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Introduction to the Study of the Foraminifera.
William B. Carpenter, M.D.; assisted by
William K. Parker, . and T. Rupert

Jones, Esq. (Hardwicke.
WaATER, containing earth in solution or suspen-
sion, gives to the atoms of such earth a P:co-
dom of moving according to the impulse of the

F‘rﬂu]ing polaric forces. These may be affected |

5y the reaction of the earthy atoms themselves
as agoregition proceeds; and both the course
of motion and the resultant form of the erystal
or other aguregate may be modified according

differentiation.” Under the latter term the! fern. The efforts of the mineralogist towards
author defines this substance as being “ com- | a like systematic end are painful enough, and
posed of an albuminoid base, with oil particles! meet with as inadequate a reward; but the
| in a state of very fine division diffused through | conditions of the aggregation of mineral atoms,
it; it is tenacious, extensible and contractile;| under the guidance of polar force, in the purer
“it is diaphanous, reflecting light more than' fresh waters, are more definite and less varied
| water, but less than oil; and it is dissolved by | than those in the complex solution which forms
| alkalies, rendered transparent by acetic acid, | the ocean.
jand dyed brown by iodine. In the midst of | We have supplemented the author's defi-
this substance are usually to be seen wvacuoles, ! nition of the protoplasmic base or seat of the
| or cavities containing a thinner fluid, which is ' chalk-precipitate by the quantity of *lime-
often coloured; these are extremely variable,| water” which fills out the delicate, filmy, albn-
both in number and size, and their deficiency | minous lime. Our meaning is this: every river
in any definite limiting walls is rendered | pours a solution of lime into the sea; but pure
- obvious by their not unfrequent chesacnce”r water only evaporates from its surfuce. All
(p. 13). | sea-water, therefore, holds (with many other

to the nature of the fluid field of such agurega- | ~ Under what modification or combination of | salts) a proportion of lime in solution; and if
tion. This fact has been lucidly demonstrated the gc-m_aml polarizing force, the slime of mud | this eaustic carth were not disposed of, the
. by Rainey's beantiful experiments on the arti- | OF 00ze is first condensed into a protoplasmic | effect of evaporation would, in time, unfit the

ficial production of organic conditions of aggre- | centre of such low vital force is still unde-| sea for the purposes or as a medium of life.

gation of earbonate of lime, inducing the samne i 1 1
departure from crystalline shape as when the | such, it successively
atoms agyregate in the vital production of shell or centres; and the

termined; but, once begun, and growing asi
Puts forth other portions |

‘ Foraminifera afford one! a mild, insoluble carbonate of lime, the Fora-

Amongst the instruments by which the soluble
caustic lime is precipitated in the condition of

minifera are the most active and the most

and coral, ' of the best examples which the animal king-

When the fluid is pure water the atoms of | dom can present of that ‘vegetative’ or ‘irre- | widely diffused. In the deep-sea soundings to
the earth are aggregated, under polaric guid- | lative’ repetition which is an essential feature | which reference has been made “the surface
ance, into crystalline forms, distinct for each | of all low grades of organization.” The primi- | laver of the ooze was formed of living shells;

chemical kind of earth, and affording, by the  tive protoplasmic centre of a potential forami-
angles and other properties of the erystal, charac- | nifer, however, contains lime-water in much
ters of the “species” of the mineralogist. When greater proportion than either of the sulistances
the fluid is slimy, the operation of the polar- | defined by the author as composing it ; it com-

izing force is modified, and apparently, though ! bines the calcium of such water with carbonic'

not really, impeded, and the character of a acid,and precipitates it on its exterioras a thin

whilst its principal mass consisted of the exuviie
of preceding generations.”

o Ehrenberg we are indebted for the capital
discovery of the large proportion in which the
shells of Foraminifera enter, either entire or
comminuted, into the formation of chalk

crystal is proportionally lost: the modification
of, and departure from, angular or crystalline
forms being greater as the slime is thicker; and
especinlly when the atoms of such are in the
condition, through condensation, to act and re-
act upon the surrounding slime-suspending
fluid, so as to attract or draw in-outside atoms
of slime, and to be attracted by or drawn out
to such particles of assimilable slime.

The exuviations, ejections, and decay of
organisms of all kinds and grades now supply
to seas, lakes, rivers and other aggregates of
water, the raw material for the re-commence-
ment of those modes of action of the all-pervad-
ing force which are termed “vital.”

his raw material abounds in, and indeed
partly gives its character to, the kind of bed of
zeu or lake which is ealled ooze or * mud,” the
nature and varieties of which are manifold. At
whatever depth of the occan such “mud-bed”

h:ts been reached, the contained slime has been |

ob=erved, when duly scrutinized, to be mani-
festing the vital form of force, and modifying
the shapes in which the atoms of earth,—flinty
or limy,—may be aggregated within the vitally
acting slime,

The bulk of the present folio of 319 pages is
devoted to the description, and its 22 plates

(* Ueber die Bildung der Kreidefelsen und der
Kreidemergel durch unsichtbare Organismen,’
in the Transactions of the Royal Academy ot
Berlin for 1538 ; and * Ueber noch jetzt zalreich
lebende Thierarten der Kreidelbildung und den
) Organismen der Polythalamien,’ Ibid. 18300,
forms a second calcareous porous case, which may | When this constitution of the downs and more
or may not be detached from the first; most | notable clitfs of Albion is duly examined, it is
eommonly it is not, and the manifold varicty of | found to bear a close resemblance to that of
the Fornminifera depends upon the direction of | the mud which has been dredged up from a
the budding-forth, and the shape of the buds  great tract of the bed of the Atlantie, and
or “sarcode™ centres; whilst their beauty is| which was composed of little else than the cal-
mainly due to the repetition of the same struc- | careous shells of Globigerinze and other forami-
 ture on a regular plan. Some have a rectilinear, | niferous forms, with the silicious shields of the
more have a curvilinear axis of growth; and | allied Polyeystinere,
! the latter, being spiral, may be either flat, like | If the finer part of a portion of chalk Le
i the shell of the nantilus, or may coil round a | washed away, the remaining sediment consists
lengthened axis, like thut of a whelk, But'almost entirely of foramiuiterous shells, They
between the rectilinear and curvilinear forms  have also hecn fuuml"n similarly upheaved
| there is a complete gradation. beds of older oceans, down to the Lower Siln-
When the varying conditions of the ocean- | Tiun, in the instances of calcareous rocks of a
beds, which are the seat of the foraminiferous | consistency to be washed; and even in hund
mode of resumption of vital force, are con-| limestones and marbles foraminiferous shells
| sidered,—either in regard to distance from the | can be detected, by the microscope, in polished
surface, decreasing from depths excecding two | sections and in thin slices Inid npon glass.
miles, as reached by the soundings of the | Another kind of evidence of the share taken
Atlantic Telegraph Company, and of 1,600 by t'lia pol}'t.hulmnnus. Foraminifera in the for-
fathoms as plumbed by Wallich between Cape | mation of the earth’s crust has been made

| porous crust, The sarcode or protoplasmic
|' matter can extend itself, like threads, from the

pores of the erust or shell, and hence the name
| “foraminifer.” Tt is an “organism” without
organs; and manifests life at its lowest grade,
Budding out a second protoplasmic centre, this

Farewell and the Island of Rockull, to the| known to us also by the original and per-
shallows of tidal shores,—or in respect of the ' severing labours of the great micrographer of
constituents of the sands and muds in which the | Berlin, in his discovery that _their shells occa-
slime-elements become aggregated into proto- | sionally become infiltrated by a solution of

and 47 woodcuts to the delineation, of the !
various leading forms in which the particles of
carbonate of lune are aggregated and arranged !
within the portions of slimv matter, called, |

according to the prevalent character of their!
line-aguregates, “ Foraminifera,” The organic |
basis or ficld of those aggremites hus not been
distinguished from that in which particles of
silex may be precipitated, either in the form of
fine needles, as in sponges, or of delieate eases, |
as in Polyeystina; nor from that substance in
which, probably from the want of the raw mate-
rial in the Huid ficld of its existence, neither !
flint por chalk is deposited, as e.¢. in Actin-
ophrys and Amaba; and such common organic |
basis has received the name of “sarcode” or .
rudimentary flesh, and of “ protoplasm™ as
being that “in which every form of animal™
(and plant T) * structure has its origin, and from |
which it is evolved by a process of gradual

of the forms of deposit of ecarbonate of lime in
and upon such centres might be expected,—are,
indeed, inevitable under such low conditions of
a centre of vital power, with corresponding
weakness of resistance of surrounding influ-
ences.  Accordingly, a result of the summary
of the observed forms of fornminiferous shells|
in Dr. Carpenter’s “ Introduction™ is, that a
definition of a species is impossible, in the
terms at least to which organisms with definite
orrans lend themselves; and that the like.
“ordinary method of definition” of the genus
is “impracticable.” Upwards of twenty pages
are, nevertheless, devoted to the attempt to
classify the zoologically unclassitiable Foramini-

Google

plasmic centres,—corresponding modifications’

silicate of iron, which fills by precipitation not
only the chambers, but the pores and co-ex-

"tended eanals, even to their minntest ramitica-

tions; so that when o shell thas infiltrted
undergoes  decomposition, a perfect internal
cast of the original protoplasim and its root-like
extensions renains :—

*“Of such casts it has been shown by Prof
Ehrenbery that the greensuuds which present
themeelves in varions geological formations, from

- the Silurian system upwands, are in preat part
ceomposed 5 amd his discovery bas a two-filid vadue,

a8, on the one hand, it plu{-r-u before vs far more
exact rr_=||n-:lq_-n1‘_pﬂ,in||-a of the confizuration of the
animal budy, aud of the connexionz of ita Jditferent
partg, than we could obtain even from living spe-
cimens by dissolving away their shells with acid
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(ita several portions being disposed to heap them-
selves together in a mass when they lose the sup-
port of the calenreous skeleton), whilet it also
enables us to identify with great certainty the types
of Foraminifera by which these casts were origi-
nally formed, notwithstanding the entire destruc-
tion of the shella.”

The meaning which the author attaches to
the term “type” may be illustrated by his
chamcters of the family of Laygenidm. The
shell “substance™ is hyaline or vitreous, and
very hard, perfornted by tubes of exireme fine-
ness. The “ septal ™ aperture is smull, circular
and central, more or less prominent, sometiwes
produced into a siphon-like tube.

The generic name Lagena is retained for the
Foraminifera which form a single-chambered
shell, globose, with a prolonged neck and ter-
minal aperture. But from such * typical”
Lagena the deviations are numerous—c. ¢., into
an ovate form, poiuted at the hinder end, or
80 narrowed as to become * fusiform,” &e., or
with introversion of the flask-shaped neck,
which then gives occasion for anuther generic
name—e. g., Entosalenia, &e

If the protoplasm, operating under the con-
ditions \\'Eich lead it to precipitate its chalk in
the texture and form of Lacena, he so favour-
ably placed in recard to the acquizition and
assimilution of fresh slime as to bud out sue-
cessive portions thereof, an elongated vitreous
shell is formed of a series of segments joined
end to end in a straight line, sometimes with
progressive increase, giving the entire shell a
conical form,—

“PFrown the rectilineal Nodosaria, through the
gently.curved Dentalina and the more strongly-
curved Marginula, we are led, in a series so perfectly
gradational as to furbid lines of demarcation from
being anywhere drawn acroes it to the spiral Cristal-
Iaria, which may be regarded as the highest mani-
festation of the lagenoid type.  From this central
stem we find a set of offsets more or less divergent,
presenting maoditications of the typical characters
on which generie distinetions have been foundel,
but which we cannnt recognize as of higher than
varietal importauce.”

Nevertheless—and, indced, of necessity in
respect to finite capacitics of comprehending
the manifold results of theconditions of creative
force—the nuthor proceeds to arrange about a
“type form” a second group of genera, forming
the family Glohigerinida; and a third group
around another *typd¥ forming the fumily
Nummmlinida.

This Ilatter includes the largest and most
highly-developed kinds of Foraminifera, the
existing memhers of which are almost exclu-
sively eonfined to tropical or sub-tropical
regions. Under analogous influences must have
been produeed those giants among Foraminifera
which multiplied during that early tertiary
period which has heen  called, after them,
“nummulitic.”  Their shells form, literally,
mountain masses, once in the depths of oceun,
now upraised to the surface. The “nummu-
litie” limestones are mere agorerates of such
organic products, the interspaces of the entire
shells being oecupied by smualler specimens of
the same kinds or by fragments of the larger
ones.  These rocks occur in Seuthern Earope,
Novthern Afriea, India, Jimaiea, The * Great
Piramid” of Fuypt is huilt of the stone formed
of the kind of Formminifer ealled Nummulitis
pummnlaria, from its rescmblanee to a coin,

The above-recited three “types™ or © fumi-
lies" of Foraminifera are grouped together under
the *“snb-order” Perfornta, the shell having
the tubular apertores for the exit of the filu-
ments of protoplasm called  * prewdopodia”
Thev may be resamled as the “typieal” Fora-
minifern.  All the kinds have calearcous shell,
and are marine,
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Aggregates of slime, snot, or “ protoplasm,”
however, ocenr, which, putting forth their
pseudopodial extenszions at one point only of
the surface, cover the rest with a ecase which
is imperforate. In the Miliolida, which are
and were marine, the shell is of porcellanous
texture. Inthe Lituolida, some kinds of which
live in shallow seas or brackish water, the shell
is “arenaceous,” or composed of forcign par-
ticles cemented tozether upon the outside of
the protoplasm.  In the Gromida. of which
many inhabit fresh water, the shell is mew-
branous or * chitinoid,”

The freshwater Ameebidie resemble the proto-
plasmal basis of the “perforate” Formminifera:
but the eomditions forobtaining the lime are poor
or absent in the sphere of their existence.  The
truly vital essential part of all these minute
and beautiful oreanisms is alike. Since the
great step which Dujardin (* Observations sur
les Rhizopodes et les Infusoires,” Comples Ren-
dus de ' Aead. des Setenecs, 18350 made in the
richt appreciation of their nature, observers
have progressively concurred in interpreting
the results of their serutiny more or less in
accordance with the following expressions of our
aunthor:—

“The physiclogist has here a case in which those
vital operations which be is accustomed to see
earried on by an elaborate apparatue are performed
without any special instruments whatever,—a little
particle of apparently hamngeneous jelly changing
itself into o greater variety of forme than the fabled
Proteus; laving hold of its fuod without wembers,
swallowing it without & wmouth, appropriating its
nutritious material without abworbent vessels or a
circulating svetem, moving from place to place
without muscles, fecling of it bas any power to
do su) without nerves, propagating itself without

genital apparatus; and not only this, but in many |
instances forming shelly eoverings of a symmetry '

and complexity not surpassel by thoese of any testa-
ceons animala. (p. vil)

The large experience of the Foraminifera
which Dr. Carpenter has accumulated from his

own studies, derivative and direet, and from

those of his coadjutors in the present work,
Messrs, Parker and Rupert Jones, has led him
to the conclusion that—

“the ordinary notion of species as assemblages
of individuals marked out from each other Ly
definite  chiaracters that have been  genetically
trausmitted from original prototypes similarly dis-
tinguished is quite inapplicable to this group, * *
Tlhe only natural elassification of the vast agpregate
of diversitid forms which this group contains, will
be one which ranges them according to their diree-
tion and degree of divergence from a small number
of principal family-types. * * The subordinate
groupings of penera and apecies which may be
adopted for the convenience of deseription and
nmmenclature, must be regarded merely as asscin-
blages of forms characterized by the pature and
degree of the moditications of the original type,
which they mayv have respectively acquired in the
couree of genetic descent from a common ancestry,
* * Even in regard to these family tvpes, it may
fairly be questioned whether analogical evidence
does not rather favour the idea of their derivation
from a common original than that of their primi-
tive distinetness.” (p. xi.)

We here discern the influience of Mr, Dar-
win's volume, ‘On the Orisin of Species” on the
mind of the writer, the essentially distinetive
charncter of which work is the attribution of
all animal species, as descendants “ from at
most ouly four or five progenitors, and plants
from an equal or lesser number,"—the author
wlding —* Analory would lead me one step
further, namely, to the belief that all animals
and plants have descended from some one pro-
totype.”  The resemblance is =0 close between
the terms in which Dir. Carpenter repeats lis

1111;1'111 conclusion as to the origin of the acrite

™
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“to conceive, or try to conceive, a period in

Foraminifera, and those in which Mr. Darwin
expresses his conclusions in regard to the orisiy
of all the living beings of this planet, that we
are led to question whether a like mfluenc:
may not have affected Dr. Carpenter's con:li.
sions and expressions as to the nature of 10
species and genera of antecedent investigatos
and classifyers of the Foraminifera.

With regard to the highly interesting !
instructive facts, of the identity of some (Ehrer.-
berr determined it in ten) of the so requnid
species of fossil Foraminifera of the chalk wi
still existing species, and of the identity of o
of the Foraminiferous Nodosarie of the Trias -,
Perminn and Carboniferons strata, with exists:
forms, Dr. Carpenter explains it, agreeably wi
the Darwinian hypothesis, as a case “of tt:
genetic continity between the Foraminifers of
snceessive reological periods ; praduating hack-
wari to the period when they began to dess
from a common original,” or, to use the Mas
words, * from some one primnrdial form, i
which life was first breathed.” { Darrin, p. 4

According to this hypothesis we are compelld

planet’s history in which the conditions of [
or the circumstances tending to change ti:
modes of operation of all-pervading foree in 1
vital direction, were uniform, or at least the
the unitormity which led to the impossibility «f
the existence of more thon one “onginal fore”
had only heen broken so fur as to allow of 1
variation of such form into those of a few -
venitorsof sueceeding elasses of heings; the orade
of ditferentiation of such progenitors from b
primordial one being such as mirht be mazs
festedd by an Amovba or whatever Dr, Carpentir
may conceive to have been the eriginal *fatler
of all Foraminifera.”

The inevitable cornllary of the Darwirii
hypothesis seems to us to demonstrate its ‘F{-_:!i'
ness; and to show by contrast the snpenar?

"of the Lamarckian prineiple of the heternzennts

production of the primitive types of oo
Agreeably with this principle, we conceive tht
“particlex of apparently homogeneons jelly “arz |
now, as of old, being awrerated thmugh -

* - - - .o
operation of existing interchangeahle moides -
“force, under special conditions, capahle of e

ing, for example, the special characters of the
Fornminifera.

The ditference of atomie condition briw.Z
a speck of jelly exercising the attrctiot
cohesion and one supplementing such attret: |
Iy the force of more mtimate atomic unied, ©4
it incorporation or assimilation, may net
greater than the difference of atomie cmssI_:T'. Ul
m a non-nenetic and a Itlllg]ll_‘ti{"pil?ff of 1
it is certainly very analogous to it. The lartit
draws to itsclf eontignous pieces of irn, Wk
stick to the hard surface and cannot get m:
lonser suspended atoms of the jelly-speck, urd?
the assimilntive or ormnic state of foree, 367
the attracted particles to permeate 'ch;I M.
there to adhere atomically to their like,in &
to he assimilated ; the nnassimilatable parios
give way and are pushed ont. _

Every observer of the movements r}f <13-?E-
sarcodal areregate as Anucha, or Actinir
may recovnize enongh of the ﬂl'ﬂl'l"l.‘*]l‘][hL‘ﬂtt."?
correspondence with magnetic attraction
repulsion to place afresh before lri.-'-_jl_ld_.-::llc'n'.. i
unbiassed consideration, the question whet:
such properties of the jelly-mass compel the i
yoeation of a miraculons “inbreathing of life '
their initiation, and of meneratinn exclisve!
for their continued display,  Analogy of
]‘r'lm:u-'rnu‘lm of convertible mndes of operat?
polarie force Jeads us to conclude that the o
ence hetween snot and sareode, hetween p-'t-“--_r_'-
and active states of muens, is due to s ﬂ"]‘-f""
sion of attractive or other mode of polar FF

nal from
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into the mode called “assimilative,” “organic,” | ability from observation and analogy, on which
or *vital” We belicve, to use Duarwin’s |organic forms and conditions, through known
common  expression, that such convemion | natural powers, might urise, propagating modi-
accurs under the conditions favouring it; | fiable offspring concurrently with the continued
that anch conditions exist now as of old, and | operation of heterogenous  productive furce,
that they have operated in the production of | which would people the globe, in the long
Foraminifera in the ooze or mud of sea-beds | course of its life-periods, with the various grades
from the Silurian peried, or the remotest one 'and forms constituting its present Fauna and
for the possibility of such conditions of vivify- Florn.  Webald it to lie contrary to the spirit

ing jelly-specks, to the present day. |

Die Carpenter's studies of the porous chalk-de-
posits in and on these jelly-specks appear, how- |
ever, to have induced him to adopt a ditferent
conclusion; to assign the beginmng of such
orminism to an occult cause, to an opemtiuu of \
force or to a coneurrence of forces which have |
now no place in Nature,—a creative furee in
fuct, which Darwin could only express in Pen-
tateuchal terms as the primordial form “into
which life was first breathed ™! Such primoerdial
forin of Furmuninifera, once created, with its
power of growing by assimilative atomic attrae-
tion and of propagating by pushivg out and
detaching particles of its substance, increased
and multiplied.  The foraminiferous otfspring
in time spread into positions and fell under
conditions which, by reaction on the primor-
diul organic properties, modified diversely the
resultant conditions of the foraminiterous body '
and shell. The * Foraminifera of successive
ceological perinds™ have all descended from |
the first-crented little particle of homogencous
delly, having the properties above quoted from
P vii; they are related thereto by genetic con-
tinuity; in the author's words and type, they
are “the dircet lincal deseendants of the Forami-
nifera of very ancient weological periods,” The
evidence of this astounding assumption he
regnrds to be * as complete as the nature of the
case admits,” that is to say, as it possibly can
L, or, in fewer words, to be demonstrated!
Acconlingly, we find writers who aceept the
dictum, awl in verba mayistet use the lagnage
of the Darwinian hypothesis, remarking, * not
without astonishment, that searcely any of the
species of Foraminifera wet with in the second-
ary strata have beeome extinet,”  * Nodosarie
of the trins have trunsmitted descendants
without luss of uny of their essentially specific
features to the present duy.’” (LPhil. L'rans.,
=GO, p. HR2)

Obaservation has, however, some value, though
it may, or rather must, in natural objects,
full short of the extent and perfection of its
subject, For exmmnple, the earliest or oldest
strata with evidence of life present such evi-
dence under a rather considerable variety of |
grades and conditions, agreeing, however, in a |
general way with the variety of states arising |
from different chemical constitutions of sedi-
mentary rocks, from different depths in the sea,
and other conditions likely to influence the‘
state and form of the co-existing organisms of
the perind. The uniform condition of the sur-
fice of the earth at the perind when the organic
form of furce was first capable of enerwizing
upon such surface, which uniformity must be
assumed at the period when the Darwinian
primordial furm of all organisins, and the Car-
peuterian primordial form of all Foraminifera
existed in solitary state, is a condition of the
carth's swiface of which no geological observa-
tions whatever afford the slightest foundation
or reason for assuming,

As, according to John Mill, the aim of the
physical philosoplier is to determine © what ave
the fewest and simplest assnmptions, which
being prunted, the whele existing order of
nature would result” (* Logie, dnld edit., vol. i,
- 3275 #0 we hold, that the aim of the philo-
sophic naturalist is to determine what are the
assuinptions having the beat ground of accept-
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of Mill, and of every searcher after trath, to
prepose to the mind any quality of * number
of primitive types,” whether smaldl or large, as
a gpuiding idea m this hizh aim.

Reverting, then, to the question of the
origin, or coming into existence, of a * purticle
of seemingly homogeneous jelly,” with the
powers above cited from p. vii. of the work
under review: the assumption of an occult, !
miraculous, creative cause operating once for |
all, with the inevitable corollary of unifurity
of vital conditivns of existence during the hyvpo- |
thetical, uniform, primitive and primordial
state’of the earth’s inhabitants, appears to us
to be a less “simple assumption ’ than the
following, viz, that at the period when life
becae possible on the carth's surface the con-
ditions were sufliciently varied to permit the
conversion of the general polaric into a special
organic mode of force to operate under circum-
stances resulting in a variety of the simplest
forms of life, such as ** monad,” * mucor,”
“aineba,” ** lichen-spore,” &e., amd  that such
conditions have continued to operate in the
heterogenous production of * organisms with-
out organs  to the present day.

The atoms, attracting and attracted, eansing
the pushing ont and diawing in of the *sur-
code,” intus-suscepted at any part of the surface
and assimilated, augment the mass, which burls
out; in some the bud falls off, in others it
coheres, and may form a polythalamons or
dendritic whole. 8o in the crystalline salt,
the atoms, attracted to the surface, coliere
according to the law of its crvstallization and |
form, sometimes as beautiful dendritic wholes, |
as in Infusoria, zoophytes and plants, In all|
these cases the sinzle cell awd the primitive |
erystal continne to be independently and |
“heterogenously” brought into being. [

When observation shows that a particular
form of Fornminifer oceurs in fossiliferous rocks
of all ascertuined geological periods, we deduce |
from the fact that the conditions of the hete-|
rovenous creation of such form have been the |
same. Instead of coneluding that the particular |
form or kind of Nodusaria of to-day is the great- |

Darwin, It is expressly admitted by his dis-
ciple, the anthor of the work under notice, that
*"* there is no indieation of any tendenev to

elevation towards a higher tvpe” in the fora-
miniferons Fauna of any period ; bat the sipmifi-
| caney of this fuct seems to be lost on Dr,
i Carpenter in reference to the most important,
indeed supreme, deduetion from the numerous
particulars which he has ably and instructively
set forth in his ‘ Intreduction to the Study of -
the Foraminifera.

In regard to the history of these most inter-
esting aud beautiful, though for the most part
minute, forms of Protozea, the salient features
which, in zoology, will be remembered grate-
fully and with admiration of the originality,
acuteness and perseverance of the obscrvers,
are—the determination of the true nature of the
Foraminifera and their kinship to Amweba and
other freshwater rhizopods by Dujardin,—and
the discovery of their antiquity and important
share in forming the earth’s crust by Ehrenberyg,.

To the general reader there is no work on
the Formminifera which will prove more instrue-
tive and satisfuctory than the richly-illustrated
volume whicii Dr. Carpenter has brought out,
with the aid of Messra. Parker and Rupert
Jones, under the auspices of the Ray Socicty.
To the scientific reader, especially looking to
the bearing of the recorded facts and obzerva-
tions on the generalizations of highest interest
at the present phase of his science, the result,
we reeret to stiate, is such as the author him-
self’ seems to recognize when, with becoming
modesty, he eonfesses that * he canuot venture
to anticipate that his work will prove altoscther
satisfactory.”

Live It Down: a Story of the Light Lands. By
J. C. Jeatfreson. 3 vols. (Hurst & Blackett.)
The title of this work is in itself a novel, and
sucoests balfa-dozen stories at once. The story
that Mr. Jeaflveson has selected will, however,
satisfy most readers; it is full, well considered,
and well worked out. The interest is solid,
and depends more on the delineation of inuer
life and character than on the accidents of a
critical moment. The plot is broad, and the
interest goes on increasing to the last page,
The story is extremely well constructed; it
is by fur the best work of fiction Mr. Jeaitre-
sull has  vet written, amd in great measure
realizes the promise of excellence given in his

former novels,
The story turns on the traditional “skeleton™

great-&e~grandchild of the Nodosaria of the | said to haunt everybody's cluset, and Mr.
carboniferous period, itself the lineal offspring | Jeatfreson gives his notion as to the best way

of the occultly-created primordial Formminifer,
we deem it the “simpler” assumption, that the
convitions of the “ooze” which led to the *fusi-
line” form Nodosaria coming into being when
coal-plants flourished, operate in like manner
in producing that particular form of shell-
making jelly at the present day. In like
manner we regard the wvaluable lubours of
Messrs. Parker and Rupert Jones ‘On the
Nomenclature of the Foraminifera’ as a soo-
restive body of proof of the deusree in which
uniforin conditions of the development of Fora-
minifera, characterized and nawed *specifi-
cally,” have operated during loug geological
periods on this planet,

Agreeably with this *“ heterogenous™ hypo-
thesis is the great and sireificant fact of there
having been * no advance in the foraminiferous

type from the Palicozoic period to the present |

time.”  Most adverse is this fuct to the hypo-
thesis that one primordial form was first, and
once for all, created, with a power of producing
progeny susceptible of variation and improve-
ment to the illimitable degree postuluted by

gle

| of dealing with it.  Evervbudy bas sowe secret
that he would not willingly impart to the worlid ;
and an authentic history of somcbuly else's
“skeleton™ has an attraction for every reader.

Mr. Jeaffreson's maxim for all seeret sorrows
is—*“to live them down.”  There ure diflerent
fushions of living things down: to kecp any
action or event absolutely reeret iv a wild hope
—* it ou tard tont g sait,” wrote Madame
de Muintenon.  Bluebeard's key was but the
type of human experience, Scour out an event
so that you destroy all traces of it in one place,
amd 1t breaks out visibly in another.  All the
characters in Mr. Jeatfrezon's story have their
own Secret, and they act and re-act on each
other partly in blindness and partly from desiyn.
" An old tinnily, in o county town in *the lizht
i lands of Suttulk,” hold theselves in retirement
and dignitied seclusion—their neighbours set
| it down to pride: alas! they have w wretched
i secret to live down,  The old squive wd the
Ceentle, almost perfect woman,  his daughter
U Addelivide, live together in the old manor-house,
lwith the youth who is suid to be the son of
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