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On Dr. Bertkaw's Classification of the Order Aranec,
or Spiders. By Prof. T. THORELL.

It is a well-known fact that a natural classification of the
Spiders—which form the best studied, the most numerous, and
perhaps the most interesting Order of the Class Arachnida—
is a problem, the solution of which offers very great difficulties,
and that a generally adopted system of classification of these
animals is therefore still a desideratum. Most of the older
arachnologists, such as Lister, Clerck, De Geer, and, at first,
even Latreille¥, based the distribution of the Spiders into higher
groups, not on differences in their organization, but on certain
peculiarities in their Zabits, especially on their mode of loco-
motion and the form of their webs. Against this principle
of classification the objection may be reasonably made that it
is rather unscientific, not being founded on characteristics
taken from the animals themselves; it has nevertheless been
maintained by some more recent authors as the basis of their
classifications. It may at first sight appear difficult to under-
stand the reason of thus adhering to a principle which in
other departments of zoology is generally and justly abandoned,
if ever made use of; but I think it may easily be explained
by the fact that the differences in the form of the web and the
mode of locomotion which the Spiders exhibit correspond, upon
the whole, with a peculiar * habitus” and with modifications

* In Cuvier, ‘Le Régne Animal, distribué d’aprés son Organisation,’
il (1817).
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in the animals’ structure, which, it is true, may sometimes
be difficult sharply to define, but which, in general, make it
easy to decide to which of the divisions, based on these differ-
ences, a spider belongs, even when nothing is known of its
habits.

Concurrently with some classifications in which Spiders
were grouped In two or more great divisions, according to
differences in their inner (Dufour) or outer (Walckenaer,
Blackwall, &e.) structure, several attempts were also made, at a
ratherearly period, to combine the two principlesin question, the
structural and the biological, the principal stress being laid on
the organization, especially on the modifications of the external
parts, the characters taken from the animals’ habits and webs
being considered less important or auxiliary. Thus the old
well-knownhiological groupswere, in general, maintained, often
even with the old denominations given to them by Latreille—
Orbitele, Inzquitele, &e. An important step in this direc-
tion was made by Sundevall, who, in his ¢ Svenska Spind-
larnes Beskrifning 7 # (Description of the Swedish Spiders),
gave a rather detailed exposition of the characteristics, taken
from the external parts, which he considered to distinguish
each of the seven “ tribus ” (Orbitele, &c.) into which, with
Latreille, he divided the Spiderst; the form of the web &e.,
he mentioned first at the end of the diagnoses of the different
“tribus.” In his ¢ Conspectus Arachnidumn ’ (1833) Sundevall
retained, it is true, the same great groups, but he called
them ¢ families,” and changed their names into Epeirides,
Theridides, Drassides, &c.; and thus escaped the accusa-
tion of having regarded the form of the webs and the mode of
locomotion, impled in the Latreillian names, as the distin-
guishing characters of the groups adopted. e was followed by
Westring, who, in his admirable work ¢ Aranes Suecice,’
characterized his “ families”’ Epeiridee, Theridide, &e. still
more sharply and more in detail than Sundevall had done.
As, however, Sundevall and Westring were but insufficiently
acquainted with extra-European spiders (Westring took into
consideration only those found in Sweden), the characters of
the groups adopted by these authors do not always hold good
for the exotic forms, and are in many respects in need of
enlargement and other modifications; but the method of
characterization followed by them, and especially by West-
ring, is no doubt still the right one, <. e. to give a detailed
exposition of (at least) the external parts in each group,

# K. Vetenskaps-Akademiens Handlingar for & 1829, pp. 199-203

(1830).
t The Territelz of Latreille he called, however, “ Theraphose (Walck.).”
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noticing the exceptions from every character thus given, so
far ag they are known; adding to this exposition such re-
marks on the habits &c. of the animals as may be of use in
their determination or are of more general interest.

In a work treating of the synonyms of a certain number
of European Spiders®, in which some definition of the genera
adopted was necessary, and where it also seemed desirable to
have their systematic connection indicated, I have myself
adopted, in the main, the classification of the aforesaid anthors;
but as it had become necessary, from the progress of arach-
nology in general, and especially from the great number of
new genera and species discovered in later years, to resolve
the seven great ¢ families” or “tribus ” into a number of
smaller groups (already at that time in part called “ families ),
I readopted for those greater groups, each divided into a
certain number of families, the old Latreillian denominations,
only with a few slight modifications (Orbitelariz, Retitelariz,
Tubitelariee, &ec.), and raised them to the dignity of Suborderst
—a term instead of which I shall here use that of Tribus.
I further endeavoured to characterize the different suborders
or tribus as far as was necessary for the classification of the
FEuropean genera ; as to the exotic families and genera, I also
tried to determine to which of the tribus adopted by me they
probably belonged, without, however, concealing from myself
that “ a by no means inconsiderable number of forms could
not without great uncertainty, even if at all, be included
under the hitherto received families and higher groups”f,
and that probably one or more new tribus would in the course
of time be proposed §, for instance by dismemberment of the

# Thorell, ¢ On European Spiders,” I. (in Nova Acta Reg. Soc. Sei.
Upsal. ser. 3, vol. vii. fase. i. et ii., 1869 and 1870); [1I.] ‘ Remarks on
Synonyms of European Spiders’ (1870-1873).

+ Some vears later (see Thorell, “ Description of the Aranes collected
in Colorado in 1875 by A. 8. Packard, jun., M.D.” in Balletin of the
U.S. Geological and Geographical Survey, vol. iii. no. 2, p. 477, 1877)
I changed this word into the less significant term ‘“Sections,” it having
been justly remarked (by Gevsticker) that the differences between the
groups in question were not of suflicient weight to warrant for them the
name Suborder. The term “ Tribus” used by Latreille has, however,
the priority, and is also preferable, in so far as it implies that the groups
are natural, or formed of closely allied families and genera.

1 Rem. on Syn. p. 596. ) 1

§ In ¢‘Die Arachniden Australiens,’ p. 231, L. quch has formed the
Tribus (Suborder) Ruditelarie for the genera Celenia or Thiaosoma and
Cryptothele ; T think, however, that these genera may be included under
the Orbitelariz (see Rem. on Syn. ’p 599). More recently Dahl has
formed the Tribus (Suborder) Plagitelarie for Pholeus, characterized by
having only two air-sacs and no_tubular trachew (see F. Dahl, «“ Analy-
tische Bearbeitung der Spinnen Norddeutschlands, mit einelr*a,natomisch-

2
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great and polymorphous tribus Tubitelarize. But in spite of
these and other shortcomings, the classification of the Spiders
given in my work ‘ On European Spiders’ has, with or with-
out some slight modifications, been adopted by most living
arachnologists.

Very different from this classification, in which the primary
groups of the Spiders are distinguished chiefly by means of
characters taken from the totality of their external parts, and
little notice is taken of their internal or anatomical structure,
is a system of classification lately proposed by Dr. Philipp
Bertkau* of Bonn; for not only are the principal groups in
this system based on features which are more isolated and
by most other authors considered to be of comparatively less
importance, but he also gives much attention to the internal
parts, and especially to the differences in the structure of the
breathing-organs, thus approximating to the classification
adopted by Dufour. But while Dufourt and, at last, follow-
ing him, Latreille} divided the Spiders into “ Quadripul-
monatres”’ and “ Bipulmonaires” (Tetrapneumones, Latr.,
and Dipneumones, Latr.), on the ground of the different
number, four or two, of their air-sacs or so-called lungs (lung-
sacs, lung-books, lamellar traches), they are by Bertkau
divided into the two suborders Zetrasticta and Tristicta, the
former with four, the latter with three breathing-holes (spi-
racles, stigmata). The Tristicta are further divided into two
groups, Cribellata and Meromammillata, of which the former
are provided with the spinning-organs known under the names
of cribellum (or inframammillary organ) and calamestrum,
the latter being devoid of these organs; the Meromammillata
Bertkau divides into Perissonycha, with three, and Artiongcha
with fwo tarsal claws. All these different groups are divided
into a certain number of ¢ families,” in the characterization
of which the structure of the organs of respiration and gene-
ration plays in general an important part. To the diological

biologischen Einleitung,” in Schriften des naturwissenschaftlichen Vereins
fiir Schleswig-Holstein, vol. i. 1883).—On the systematic position of
Pholeus (and Clenium), see further on.

* See especially his * Versuch einernatiirlichen Anordnung der Spinuen,”
in Archiv fur Naturgeschichte, xliv.i, pp. 351 et seq. (1878), and his
treatise ¢ Ueber das Cribellum und Calamistrum. FEin Beitrag zur His-
tiologie, Biologie und Systematik der Spinnen,” ¢bid. xIviil. i. pp. 316 et
seg. (1882).

g'l' ¢ Observations sur quelques Arachnides quadripulmonaires,” in An-
nales générales des Sciences Physiques, vol. v. p. 26 (1820). Itis known
that Dutour, believing that Dysdera had four air-sacs, erroneously referred
that genus to his “ Araignées quadripulmonaires.” i

1 In his ¢ Familles Naturelles du Régne Animal, &c.,” 1825,
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characteristics a systematic value is, on the contrary, but
rarely attributed.

If T undertake here to offer some critical remarks on Dr.
Bertkau's now-mentioned views, I do so with great hesi-
tation, and because I have in vain waited for some person
more competent than myself, or at least more versed in the
anatomy of the Spiders, to undertake a review of Dr. Bertkau’s
works on the classification of this group of animals. These
works (of which the most important, ¢ Versuch einer natiir-
lichen Anordnung der Spinnen’*, was published nearly eight
years ago) are indeed worthy of the greatest attention, not
only of every arachnologist, but of zoologists in general ; for
besides being of great interest from a classificatory point of
view, they are rich in new and important observations on the
life-history and the anatomy of the aninals on which they
treat. Dr. Bertkau is, as is generally known, a most saga-
cious and learned entomologist; he has, more especially in
the field of arachnology, enriched his science not only with
good works of a systematic, descriptive, and zoogeographical
character, but also with many anatomical and biological dis-
coveries of great importance ; it is, for instance, to Dr. Bertkau
that we are indebted for our knowlege of the principal parts
of the male organs of copulation in Spiders, and of the tunctions
of these parts, of which we had formerly only imperfect and
erroneous notions.

Before entering on the examination of Dr. Bertkau’s spider-
system 1 ought perhaps to try to give an answer to the criti-
cisms which he has directed against the method now-a-days
most generally adopted of classifying the animals in ques-
tion, and especially against the classification adopted in
my work ‘On European Spiders.’” That this classification
should, in many points, be modified and improved, and that
some of Dr. Bertkan’s criticisms are fully justified, I am,
however, the first to acknowledge.

The considerable progress which arachnology has made
during the last quarter of acentury must of course have exercised
a modifying influence on the attempts at a natural classification
of the animals before us; but it cannot well be said that this
progress has made the solution of the problem more easy than
1t formerly was. The difficulties which here present them-
selves depend, as Bertkau (4, p. 352) justly remarks, chiefly
on the body of the spiders being (compared with that of in-
sects and crustaceans, for instance) but little differentiated, or

# In the following pages, when citing this ‘ Versuch’ and the treatise
‘Ueber das Cribellum und Calamistrum ’ (see above, p. 304, footnote), I
shall, for the sake of brevity, call the former work .4 and the latter 5.
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formed of but a small number of parts (segments, extremities,
&c.), which parts, again, show only slight variations in the
different spiders; from this it follows that the entire group is,
upon the whole, of a highly uniform aspect, exhibiting but few
important structural points on which to rely for a natural
classification.

Other difficulties arise from the fact that most of the cha-
racters generally found to be constant, and therefore of import-
ance in the classification of these animals, may yet vary most
materially in one and the same group. The tarsal claws, for
instance, the number of which (three or two) gives such
good and reliable characters for many tribus and families,
may, however, within the same family, be sometimes two,
sometimes three; in a few genera (FPalpimanus, Dasumia)
some of the legs have, in the same animal, three, and the other
legs only two tarsal claws. The distribution and the number
ot the eyes, which also often give sure characters both
for tribus and families, may nevertheless be very different
within the same family or even the same genus (Nesticus,
Hadites). It might have been expected that, just as the
presence and peculiar stiucture of the spinning-apparatus is
perhaps the most salient and most characteristicfeature through-
out the whole Order of Spiders, so the number and the shape of
the spinners ought to offer reliable characteristics for the
different higher and lower groups within the Order; but even
this is far from being the case, as I shall have occasion to
remark further on.

Add to this that the two sexes of one and the same species
often differ from one another in the most important points,
and that the young specimens are often very unlike the adults,
and it must be admitted that it is not an easy task to draw
up a natural classification of this order of animals.

If (passing by, for the moment, the more special criticisms
in Dr. Bertkau’s works, viz. those which relate to the families
and genera, and which we shall take into consideration as
suitable opportunities occur) we fix our attention on his ob-
jections to dividing the Spiders into the seven tribus Orbite-
lariee, Retitelarize, Tubitelarize, Territelarize, Laterigradee,
Citigradz, and Saltigrade, these objections may perhaps be
summarized as follows :—

1. A ligher group, suborder or tribus, is natural only on
the condition that all the families and genera included in it
are more closely related to each other than to any genus or
family of another suborder or tribus (B, p. 345). But in the
system of classification in question there are genera which,
though belonging to one and the same family, differ more
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from each other than from genera belonging to another family,
nay, even another tribus (4, p. 353) ; and the aforesaid con-
dition is only fulfilled, among the seven tribus, by the Terri-
telarie, and approximately also by the Laterigradee and the
Citigradee. The Orbitelari® contain, as an alien element, the
Uloborinz ; the Retitelariee the genus Pachygnatha ; the Sal-
tigradee the family Eresoida ; the Tubitelariee are composed
of the highly heterogeneous families Agalenoide, Filistatoide,
Dysderoidee, and Drassoide (B, pp. 335 and 336), and
form a receptacle into which all those forms have been
thrown that could not find a place in the other tribus
(B, p. 345).

2. Of a natural system of classification it may be required
that the groups regarded as coordinate (““gleichwerthig )
should really have the same systematic value ; but this is not
the case with the aforesaid tribus: the Territelarice, for in-
stance, correspond in value to all the other tribus taken
together (B, pp. 86 and 87).

3. The characters employed to distinguish the different
tribus are partly (for instance, Orbitelarize and Retitelarize) of
a very subordinate nature, and even then liable to exceptions,
partly not indicated at all or not given with sufficient sharp-
ness (B, p. 334). The insufficiency of the hitherto received
classification shows itself in the vacillating opinions as to the
family in which various genera ought to be placed (4,
p- 393).

4. The denominations Orbitelariee, Retitelarize, &c. are not
systematic categories, but only names that indicate a biological
peculiarity (B, p. 336).

Briefly, then, the tribus adopted by me are (1st) neither
natural, (2nd) nor of the same value, (3rd) nor distinguished
by sufficiently important or distinctly expressed characters ;
and, 4th, their names are inappropriate.

In so far as these criticisms are directed against the
classification adopted in my work ¢ On European Spiders,’ it
should first of all be borne in mind that it was not my in-
tention in that work to give a complete characterization of the
different tribus, but only to adduce, concerning those groups,
as much as appeared to be, at that period, necessary and
sufficient for the referring of a given family or genus to the
tribus to which it was believed to belong ; it should further
be observed that in that work the principal stress was laid on
the European forms, the disentanglement of the synonyms of
which was its chief object. It was supposed that the cha-
racters which had been given of the groups in question by other
authors, and especially by Westring, were known to the



308 Prof. T. Thorell on Dr. Berthaw's

readers of the work, and consequently that they would not
find it difficult to refer an unknown spider (at least a Furopean
one) to its respective tribus. Only the most prominent and
interesting forms of exotie spiders then known were mentioned,
and an attempt was made to assign to the exclusively exotic
families a place in the different tribus, so far as my restricted
knowledge of the matter permitted me to do. And when I
believed I had determined, in a way sufficient for my purpose,
the limits of the six higher tribus, I could, when coming to the
lowest, the Tubitelarise, which also is the most polymorphous
and therefore most difficult to characterize in few words, re-
strict myself to a negative characteristic, viz. that of saying
that all the spiders then known “which could not be classed
under another tribus” belonged to the Tubitelarie*. In
order to distinguish the Orbitelarize from the Retitelariz, only
one character of the many given, for instance, by Westring,
was, it is true, adduced by me-—that, namely, which is taken
from the height of the clypeus compared with that of the area
formed by the four central eyes, a character which has its ex-
ceptions (duly indicated) quite as well as all the other marks
adduced by Westring, including even that given by Bertkau as
distinguishing his Epeirides from his Theridide, viz. the pre-
sence in the mandibles of the former group of a so-called
basal spot (‘“ Basalfleck””). That there should exist an isolated
characteristic always and without exceptions sufficient for
the limitation of all the different tribus, I do not believe,
and never have believed.

1. That some of the tribus, as they have been understood in
my above-named work, contain elements that ought to be
removed from them, I hasten to admit; and it is in the first
place Dr. Bertkau’s merit to have assigned to those alien
elements a better place in the system. Thus I unhesitatingly
admit that the Eresoidee do not belong to the Saltigradee, and
that they probably have their true place in the vicinity of
Bertkau’s Amaurobiade, and therefore in the tribus Tubi-
telarize (the Palpimanoidee should probably also Le classed
under this tribus). I also agree with Dr. Bertkau that
Lachygnathe ought to be detached from the Retitelarize and
united with the Tetragnathoideef, within the tribus Orbi-
telarizz.  Both the Retitelariee and the Saltigrade may, I
think, after this elimination, be considered entirely natural
groups, at least as regards European forms. That not only
the Lerritelarize, but also the Laterigradee and the Citigradee

* ¢On European Spiders,’ p. 109.
T On this family see further on.
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are good systematic units, even Dr. Bertkau himself would
seem to admit. There remain then to be discussed the Tubi-
telarize and the Orbitelarize.  As to the former of these tribus,
Dr. Bertkau enunciates nearly the same opinion about its
nucleus, the family Drassoide, as I had expressed about the
tribus T'ubitelariee in general, viz. that in their habitus and
i their way of life the members of this family show a certain
polymorphism and manifold points of contact (* Anklinge ')
with other families (4, p. 875 ; conf. Thor., On Europ. Spid.
pp- 41 and 109). Just as the family Drassoidee is a natural
group notwithstanding its being looser and more poly-
morphous than most, it not all, other spider families, so the
tribus to which the Drassoide belong, and which is, as it
were, an enlargement or amplification of that family, is, I
think, a natural group, although it be less compact and more
polymorphous than the other tribus. As to the Agalenoids,
they are so nearly related with the Drassoida, and show such
gradual transitions to this latter family, that arachnologists
have, in general, had recourse to the character (in this case
quite artificial) afforded by the different number of the tarsal
claws, in order to be able to distinguish these two families;
so that genera (Agraca, for instance) which in all other re-
spects closely agree with the Agalenoidee have, on the strength
of that character, been removed from this family and placed
among the Drassoidas. That the Dysderoide (of which we
shall speak more in detail further on) differ from the other
Tubitelariee in a few important points and show some affinity
with the Territelarize is true; but they are, at all events,
much more closely related to the typical Tubitelarize than to
any other spiders. If the Tubitelariee should be resolved into
two or more tribus, then the Dysderoidae might, of course, be
made to form a particular tribus, as might perhaps also be
the case with the Filistatoidee ; I for my part prefer, however,
for the present not to increase the number of the tribus
generally admitted, and think it is better to add the two
above-named (and other) more or less aberrant families to
those tribus within which they have their nearest allies. It
is indeed quite easy to dismember and divide the different
groups, tribus, families, and genera almost ad infinitum ;
but it is more difficult and, [ think, more meritorious to try to
unite themn into higher units, and thus to form of all these
apparently “ disjecta membra ™ an organic whole—a system.
2. With regard to the objection made by Dr. Bertkau under
this head (2), it would indeed appear as it the claim to a
natural classification, which he sets forth, were quite reason-
able; but in reality it is not so. It is not the zoologist or
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botanist who creates the natural groups of animals or
plants, for these groups already exist in nature, sometimes
sharply distinguished from each other, sometimes more or less
closely united by means of transition-forms. The naturalist
must take them as they are, learn to know them and to cha-
racterize them—that is all.  Now it is not often the case, in
nature, that two or more (in our classifications, coordinated)
groups really are of precisely the same systematic value;
and on this circumstance depend the often so greatly varying
opinions as to whether a given group shall be considered
coordinate with or subordinate to another. The case is the
same with most zoological higher groups, as, for instance,
with the zoogeographical ¢ Regions” into which the surface
of our globe is divided : one region is of greater value, in a
zoogeographical respect, than the rest, and is therefore by some
authors divided into ¢wo regions ; another region is of less value
than the others, and is therefore sometimes considered a mere
Subregion, or part of another Region; and as we cannot
change the distribution of land, water, &c. on the earth, there
is no help for this. 'We need not go far to find similar
examples in zoology. The class Arachnida is, I believe, in
general (if we do not include the Pantopoda or Pycnogonoidae
in this class) divided into the following orders :—Aranes,
Pedipalpi, Scorpiones, Opiliones, Chelonethi (Pseudoscor-
piones), Solifuge, Acari, Acanthotheca, and Cormopoda
(Tardigradee). Now these groups ought, it would seem,
to be of the same systematic value; but this is far from
being the case; some of them may, in fact, with almost
equal reason be regarded as subordinate to or as coordinate
with another. Thus we see that the Pedipalpi and the
Scorpiones are by some arachnologists united into a single
order, of which they form two suborders; Pedipalpi, Scor-
piones, Opiliones, Chelonethi, and Solifugas are often al/
considered to form together a single order, that of the Arthro-
gastra. The Acari are sometimes considered to be a subcluss (as
I, for my part, think that the Cormopoda should be considered)
of the same value as all the foregoing orders taken together—
and so on. And it is quite impossible to change this state of
things by assigning to the groups in question new limits, so
as to form them into really coordinate groups, for they are all
so well defined in nature, so *“ natural,” that nobody can think
of altering their compass. In fact, “ The works of Nature
refuse to be crammed up into the pigeon-holes systematists
would like o get them all into.”

T therefore think it of little use to enter upon a minute exa-
mination, from this point of view, of the tribus into which
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Spiders are in general divided. I think these tribus are ap-
prozimately of the same systematic value, and this, if true,
is quite sufficient. An exception may, however, be made for
the Territelarize, which really differ from the other tribus by
characters of much greater importance than those which
distinguish the other tribus from each other; they form a
group that may, with almost €qual reason, be regarded as
coordinate with all the other tribus taken together, as with
each of them. IHowever, since Holmberg# and Bertkan
(4, p. 361) have shown that Catadysas pumilus, Hentz, which
Hentz{ classed with the Territelarize, although this spider has
only two air-sacs, canmot belong to that tribus (it belongs
probably, as Holmberg thinks, to Zora or to an allied genus),
and that Hentz’s description and figures of the mandibles and
maxille of Catadysas must be erroneous, the most important
reason for regarding the Territelariee as a group of only
about equal value with the other tribus, and as united with
the other spiders by transition-forms, no longer exists.
They now show themselves to be very sharply distinguished
from all other spiders, and I do not hesitate to admit that they
may be considered a group of higher rank than the others,
which in their turn may be united into a group of the same
dignity. For these higher groups or suborders, the old La-
treillian names Tetrapneumones and Dipnecumones may be
readopted. The suborder Dipneumones, then, would consist
of the six tribus Orbitelarize, Retitelarize, Tubitelarize, Lateri-
grade, Citigrade, and Saltugrade ; the suborder Tetrapneu-
mones, on the contrary, consists as yet only of one such group,
the Territelarize, from which, however, the Liphistioidee might
perhaps be separated and made the type of a separate tribust.
‘When Bertkau says that ¢ the family Theraphosoide alone
showsnearlyall those diversities that have been observed within
the risticta” (4, p. 361), this is, no doubt, an exaggeration ;
I cannot find that within the whole suborder Tetrapneumones
there exist such widely dissimilar forms as, for instance, Gas-
teracantha and Attus, or Ulesanis and Pholcus. But that the
Theraphosidee, Auss., ought to be divided into several families,
there is no doubt whatever §.

#* “Observations & propos du sous-ordre des Araignées Territélaives (Ter-
ritelari®), spécialement du genre Nord-américain Catadysas, Hentz, et de
la nouvelle tamille Mecicobothrioidée,” in Boletin de la Academia Nacional
de Ciencias en Cérdoba (Repiiblica Argentina), iv. p. 1563 (1832).

T ¢ Descriptions and figures of the Araneides of the United States,” in
Boston Journal of Natural History, vi. p. 237, pl. x. fig. 16 (1850).

1 Compare Thorell, “ Studi sui Ragni Malesi e Papuani. I'V. Ragni dell’
Indo-Malesia,” in Annali del Museo Civieo di Storia Naturale di ’Genova,
xxiii. (ser. 2, iii.), 1836 (in the press).

§ See Thorell, bid.
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3. It by no means rarely happens that in groups that are
highly specialized and very rich in species no sharp limits
can be drawn between the different lower groups into which
they must be divided. This must especially be the case with
the order of the Spiders, on account of the peculiarities in the
bodily structure of these animals, peculiarities of which we
have spoken above (p. 306), and which make their classification
so difficult. Even amongst the most natural coordinate
groups we find examples of some one of them being united
with another by “transition-forms "’ the systematic position of
which must, by sad necessity, be more or less uncertain ; and
the consequence of this is, that when we have, for some prac-
tical purpose (as in my work ¢ On Eur. Spid.’), to define such
groups by means of a single or a few characters, these become
either artificial or of subordinate weight, or even assume a nega-
tive form. Such groups (and to them belong the tribus of the
Dipneumones) should therefore, as has already been insisted
upon, rightly be determined by means of a more detailed ex-
position of the structure of their different parts, with indica-
tions of the exceptions from all the characters given. And it
will then be the preponderating émportance and number of the
characters by which a given form, for instance a genus, agrees
more with the one than with the other of the groups in ques-
tion, that decides to which of them it ought to be referred.
In such cases the choice sometimes depends on individual
appreciation, and the systematic place of the genus may thus
appear to be ¢ vacillating ; ” but this cannot well be avoided,
nor would it seem to be of much consequence, Though,
for instance, the Laterigrada are a natural group, it is scarcely
possible to draw a sharp limit between them and the Tubi-
telariee, or rather between the Heteropodoidae (Sparasside,
Bertk.) and the Drassoidee.  Through the Thomisoidee, the
Laterigradee also approach the Epeiroida of the tribus Orbite-
larim. The Lycosoide are not only nearly allied to the Dras-
soida (Zora, for instance), but they pass {through, for instance,
Sphedanus, Thor.) gradually and almost imperceptibly into
the Agalenoidee, and might therefore seem to be more closely
allied to this last-named family than to the Oxyopoidee, which
belong to the same tribus as the Lycosoida (Citigrade), nay,
are even regarded by Bertkau as a mere subfamily of the
Lycosoide. Epeiroides and Theridioida are held to be dif-
ferent families even by Bertkau, notwithstanding that he
considers (4, p. 401) ¢ the different form of the web to be the
essential and most important character by which these two
families may be distinguished from one another.” 1 think
therefore that it would scarcely be just to reject the old and
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most generally received classification on the ground of the
imperfections of which I have now spoken.

4. As to the denominations of the different tribus, they
are quite as appropriate as many others in constant use
in zoology. Mammalia, Reptilia, Awmphibia, Carnivora,
Oscines, &c. are generally received names, notwithstanding
that they express biological characters, and although there are
“ Amphibia ” which live only in water, ¢ Oscines "’ that do
not sing, &e. The great majority of the Orbitelarie are
really “round-web’ spiders; almost all Retitelarize make
more or less irregular nets ; most, if not all, Citigrade are fast
runners ; almost all Saltigrade jump, &c. No reasonable
objection can therefore be raised against the names Orbite-
lariee &ec., unless it were necessary to discard el such names
of zoological groups as are taken from biological characters,
or that do not suit al/, but only the greater part, of the forms
that belong to the group in question. Buat I do not think
that any one will urge against such names any wholesale doom
of condemnation.

I have now gone through and examined the ecriticisms
which Bertkau has formulated against the principal traits of
the classification of Spiders at present most in vogue, and have
endeavoured to confute them, in so far as they appeared to
me unfounded. I have tried to show that the deficiencies
which, without any doubt, are to be found in this classification,
have in a great part their source in the difficulties inherent in
the subject itself, and depending on the peculiar organization
of the Spiders, difficulties which it will therefore probably not
be possible to conquer completely., In part these deficiencies
may be overcome by dividing the order of Spiders into two
suborders, Tetrapneumoncs and Dipneumones, and these latter
into the six tribus Orbitelarie, Retitelarie, &e. (or into a
greater number of tribus if this should be considered more
convenient), as also by characterizing these groups by means
of more detailed diagnoses, instead of by isolated characters,
as is the case, for instance, in the modern and often useful,
but not equally scientific, ‘“analytical tables”*. In the
details of the system, asin the limitation of the families,
and in assigning the right place to several among them
whose affinities were contested or wrongly interpreted, many
corrections have already been made by Dr. Bertkau, and
many others may still remain to be carried out. By con-

* Tn his “ Analytische Uebersicht der européischen Spinnenfamilien ”
(¢ Mittheilungen des naturwissenschaftlichen Vereins fiir Steiermark,’
Jahrgang 1877), Ausserer has, with fine tact, omitted to try to charac-
terize the different tribus (subovders).
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tinuing, in this way, to build on the old ground, it would
seem that arachnologists might gradually draw nearer and
nearer to the point aimed at—a fully natural classification.
This point is aimed at by all the different zoological depart-
ments, and by Zoology as a whole ; nay, such a classitication
may be said to be the final end of this science, inasmuch as
the “system” is, as it were, a compendium of all that is
known about the natural objects in question; and a fully
natural system presupposes complete knowledge of their
natural history in its whole compass.

Bertkau’s opinion is, on the contrary, that the present ar-
rangement of the Order of Spiders must be abandoned, as
being fundamentally erroneous, and new principles laid down
for the classification of these animals. He says that, in
contradistinction to former arachnologists, he has in his new
system of classification taken into consideration all the modi-
fications in the structure of Spiders that are known to him,
laying more stress on the differences in the organs of respira-
tion than has been in general the case, and making use of
characters taken from the form of the web only in case of
need (4, p. 354). The principal difference, in this respect,
between the classification proposed by Bertkau and that of
other more recent arachnologists would, in fact, seem to con-
sist in his having, in characterizing both suborders and
families, attributed greater importance to differences in the
inner anatomical structure than is generally the case, taking
into consideration, in the first place, the different structural fea-
tures of the organs of respiration, and, in the second place, the
organs of generation. In his characterization of the fumilies,
the different shape of the tubular traches (which are some-
times ramified either in the form of a tree or in the form of a
bundle, and sometimes quite simple and unramified) plays an
important part. Now as the Arachnida may be divided into
two great groups, according as they breathe with (tubular)
trachex® alone, or with air-sacs either alone orin combination
with (tubular) traches, it might have been expected. that

* Tf, as is most generally believed, the lamellze of the air-saes are nothing
but modified ordinary or tubular trachese, then the Arachnida which
breathe with these latter organs must be older than, as they no doubt
are inferior to, those which breathe with air-sacs; some authors, how-
ever, regard these last-named Arachnids as the more original forms, and
as being directly descended from the fossil Eurypterids, the gills of these
Crustaceans having been directly transformed into the air-sacs of the
Arachnida (the Scorpions). How this supposed change came to pass it is
not easy to understand ; in the meantime we possess no less than jfour
different hypotheses for explaining it—one proposed by MacLeod, two by
Ray Lankester, and one by Kingsley !
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Bertkau, when he drew the characteristics for dividing the
Spiders into two suborders from differences in their breathing-
organs, would, in conformity with Dufour, have divided them
into such as breathe only with air-sacs, and have two pairs of
these organs, and those in which the posterior pair of air-sacs
is replaced by trachea,and which therefore have only one pair of
air-sacs.  But instead of that he has, as I have already
stated, chosen as the chief basis for his classification the
number of the openings through which these different organs
of respiration communicate with the exterior, and thus di-
vided the Spiders into the two suborders, Tetrasticta with four,
and Tristicta with three breathing-holes or spiracles. Ac-
cordingly he has separated the Dysderoidze from the rest of the
Spiders that have onlyone pair of air-sacs, or the Dipneumones,
and united them with the Tetrapneumones or Territelariae
in his suborder T'etrasticta. ~ But this new arrangement does
not appear to be at all a natural one; the different number
and position of the spiracles have not nearly the great sys-
tematic importance that Bertkau attributes to these charac-
ters. How untenable, in fact, is the basis for his two suborders,
1s demonstrated by the fact that Bertkau refers to his Tri-
sticta two genera belonging to two widely different families,
viz, Pholcus, Walck. (4, p. 398) and Ctenium, Menge¥, in
which, according to Bertkau’s own discoveries, the unpaired
spiracle and its trachess are completely wanting ! Consistently
he ought to have formed for the reception of these spiders a
separate suborder, Disticta; but he would then have been
obliged to separate Ctentum from the rest of his Theridide,
and to place this genus in the vicinity of Pholeust, which, of
course, could not be done in a “natural ”’ classification. As
to the unpaired spiracle, it no doubt corresponds to the two
posterior spiracles in the Dysderoide, or, in other words, the
two posterior spiracles of the Dysderoide are in the Tristicta
moved more or less backward, and are more or less intimately
untted with each other. This is proved not only by the fact that
the unpaired spiracle is often, especially when sitnated further
forward, evidently formed of #wo coalesced spiracles, but also
by the trachez which debouch through this spiracle being, as
in the Dysderoida}, one or two on each side, though in the

# See [Forster and] Bertkau, “ Beitrige zur Kenntniss der Spinnen-
fauna der Itheinprovinz,”in Verhandl. des naturhist, Vereins der preus-
sischen Rheinlande und Westfalens, Jahrg. xI. (4 Folge, x.), p. 349
1883).

( t Bertkau remarks (4, p. 398) that the tarsi of Pholcus opilionoides
are subdivided into a rather large number of small joints; the same had
been shown to be the case in Ph. pullulus, Hentz. See Thorell, “Descript,
of the Aranes collected in Colorado, &e.,” loc, cit. p. 483.

1 Compare Menge, ¢ Preussische Spinnen, pp. 298 and 300,
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Tristicta they often unite into a single short stem before
entering the common spiracle. The identity of the posterior
spiracles in the Dysderoidz and the unpaired spiracle in the
Tristicta also explains why the unpaired spiracle ts always
wanting in the Dysderoide (as well as in the Territelarize).
The position of this spiracle when present is, asis known, very
variable ; in general it is drawn backwards to the vicinity of
the spinners, but sometimes it has its place much more
forward, nay, even in the vicinity of the rima genitalis, just
as 1s the case with the posterior spiracles in the Dysderoidee.
That the unpaired spiracle in the group Anypheninz, Sim.
(which Bertkau, on the strength of its arborescent traches,
separates from the Drassoidee, making of it a separate family),
is situated sometimes very far from the spinners, sometimes
in their vicinity, shows clearly enough the little importance
of the position of this spiracle.

Bertkau himself does not always consider the position
of the unpaired spiracle and its trachem to be of much
systematic importance; he even refers to the same genus
(Argyroneta) two species, in one of which, the 4. aquatica
(Clerck), the two stems of the trachese have their opening
immediately behind the rima genitalis and penetrate through
the petiolum into the cephalothorax, there dividing into a
bundle of fine tubuli; whereas in the other (fossil) species, 4.
antiqua, v. Heyd., the spiracle is, according to Bertkau,
situated in the posterior third of the abdomen, while the
tracheze do not enter the cephalothorax, but divide into a
bundle of tubuli before reaching the petiolum®.

Even the paired spiracles of the Tristicta, by which the air-
sacs debouch, and which are in most cases situated near the
base of the abdomen, may sometimes be thrust far backwards ;
in Tetrablemma medioculatum, Cambr.t, for instance, they are
situated far behind the middle of the abdomen, and are, more-
over, placed very near to one another.

That the different form of the tubular trackee does not
always offer a reliable characteristic for distinguishing closely
allied families, is seen by the fact that Bertkan has been
obliged, on the ground of such differences, to separate the
genera Thanatus and Tibellus (Metastenus, Bertk.) from the
other Thomisoides, and to refer them to the Heteropodoidze

# See Bertkau, “ Finige Spinnen und eine Myriopode aus der Braun-
kohle von Rott,” in Verhandl. des naturhist. Vereins der preussischen
Rheinlande und Westfalens, Jahrg. xxxv. (4 Folge, v.), pp. 867 and 853
(1878).

+ “On some new Genera and Species of Araneidee,” in Proceedings of
the Zoological Society of London, 1873, p. 114, pl. xii. fig. 1.
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(Sparassidee), which are well distinguished from the Thomi-
soidz by the formof the parts of the mouth (especially the tooth-
armature of the mandibles), the low clypeus, &e.* Would
it not have been better to have written, in the diagnosis of the
“ Thomisidee,” “ Die 4 Tracheenschliuche veristelt (selten
einfach),” instead of ““ Die 4 Tracheenschliuche veristelt,”
quite as well as Bertkau, in his diagnosis of the “ Lycosidze,”
says, “ Augen in 3 (selten in 4) Reihen gestellt”? Or are
the structural chavacters to be considered invariable only be-
cause they are tuken from internal organs ? 1t would, on the
contrary, seem that within the province of the Arthropoda in
general, the characteristics given by the inner structure are
by no means more important or more constant than those taken
from the external parts. This has been remarked already by
Sundevallf, who has strengthened his opinion with examples
taken from the insects. And that also within the class
Arachnida, both anatomical and embryological characters may
be very different in closely related forms 1s seen, for instance,
from the fact that within a group so compact and so little
differentiated as the Scorpions, the first abdominal ganglion
is, according to Ray Lankester}, in the family Buthoidae (An-

* Compare Simon, “ Révision de la famille des Sparassidie,” in Actes
de lIa Soz16té Linnéenne de Bordeaux, 1830.

t “Svenska Spindlarnes Beskrifning,” loc. cit. p. 192,

T In a treatise with the title “ On the Muscular and Endoskeletal Sys-
tems of Limulus and Scorpio; with some Notes on the Anatomy and
Generic Characters of Scorpions, by E. Ray Lankester, assisted by W, B,
S. Benham and Miss E. J. Beck: Part V. Notes on Certain Points in the
Anatomy and Generic Characters of Scovpions, by E. Ray Lankester ”
(¢ Transactions of the Zoological Society of London,’ xi. part 10, 1385),
thisauthor has proposed a new classification of the Seorpions, which cannot
fail to cause some surprise among arachnologists. “No writer on Scor-
pions,” says he, * has given consistently a clear statement or (what is
more to be desired) good figures of the really important structural features
of the genera, subgenera, and species proposed or recognized by him ; and
it is with the object of pointing out w/het are the important points in
which Scorpions may vary that the present remarks are published.”
Among the fifteen points enumerated as important by Prof. Lankester,
10 less than eleven would, however, seem to have heen duly appreciated by
his predecessors; the remaining four are:-—(a) the above-named ditferent
disposition of the abdominal ganglia and of the great nerves of these;
(b) the different sculpturing cr ornamentation of the lamellae of tke air-
sacs; (¢) the shape of the spiracula, which are oval in “ Euscorpius,’
slit-like in  Buthus (Heterometrus, Xhr.),” and cireular in “ Brotheas”
(of the shape of the spiracula in the * Androctonini ” nothing is said);
and (d) the “ chitinization of the genital operculum, whether in two quite
separate plates, as in Brotkeas, or in one imperfectly divided plate.”’
Chiefly on the strength of the points (a) and (b) Prof. Lankester divides
the order of the Scorpions (which according to him form a single family)
into two subfamilies—I. Scorpionini (= Scorpionini+ Telegonini, Peters)
and II. Androctonini (= Androctonini + Centruiini, Peters). To his
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droctonoide) situated in the fourth abdominalsegment, whereas
in other scorpions it is, on the contrary, placed in the third of
these segments—a peculiarity which in the Buthoide neces-
sitates a different origin, from that in other scorpions, of the
nerve-stems which go to the two first pairs of air-sacs; and
while the embryos of Pandinus afiicanus are developed in
separate caca of the ovarian tubes, and are provided with a
long apophysis, proceeding from the mandibles, the embryos of
Buthus (occitanus) and of Huscorpius are devoid of this apo-
physis, and perform their whole development in the interior of
the ovary itself*. The case is no doubt the same, within the
order of Spiders, with the characters derived from the form of
the trachez and other internal organs, as with those taken
from the external parts, or which have been found in their
habits and instincts ; in the same way as there are Orbitelarize
that do not construct a web, or only an irregular one, Liycosoidee
with only two tarsal claws (for instance Z%hasyrcea), Pholcoide
with only six eyes (Spermophora), Theraphosoidee (Thera-
phosinee, Auss.) with six spinnerets (Hexathele) or with only
six eyes (Masteria), nay even Theridioidee with only two
spiracles ( Ctentum), so there may be Thomisoide with
simple, unramified trachese, Drassoidee and Theridioidee with
a more highly developed system of traches, &e.T

Scorpionini only #wo genera belong :—1. Scorpfo (with the subgenera
Euscorpius, Buthus, and Drotheas, and perkaps also Hemascorpion
and Opusthophthalmus), and 2. Telegonus. The Androctonini torm
a single genus, Androctonus (with the subgenera Zrionwrus and Cen-
trurus). It is therefore quite natural that Prof. Lankester regards
Peters’s classification of the Scorpions as a failure, and the genera adopted
by him as ‘‘in most cases unnecessary, often not even justifiable as sub-
genera.” On my attempt to develop this classification he says, ¢ Thorell
has added a number of genera to the already superfluous list, and has
modified Peters’s classification in what appears to me to be a retrograde
spirit 7 ; and, further, “Dr. Thorell has carried the formation of genera and
subgenera too far.” To this I will only reply, that I have never proposed
or adopted a subgenus, and that I do not understand why Prof. Lankester
has done me the honour of mentioning my name; for as he is of course
well acquainted with the works of all more recent authors in the field he
treats of, he cannot be ignorant that other arachnologists, and especially
Simon and Karsch, have increased the number of genera adopted by Peters
and myself by a great many new ones, and that these authors therefore, more
than I, are guilty of having modified the classification of the Scorpions in
what Prof. Lankester considers a “retrograde ” spirit. By going a little
further in the opposite direction, or that now commenced by Prof.
Lankester, one will, it is true, sooner and more easily arrive at a solution
ne ultra of the problem how to divide the Scorpions into natural families
and genera,

# See, for instance, Metschnikoff, ¢ Embryologie des Seorpions,” in Zeit-
schrift fur wissenschaftliche Zoologie, xxi. 1870.

+ I may be allowed here to mention a reason against laying, in the
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The importance in the modifications in the organs of gene-
ration also appear to me to have been somewhat overestimated
by Bertkau. That in the Dysderoide the testes and the
ovaries are united so as to form a ring¥®, just as in the Tetra-
pneumones, is a fact that shows, in combination with certain
other features in the organization of the Dysderoide, that
these spiders are more allied to the Tetrapneunmones than
are the other Dipneumones or Tristicta ; and this is also gene-
rally admitted. But to draw from these resemblances the con-
clusion that they are more nearly related to the Tetrapneu-
mounes than to the Tristicta is, I think, erroneous, as the
Dysderoidss agree with the Tristicta not only in the direction
in which the claw of the mandibles moves, and in the number
of the joints of the mferior spinners, but also in their having
only one pair of air-sacs—a character which, as I have already
remarked, ought to have been, more particularly with Bertkau,
of the most essential importance, and ought to have prevented
him from separating the Dysderoida: from the other Dipneu-
mones and uniting them with the Tetrapneumones. That the
Dysderoida have, in their general habitus, a striking resem-
blance with many Drassoide, cannot well be denied.

A character which, in Dr. Bertkau's classification, is of a
certain importance for the limitation of the families, is taken
from the different number (and the form) of the female’s
receptacula seminis. Thus the Tetragnathoide (Pachygna-
thida, Bertk.) differ from the Epeiroide and the Theridioidz
in having #hree such receptacles, not fwo only (4, p. 401).
Their cominon opening is situated, together with the orifice of
the oviducts, far (more or less) behind the spiracles; and this

characterizationof the different spider-groups, the chief stress on anatomical
features, as this reason may to many persous seem to be of great weight,
viz., the practical difficulties of determining, by means of such features,
the systematic place of an unknown spider. And that these difficulties
really exist, is seen, for instance, from the fact that many of the statements
concerning the structure of the respiratory organs &c. given by such an
experienced anatomist as Menge are, by Bertkau, shown to be erroneous.
Moreover,it will, with the method in question, often be necessary to destroy
the specimen that is to be determined, even in those cases where it belongs
toa very rare species, orisa “unicum,” and this is also a drawback of prac-
tical importance. But it may be objected against these remarks, thal the
aim of a natural system is not that of facilitating the determination of
the different species, but of giving an expression of their real affinities ;
and this is true—though there might perhaps be found some means of
reconciling both these claims. At least it would seem that if an anato-
mical feature really is of great systematic importance, there exists also
some external feature that corresponds to it.

% In Tegenaria domestica also the ovaries form, even till shortly before
the maturity of the animal, a perfect ring (see Dahl, ¢ Analytische Bear-
beitung, etc.,” loc. cit. p. 4).
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“ vulva” is not chitinized, but destitute of those horny parts
which in descriptive works is generally called epigyne (saro,
Menge). As this character in the female corresponds with a
peculiarity in the shape of the male palpi (their tarsal joint has
in ZLetragnatha and Pachygnatha a long movable hook jointed
to its base, which is absent in the malesof the true Epeiroide¥),
it may be reasonable to separate the Tetragnathoids, Menge,
with Pachygnatha, from the Epeiroidee, as a separate family.
Pachygnatha 1s, however, on the other hand, very nearly
related to certain spiders generally included in the genus
Meta ; this is shown, for instance, by the Pachygnatha Vethii,
Van Hass.t, which is not a Packynatha, but a true Epeiroid.
An unchitinized vulva is also found in all Territelariae,
Dysderoide, Filistatoidee, and Scytodoidee, the males of which
groups are distinguished by their simple, completely chitinized
palpal bulbus ; but the bulbus has this same structure also in
certain Epeiroidee, as Nephila and Nephilengys, the females
of which have a chitinized vulva; and these modifications in
the organs of copulation appear therefore, curiously enough,
to be of rather subordinate importance.

As we have already seen, Bertkau divides his Tristicta into
two great groups, Cribellata and Meromammillata, according
as they are provided with, or destitute of, the unpaired spin-
ning-organ called by Blackwall ¢ribeilum,the presence of which
is always united with that of a number of peculiarly formed
and symmetrically disposed hairs on the metatarsi of the last
pair of legs, forming the organ called by Blackwall the calamis-
trum. All spiderswhich possess these organswere by Blackwall
united into one tamily, the Ciniflonide, and Bertkau has now
not only gone back to Blackwall’s opinion of the systematic
value of the organs in question, but has raised the Cinitlonides
or Cribellata into a group of higher rank, divided into no less
than nine families (B, p. 337)—Zoropsidida, Miagrammopida,
Filistatidee, (Ecobiadee, Dinopide, Uloboridee, Dictynide,
Ereside, and Amaurobiade. Now it may at first view appear
strange that not all, or at least many, of those arachnologists
who have occupied themselves with the classification of the
Spiders have maintained Blackwall’s Ciniflonidee as a family,
or even as a group of higher rank ; more especially as the
cribellum and calamistrum are not only of importance in the
economy of these animals, but the cribellum, as Bertkau
remarks (B, p. 339), “is not an ordinary pair of spinners,

* See Emerton, “ New England Spiders of the Family Theridids,” in
Transactions of the Connecticut Academy, vi. pp. 207, 293 (1884).

+ Midden Sumatra, Reizen en Ondersoekingen der Sumatra Expeditie,
ete. iv. 11, A. Aranere, p. 32 (1882).
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but an organ of quite a peculiar nature, and at the same time
brings along with it the presence of another organ, the cala-
mistrum.”  But notwithstanding this, and though it is by no
means difficult to ascertain the presence or absence of the
organs in question, the difference in this respect has not, in
general, been considered a character of greater value than
those on which subfamilies and genera are founded. The
reason appears to be not only that of two in other respects
closely allied species the one may possess, the other want the
cribellum and calamistrum, but also that the other parts of the
spinning-apparatus have been found to vary most materially
within very nearly allied groups of spiders. The number of
the spinners may in fact vary in the most extraordinary way.
Within the family Theraphosoide (= Theraphosini, Auss.),
which is characterized, among other things, by having only
Jour spinners, there is, however, as has been said above, one
genus, fHexathele, Auss., which has si@ spinners; within the
genus Siorena of the family Zodarioide (one of the most
natural families 1n the whole order) there are not only species
with all the six spinners well developed, but others in which
the intermediate ones are rudimentary, or wanting, in one of
the sexes alone; in some Zodarioidse boik sexes appear to be
destitute of the intermediate spinners. In most Zodarioidee
the <nferior spinners are much longer than the superior, in
others these four spinners are of about the same length;
sometimes (not always) the two inferior ones ave fixed on a
common basal part. In the Agalenoida the superior spinners
are in general much longer than the inferior, and their second
joint provided with tubuli textorii along its whole underside ;
but in some cases the superior spinners are only of the same
length as, or shorter than, the inferior, and are provided with
tubuli textoril only at the apex; sometimes (Cybeus) their
second joint is rudimentary, &e. That the spiders which are
provided with cribellum and calamistrum do not form a natural
unit is admitted even by Bertkau (4, p. 386). Nor does
he deny that spiders belonging to the two different groups
Meromammillata and Cribellata may show an “outer resem-
blance” to each other—and it would indeed he difficult to
deny that Zora is like Zoropsis, or that Celotes and Cybeus
resemble A maurobius; but, says he, ¢ this external resemblance
does not prove anything as to the natural affinity more than the
habitnal resemblance of the shrew to the mice, or that of the
blind-worm or the eel to the serpents, &c.” (5, p. 340)—ex-
pressions which appear to me strange, to say the least. Or can
it really be Dr. Bertkau’s opinion that the presence or absence
of a cribellum and calamistrum is of the same systematic
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importance as the radical differences in the anatomy, and even
in the external appearance, that exist between a fish and a
reptile, between the eel and the serpent? To me it seems
impossible to prove that the presence of the spinning-organs
in question is a surer indication of affinity in those spiders
which possess them than are most other structural features,
anatomical or external. Rather the reverse might be supposed
to be the case, from the fact that it is only the adult female
and the young of both sexes of the Cribellata that are pro-
vided with the cribellum and calamistrum, whereas in the adult
males these organs are rudimentary or totally wanting. The
cause of this dissimilarity is of course this, that the adult
males have no need of the apparatus in question, as they do
not construct a web. And this again appears to me to prove
that the cribellum and calamistrum are organs that have origi-
nally belonged to the order of Spiders in general, and have
in the course of time been reduced and lost in a part of them,
those namely which no longer wanted them; and this quite
independently of their greater or less affinity. Thus it is easy
to understand why we find these organs still in existence in
spiders belonging to very dissimilar groups, and also why
they are always wanting in_those spiders which lead a roving
life and make no webs. 'The possibility of explaining, on
this hypothesis,the presence of the cribellum and calamistrum in
spiders which 1n all other particulars are widely different from
each other has not escaped Bertkan. “The systematic
significance of the above-mentioned organs,” says he, “ might
ouly be doubted in case that all spiders had possessed this
fourth pair of spinnerets, but had, with the exception of some
few genera, lost them in the course of time” (B, p. 339).
But he does not show why this cannot be the case, nor does
he say anything more on the subject.

For my part, then, I cannot acknowledge mn Bertkau’s
Cribellata and Meromammillata two natural or systematic
units ; but I think that these denominations may, nevertheless,
be of practical utility for designating the spiders in which the
cribellum (and calamistrum) is present or is wanting. It
would perhaps be better, however, to call them (Aranez)
Oribellatcee and Ecribellatee—the Cribellata possessing jointed
spinners, or being “ meromammillata ”¥ quite as much as the
other spiders. As to the families into which Bertkau has
divided his Cribellata, some of them are no doubt so closely
related to certain ecribellate families, that they could well be
united with them. But on the ground of the modern, more and

# T suppose, in fact, that the word Meromammullata is formed of pépos,

part (joint), and mammille. The term Ecribellate is formed in analogy
with dapidatus, exoneratus, &c, Comvare also Evertebraia and Vertebrata,
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more increasing splitting up of the older families into numerous
new groups of the same denomination, it may perhaps not be
inappropriate to regard the presence or absence of the cribel-
lum and calamistrum as a character sufficient to distinguish
Jamilies ; and it must then be admitted that all the cribellate
families adopted by Bertkau are good systematic units, though
I, for my part, should prefer to unite his Dictynidee and Amau-
robiade in one family, Dictynoide, these two groups being only
distinguished by the different development of their traches.
Now as to the distribution, among the generally received tribus,
of Bertkau’s nine cribellate families, they must be referred
partly to the Orbitelarise, partly to the Tubitelariee ; as yet there
18 no example of a cribellate spider belonging to any of the
other tribus. T'o the T'ubitelaiize belong the Zoropseoidse, which
are closely allied to the Drassoidee ; the Dictynoides (inclusive
of the Amaurobiadee, Bertk.), which are nearly related to
the Agalenoide; the Eresoidee, which, though very peculiar,
may, as Bertkau thinks, be placed in the neighbourhood of
his Amaurobiadee; the (Fcobioidee, which appear to have
their nearest allies in the Urocteoidee; and probably also the
Filistatoidee, which among the Cribellatee are completely
isolated, and have their allies among the Eeribellate, approxi-
mating in some respects to the Drassoide and the Scytodoide,
and even to the Territelarice.—There remain to be taken into
consideration the Dinopoidee, Miagrammopoids, and Ulobo-
roidee. The Dinopoida, whose systematic position has been
so contested, and which 1 had formerly placed in the neigh-
bourhood of the Agalenoide, would seem, on the strength of
the important reasons alleged by Bertkau (B, p. 353 et seq.), to
have their nearest allies in the Miagrammopoide and Ulobo-
roide ; as an additional reason for assigning this place to this
family may be adduced the presence (at least in Dinopis
camelus, Thor.) of so-called accessory or auxiliaty tarsal
claws, which, so far as I know, have only been observed in
the Orbitelariee and in part of the Retitelarize. That the
Miagrammopoide are allied to the Uloboroide is generally ad-
mitted. It therefore only remains to show that the Uloboroids
should be placed in the tribus Orbitelariee ; for if this is settled,
the two last-named families will, of course, follow along with
them. Now it isin the first place a fact (which Bertkau,
however, appears to doubt) that Uloborus is a true round-web
spider®; 1 have myself captured both U. Walckenaeriz and
U. plumipes in their circular, perfectly closed webs; and this
fact is, I believe, one of the strongest proofs of the artificial

# See for instance Thorell, # Till kannedomen om sliigtena Mithras och

Uloborus,” in (Efversigt af K, Vetenskaps-Akademiens Férhandlingar, xv.
(1858), p. 194.



324 Prof. T. Thorell on Dr. Berthau's

nature of the division of the Spiders into Cribellata and
Meromammillata. Even if we do not assign, in general, any
great weight in the phylogeny and classification of the Spiders
to the form of their webs, it must be admitted that it is at
least probable that spiders that fabricate regular or so-called
geometrical webs have a common origin and belong to one
and the same higher group, or, in other terms, that this
industry cannot have arisen spontaneously and independently
in two or more different and natural higher groups. What
Bertkan has remarked (see above p. 322) as a proof of a
close affinity between spiders with and spiders without a
cribellum, may, with some modification and with more
truth, be adduced as a reason for the aflinity between the
spiders which make circular webs: Only on the supposition
that ol/ spiders have originally constructed such webs, but
that most of them have in the course of time lost this talent,
could it be admitted that spiders belonging to radically different
groups can give their webs such an artistically finished and
almost identical form. But for such a supposition there is no
reasonable ground. Jt may be uncertain which of the actual
spiders are most nearly related to the original ones—whether
it be the Territelariz, or the Tubitelaria, or another group ;
but that the first spiders were Orbitelariee, nobody will, I be-
lieve, think possible. In the case before us, the form of the
web appears to me to be of such importance that it can
scarcely be overestimated.  Moreover, the typical Uloboroidze,
t.e. the genus Uloborus, has so many structural features in
common with the Epeiroidae and Tetragnathoide, that also in
this respect there is nothing that militates against the uniting
the Uloboroidee with these families in one and the same tribus,
Any oue who, without knowing the genus Uloborus, gets a
specimen of this genus in bis hand will, I believe, see that he
has before him a spider that is related to £peira or Tetragnatha.
Hyptiotes deviates rather strongly both from Uloborus and
from the Epeiroidee, and demonstrates together with Miagram-
mopes and the Dinopoide, how materially even a natural group
of spiders, such as the Orbitelarize, may vary, both in its in-
ternal and external characters and in its industry.

From what I have here said, it will be seen that though I
fully acknowledge Dr. Bertkau’s merits in having given many
most valuable contributions towards a more perfect classifica-
tion of the Spiders, I cannot find that he has been successful
in his attempt at laying down new principles for this classifica-
tion. His chief groups, the Tetrasticta and the Tristicta, as
also the Cribellata and the Meromamunillata, and even ‘the
Perissonycha and the Artionycha, appear in fact to me to be
rather artificial than natural units; and he has perhaps also
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attributed too much importance to characters derived from the
structure of some of the internal parts, especially the trachese.

It would of course be out of place to discuss here the
value and systematic position of the different spider-families
proposed of late years, and still more so to make any attempt at
a complete classification of the Spiders, with an enumera-
tion of all the different families and their characteristics ;
for such an attempt it is necessary to possess far richer
materials, collected in all parts of the world, than are at
my disposal. With the modifications for which we are in-
debted to Bertkau, and with those which I have permitted
myself here to propose, the principal traits of the classification
which, I think, would answer to our present knowledge of
this Order of animals may, however, be seen from the follow-
ing scheme, in which I have included as examples, besides
the (recent) European families, only a few exclusively exotic

ones.

Ordo ARANEA,

Subordo I. TRETRAPNEUMONES.
Tribus I. TERRITELARIZ,
Fam, 1. Liphistioide.

2. Theraphosoida.
3. Atypoida#*,
&e.

Subordo II. DIPNEUMONES.
Tribus II. TuBITELARLA.

Ecribellate. Cribellate.
Fam. 1. Dysderoidz.
Fam. 2. Filistatoidss.
. Palpimanoidze.

. Myrmecioidee.
. Drassoidee.
6. Zoropseoidas.
. Argyronetoidas.
. Agalenoidze.

0= v oo

9. Dictynoidz.
10. Eresoide.
11. Zodarioidz.
12. Hersilioide.
13. Ecobioidsm.
14. Urocteoidze.
&e.

# The denominations Atypoids, Epeiroidese, and Thomisoidee ought to
be changed (see Thorell, * Studi sui Ragni Malesie Papuani, IV. Ragni
dell’ Indo-Malesia,” loe. ciz.). Thatin the names of the families the termi-
nation -oide, which was used by, for instance, Cuvier, is preferable to -ide,
I have shown in ‘Remarks on Syn’ p. 690, as also in “ Descrizione di
aleuni Aracnidi inferiori dell’ Arcipelago Malese,” in Annali del Museo
Civico di Storia Nat. di Genova, xviii. p. 35 (19) (1832),
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Tribus III, RETITELARLE.

Fam. 1. Seytodoidee.
2, Pholcoids.
3. Theridioida.
&e.

Tribus IV, ORBITELARILE,

Cribellate.

Fam, 1. Dinopoide.
2. Miagrammopoides
3. Uloboroide.

Eeribelloie.

Fam, 4. Tetragnathoides,
5. Epeiroide.
6. Celaenioidee.
7. Cryptotheloidz.
&e.

Tribus V. LATERIGRAD.E.

Fam. 1. Heteropodoide.
2. Stephanopoidee.
8. Thomisoidee.
&ec.
Tribus VL Cirigrapm.
Fam. 1. Lycosoide.
2. Oxyopoidae.
Tribus VII. SALTIGRADE,
Fam. 1. Attoide.
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