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Dr. O. Schmidt on Ooecoliths and Rhabdollths. 359 

3. Sja]zcerother~um j~'aternum, n. sp. 
Closely allied to the preceding~ but with head and nuchal 

plate coarsely punctured all over and clothed with short hairs~ 
the dorsal segments exhibiting a number of small~ rounded~ 
whitish pustules. 

Length 8½ lines ; width 5 lines. 
Hab. Victori% Australia (Dr. Howitt). One specimen. B.M. 

4. ~pI~erotherium nigrum 7 n. sp. PI. XVIII .  fig. 11. 
Shining black 7 antennm clothed with reddish hairs. 
Head glabrous~ coarsely and densely punctured in front~ 

sparsely behind; nuchal plate delicately rugose and coarsely 
but sparsely punctured ; dorsal segments coarsely rugose and 
punctured~ last segment densely puncturcd~ its outer edge 
curving outwards so as to form a distinct projecting rim ; lateral 
wings very slightly curved. 

Length I inch 4 lines ; width 8 lines. 
ttab. South Africa (Sir Andrew Smith). One specimen. 

B.M. 
A remarkable species~ coming nearer to S. grossum~ Koch~ 

than to any other described form. 

5. Sphcerotherium slnuatum~ n. sp. P1. XVIII .  fig. 10. 
Closely allied to S. dorsalis~ Gervais (Zephronla pulvere% 

White ; STha~rotherium retusum~ Koch)~ but smalle U without 
dorsal ridg% the punctuation of the head and nuchal plate finer, 
the lateral segmental wings curving distinctly backwards~ and 
the depression of last segment reduced to a slight sinus. 

Length 7½ lines ; width 4 lines. 
Ilab. Sarawak ( Wallaee). Onespecimen. B.M. 

L.--On Coccoliths and B£abdolit£s. By OSCAR SCHMIDT*. 
[Plates XVI., XVII.] 

I ~tUST preface my communications upon Coccoliths and a 
newly discovered kind of organized corpuscles from the Bathy- 
bias-mud, which I call Rhabdoliths~ with a short report upon 
the course of that expedition in the lower part of the Adriatic 
Sea during which I first made a close acquaintance with these 
exceedingly remarkable corpuscles. 

By working up the sponges captured during the sounding 
and surveying of the Florida coast, and incited by the English 

® Translated by W. S. Dallas~ F.L.S., from the ~Sitzungsbericht der 
k. k. Akad. der Wissenschaf~en in Wien,' Bd. lxii. (1870) Abth. i. 
pp. 669-682. 
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360 Dr. O. Schmidt on Coccollt£s and Rhabdollths. 

deep-sea soundlngs~ the desire was raised in me to learn more 
accurately the conditions of the bottom of the Adriatic. My 
frequent dredging-voyages along the Dalmatian coast had 
hardly made me acquainted with a greater depth than from 40 
to 50 fathoms. In presence of the surprising results of the 
investigations of the Atlantic sea-bottom~ and their importance 
equally in zoology and geology~ a supplemental examination 
of the sea near me appeared to be of general interest. But it 
was perfectly clear that this could only be undertaken with 
large resources ; and for this purpose circumstances were pecu- 
liarly favourable. Considering the total deficiency of modern 
and fully trustworthy charts of the Adriatic Se% a thorough 
survey of it could no longer be put off. This great work was 
confided by the Admiralty to Captain (Esterreicher with a 
number of officers. A smaller steamer was associated with the 
principal ship~ the ~Triest~' a large and convenient steamer; 
and besides its rowing-boats the ~ Triest' carried a steam-lannch. 
As in the smnmer of 1870 it was proposed to lay down some 
lines between the Apulian and the Albauo-Dalmatian coasts~ 
I applied to Vice-Admiral yon Tegetthof and Captain (Ester- 
reicher~ and received from them the most obliging permission 
and invitation to pass a few weeks with my friend Professor 
Gobanz as aguest on board the ~ Trieste' and a promise that I 
should be as far as possible aided in my designs. Equally liberal 
was the assistance of the Imperial Academy with regard to 
our equipment. And so my companion and I found ourselves 
with the Lloyd's steamer~ on the morning of the 20th of Jun% 
in the roads of Durazz% where the ~ Triest ' was lying at anchor. 
We were cordially received by the gentlemen of the surveying- 
expedition~ and I look back with pleasure and gratitude to 
every hour of my living in their company. 

I had had dredges made upon two models :--one the frame of 
which was a narrow rectangle; and several with triangular 
frames~ of which I have previously made use with good results. 
The only improvement (to which Professor Lovgn had called 
my attention) was~ that of the three bows which bear the ring 
for the top% only two are riveted together~ whilst the third is 
united with them by a somewhat thinner piece of rope. In 
the event of the catching of the dredg% this union will break 
more easily than the hawser~ and the dredge will be more 
easily freed. I was never in a position to learn this by ex- 
perience. The trianboaflar dredge proved perfectly available 
down to depths of 630 fathoms~ the greatest that we attained~ 
when leaden weights of 80 lbs. were attached in the angles. 
As a tow-lin% rope of the thickness of one's thumb was used ; 
and in the absence of a small steam-engine for drawing it up~ 
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Dr. O. Schmidt o~ Coccolltlts aJt(l R]~abdollths. 361 

the numerous hands of the crew proved to be more than 
sufficient. During the operations with the dredge, the sound- 
ings and measurements of temperature were also carried on. 
With regard to the temperature% I have as yet seen no con- 
neared series ; but this portion of the operations of the survey 
will be worked out by Lieutenant Weyprecht. In the deepest 
parts of the gulf, with a surface temperature of 18 ° R., the tem- 
perature does not fall beIow 12°-10 ° g., so that these differ- 
ences can hardly have any essential influence upon the deve- 
lopment or repression of life. Moreover in the basin-like part 
of the Adriatic Sea in which we made our observations, the 
currents are remarkably small~ and do not appear to affect the 
greater depths of several hundred fathoms. I place the extra- 
ordinary poverty of those deeps in all the higher forms of life 
chiefly to the account of this circumstance. On the upper 
parts of the Dalmatian coast, where the gulf is more narrowed, 
the shore-current is more perceptible, and the position of 
elongated islands and groups of reefs (Scot]lien) gives origin to 
stronger local currents ~ it is precisely these regions that are 
endowed with the richest fauna and flora. As both Heller 
and myself ascertained, this abundance diminishes towards 
Ragus% and below this point the coast is almost entirely sterile. 
On board the ~ Triest ' I investigated three lines with the dredge, 
namely Sasano-Brindisi, Bari-Durazzo, and Duleigno-Viesti. 
The greatest depth of the first line was reached with 480 
fathoms, and that of the third with 630 fathoms. The dredge 
could be so often east, and, notwithstanding its simplicity, acted 
with such certainty, that from its contents a tolerably correct 
picture of the nature and population of the bottom must result. 
The first freshly examined sample of the bottom from 170 
fathoms convinced me that I had Bath/tbius-mud before me. 
Its yellowish-grey eolonr and its exceedingly characteristic 
greasy nature were so well known to the officers that I was 
unanimously assured by them that this "primitive mud" 

redominates from the upper parts of the Adriatic Sea. alter- 
P . • ! 

hating only here and there with a few extended sandy tracts. 
The soundings of previous years have confirmed this ; and in 
like manner the dredge constantly brought me up this mud 
from all depths on all three lines. It was immediately seen 
that it is extremely rich in Foraminifera (predominantly Glob(- 
gerina, Orbulina, Uvigerina, 2~otalia, Text~daria) ; but I looked 
in vain for other things which I had expected to find. A 
young and consequently not quite certainly determinable 
s p ecimen of an EcMnus, p robabl y E. melo (---Fleming iio.), from 
230 fathoms, and an empty but perfect shell of Terebratula 
vltrea from 430 fathoms is the entire produce! That from the 

Ann. & Mag. N. Hist. Ser. 4. Vol. x. 26 
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362 Dr. O. Schmidt on Coccollths and Rt~abdolitlts. 

same depths some very young Bivalves, of scarcely ~ millim. 
in diameter, made their appearance, whilst no trace of full- 
grown animals was to be ibund, can only be explained by the 
supposition that the larvm furnished with their velum were 
driven unusually far into the open sea. 

I turn now to the Bathybius-mud and the coccoliths. Very 
soon after my return, I published in the 'Ausland,' No. 30, a 
short notice of the discovery of these bodies at all depths in 
the Adriatic Sea, from 50 fathoms downwards, with the addition 
that they would no doubt be present also at less depths. I 
was consequently in advance of the publication of the extended 
investigations and discoveries of Giimbel, as he explained in 
No. 32 of the same journal. We have now a more detailed 
statement of these fine observations~', which show the extra- 
ordinary diffusion of Bathybius and the eoecoliths in all depths 
of all seas of the actual world, and the colossal part taken by 
them in building up the trust of the earth. I had also already 
made the discovery that the eoeeoliths are strongly represented 
in the raised land of Brindisi. Now, as I-Ii~ekel also nearly at 
the same time investigated the coeeoliths with his usual 
thoroughness ]-, it might seem to be superfluous for me to go 
into the same subject. 

But as Gtimbel's work, so far as it is at present before us, 
extends only to the demonstration of the presence of eoceoliths 
in the most various calcareous and marly deposits and in 
the sediments of the present day, and to certain reactions of 
Bathybius, and as I am obliged to conceive the structure of the 
eoccoliths differently from IIi~ckel in several points, and, finally, 
as, from the almost inconceivable importance of the coecoliths, 
any contribution to their more accurate knowledge must be 
welcome, the present memoir will carry with it its own justifi- 
cation. 

I will first of all deal with a statement of Gtimbel's, "that 
it is certainly conceivable that Bathybius takes its origin in 
the sarcode of the lower animals." I-It is led to this by the 
observation, "that when the shell of calcareous-shelled Fora- 
minifera is dissolved away by dilute acid, their punctate mem- 
branes and granular flocks remain undissolved in the residue, 
which latter possess the form and reaction of Bathytn'us. These 
remains, indeed, may just as well be the residue of the sareode 
of the Foraminifera as of our Bat£~jblus, which had only been 
deposited in the cavities of the Foraminifera, and in this way 
tomes again into view." The sareode of the Foraminifera will 

Giimbel, Vorl~iuflge 5iittheilungen iiberTiefseesehlamm, N. Jahrb. 
flit Mineral. &c. 1870, Heft 6. 

t Hiicl~el, "Beitriige zur Plastidentheorie," Jenalsche Zeitschrift, v. 3. 
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Dr. O. Schmidt on Coceoliths and Rhabdoliths. 363 

very probably exhibit the same reactions as the protoplasm of 
Bat~jbius ; so that I should by no means be inclined to deduce 
the identity of the two bodies in other respects from such a 
resemblance. But even bcfore I had read Giimbel's communi- 
cation in the gahrbuch' it was known to me, by direct obser- 
vation, not only that empty shells of Foraminifera are filled by 
Bathj/bius-mud, but also t/~at liv~'ng Fo~°aminlfera incept Bathy- 
bius-flocks together with coeeoliths, no doubt as nourisl, ment. The 
derivation of Bath~lblus from Foraminifera and other Protista 
is quite inconceivable when we consider the quantitative pro- 
portions. If  we wash and strain off several pounds of Adriatic 
Bathy bius-mud, there remains a minute heaplet, of Foraminifera. . . 
And~ further, the Bathyblus-protoplasm, ff supposed to originate 
from Foraminifera, would necessarily become decomposed be- 
fore it could collect into such incalculable masses. Bathybius 
freshly taken out of the sea exhibits very sluggish movements~ 
more sluggish even than those which occur in the sarcodie net of 
most sponges~ but in other respects exactly the same phe- 
nomena which may be detected in specimens preserved in 
spirits of wine. This agrees exactly with my numerous com- 
parative observations of fresh sponges and sponges preserved 
in spirit. Preparations of the finest sarcodic nets derived from 
the latter are absolutely undistinguishabl% if we leave out of 
consideration the sluggish displaceability, from fresh prepar- 
ations just taken out of the sea. I believe, therefore~ that the 
further observation of the living Bashybius will furnish no par- 
tieular information as to its nature. 

At present the eoceoliths seem to be inseparable companions 
of the Bathybius-protoplasm. It is a very different question, 
however~ whether they merely .live upon the soil of this pro- 
toplasm as independent orgamsms~ or are products of it~ as 
parts or organs. In what follows, an interpretation will come 
ou b according to which the eoecoliths pass through an inde- 
pendent cycle of development. 

Both Huxley and It~tckel admit that there arc two differcnt~ 
although nearly allied~ forms of eoceoliths--namely, a simple 
diseiform kind (the discoliths), and another which presents the 
form of a double disk united by a central pin (the eyatholiths). 
I must decidedly affirm that this distinction does not oeeur~ 
and that rather all those forms which Hiickel has described as 
perfectly develojoed discoliths with an outer rS~g are cyatholiths-- 
in other words, that the outer ring is nothing but the margin 
of that shield which in the cyatholiths stands out better~ from 
its somewhat greater removal from the other parts. Thus I 
have met with no supposed discolith the margin of which 
could not with patience be ascertained to be a constituent of 

26 e 

D
ow

nl
oa

de
d 

by
 [

E
C

U
 L

ib
ra

ri
es

] 
at

 1
4:

53
 2

1 
A

pr
il 

20
15

 



364 Dr. O. Schmidt on Coccollt)ts and R)fabdolit)~s. 

an entire disk. I beg the reader who may have H~ckel's work 
at hand to compare figures 25 (discolith) and 72 (cyatholith). 
Both, when looked at from the surface, have the same appear- 
ance ; and even in 72, e, the margin of the larger disk appears, 
like e in 25, as the outer ring. I f  72 when placed on the edge 
appears like figs. 33 and 62, whilst 25 in the same position gives 
an outline like fig. 44, this is due solely to the fact that in the 
latter case the inner circle and disk are completely concealed 
by the outer basin-shaped shield. 

I desired at the beginning to call attention to this important 
point, as it essentially simplifies the question as to the struc- 
ture of the coccoliths ; and I will now pass to the special ex- 
amination. 

In P1. XVI. fig. 15 a coccolith is shown from the itat or 
ventral side. The individual parts are named as follows by 
tt~ckel :--a,  central granule ; b, medullar space (Markfelcl) ; c~ 
medutl.ar ring (Markring) ; d, granular ring (Kgrnerriny) ; e, 
outer ring. I must remark that only in rare cases have I seen 
the medullar ring otherwise than as in my drawing and as 
~I~ckel figures it. I t  appears to me almost without exception 
as the simple contour of the medullar space, and only becomes 
more shaded when the medullar space acquires a more concave 
form. We  now first trace the coccoliths to the development 
of the granular ring, which frequently becomes a granular dfsk. 
Numerous col~puscles with a simple or double contour~ and 
from 0"001 to 0"004 millim, in diameter~, api~ear as isolated cen- 
tral granules and as central granules with the medullar space 
(figs. 1~ 2). The most important stage, however, in the deve- 
lopment of the coccolith is that of the formation of the granular 
ring. H~ckel characterizes this simply as a granulated zone ; 
and~ according to his figures~ the material examined by him 
was already so much altered that the composition of the 
granular ring of actual spherical portions did not distinctly 
appear. Bodies like fig. 3 of our plate are not unfrequent. 
I t  consists of a lenticular central part~ with a ring of from 7 
to 10 balls. HKckel also has a similar structure i~n his fig. 10~ 
which, however, according to his statement, consists of merely 
sarcodie granulations. The bodies of which I am speaking 
are solid, but may certainly have proceeded from a sarcodie 
foundation. 

Although we may remain in doubt as to this category of 
corpuscles, this is no longer the case with another very frequent 
form. In fig. 4 we see the central granule and medullar 
space sm'rounded by a distinct circlet of balls ; and from a com- 
parison of a great number of specimens and stag'es~ it appears 
that this ring of globules originates in a growth and subsc- 
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Dr. O. Schmidt o~t Coccoliths and .Rhabdollths. 365 

quent division of tile margin of file medullar space. The 
margin of the medullar space swells up ; and such specimens 
as fig. 5 show that the marginal swelling is not formed 
uniformly, and only by degrees constitutes a perfectly closed 
circlet. Almost without exception, the whole structure, at 
the appearance of the circlet of balls, acquires the form of a 
bowl, at the same time that there is the greatest variability in 
the number of the globular portions and the size of the individual 
globules. 

In two cases we have nothing more formed than a mere 
zone of globules or granules. This is shown in figs. 6, 7, 9, 
10, 11. One case is, that only a circle of large globular por- 
tions surrounds the mednllar ring. A very frequent case of 
this kind is shown by fig. 6, from the fresh Bat],ybius, and 
fig. 9, from the raised deposits near Brindisi. I t  is true, as 
I shall show hereafter, that here also completion may be 
effeeted by the outer ring, i. e. the dorsal disk ; but in general 
the development of the body seems to be closed with the growth 
of the large globular portions ; and I have no indication that 
these large globules break up into smaller portions. Such bodies 
as fig. 11 are excessively rare. It  shows, in the circumference 
of the central disk, a circlet of large celliform balls ; and this 
body also occurs but little altered in the deposits at Brindisi 
(fig. 10). The centres in the globules of the circlet appear 
quite distinctly to be condensed into a sort of nucleus, which 
also makes its appearance quite definitely, although irregularly, 
m the specimen from Brindisi. 

In the second case (fig. 7) we find, instead of ~ simple 
circlet of globules, a granular zon% i.e. a zone in which small 
globules of about the diameter of the central granule are placed 
in from 2 to 4 rows side by side and partly over one another. 
Both this ~nd the above described body may, as we show 
further on, cover themselves with the dorsal shield; but fre- 
quently this course of further development does not occur, and 
bodies are produced like fig. 8 and, more distinctly, fig. 12; 
they are hemispherical. In fig. 12 we are looking into the 
sphere ; fig. 13 is the appearance from the side, fig. 14 fl'om 
behind. Instead of a granular zone, a regular granular mantle 
is present. I am uncertain about the observation that some- 
times an entire hollow sphere is produced. How the division 
into globular portions is compatible with the not unfrequent 
concentric striation, is not yet clear to me (fig. 8). 

I give on P1. XVII .  figs. 16 & 17 a form of the incomplete 
coccolith which is not unfrequent. The central granule and 
medullar sp~ce ~re present, the latter undoubtedly as a disk. 
There is, however, no medullar ring; but what might be 
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366 Dr. O. Schmldt on Coccolit]ts and Rhabclol~ths. 

regarded as such is the actual margin of the medullar space. 
The granular zone is in course of production, although it does 
not appear in the whole circumference, but advances round the 
margin as an excrescence starting from a particular point. 

When the development of the coccolith has taken a direction 
as in fig. 12, P1. X V I ,  it appears to be concluded with the 
granular layer. In all other cases the coccolith usually becomes 
completed by the formation of a concavo-convex disk, which 
generally appears homogeneous, rarely irregularly notched and 
granular, and covers and more or less overarches the parts 
previously formed. As already mentioned, I have most de- 
cidedly ascertained that H~ckel's so-called outer ring is never 
in connexion with the outer margin of the granular zone, but 
is only the margin of a regular shield projecting beyond 
the granular zone. In every object that I succeeded in turning 
and placing on its edg% I was able to trace and ascertain this 
dorsal shield. 

In P1. XVI. figs. 1G 17~ and in P1. XVIL most of the 
figures show the character and position of the dorsal shield. 
In figs. 1 and 2 the case is represented in which the central 
granule has attained a perfectly excessive development. This 
may furnish the explanation of a case occurring at Brindisi 
/P1 XVII  fi~ 18~ in which not only is the central granule 
\ " " O "  1 J • 

elevated, but its base and the part representing the medullar 
space appears granulated. This coccolith is completed by a 
strong granular ring. In figs. 3 and 4 (131. XVII.) the central 
granule is wanting. All these, and the other figures of disco- 
liths with a dorsal shield (figs. 5, 6, 7, 10, 11, 12~ 13: 14, 15)~ 
show individually and when compared with each other that in 
the centre of the convex side of the coccolith the dorsal shield 
is connected either with the medullar space itself~ or with a 
peg-like prolongation of the part corresponding to the central 
granule. In the fresh state their union seems to be so firm~ 
and perhaps elastic, that-the dorsal shield is scarcely ever 
broken away. From the deposits at Brindisi, however~ I 
have repeatedly obtained coccoliths like P1. XVII. fig. 19, 
with a regular aperture in the centre of the medullar space~ 
which I imagine to have been produced by the breaking 
away of the dorsal shield together with its pin. 

From all these observations, therefore, the dorsal shield 
cannot be otherwise produced than by its gradually over- 
growing the other parts from the dorsal pole of the coccolith. 
The observation of such intermediate stages is extremely 
difficult, because, up to the period when it projects beyond the 
circumference of the granular ring~ it appears to adhere closely 
to the dorsal surface in the form of a most delicate lamella. 
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Dr. O. Sehmidt on Uoccollt]ts and Rhabdoliths. 367 

PI. XVII.  fig. 13 shows a eoeeolith i¥om the dorsal side, and 
how the granular zone projects beyond the somewhat irregular 
outlines of the shield. A monstrous shield-formation may, 
however, occur, as in P1. XVII.  figs. 8 and 9, in which one 
half of the shield is completely adherent, whilst the other has 
grown out like a tongue. Rarely the margin of the shield is 
notched and so swelled as to resemble the margin of the 
granular zone, as in fig. 5. 

We come now to a very important, and, it seems to me, 
quite unsettled question, namely that of the relation of the 
eoeeoliths to the Bath~jbius-protoplasm. Are they independent 
organisms? or are they organs or parts of Bath~jbius? In other 
words, do they propagate themselves by passing through a 
definite cycle of development, in which the Bathybius-proto- 
plasm serves them as a soil? or does their formation occur as 
particles of the protoplasm? In the first place we have to 
examine whether the doubling of the central granule, with 
division of the surrounding parts, which is represented by 
tIEekel in a series of figures, leads to any reproduction. 
I-I/~ekel simply states the fact, and says only that the elliptical 
diseoliths are often distinguished by having a double central 
granule. But the importance of the central granule seems to 
be by no means great, as it is frequently wanting in otherwise 
perfectly regular and well-developed eoeeoliths. Many cor- 
puscles with fissional processes or doublings occurring in 
Bathybius are either decidedly of a different nature or at least 
doubtful. Thus P1. XVI. fig. 24 may be an Alga, and fig. 19 
perhaps an Alga, but might also be ~ double central gramfle 
with a correspondingly divided medullar ring. With regard 
to eorpuseles such as fig. 18, with a dear centre and turbid 
periphery, if we consider them isolatedly, we can scarcely 
make any supposition ; but compared with the not unfrequent 
stages of eoeeoliths like fig. 20, they might be brought into 
connexion therewith. As we may ascertain by placing it on 
its edge, P1. XVI. fig. 20 is a decided eoeeolith with a perfect 
dorsal shield ; the dark non-granular part represents the gra- 
nular zone, and the clear spaces in it a divided medullar space 
without central granules. P1. XVI. figs. 22, 23, is unique in 
my knowledge. The structure and size leave no doubt that it 
is a eoeeolith ; but the development in height is quite unusual. 
The dorsal shield has become a capsule open above ; and the 
two central granules appear deeply immersed in it. 

When I grasp the impression produced by numerous obser- 
vations, compared with the facts of the reproduction of other 
low organisms, the coeeolith appears to me to be an independent 
living creature. That nutrition and growth are performed by 
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368 Dr. O. Schmidt on Uoccollths and Rhabdoliths. 

the central parts, the granule and the medullar disk, appears 
undoubtedly from their arrangement and the connexion of the 
other parts with them. The dorsal shield is nothing but a 
covering piece, and~ notwithstariding its cxtent~ of subordinate 
importance. In the globular and granular zone, however, I 
see the reproductive apparatus. In favour of this there are 
several reasons. So long as, like the previous observers, we 
discovered in the granular zone only quite indefinite granula- 
tions, the question as to the significance 6f this part of the 
coccolith could hardly be raised; but by the present inves- 
tigation the granular zone must be placed in quite a different 
light. That the formation of the coccoliths starts from cor- 
puscles which vary in form and size exactly like the globular 
and ellipsoidal portions of the granular zone, is easy to observe. 
Exactly the same scope that we see in the foundations of the 
coccoliths is repeated in the dimensions of the parts of the 
granular zone, from the small globules like those we find in 
coceoliths such as P1. XVI. fig. 15, to the large lenticular 
bodies in fig. 11. The former are isolated as central granules ; 
the latter appear as central granules with a medullar space. 
An intermediate step is formed by the globule in P1. XVII .  
figs. 1 and 3;  and their perfect picture is the central glo- 
bule in P1. XVL fig. 3. The extraordinary variability of the 
mature coccoliths will therefore be in accordance with an 
equally wide scope in their foundations ; and the multifarious 
forms of the coccolith-eycle, still by no means exhausted by 
HSekel and myself~ prove (notwithstanding the identity of 
discoliths and eyatholiths) that we have to do with nothing 
less than a fixed species. But when we have once accepted 
the notion that the corpuscles of the granular zone arc the 
spores of the coccoliths, the appearance of many coccoliths is 
explained by it, as~ for exampl% P1. XVII.  figs. 6, 10, and 14. 
In fact we often se% instead of the granular zon% which is 
elsewhere so distinct, an irregular ring or an empty disk-margin. 
For this I know no other explanation than that the granules 
have fallen out~ leaving behind them that margin belonging to 
the medullar space from which the growth and production of the 
corpuscles of the granular zone took place. It is certainly 
remarkable that specimens such as P1. XVII .  fig. 14 are rare ; 
but they show quite evidently a retrogression and degradation, 
which is expressed in the brittleness of the central disk and 
the shrinking of the dorsal shield. It will be objected that 
this is incompatible with the apparently mfinterrupted accu- 
mulation of the coccoliths. But in opposition to this it may 
be said that the fossil coccoliths are still but very little inves- 
tigated. The form with a finely granular zone (P1. XVI. 
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Dr. O. Sehmidt on Coccollths and Rhabdoliths. 369 

fig. 15), which is so remarkably abundant among living cocco- 
liths 7 I can hardly detect in the deposits at Brindisi; but it 
came most prominently into consideration with regard to 
reproduction. The objection is therefore not serious. 

My supposition~ however 7 as to the independence and repro- 
duetion of the eoeeoliths~ is established by the discovery of a 
second corpuscle accompanying Bathzlbius ~ which is much 
simpler and elearer~ and consequently easier to cheek in its 
individuality. It  also presents certain points of comparison 
with the eoceoliths. W e  call it R/~abdolithes (P1. XVII .  figs. 
20-35). Its first foundation is a little rod~ which may be traced 
of all sizes from 0"001 to 0"005 millim. The developed forms 
range between 0"0054 and 0"004 millim, in length. Together 
with the cylindrical rods there occur about an equal number 
which are thicker at one end than at the other (fig. 22). They 
then acquire a button-like or globular terminal inflation (figs. 
21~ 23) ; and around this is produced a circlet of globules (fig. 
24 &c.) which rarely exceed six in number. 

The usual form of the fully developed corpuscle is as shown 
in fi~s.~ 31 and 277 the parts of the circlet becoming cylindrical 
or bacillar ; and one can hardly doubt that they are destined to 
be thrown off for reproduction. In their size and whole 
appearance they agree with the above-mentioned smallest 
bacillar corpuscles. Forms such as figs. 29 and 32 are more 
rare~ and are produeed~ as we may ascertain by turning and 
twisting the object, by the portions of the circlet being pressed 
closer together. W e  may always distinguish in them the 
individual globular or baeillar parts when we succeed in placing 
the corpuscle upon the vertex which has no circlet. In the 
shaft of the larger and especially of the elavate specimens~ we 
observe a fine streak 7 the indication of a central eanal~ as 
appears with certainty from eases such as fig. 30. Not unfre- 
quently also we have forms such as fig. 26~ in which the 
main outline is surrounded by a very pale external contour. 
and the appearance is produced as if the rod were a larger 
cavity. Figs. 33~ 347 35 show rare irregular structures. Thus 
in fig. 33 we see a sprout in the neighbourhood of the non- 
eireleted end; in fig. 34 a piece of the circlet has been pro- 
dueed in the prolongation of the axis of the shaft; and in 
fig. 35 tile circlet has been produced above its usual point of 
attachment. 

In all the samples of mud from the Adriatic which contain 
Bat/zybi~s and the coccoliths~ rhabdoliths also occm" in count- 
less quantities~ so that a complete view of them may be 
obtained in almost every microscopic portion. They are just  
as well preserved as the eoccoliths in the elevated deposits of 
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370 Dr. A. GUnther on a new S~pecles of  Lizard. 

Brindisi ; and their composition of an organic formation and 
of carbonate of lime may be demonstrated just as well as for 
the coccoliths. Now, i f  we compare the granular zone of  the 
coccoliths with the cb'clet of globules of the rhabdoliths~ and the 
central disk (medullar space) of the coccoliths, as the matrix of 
the globules~ with the shaft of the rhabdoliths, and consider that, 
as I believe I have shown, the dorsal disk or covering piece of  
the coccollths is of but little imjoortance~ we must recognize the 
most intimate relationship between these calcareous o~anlsms~ 
notwithstanding their difference of form. To regard the rhab- 
doliths as organs or form-constituents of the Bathybius-proto- 
plasm we have not the least reason; and thus, it seems to m% 
the last doubt is removed~ as to whether the coccoliths are 
independent creatures. The two bodies remain no less interest- 
ing than they did befbre, when the coccoliths passed merely 
as the tokens of the mysterious Bathybius. The origin and 
significance of this latter organic material are still far from 
being explained. As I have already indicated~ it seems to 
me that the supposition that the Bathybius-protoplasm is the 
residue of other low organic creatures must be completely 
rejected. I t  is~ however, no Protiston or Moneron in the sig- 
nification now current, according to which all these simplest 
organisms have a limitation in space and a development. A 
living creature of unlimited extension is so strongly in contra- 
diction to our present notions of life and organization, that our 
conceptions and ideas must first adapt themselves to it. 

LI.--Notice of a new Species of Lizard (Eumeces albofascio- 
latus)from North Australia. By Dr. A. Gi~NTttER, F.R.S.  

THE British Museum has recently received from Mr. Krefft a 
specimen of a very large species of Eumeces from Northern 
Australia, which appears to be undescribed and may be cha- 
racterized thus : - -  

Eumeces aZbofasclolatus. 
A supranasal shield is present~ but on one side it is confluent 

with the nasal behind the nostril ; the nostril itself is so large 
as to be partly formed by the supranasal. 

The lower eyelid is scaly. Palate entirely toothless, the 
palatal notch being considerably behind the level of the orbit. 

The single prmfi'ontal forms a suture with the rostral and 
vertical, which is very long, as long as the occipitals together; 
a pair of anterior occipitals ; central occipital elongate ; occipi- 
tals bordered behind by four large scales. ~ine upper labials, 
the two posterior low. Opening of the ear not denticulated. 
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