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52 Dr. G. C. Wallich on so1ne 11ovel Phases of Organic Lifi) 

6. 0. lacteo-strigctta, n. sp. 
0. curta, tomento l1olosericeo rufo-brt1nneo vestita: elytris apicem 

ver tts attenuatis, po11e mediun1 fascia pallidiore strigis lacteis tll1-
clttlatis marginata, prope apicem lir1ea tra11sversa u11dulata lactea 
ornatis. Long. 6 lin. o. 
Head brown : eyes rather distant fro111 tl1e central line 011 

tl1e vertex. Antennre pitchy-brown, ha e of joints paler greyish. 
Thorax ptlnctured 011 the disk as well as alo11g the fore and hind 
margins: the anterior pair of tubercle ~ pror11ine11t, conical, 
dusky; the posterior 011e ~ ligl1tly elevated; tl1e lateral ones coni
cal. Elytra rather tl1ickly pu11ctt1red fro111 tl1e base to three
fourths tl1e let1gtb, pu11ctures large, the ba~. al ones accompanied 
by grar1ulations, ear.l1 near tl1e base furni 'l1ed "vith a longitudi
llal ridge-shaped tubercle, slightly hooked behi11d; the basal 
half is dee1) reel-brown, deepe11ing 011 tl1e sides to violet-black; 
tl1e space betwee11 the pale-brown n1edian belt a11d the sttb
apical transver e undulated line is lighter brown, streaked longi
tt1dir1ally \vith dark bro\vn ; tl1e subapical111ilky belt emits short 
branches, and is edged posteriorly with dark brown; extreme 
apex light brown : tl1e apex is obliqt1ely truncated; tl1e external 
angles of the truncature acute, but not produced. Legs and 
tlnder-surface of the body clothed with silky-brown grey pile. 

'I,his species was rare on the UJ)per Atnazo11s. I11 facies it 
rese111blcs S}Jecies of the ge11t1s AlGiclion (group Acanthocinitre); 
it is readily distinguisl1ed, however, by the short clavate basal 
joint of tl1e at1te11nre. 

[To be continued. J 

V. R e;narks on S01ile ?to vel P !tases of Organic Life, and on tlte 
Boring Pou,ers of 11~i1~ute Annelids, at g?"eat Depths in the Sea. 
By G. C. w ALLICH, M.D., F.L.S. & F.G.S. 

IN the notice of the material obtained by the soundings taken 
on board II.M.S. 'CyclO})S' in 1857, appe11ded to the official 
report of Captain Day1na11 *, Professor H t1xley 111entions hav.ing 
met with a number of small rot1nded bodies, which he describes 
as consisting of several concentric layers surrounding a minute 
clear centre, and looking, at first sight, so111ewhat like single 
cells of the plant '' Protococcus.'' To these bodies Professor 
H llxley provisionally applied the designatio11 of Coccoliths. 

l11 the deepest soundings taken dllring tl1e recent expedition 

• " Deep-Sea Soundings in the N ortl1 Atlantic Ocean, betV\reen Ireland 
and Newfoundland, made in H.M.S. Cyclops, Lieutenant-Commander 
Joseph Dayman, in June and July 1857, published by order of the Admi
ralty." 
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to the N ortl1 Atlantic, I detected tl1ese very curious bodies in 
great nu1n bers, occurring not only in tl1e free state, noticed by 
Pr fessor Huxley, but as adjuncts to 111inute spherical cells, upon 
th e outer surface of whicl1 they were adherent in such a manner as 
to leave no doubt of that bei11g their normal position. Whilst 
alluding to their occurre11ce, i11 111y published ''Notes on the 
Existence of Animal Life at vast depths in the Ocean,'' I ven
tured a surmise as to their being a larval condition of some of 
the ~-,oraminifera, first, i11 con equence of their being invariably 
present in greatest quantity in such of the deep-sea deposits as 
\vere tnost prolific of these organis111s; secondly, becau e, i11 one 
or t\vo insta11ces, Coccolitl1s l1ad-bee11 met \Vith by me adhel~ent 
to Foraminiferous shells i11 sucl1 a n1anner as to rencl r it highly 
improbable tl1at they coulcl have attained their positio11 by acci
cle11t; and lastly, because the spherical cells, to \vhicl1 reference 
has been n1ade, \vhen entirely fr d fron1 their adl1erent Cocco
litlls, pre entecl no di ceruible points of difference, save as regards 
sornewhat inferior diu1e11sio11 , frott1 tl1e n1i11ute and nearly ltya
line solitary cells of tl1e earliest stage of the GlobigcrinGC. 

On reference to the a11nexed \Voodcut it will be sce11 that tl1e 
cot11posite bodies to whicl1 I allude, and to which I propose to 
give the name of CoccoS]Jlzeres, are minute spherical cells (figs. 
l & 2) having a defined limitary wall, a11d that U})Oll their 
outer surface the Coccolitl1s of Professor t 2 

H uxley are arranged at 11early reg11lar in
tervals. The cell , \Yhen cru l1ed, are seen 
to contain a homogeneou ~, gelatinot1s, and 
almost colourless matter, exhibiting no visible trace of organiza
tion, and, in all probability, consisti11g of sarrode. The \vall of 
the cell n1ay be disti11ctly see11 under a high po\ver; but fron1 
the mir1uteness of the entire structure, I l1ave hitl1erto found it 
impossible to do more tha11 attest its existence. Accorclingly 
there is nothing visible to sl1ovv whether the wall is forn1ecl of 
one or more than one layer. Cells are sometir11es n1et \Yitll i11 a 
fractured conditio11; bttt I l1ave 11ever observed a colla}) 'ed pe
ci111en, or flattened-out frag111er1t, such as would freque11tly occut~ 
were the ha~ is of the wall forn1ed of anythi11g more yielding tl1a11 
calcareous n1atter. I11 like 111an11er, I have hitl1erto failed to 
detect markings or apertures in the limitary wall of tl1e Cocco
sphere. 'l'he solitary cells vary in diameter from Ttlu 0 tll to 

12
1n0 th of an i11ch, when seen separately. ~'orining part of a 

series, as in the specin1e11 of Textularia presently to be described, 
sotne cells, l1owever, attai11 a mucl1 larger ize. 

The Coccoliths, to which tertn I would restrict the minute 
bodies described by Professor H ·nxley, are of an oblo11g sl1ape, 
concave on their i11ter11al aspect, 11an1ely that on whicl1 they are 
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attached to the surface of the Coccosphere-cells, and co11vex ex
ternally; in short, they are spoo11-shaped, only with a much 
less marked convexity and concavity. !11 so111e specin1ens, a 
si11gle aperture, only, occurs at the central portion. In others 
the aperture appears to be double; or, rather, there are two per
forations placed side by side, in the direction of the long axis of 
the body, and separated from each other by an extremely deli
cate transverse ba11d; whilst the exter11al marginal surface, whicl1 

. thus constitutes a quoit-like bttt oblong ring rou11d the central 
perforated portion, is striated in a radiate manner. When the 
two perforations are present, the little mass closely resembles a 
mi11iature plate of Synapta. 'fhe Coccoliths, lil{e the spheres 
upon which they rest, are transparent a11d devoid of colour. Their 
mode of attachme11t is undistinguishable, owing to their extreme 
n1inuteness. They appear, however, to be simply placed in con
tact wjth the surface of the Coccosphere-wall, and to be retained 
in position by the delicate gelatinous layer ii1 which the entire 
organism is invested. We 1nay thus account for the seen1ing 
facility with which the Coccoliths are detached, and the vast 
numbers of free Coccoliths which crowd many of the deposits. 

It is necessary to state that a high magnifying power a11d very 
careful and bt·illiant illumination are requisite to enable us to see 
the structure of the Coccolitbs to this extent. Their presence 
in the finer portion of the deposits n1ay just be ascertained under 
a good ~-inch lens; but in order to make ottt the apertures and 
striation, a -fr or ~' of first-rate construction, is indispensable,
tbe difficulty of obtaining clear definition being n1aterially, and 
almost insurmountably, enhanced from the circumstance of its 
bei11g necessary to mount the 1naterial i11 its 110rtnal state, inas
ll1tlch as s11bjection to acids at once a11nihilatea all trace of the 
objects under notice. 

The average length of each Coccolith is about 21\J0 th of an 
inch. Fig. 3, a, b, c, represents these bodies a b c 

as seen from their external, lateral, and in- I "*·~@ 
ferior aspects. Fig. 4 gives a still more 3 ' 

enlarged view of one, as seen from its exter11al or convex 
aspect. 

lr1 the adjoining woodcut, fig. l exhibits a specimen in which 
four Coccospheres, with their adherent Coccoliths, are united 
together i11 a linear series si1nilar to that of the chambers of the 
Nodosarice. The cells are all, however, of uniform size, and 
sn1aller than the majority of the separate single specitnens. 
Fig. 2 represents an unmistakeable Textularia (probably 
T. variabilis, Will.), the cha1nbers of which apparently consist 
of several Coccospheres, in this instance of different sizes, 
arranged according to the double alternating order typical of 

• 
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the ge11us referred to. The chan1bers, as will be seen, are seven 
i1111Un1ber, the smallest and oldest measuring 12

1:;-0 th of an inch, 
whilst the largest and last .. developcd 
111easures 4 t 0th of an inch. The en- 3 

tire specimen presents the transparency 
and delicacy of the norn1al Cocco-
plleres. No septal apertures are vi si- 2 

ble; but this may arise in a great 
measure from the position of the spe- 1 

cime11, which is preserved on a slide in 
balsam, and also from the in1perfect 
r11anner in which it \Vas 11er.essary to 
clea11 the deposit before n1ounting· it. 
On the exposed surface of each chamber the Coccoliths are di
stinctly visible. That their adherer1ce in this fashion is 11ot 
the result of accide11t is, I think, evident both from their dis
position and the circutnstance of numerous Forami11ifera, pre
sent throughout the whole of the same slide, and of equal 
delicacy and transparency, not exhibiting a single Coccolith on 
their surfaces, although great numbers occur around the111 011 
every side. 

During my earlier examinations of tl1ese ren1arkable objects, 
I repeatedly detected Coccoliths adherent to Globigerina-shells ; 
but in no other instance than that just cited l1ave I found the 
whole, or indeed tnore than one chamber of any Foraminiferous 
shell, so studded, and in other respects presenting appearances 
o identical with those seen in the free Coccospheres of which 

I have spoken. 
It is certainly strange that, during the examination of a large 

series of slides exhibiting the lighter particles of the material in 
which the Coccospheres and Coccoliths abotlnd, only one good 
exan1ple of a Foran1iniferous shell should have been observed 
in the condition alluded to, the four Coccospheres spoken 
of as occurring united in a linear series, although closely re
sembling the Nodosaria11 type in point of arrangement, pre
sentirlg no positive evidence of their Foraminiferous origin. 
But it must be borne in mi11d, in investigating the lowee organic 
forms of the anin1al and vegetable kingdoms, that insta11ces 
are far fron1 rare in which early phases of development are so 
ephe1neral as to render the chances of their taking place under 
the eye of the observer extremely scanty. And again, for reasons 
already assigned, it is far fron1 improbable that, although actually 
present in the material llnder analysis, the appearances are con
stantly overlooked. 

These minute bodies, l1owever, possess a high degree of in
terest apart fron1 tl1at arisi11g from their association with the 
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deep-sea deposits actually taking place in our O\Vn da)', and tl1is 
renders it particularly desirable that the attentio11 of observers 
should be directed towarcls the1n. I allude to the discovery 
in the Cl1all{, by lVIr. H. C. Sorby of Sheffield, of objects either 
identical with them or so nearly identical as to leave 110 dotlbt 
of their close affi11ity, and to tl1e important additior1al evidence 
herei11 furnished regarding the identity in origin of some of the 
recent and more ancient oceanic deposits. It is not my wish at 
present to do more than point out these facts. Whether it be 
ever1tually shown that the association between these bodies and 
the Foran1inifera is purely fortuitous or otherwise, there can11ot 
be a dotlbt tl1at they have son1e important office to perforn1 in 
the histor)r of tl1e deep-sea deposits, and that the investigation 
of tl1is office will materially assist us i11 clearing up the mystery 
that surrou11ds the occurrence of similar objects in the Chalk. 

I have also to direct attention to son1e curious facts whicl1 
have presented then1selves to n1y notice whilst investigating the 
structure of certain Foraminiferous shells, a11d which illustrate, 
in a remarkable manner, the sou11dness of the views first pro
pounded by Professor Carpenter \vith reference to tl1e trarJsmtl
tatiol1 of many of the reputed species of tl1ese organisms. 

Having selected some vvell-developed Biloculina-shells, I bi
sected them in variotls planes, and found tl1at the innermost 
chan1ber of each individual for segn1 ent it ca11not iu tl1is case 
properly be tern1ed vvas in reality a n1inute and perfect Miliola, 
-this in11er1nost chamber being, of course, the primordial chan1-
ber of the grotlp. As is V\'e]l kno\vn, Biloculina is a syn1tl1etrically
developed Foran1inifer, the segn1e11ts of wl1ich are arranged in 
alternating series, but vvith their 111argins in the san1e plane. l11 

Miliola, on tl1e other ha11d, the arra11gei11e11t of tl1e segments is 
asymmetrical, tl1e plane of growth bei11g a revolving 011e. Wide 
as the interval between the typical Miliolidr:e and B iloculin(£, at 
first sight appears, the exan1ples to wl1ich I refer show that 
there is no true line of den1arcatio11 between tl1e1J-1J and that the 
one is 11eitl1er more nor less than the pri111ordial cha1nher of tl1e 
other; whilst the future developn1ent of tl1e primordial portion, 
into \vhat has heretofore been consiclered a t)rpical adult Miliola 
or a perfect Bilocltlina, depends 'vbolly therefore 011 tl1e concli
tions u11der \tvhich its further gro\vth is regulated. 

In the specin1ens under notice, tl1e n1inute Miliolce \vere found 
situated between the t~'O earliest seg1nents for111ed on the Bilo
culin,a type ; and vvithin the bounclary so co11stituted it was 
placed, a])parently, in an unattacl1ed state, but so closely pressed 
on as to indicate that the g·rovvth of the 11ew segn1ents took place 
upon the external surface of tl1e primordial Miliola-cbamber, 
and, as it '~rere, on a mot1ld. The 111inute llf iliola, disposed witl1 
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its long axis towards the axis of the septal orifices of the Bilo
culina-segn1e11ts, is of sufficient size to be visible by the naked 
eye, and presents but one perfect revolution, as shown in fig. 3 
of the last woodcut, there being no trace of a fractured margin 
of attachn1ent at any portion of its surface. 

Before conclt1ding, I would also mention having tnet with 
several examples of Foraminiferous shells, brought up from tl1e 
greatest depths, perforated, in all probability, by the n1inute 
boring ... L\.nnelids tl1at con truct and inhabit th~ tubes of.which I 
have made mention in my ''Notes.'' The extreme delicacy of 
the inhabitants of these tubes has, as yet, completely baffled 
nJe in all n1y atten1pts to extract them a11d determine their 
character. In addition, ho\tvever, to the tubes, formed in so 
singular a n1anner, of i11numerable carefully selected Globi
gerina-shells cen1ented togeth r, tl1ere also occtlr other tubes, 
in which the internal la)rer is a cylinder of tough 1nembranous 
Inaterial \Vith a ricl1 sif'n11a tint, whilst its 011ter surface is 
stre11gtbened and }Jrotected partly by n11merous Globigcrina
sllells, as in the previotl ~ case, and partly by a layer of si liciotls 
spicules, probably derived fron1 sot11e min11te sponge. Tl1e per
forations in the shells are i11variably of one cl1aracter. and co11 i t 
of a11 aperture borecl through a11d through, but having the entire 
tl1ickness of the shell-vvall, from the ir1ner surface to the outer 
one, as it were cot1ntersunk. Accordingly, in section, sucl1 a 
perforatio11 presents a tru11cated cone, the apex of whicl1 is di
rected in\vards. 

It has repeatedly been observed tl1at, in the manufacture of 
telegrapl1ic cables, it is a matter of vital importance to guard 
agaiust the attacks of Annelids capable of thus penetrating hard 
substance~ at the greatest cle})ths. Owing to the difficulty of 
boring i11to gutta percha, unless under tl1e action of chen1ical 
solve11ts, I cannot conceive much clanger is to be apprehe11ded 
from its en1ployn1ent as the coating medium. If Annelids 
are able to drive their boring apparatus through gutta percba, 
it can only be whe11 it has asst1n1ed the brittle, macaro11i-like 
structure peculiar to it after long-conti11ued expostlre to heat, or 
in the case of i111pure a11d adulterated gutta percba. P11re 
caoutchouc, I do not h e itate to say, is impervious to a bori11g 
apparatus like that of the Teredi?tes, unl ess, as before n1en
tioned, und r the action of a chetnical solvent, when, of course, 
no boring tool i neceJsary to re11der the mischief con1plete and 
fatal. And, lastly, there is this consolation for tl1e advocates 
of gutta percl1a and caoutchouc coverings for submarine cables : 
-If their little hidde11 e11en1ies at the bot torn of the sea are so 
far adva11ced in civilization a to be able to cliscrin1it1ate when 
they ought to tlse tl1eir auger , <>r fall back tlpon their chemical 

• 
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laboratories for aid, neither glass, nor iron, nor he111p, nor 
adamant itself, will suffice to defy then1. If any tnaterial exists, 
the characters of which are so thoroughly dissimilar from those 
of any substance known to occur at the botton1 of tl1e sea as to 
render it in the highest degree in1probable that sucl1 creatures 
as live there co11ld in1provise means to pierce it, whilst, at the 
same time, it would secure perfect insulation of the telegraphic 
wire, cao,utcltouc is that n~aterial. . 

VI. l1nproved Method of making Microscopic Sections. 
By G. c. WALLICH, M.D., F.L.S. 

To the Editors of the Annals and Magazine of Natural History. 

GENTLEMEN, 

Having devised a method of producing the finest sections of 
n1inute microscopic objects, such as Foraminifera, Diatomacere, 
and the like, "rhich will, I think, prove of great service, I beg 
leave to lay it before your readers . 

Hitherto, i11 making sections of any minute organized parti
cles, the practice has been to n1ix the material with Canada 
balsam hardened over the spirit-lamp in the usual manner, a11d 
to grind down tl1e balsam and its contents on a glass slide, 
until of the requisite degree of thinness, a thin glass cover 
being placed on the ground surface, in order to con11llete the 
operation. 

This plan, however, possesses the great disadvantage of afford
ing only one ground side for microscopic examination, namely 
the one next to the observer's eye; \vhilst, the surface next the 
glass slide being i11 its natural state, not only is perfect defini
tion prevented, but it is in1possible to ensure a11ything like a 
uniform thickness of the various n1int1te sections present. 

To obviate tl1is defect, I simply substitute, for the glass slide 
en1ployed in the early stage of the process, a thin film of mica, 
mixing the material to be operated on with the balsam, and 
hardening it by heat in the usual mode. The slip of mica so 
prepared is now transferred to a glass slide, and secured by 
balsa.n1 as before, the mica being next to the glass. The opera
tion of grinding down the exposed surface having been carried 
to the desired lin1it, a11d tl1e surface carefully washed with 
water in order to carry off all loose particles, heat is applied 
to the under surface of the slide in order to drive off the last 
remnant of moisture left from the process of grinding-down. 
The slide is then heated just sufficiently to admit of the detach
ment of the n1ica-filrr1 and its burden in situ. A clea11 slide is 
now gently heated, and the mica-film, with its balsan1-surface 


