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I V . — T H E KEPTANT E L E I D POLYZOA.

By W. D. LANG, M.A., F.Z.S., F.G.S., of the British Museum (Natural History).

rnHE Eleidse are a very natural family of extinct Polyzoa,
JL remarkable for exhibiting characters relative to both the
groups Cyclostomata and Cheilostomata. It is not, however, the
affinities of this with other families that are here considered, but
a means of determining by zooecial characters the reptant ' species'
within the group; the validity of the 'genera' forming it; the
occurrence in England of one of the 'genera'—Semimultelea—
hitherto unrecorded from Britain; the description of a new species
of this ' genus'; and the phenomenon of local groups of zooecia
having characters differing from those of the rest of the zoarium.

The systematic position of the Eleids has been discussed by
Gregory,1 whose account of the group in the British Museum
Catalogue this paper may be considered as summarising and as
supplementing.

Before considering the points mentioned it will be convenient to
tabulate the ' genera' of Eleids as at present established. As in the
families of Cyclostomes, the Eleidas fall into series founded on the
habit of the whole colony (the zoarium). The general sequence
is from single series of individuals to encrusting sheets, to foliate
erect sheets, to erect cylindrical branches. The following table shows
this sequence in the Eleidse and in two families of Cyclostomes2:—

1. Encrusting zoarium composed
of uniserial rows of indi-
viduals (zooecia).

2. Encrusting zoarium composed
of biserial to pauciserial
rows of zocccia.

3. Encrustingmultiserial zoarium
composed of sheets (lamina!)
of zooocia. Unilaminar.

4. Encrusting zoarium of super-
imposed lamimB. Bilaminar-
multilaminar.

5. Erect bilaminar-multilaminar
foliate zoarium.

6. Zoarium of unilaminar
cylindrical branches.

7. Zoarium of multilaminar
cylindrical branches.

TUBULI-
POKID.E.

Stomatopora.

Proboscina.

Berenicea.

Repto-
multisparsa.

Diastopora.

Eiitalophora.

X

GLAVSIDJE.

X

X

Cryptoglena.

Clausi-
multelea.

Dilaxia.

Clausa.

Multiclausa.

ELI

/
Xo avicu-

laria.

X

X

Reptelea.

Semi-
mtdtelea.

Elea.

Nodelea.

Multclea.

" N
•Withavicu-

laria.

X

X

Repto-
ceritites.

Repto-
multelea.

X

Meli-
ceritites.

Invevsaria.

1 J. TV. Gregory : British Museum Catalogue of Cretaceous Bryozoa, vol. i (1899).
2 See also for a"sniall table of this kind, Gregory, British Museum Catalogue of

Jurassic Bryozoa, 1896, p. 29.
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W. D. Lang—The Reptant Eleid Polyzoa. 61

This table shows that the Eleid ' genera' fall into two groups,
those with avicularia and those without them. The former series
has no term corresponding with Elea in the other series, that is, no
erect foliate ' genus.' Both series are wanting in the more primitive
types of zoarium, those that are encrusting and consist of zooecia
arranged either in single series or two or three abreast.

I. THE DETERMINATION or SPECIES AND THE MORPHOLOGY OF
THE ZOCECIUM.

The individuals (zooecia) of an Eleid colony, exclusive of goncecia
and of gonocysts, may be of three kinds—

1. Normal zooecia.
2. Avicularia.
3. Closed zooecia.

In half the 'genera' avicularia are absent. Closed zooecia only
differ from normal zooecia in the possession of a calcareous covering
to the apertures. Therefore, it is only by means of the normal '
zooecia that the specific characters of the whole family can be
brought into line. For this purpose the characters of the aperture
appear most useful on account of their variety and the ease with
which they can be seen. The shape of the zooecia, the character
of their boundaries, and the frequency or rarity of the apertures
vary so much in a single zoarium that they are of little use as
specific indices. In one species at least, Semimultelea acupimctata
(Novak), the character of the punctation of the front wall is used.
Consideration of this character in the Jurassic forms of Stomatopora
has led the author to consider that it is of little practical use in
specific determination, because it is only clearly shown under
favourable conditions of preservation or of subsequent weathering.1

In some species the distal end of the zooecium in the neighbourhood
of the aperture is on the general level of the surrounding zooecia.
Such zooecia are described as immersed. When the distal parts of
the zooecium rise above the general level of the surrounding zooecia
the zooecium is said to be emergent.

The apertures in the various species differ in their actual size, the
relation of their diameter to that of the zooecia, their shape, and the
nature of their border. In any given zoarium the shape of the
apertures will vary considerably; for instance, from triangular with
rounded angles to circular. Therefore, in determining a species, the
shape of the majority of apertures must be taken, and if this is done
the use of the table below should not prove difficult.

A triangular shape of aperture may be taken as morphologically
typical of the family. This triangle may be equilateral; or isosceles
with a small distal angle (Fig. 11); or the equilateral triangle may

1 "W. D. Lang: "Jurassic Forms of the 'genera' Stomatopora and Froboscina,"
GEOL. MAG., 1904, p. 318; and " Stomatopora antiqua, Haime, and its related
Liassio Forms," GEOL. MAG., 1905, p. 258.
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62 W. D. Lang—The Reptant Eleid Polyzoa.

be modified and the distal angle be replaced by a sharp point
(Fig. 9) ; again, the distal angle or the two proximal angles, or all
three angles, may be rounded off (Fig. 10) ; and when this is
extreme the aperture becomes subtriangular (Figs. 4, 5, and 6) and
finally circular (Fig. 2). The extreme rounding of the distal angle
only gives a semicircular aperture (Fig. 3). Finally, by the bulging
inwards of the sides a triangular aperture becomes trifoliate (Fig. 1).

11.

FIGS. 1-11. — Diagrammatic representations of the apertures of Eleids. (See
explanation of figures at the end of the text, p. 68.)

The following table determines the species of the reptant Eleids
regardless of zoarial characters. Species marked F occur abroad,
those marked B in Britain. Of those marked M the British Museum
has examples.

The two species placed in brackets are repetitions, put where they
are in case variations in the shape of the aperture have caused
specimens of these species to be misplaced in the first instance, when
identified according to the table.

The character of the presence or absence of closed zocecia is put
in the table, although its value as a specific index is considered
doubtful.

( Replelea Ugeyiensis
-• \ (d'Orbiguy). F .A. Apertures trifoliate. No closed zooecia

B. Apertures circular.
' a. Apertures about J the diameter of the zooecia. ) Eeptelea pyriformis
\ No closed zocecia ... ... ... ... j (Michelin). F .
I b. Apertures about § the diameter of the zocecia. \ (Eeptoceritites Xouei,
\ No closed zocecia ... ... ... ... ) Gregory. B, M.)

r, t , • - i AT i j - (Reptelea action

<J. Apertures semicircular. Ao closed zocecia ... ... j r (rd'Orb'"-nvl F
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W. D. Lang—The Reptant Eleid Polyzoa. 63

D. Apertures subtriangular to nearly circular.
'«. Apertures large (about -33mm. diameter).

„ . . , „, , . f Semimultelea Dixoni, n.sp.
o. Zocecia immersed. Closed zocecia numerous { B M

I „ „ . ,T , , . f Septoceritites Rowei,
{ $. Zocecia emergent. No closed zocecia ... j Gregory B M

b. Apertures small (about •16-'25mm. diameter).
.a. Some apertures drawn out distally to a ) ,„ . ,, , , .
( point; rim of apert. low, hardly thickened (SemmuUeka acupunctata

distally. Closed zooncia numerous ... ) ^ovaic;. x,m.)
j3. All apertures blunt distally, surrounded by \ Semimultelea irregularis,

a fairly high rim which is generally I d'Orbigny. B, F, M.
I thickened distally. Closed zocecia 1 MepteUa pulchella,
*• numerous... ... ... ... ... / d'Orbigny. F, M.

E. Apertures triangular.
a. Apertures equilateral triangles, with the distal \ ,-, , ,

angle produced to a point. Closed zocecia } e^ omu J ea say tsscL >
° L { Ure^orv. Jo, 1V1.

numerous ... ... ... ... ... • ° J '
b. Apertures isosceles triangles, with small distal) Reptomultelea tuberosa,

angle. Closed zocrcia numerous ... ... ) d'Orbigny. B, F, M.
c. Apertures equilateral triangles, with the angles, \

especially the distal angle rounded. Rim thick f Septomultelea lieussi
and of equal thickness throughout. No closed I (Pergens). F.»
zoceeia ... ... ... ... ... . . ."

d. Apertures equilateral triangles, with the angles \
rounded, the- proximal angles more than the f Beptelea oceani
distal. Rim thick and of equal thickness i (d'Orbigny). F, M.
throughout. No closed zooecia ... ... /

e. Apertures equilateral triangles, with the angles \ „ . , , .
1 -i i i , T L T i. ̂ i f Semimultelea ctcununctata

rounded, but some are drawn out distally. l "«""""" ' ^ ^
Closed zocecia numerous ) (^ovak). t, M.

In the above table the following species mentioned in the British
Museum Catalogue have been omitted : —

1. Beptelea (?) parasitica (von Hagenow). The specimens referred
by Gregory to this species are indeterminable worn fragments.
Von Hagenow's 1 and d'Orbigny's 2 figures are also of specimens too
worn for reference to any species.

2. Semimultelea cupula, d'Orbigny. This, if an Eleid, is not a
reptant form.

3. Semimultelea cenomana (d'Orbigny). Judging from d'Orbigny's
figure,3 this is a Cheilostome.

The synonymy of the group is given in full in the British
Museum Catalogue.

II. BEITISH SPECIMENS OP THE ' GENUS ' SEMIMULTELEA.

Semimultelea irregularis, d'Orbigny.
A specimen (D 7274) in the British Museum collection, with no

information attached, exhibits the zocecial characters of Semimultelea
irregularis, d'Orbigny. The zoarium is a multilamellar incrustation
whose upper surface is locally raised into knobs. These suggest

1 Von Hagenow, 1846 : Geinitz, " Grundriss der Versteinerungs kunde," pi. xxtii b,
fig. 7.

2 D'Orbigny, 1853-1854: Paleontologie Franchise, Terrains Cretaces, vol. v,
pi. 787, figs. 17-20.

3 D'Orbigny: loc. cit., pi. 788, fig. 3.
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64 W. 1). Lang—The Eeptant Eleid Polyzoa.

the beginnings of cylindrical branches which, if present, would link
this form with the 'genus ' Nodelea.

The pieces of matrix adhering to the fossil are a greensand
resembling that of Warminster, and the state of preservation of the
fossil resembles that of specimens of polyzoa from that place. The
probability, then, of the specimen being of Cenomanian age from
the Upper Greensand of Warminster is sufficient to warrant the
record of its occurrence.

Semimultelea Dixoni,1 sp. nov. (Figs. 4, 12.)
A specimen of an Eleid (B.M. D 7845), found by Messrs. C. P.

Chatwin and T. H. Withers, and presented by them to the British
Museum in October, 1905, exhibits the zoarial characters of the
' genus ' Semimultelea. It is an incrustation of two or three super-
imposed laminae ; there are no avicularia. It differs from all the-

cz

FIG. 12.—Part of the zoarium of the type-specimen of Semimultelea Bixoni, sp. nov.
(See explanation of figure at the end of the text, p. 68.)

other species of Semimultelea in the great size of its apertures,
which are about "33 mm. in diameter. The apertures are sub-
triangular to nearly circular, resembling in this respect those of
S. irregularis, d'Orbigny. The aperture is surrounded by a low,
rather thin rim, which is not (as in the species just mentioned)
thickened distally. Numerous closed zocecia occur. The apertures
are very irregularly distributed, being generally frequent, but rarer
in some places. In some parts of the zoarium the zocecia are

1 After Frederic Dixon, author of " The Geology of Sussex." Dixon's collection,
acquired by the British Museum in 1850, contains many type-specimens of Chalk
Polyzoa.
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W. D. Lang—The Reptant Eleid Polyzoa. 65

separated by thin, low ridges. They are immersed in the zoariurn.
Occasionally parts of the zoarium occur, free from apertures, but
divided into irregular polygonal areas by thin, low ridges (see Fig. 12).

That species of reptant Eleid which this form most resembles is
Reptoceritites Rowei, Gregory, from the Lower Senonian of Chatham.
The three obvious points of difference are : (1) B. Boioei has an
unilaminar zoarium ; (2) it has avicularia; (3) it has no closed
zooecia. The systematic value of these points will be discussed
later. On the strength of the first two it is placed in the genus
Beptoceritites. The chief zooecial difference between the two species
lies in the fact that the zooecia of Semimultelea Dixoni are immersed,
while those of Beptoceritites Bowei are very emergent. The
specimen was obtained from the Lower Senonian, zone of Micraster
cor-testudinarinm, from the chalk-pit opposite the Rose and Crown
Inn, Kenley, south of Croydon, Surrey. The pit is No. 32 of
Dibley J and No. 113 of Young.2

III. THE VALIDITY OF THE ' GENEKA.'

The table given on pp. 62-3 shows the principles on which the Eleid
genera are at present based. Nor are those principles confined to
the Eleidce; they are fundamental in all the families of Cyclostomata.
If the systematic arrangement of forms is to be finally established
on an evolutionary basis, and the term ' genus ' to be used to include
those species whose nearest common ancestor differed from that of
another group of species, the ' genera ' as at present established in
the Cyclostomes and* Eleids are obviously artificial, for they represent
groups of species of various genera in the same stage of phylogeny,
and are such as would be the case if, for instance, a given genus of
Ammonites included all forms with a keel. Gregory 3 has realised
how artificial are the ' genera' in the Cyclostomes, but advocates their
retention on the plea that they are "convenient" though "artificial
groups of species." But he evidently did not allow that the phylogeny
of the group could be found in the astogeny 4 of the colony, for he
claims that the Bradford Clay Bereniceas were the direct descendants
of the Great Oolite Diastoporas. If once the astogenetic principle is
granted the task of establishing new genera, though one requiring
much material collected rigidly according to exact horizon, is not as
hopeless as he describes ; still less in the Eleids where more zooecial
characters are available than in the Cyclostomes.

On reference to the table on pp. 62-3, which gives the specific
distinctions in this family, it will be noticed that in regard to

1 G. E. Dibley, "Zonal Features of the Chalk Pits": Geol. Assoc. Proc,
vol. xvi, pt. 9 (1900), pp. 490-491.2 G. W. Youn<r, " The Chalk Area of North-East Surrey" : Geol. Assoc. Proc.
(1905), p. 206. ' •

3 J. W. Gregory: British Museum Catalogue of Jurassic Polyzoa, 1896, pp. 14—22.
4 Cumings' term for the ontogeny of a colony. See E. R. Cumings, " Develop-

ment of Fenestella": Amer. Journ. Sci., vol. xx (1905), footnote to p. 169. In
a colonial organism like a Polyzoan, three developments have to be considered:
(1) ontogeny, the development of the individual; (2) astogeny, the development of
the colony ; (3) phylogeny, the development of the race.

DECADE V.—VOL. III.—XO. II. 5
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66 W. D. Lang—The Reptant Eleid Polyzoa.

zocecial characters the two species Semimultelea irregularis, d'Orbigny,
and Beptelea pulchella, d'Orbigny, appear inseparable. This con-
clusion has been reached after the examination of specimens in
the British Museum collection referred by Gregory to these two
species. Nor can they be distinguished zocecially by the diagnoses
given in the British Museum Catalogue. It seems, therefore, that
here are two species of one genus—the more primitive possessing
a zoarium which, when adult, consists of an encrusting unilaminar
sheet of zocecia; the other, whose adult zoarium is in a more advanced
stage, namely, bi- or paucilatninar, passing through an immature
unilaminar stage corresponding with that of the adult of the more
primitive species.

Beptomultelea Bowei, Gregory, and Semimultelea Dixoni, Lang, are
another pair of species approximating in zooecial characters, and
differing chiefly from the two preceding species in the size of the
apertures. These four species appear to be more nearly related to
each other than to any other reptant forms, and possibly form
a single genus. Similarly, the species or groups of species marked
A, B, C, and E possibly indicate so many different genera. But
before more certain conclusions can be formed the erect forms will
have to be considered, more specimens must be forthcoming, and
especially must the various stages in the life-history of the zoaria
of different species be examined. As the facts stand it seems
probable that zooecial characters rather bear generic and zoarial
specific significance. Such a general law, however, must not be
applied blindly, but always with regard to its bearing upon
evolutionary series; and the test for a common genus among several
species exhibiting similar zooecial characters must be the identity of
developmental stages in zoarial growth.

IV. TOPOMOEPHS.1

In the discussion above on generic and specific determination, two
characters have been disregarded — the presence or absence of
avicularia and of closed zooecia.

Scattered irregularly among the normal zooecia of the reptant
'genera' Beptoceritites and Beptomultelea are individuals of extra-
ordinary shape, generally having the distal portions of the aperture
drawn out to form a long tongue. Such individuals have been
considered the homologues of avicularia in Cheilostomes, whose
function is regarded as protective. The nature of the Eleid
avicularia is fully discussed in the British Museum Catalogue.2 What-
ever their physiological significance, the morphological fact remains
that their distribution is irregular. Never very frequent, they are
often so rare that large portions of the zoarium are free from them.
For instance, from the large zoarium of the figured specimen of

1 6 T6TOS, ' the place,' and y /lopQ-li, ' the form.'
2 J. "W. Gregory: British Museum Catalogue of Cretaceous Bryozoa, vol. i (1899),

pp. 287-288, where references to other writings are given, of which that by A. W.
Waters, " Chilostomatous Characters in Melicertitid;e " (Ann. Mag. Nat. Hist., ser.Ti,
vol. viii, 1891, pp. 48-53), should be read in this connection.
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W. D. Lang—The Reptant Eleid Polyzoa. 67

Beptomultelea tuberosa, d'Orbigny (B.M. 36,746), pieces of some size
-containing no avicularia might be broken, which, if found in the
first instance, would have been placed in the 'genus' Semimultelea.
Unless, therefore, a given zoarium is known to be complete, which
is not often the case, there is no means of knowing whether,
although no avicularia are seen, they did not occur in the lost
portions, because their distribution is rare and irregular, and their
presence or absence has not been discovered to be correlated with
any other structure.

The distribution of closed zocecia is not generally sporadic like
that of avicularia, but when one occurs others are associated
with it, often in the same numbers as the normal zooecia, generally
more frequently, and often forming an area composed of closed
zooecia only. Like the avicularia their physiological significance
is a matter of conjecture,1 nor does the study of the rest of the
zooecia interpret their apparently irregular distribution.

In his diagnosis of Semimultelea irregularis, d'Orbigny, Gregory
remarks that the zooecia are " separated by ridges." This is very
clearly shown in most of the zoarium of the specimen B.M. D 4867,*
but not so clearly, if at all, in other parts, and not at all in specimens
B.M. D 4818 and D 4843. Again, Gregory cites this character as
sometimes occurring in Beptelea pulchella, d'Orbigny. Forms
possessing it he calls var. plana. The character again occurs in
parts of the zoarium of the type-specimen of Semimultelea Dixoni,
Lang (B.M. D 7845). It may be said, therefore, that ridges
between the zooecia occur as a character in various forms of reptant
Eleiils, in scattered parts of the zoarium ; and that the distribution
of these areas is determined by unknown conditions.

Parts of the zoarium containing abnormal zocecia may be found
outside the Eleids. The linear arrangement of apertures is specifically
distinctive of Probosciiia radiolitorum (d'Orbigny). But parts of the
zoarium are liable to occur in which the arrangement of apertures
is irregular. A case of this (specimen D 975) is figured in the
British Museum Catalogue.2

In the Cretaceous forms of the genus JUembranipora, a Cheilostome,
the shape of the aperture is seen to vary in the same species. In
some instances this variation is clearly connected with Astogeny;
the different shapes are growth stages. For example, a very
general sequence is as follows:—The first formed zocecia have
circular apertures, and approaching the distal parts of the zoarium
the shape of the aperture changes to oval, to ovate to very long
oval, nearly elliptical3; and katagenetic stages are shown. But
besides this zooecia are often found whose apertures are of a shape
differing from those in their immediate neighbourhood.

Instances might be multiplied, but enough have been cited to

1 J. "W. Gregory: British Museum Catalogue of Cretaceous Bryozoa, vol. i (1899),
p. 2'JO.

2 British Museum Catalogue of Cretaceous Polyzoa, vol. i (1899), p. 50, text-fig. 1.
3 These terras are used with their hotanical significance, as defined, for instance, by

Asa Gray, " Structural Botany," 1879, p. 95.
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68 W. D. Lang—The Reptant Eleid Polyzoa.

show that this phenomenon of isolated patches of abnormal zooecia
occurs commonly among Polyzoa. And for these local forms
I propose the name Topomorph, a purely morphological term,
describing any part of the zoarium in which the zocecia differ
from those of the rest of the zoarium. Thus it includes, for
instance, growth stages, "localised stages,"1 peculiar forms due
to external conditions such as overcrowding or a different food
supply, to possible intermittent or seasonal causes such as repro-
ductive activity. The characteristic of the term is its freedom
from physiological implication, and herein lies its value, for it
can be used in morphological descriptions before the origin or use
of the described parts is known. Whereas the terms variety (as
in the case of var. plana above), stage, etc., imply systematic or
developmental relations which on further investigation may or
may not be found to hold; and the term ' form ' (as, for instance,
Sparsicavea carantina, d'Orbigny, form franquana) is far too useful
and too widely used as a general term applicable to zooecium,
zoarium, or parts of a zoarium, and to members of other groups
of organisms, to be limited by a technical and special significance.
To describe a part of a zoarium of a species of Membranipora in
which the apertures were ovate as a topomorph of species x, and
to describe it again as a growth stage of the species, because it has
been discovered that a stage with circular apertures always precedes
and one with elliptical apertures always succeeds it, implies no
incongruity nor contradiction, because the first is a morphological
term describing structure, and the second a physiological term
describing the behaviour of the species.

It is hoped that this paper, though adding little to what is
already known about the Eleids, may be of some use to the

..collector in helping him determine the species by presenting them
in a tabular arrangement, that the occurrence of forms new to
England may stimulate further collecting, and that the suggestions
concerning generic distinctions may place in a more hopeful light
the ultimate discovery of the evolution within the group and of the
true relations of its members among themselves.

EXPLANATION OF FIGURES IX TEXT.
FIGS. 1-11.—Diagrammatic representations of apertures of Eleids.

All the figures are very much enlarged, but their sizes are not comparative.
FIG. 1. Aperture of JLeptelea ligeriensis (d'Orbigny). After d'Orbigny.

,, 2. Aperture of Repteleapyriformis (Michelin). After Michelin.
., 3. Aperture of Septelea actceon (d'Orbigny). After d'Orbigny.
,, 4. Aperture of Semimultelea Dixoni, n.sp. From the type-specimen (B.M.

D7845).
,, 5. Aperture of Septoceritites Rowei, Gregory. From the type-specimen (B.M.

D4244).
,, 6. Aperture of Semimultelea irregularis, d'Orbigny. From the specimen

B.M. D4867.

1 I.e. local recapitulations. See E. T. Jackson, "Localised Stages in Develop-
ment" : Mem. Boston Soc. Nat. Hist., vol. v, No. 4 (1899), pp. 92, 139, 141. See
also "\V. D. Lang, " Stomatopora antiqua, Haime ": GEOL. MAG., 1905, pp. 259,260.
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. 7. Aperture of Semimnltelea acupunctata (Xovak). After Novak.
8. Ditto.
9. Aperture of Reptomitltelea sarissata, Gregory. From the type-specimen

(B.M. D7106).
10. Aperture of Rrptomnltelea Reussi (Pergens). After Pergens. Other zocecia

in Pern-ens' figure have a much more rounded distal angle.
11. Aperture of Reptomultelea tuherosa, d'Orbigny. From the specimen

B.M. 36,746.
12. Part of the zoarium of the type-specimen of SemimulteUa Dixoni, n.sp.

(B.M. D 7845), showing normal zooocia (n.z.) ; closed zooecia (c.z.) ;
a topomorph with ridges between the zooecia (t.r.) ; and a topomorph
composed of areas marked out on the zoarium by raised ridges, but with
no closed or open apertures (<.). x about 24. Somewhat diagrammatic.

V . — M A C H I N E - M A D E IMPLEMENTS.

By F. J. BENNETT, F.G.S.

4 TTENTION has lately been called by M. Marcellin Boule to
A the production in cement-mills in the Commune of Guerville,
near Mantes, of all the more characteristic forms of Eoliths, and
of these he has given photographic reproductions. The evidence*
for the necessarily artificial shaping of Eoliths had for many years
been questioned by him, because he had found chipped flints of this
character in the midst of Oligocene or Miocene beds in Auvergne
and in the Velay; and it seemed imprudent to infer the existence
of man in those early stages of the Tertiary period in the absence of
osteological evidence.

In speaking here of machine-made implements I do so advisedly,
because all stone implements were once referred to natural or
supernatural causes; the obvious arrow-head, for instance, being
termed an ' elf-bolt.'

M. Boule, however, seeks only to show that stones shaped like
Eoliths may be produced by Nature, because he finds that they are
produced by certain pseudo-natural, machine-made torrents, and so
considers that Eoliths are due to such torrential action. Yet the
Eolithic deposits known to the writer do not seem to indicate
torrential action.

The first objection is that M. Boule compares known and
unnatural agencies with natural ones, and the analogue of his
machine-made torrent would be hard to find in Nature and would be
most exceptional there, and yet to this he would refer all Eoliths.1

The Mantes wash-mill apparently deals only with flints fresh from
the chalk, while the flints from which the Kent plateau Eoliths
were made were mostly tough and much weathered, and not as a rule
•such flints from which good chipping can be obtained ; and that
may account a good deal for their rough execution, and for their
non-acceptance by some observers.

Anyone who is a flint-knapper knows that the results obtained
from the one kind of flint are very different from those obtained
from the other, that the fracture varies with the flint, and that in

1 Nature, Aug. 31, 1905, p. 438 ; Sept. 28, p. 538 ; and Oct. 26, p. 635 ; see
also L'Anthropologie, vol. xvi, p. 257, in which the detailed observations of
M. Boule are published.
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