaritaceus, n.'sp. . v .
w 4 Hyalodisous subtilis, Bailoy, var, japonica, nov,
v 8. Eucampia balaustium, n. &p,
‘- w B, Ew balewustinum, v, ap., var. mi“w..unr. .
w7 Coscinodisons obovatus, n. sp., foru typics
o B Millerin antarction, n. sp,
w9 Omphalopelta porda, n, sp. . .
o 10. Gliphodsinis wargaritices, b & - ..
w 1L Rutilprio twlldi, u. ap. 9 . A =t
, 12, Glyphodesmis murrayoans, . sp.
% ]3 Glyphodesmis challengerensis, n. #p., - . : . '
- H Rutﬂurmudmmh noep. . . : . 1 .o
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PLATE XIX,

Figure 1. Biddulphia (7) (sn Tricoratius (1) ) sp. (9
w2 Bacterisstrum spirillum, n. sp.
n B Swrwrella thadtianes, n. sp.
v & Plagiogramma thaitiense, n. sp.
y 5. Dimerégramma nanum, Greg., var, thaitiensis, nov. .
o B, Eupodiscus visutus, n. sp.

Figures 7 and 8, Chatoceros dicladia, n. sp. . ey ‘ :
Figure 9. Froqlarie linearis, n.sp. . 3 v . : :
. 10. Glyphodsmis (1) (sn Dimeregramma (1) ) sp. (1)
w 11, Achwanthes parallela, . sp. . . . .
o 12 Rhaphoeis jopoviena, v, sp. . : : v
o 13, Plagisgramma margarilacesm, 1. sp. . . . ! s

w 14 Stephanopyazis compana, n. sp. . : ! : : 88
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PLATE XX.

Figurea 1 and 8, Naviewla brasiliensis, Grun, . .
Figure 2. Nuavicwla mammalis, n. sp,

L

4. Navieula subihomboides, n. sp.
6. Novicula thaitiona, u, sp,
6. Navicula, sp, (1)

Figures 7 udd 11, Stawrons oblonga, Bailey
Figure 8. Nuvioula ozsin, v,

L

9, Stavroneis pacifics, w. sp.

10. Navicula sntomon, Elivenh,, var, (1) - ! .

, 12, Newiewla (1) jejuna, A B.

LA

»

L2 s, Alloioneis japonica, n. sp. .

18. Stauroneis saling, W. 8m., var. ¢, nov. ) .
14, Alloioness antillarwm, Cl. et Gran., var. nov. -
15, Achnanthes kerguelonensis, v. sp. . 2

16, Stauroneis thaitione, w., sp.
17. Navieula entomon, Ehresb., vur. thadtiana, nov.
18. Gephyria (7) wp.

-~

This i tho samo form m figurod on Plote XXV. fig 19,
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PLATE XXI

Figure 1. Melosira hyaling, n. sp.
w2 Melosive thaitiensis, 1. sp.
Figures 3 and 5. Corethron hispidum, n. sp.
Figure 4. Corethron murrayonuym, n. sp.
6. Corethron (1) sp. (2), forma juvenis |
7. Melosiva sol, Ehrenb., var. nov, - | : . I 93

8. Heterodictyon ji anum, . 8p. . : ' ' W]
.« 9. Hemiaulus, sp. (1), valva terminalis (%) : o Ll
10. Melosira glomus, n. sp. : : : 95
. AL Melosirayap. () . . ot . .95

w120 Covethron mﬁuphi!ﬁm, 1. §p., VAF DOV. 85
. 13, Hemianlus, sp. (1), valva terminalis (1) 29
, 14, Corethron oriophalum, . sp. . * : . B
.- 15. Corethron eriophilum; n. sp., var. nov. 85
w 16, Melosira westii, W. Sm. 94
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PLATE XXIL

Figure 1. Gamuudm () pacificus, n, sp. . - - - .
w 2 Ethwodisous japonieus, n. sp.
o 3. Ethmodiscus perichantinos, u. sp.
4. Coscinodisous (1) rudis, v, sp. . ) . . :
. b Tricevatium arcticum, Bright., var. kerguelenensis 8, nov. . ;
6. Cyscinodisens (1) polygonus, n. sp. . : . . .

o, \% .El#nmd:'mua. coronalus, n. gp. , . . : )
« B, Coscinodiseus eycloteres, n, sp. . . L 4 R
8. Coscinodiscus obovatus, v. sp. . 2 : . -

o 10. Ethmodiseus (?) spharoidalis, n. sp. . : ; : :
. 1L Cosernodizous vhombious, u. sp. . . / -
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PLATE XXIIL

Figure 1. Bueteriastrum vavians, Lander, var. nov. ':‘
2. Omphalopelta shrubsoliana, o. sp. . . : . a8

8. Bacterinstrum wallichis, Ralfs, wvar. hispida, nov. B8

, & Melosira glomus, n. sp., var. major, nov. ; . . 95
« 5. Melosira costato, Grev., var. nov. - : ; , : ﬂ_i‘.
. 6. DBiddulphia pulchella, Gray, var. major, nov. : ; S
. 7. Rhizosolenia japonica, n.sp. . [ | etk 72
8. Rhizosolenia (1) 79

. 9. Biddulphia (Amphitetras) ornate, Shadb., var. hirsuia, nov. . . 108
. 10, Biddulphia pavallela, n. sp. (1) : : . 108
. 11 Biddulphia pavallela, v. sp., var. nov. : : .08
. 12 Biddulphio pumila, n. sp. . : : : . 108
o+ 13, Biddulphia, sp. () . , . . : \ T

o 14, Biddulphia japonica, n. sp. . . : . . . 104
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PLATE XXIV.

Figures 1 and 1 bis, Rhizosolenia imbricata, Bright. . . :
Figure 2. Rhizosolenin polydactyla, v. sp.
. 3. Cossinodiscus africanus, Jauisch, var. rotunda, nov. . .
w 4 Hyalodiseus lavis (1) Ehrenb, s e : :

w 5. Rhizosolenia vobuista, Norman, var, nov. -
w 6. Thalassiothriz ourvate, w sp. . 3 : .

Figures 7, 8, 10, and 13. Rhszosolenias tnevmis, u. ap.

Figure 9. Lauderia (1) moseleyoma, n. sp. : . :
w 11, Rhizosolenia sim, . sp. ; ; - d z
o 18, Rhszasolenio murrayane, n. sp. : : ‘ P
. 14 Rhizosolenia, gp., vel forms monstrosa () \
o 15, Rhzesolemia inmwqualis, n. sp. . ;
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PLATE XXV.

Figure 1. Frogilaria (7) (an Terebrario (%) ), sp. (1)
w2 Terebraria (1), sp. (1) . : . . E ! ;
w8 Cyolophora tenwis, Cstr., var, nov,
o & Hemioulus glacialis, n. sp.
" 5. *Iethmia enereis, Ebrenh., var. japoniod, nov, .
g B Asterionella gracillima (Hamtzsch,), Heib.
o 7. Tricovativm insutum, n. sp. . . Y -
. B Mulleria. cornuta, Clove,
Figures 9 and 10. Bacllana m;mtu, Greg., var. indica, nov, .

Figure 11. Fragilaria linsaris, n. sp., et Fragilaria, sp. (1) . : )

o 12, Fragilaria antarctica, n. sp. . ; ; : -
o 13 Synedra capitulata, n. sp.

L Symedra fimbriata, n. sp.

w15, Symedra phailippinarum, n. sp.. : : d ’ :
w160 Symedra atlantion, n. sp, '

. (17, Peagilaria, sp _ i o W,
o 18. Synedra lanceolata, n. ap., var. thaitiensts, nov,

o 19, Gephyria, n.osp, (T) | |

w20, Synedra lanceolata, n. sp. . ’ : : X
o 2L Fragilaria (1)
The determination of this fonn is somewhat doubtful, and ite detailed dessrip.
tiom Thas hoon oittoid from the texd,

w 29, Diatoma rhombicum, O'Me. | 2 - < : ’

B B 8 8 8

E.
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Figure 1. Biddulphia, sp. (1) . . : . .
w2 Biddulphia weissflogii, Gran. . :
w 3. Rhaphoneis mammalis, u. sp. . : 5
w4 Biddulphia roperiana, Grov. .

Figures 6 and 8. Ceratoulus turgidus, Blirenb,, var. polyceros, nov,

- PLATE XXVL

ﬁt BWP““M"“"P’ i L] Ll

Figure 7. Biddulphia parallela, w sp. (7)

r

LE)

0. Buddulphin :'1aﬂ«::-m.."mur Roper, var, fnermis, nov, -

10, Biddulphia tuomeyi, Bal. . S .
1L Hamglm'-c:mmu,mup.'. . :
12. (7) Undetermined form

18. Rhaphondis elliptica, n. sp. . ‘ ! .
L4 Tmiquﬁ'a!hmﬁmiﬁ.ﬁ.m.m.nw.. -

. 15, Toxomden challengeriensis, v sp, .

=3
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103
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108
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PLATE XXVIL

Figure 1. Amphora specioss, 1. sp. .

k¥

-

2. Amphora philippinica, n. sp. .

Figures 8 and 7. Namcula, sp. () : : .
.
Figure 4. Cymbella pelagica, . sp. : . : :

5. Oymbella criophila, n. sp.
6. Amphora staurophora,, u, p. . .

8. Amphora polysonata, n, sp., var. nov.. : e

9, Stauroneis glacialis, n, ep., vor. nov. . 7 :

10. Noviewla, sp. (1) : A \
11, Stouroneis glacialis, n. sp. . - . . - :
12, Corataneis arows, Kg.=Eunotia drcus, W. Sm. - : -

mm-mmqmwm,mmmmm
port of Tahith It spproaches in ite chametor the genns Awhors, and may
probably Lelong to Uie fperrun .

18, Cymbells marina, n. sp.

o li.flmplomdaaorn.n._np, : e s

e

15. Amphora thaitiana, o, &p, .

+16. Amphora meneghiniana, . 5.

17, Navicula decipiens, n. ap.
18, Amphora polyzonate, . sp. . s : .
L9, Amphora scalarts, n. sp,

20. Amphora oceandca, n. sp. . : : : .

21
18
19
17

18
18
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PLATE XXVIIL

Figure 1. Pleurosigma elegantissinum, n, ap.

i

[T

[T

L1

¥

1]

#

2. Pleurosigma speciosum, W, S, var. nov.

3. Plewrogigma noaviowladeum, Breb., var. nov.

4. Plewrosigmo thaitiense, . sp. .

5. Pleurosigma arafurense, n sp,

6. Pleurosigmo smithionum, n. sp.

7. Nawvicwla bullota, Norman, var. carinals, nov,

8. Navicula zansibarica, Grev., var, sebuana, nov.

9. Navicula spectabilis, Grev,, var. nov, ,
10. Naviowls bullata, Norman, var. oliliss, nov. .
11, Navicula () fejuna, A. 8., var, nov. .
12. Navicula parallela, n. sp.
18. Navicula, sp. (?)
14. Allovoneis antillarum, CL. ot Grun., var, nov. .
15. Navicula, &p. ‘
16. Navicula kerguclenensis, n. ap.
17. Nawvicula, ap, (1)
18. Navicule cyclophora, n. ap.
19. Navioula almormis (1), n. sp. .

a7
37
a7
a8
88

31

32

31

356

83

32
34
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PLATE XXIX.

TauE

Figure 1. Bacteriastrum spirillum, n. sp. . : i - . 83
Figures 2, 11, and 15. Cosvinodisous radiatus, Ehrenb., var, aByssaliy, nov, . 165
Figure 3. Bacteriastrum varians, Lander, var. princeps, nov., frustulum terminale 84
w 4 Rivzosolenia (1) flaceida, n. sp. \ : . T4

w B Nitzschia mammalis, n, gp. - . . : : - 68

6. Bacteriastrum wallichii, Ralls, var. hispida, tov. . y : 83

7. Stowroneir pyymes, 0. sp. : . v . . . ' 25

. 8. Rhizosolenia (?) forma sporangialia (1) . ! ) : T

. 9. Rhivosolenic sima, n. §p.; VAL mOV. . . : L : 72
Figures 10 and 16. Chatoceros smowryum, Bail, var. umbonaton, nov. . : 80
Figure 12. Grammatophora stricta, Ehrenb,, var, nov. . . J : 57
. 18. Actinocyoclus pellucidus, n. sp. . : . 47

' I-LPIfmn'gma;h}wmhm.n.sp. - : : 38
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Figurs 1. Actinocyelus valfiii, W. Sm., var. challengerensis, nov.

¥

(1]

L1

L]

PLATE XXX.

2, Systephania (1), sp. (1) .
3. Systephariia aculeata, Elirenb., var, 8, nov,
4. Thalassiosira nordenskidldw, Cl,, var, nov.

Ll

4 bis. Tholassiosira nordenskidld, Cl. (fig. given by Grunow) .

5, Navicula jonischi, u. gp.
6. Biddulphie tuemeyi, Bail., var. pacifica, nov,
7. Nawvicula bullata, Norman, var. vhomboulea, nov.
8. Amphiprora plicata, Greg,, var. japemioa, nov.
9. Biddulphia (%), sp. (2) '
10. Navicula mivabilis, n. sp.
[1. Rhizosolenia, sp., fragmentum
12, Rhizogolenia arafurcusis, v, ép., fragmentum .
18, Navioula lyva, Ehrenb., var. signata, A. 8.
14, Rhizosolenia, sp., fragmentum

-

Ya

143

151

151

106

40
105

74
74

74



	0_01.JPG
	0_02.JPG
	0_03.JPG
	0_04.JPG
	0_05.JPG
	0_06.JPG
	0_07.JPG
	0_08.JPG
	0_09.JPG
	0_10.JPG
	D001.JPG
	D002.JPG
	D003.JPG
	D004.JPG
	D005.JPG
	D006.JPG
	D007.JPG
	D008.JPG
	D009.JPG
	D010.JPG
	D011.JPG
	D012.JPG
	D013.JPG
	D014.JPG
	D015.JPG
	D017.JPG
	D018.JPG
	D019.JPG
	D020.JPG
	D021.JPG
	D022.JPG
	D023.JPG
	D024.JPG
	D025.JPG
	D026.JPG
	D027.JPG
	D028.JPG
	D029.JPG
	D030.JPG
	D031.JPG
	D032.JPG
	D033.JPG
	D034.JPG
	D035.JPG
	D036.JPG
	D037.JPG
	D038.JPG
	D039.JPG
	D040.JPG
	D041.JPG
	D042.JPG
	D043.JPG
	D044.JPG
	D045.JPG
	D046.JPG
	D047.JPG
	D048.JPG
	D049.JPG
	D050.JPG
	D051.JPG
	D052.JPG
	D053.JPG
	D054.JPG
	D055.JPG
	D056.JPG
	D057.JPG
	D058.JPG
	D059.JPG
	D060.JPG
	D061.JPG
	D062.JPG
	D063.JPG
	D064.JPG
	D065.JPG
	D066.JPG
	D067.JPG
	D068.JPG
	D069.JPG
	D070.JPG
	D071.JPG
	D072.JPG
	D073.JPG
	D074.JPG
	D075.JPG
	D076.JPG
	D077.JPG
	D078.JPG
	D079.JPG
	D080.JPG
	D081.JPG
	D082.JPG
	D083.JPG
	D084.JPG
	D085.JPG
	D086.JPG
	D087.JPG
	D088.JPG
	D089.JPG
	D090.JPG
	D091.JPG
	D092.JPG
	D093.JPG
	D094.JPG
	D095.JPG
	D096.JPG
	D097.JPG
	D098.JPG
	D099.JPG
	D100.JPG
	D101.JPG
	D102.JPG
	D103.JPG
	D104.JPG
	D105.JPG
	D106.JPG
	D107.JPG
	D108.JPG
	D109.JPG
	D110.JPG
	D111.JPG
	D112.JPG
	D113.JPG
	D114.JPG
	D115.JPG
	D116.JPG
	D117.JPG
	D118.JPG
	D119.JPG
	D120.JPG
	D121.JPG
	D122.JPG
	D123.JPG
	D124.JPG
	D125.JPG
	D126.JPG
	D127.JPG
	D128.JPG
	D129.JPG
	D130.JPG
	D131.JPG
	D132.JPG
	D133.JPG
	D134.JPG
	D135.JPG
	D136.JPG
	D137.JPG
	D138.JPG
	D139.JPG
	D140.JPG
	D141.JPG
	D142.JPG
	D143.JPG
	D144.JPG
	D145.JPG
	D146.JPG
	D147.JPG
	D148.JPG
	D149.JPG
	D150.JPG
	D151.JPG
	D152.JPG
	D153.JPG
	D154.JPG
	D155.JPG
	D156.JPG
	D157.JPG
	D158.JPG
	D159.JPG
	D160.JPG
	D161.JPG
	D162.JPG
	D163.JPG
	D164.JPG
	D165.JPG
	D166.JPG
	D167.JPG
	D168.JPG
	D169.JPG
	D170.JPG
	D171.JPG
	D172.JPG
	D173.JPG
	D174.JPG
	D175.JPG
	D176.JPG
	D177.JPG
	D178.JPG
	D-Pl01.JPG
	D-Pl01-LEGEND.JPG
	D-Pl02.JPG
	D-Pl02-LEGEND.JPG
	D-Pl03.JPG
	D-Pl03-LEGEND.JPG
	D-Pl04.JPG
	D-Pl04-LEGEND.JPG
	D-Pl05.JPG
	D-Pl05-LEGEND.JPG
	D-Pl06.JPG
	D-Pl06-LEGEND.JPG
	D-Pl07.JPG
	D-Pl07-LEGEND.JPG
	D-Pl08.JPG
	D-Pl08-LEGEND.JPG
	D-Pl09.JPG
	D-Pl09-LEGEND.JPG
	D-Pl10.JPG
	D-Pl10-LEGEND.JPG
	D-Pl11.JPG
	D-Pl11-LEGEND.JPG
	D-Pl12.JPG
	D-Pl12-LEGEND.JPG
	D-Pl13.JPG
	D-Pl13-LEGEND.JPG
	D-Pl14.JPG
	D-Pl14-LEGEND.JPG
	D-Pl15.JPG
	D-Pl15-LEGEND.JPG
	D-Pl16.JPG
	D-Pl16-LEGEND.JPG
	D-Pl17.JPG
	D-Pl17-LEGEND.JPG
	D-Pl18.JPG
	D-Pl18-LEGEND.JPG
	D-Pl19.JPG
	D-Pl19-LEGEND.JPG
	D-Pl20.JPG
	D-Pl20-LEGEND.JPG
	D-Pl21.JPG
	D-Pl21-LEGEND.JPG
	D-Pl22.JPG
	D-Pl22-LEGEND.JPG
	D-Pl23.JPG
	D-Pl23-LEGEND.JPG
	D-Pl24.JPG
	D-Pl24-LEGEND.JPG
	D-Pl25.JPG
	D-Pl25-LEGEND.JPG
	D-Pl26.JPG
	D-Pl26-LEGEND.JPG
	D-Pl27.JPG
	D-Pl27-LEGEND.JPG
	D-Pl28.JPG
	D-Pl28-LEGEND.JPG
	D-Pl29.JPG
	D-Pl29-LEGEND.JPG
	D-Pl30.JPG
	D-Pl30-LEGEND.JPG



