


" Keys and Bibliography to the
Collembola
by J. T. Salmon

INTRODUCTION

The keys presented in this paper are intended to assist in the identification of
Collembolan species down to the level of the genera. All generic names published
to the end of the year 1949 are included.

Present systematic work on the Collembola is still based largely on Borner’s
“Das System der Collembolen,” published in 1906, and his “Die Familien der
Collembolen” of 1913. No attempt has been made in recent years to correlate the
modern work of Bonet, Stach, and others into an up-to-date system of classifica-
tion embodying the views of present-day workers in this field. The need for such
a system has frequently impressed me and, over the last few years, I have attempted
to revise the classification of these insects, which I now offer in the form of a
system of keys. In these I have endeavoured to embody all the latest views on
Collembolan systematics. I do not, however, claim that the result is perfect, but I
do l:;ope that it offers a new standard upon which future work in this field may
be based.

A key, at its best, cannot contain, nor attempt to contain, all the features pertain-
Ing to each particular genus, but includes only those salient features most useful
in identification. For this reason these keys, when final identification is at all in
doubt, should always be used in conjunction with the original literature. To assist
in this regard, I have included a bibliography which is cross-indexed to the keys by
a system of numbers, and which should simplify the always difficult process of
referring to the published works of past authors.

The bibliography was compiled, in the first place, from the Zoologic1l Record
and from Biological Abstracts, assisted by reference to Neave's Nomenclature
Zoologicus, the Catalogue of the Library of the British Museum of Natural History,
and bibliographies published by other authors. The great majority of the entries
have been checked by actual reference to the papers themselves—either by consult-
ing the works available in New Zealand libraries or by means of microfilm copies
obtained from Australia, the United States of America, and England. In so far as
1s possible by searching, checking, and cross-checking, the bibliography is a com-
plete list of all the published works and papers dealing in any way with the
Collembola up to and including the year 1949,

. For any inaccuracies or omissions that may have crept in, I can only apologise
in advance, and ask that they be drawn to my notice by whomsoever may come

across them.
J. T. Salmon.

Wellington, New Zealand.
27th July, 1950.
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Keys To THE GENERA OF THE COLLEMBOLA

In using these keys the bracketed number following each generic name refers to
the entry in the bibliography in which the original generic description may be found.
Only new synonymy is discussed in the footnotes, .as space does not permit of a
discussion of all the synonymy included in this work. Most of the synonymy
indicated is accepted by specialists in this field of entomology, but, where therc
may be some doubt, a second bracketed number has been included to indicate
works in which discussion may be found. _

In working out the keys, the affirmative or the normal condition always takes
precedence over the negative or abnormal condition, and i1s worked out to its
conclusion first. : _ _

There has, in the past, been a certain amount of confusion in the interpretation
of the furcula and the clothing among the Collembolan specialists. These structures
are interpreted in these keys as defined below, and I suggest that the adoption of
these definitions in future work may help to clarify this situation.

FurcurAa: This organ is described extended at right-angles from the body, in
a similar position to that adopted by the legs in repose, so that it presents an
antcrior and a postcrior face. The anterior face is the surface usually described as
dorsal when the organ is held in the resting position beneath the abdomen.

CLoTHING: The clothing of Collembola is extremely important in their systematic
study, and may consist of scales, setae, spines, bristles, and hairs, all of which may
or may not occur together on the one species.

Scales, when present, may be either hyaline or pigmented; plain, ribbed, fluted,
striated,or ciliated, and of various shapes from round and blunt to oval or pointed.

Sctae are the most common form of clothing occurring in the Collembola.
Several distinct types of setae' in addition to the normal plain setae can be recog-
nized and defined as follows :—

Ciliated setac, in which the shaft of the seta 1s supplied with whorls of fine
hairs.

Serrated setac, in which the shaft of the seta is, as its name implies, serrated
or supplied with well-spaced tooth-like structures.

Flexed sctae, in which the shaft of the seta is ciliated and bent over towards

its apex, which 1s more or less flattened, and bears longer ciliations than
does the shaft.

Pubescent sctae, in which the shaft of the seta is densely clothed with short,
even hairs, giving it the appearance rather of a squirrel’s tail.

Clavate or spathulate sctae, in which the apex is swollen into a knob or
expanded into a spathulate form. The knob is sometimes divided.

Setae are rcadily recognized and differentiated from hairs and bristles in that

}lhey taper gradually from the base towards the apex, where they terminate in a
ne point.

Hairs may be recognized by their even width for almost their entire length and
by their flexible nature. Hairs in Collembola may be long or short, plain, ciliated,
clavate, or spathulate. The hairs occurring at the apex of the tibio-tarsus, in
association with the claw, though in structure more often of the tapering nature of
setae, are referred to as tenent hairs and are generally either clavate or spathulate.

Bristles are really stout, stiff hairs. They may be plain, ciliated, or divided.
Divided bristles are those in which the apex is subdivided into from three to seven
short finger-like processes. This type of bristle is usually. situated at the apex of
the mesotergum, and is characteristic of the Lepidophorellinae.
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Spines commonly occur on the dentes, but sometimes also on the tibio-tarsi or

on the body, and in certain genera of Symphypleona on top of the head. They may
be plain, serrated, or ciliated, and either straight or curved.

Lasiotrichia is a new name I am proposing to differentiate the long, thin, wavy,
ciliated sensory hairs from the similar but non-ciliated wavy hairs or b.othﬂomchm.
Bothriotrichia always arise from small cups or mounds on the cuticle, whereas
lasiotrichia generally arise direct from the cuticle as do ordinary setae and hairs.

Tricobothria are small sensory cups, domes, or swellings which occur commonly
among the Symphypleona. They are situated on the sides of the body and generally
give rise to bothriotrichia or short, stiff sensory bristles.

KEY TO THE SUB-ORDERS, FAMILIES, SUB-FAMILIES, AND TRIBES
OF THE ORDER COLLEMBOLA

1. Trachea present, spiracular opening on posterior )
ventro-lateral portion of head .. .. .. Sub-order Symphypleona Borner 2

(Page 28)
Tracg'ea abse:i:; bbc:ldy elc;ngate; segmcntatiﬂn
istinct, ' ts genera }
se;;:"ated ¢ 2 : MT.. Sfmﬂ: g...... ' ....{ Sub-order A?hrop%am Borner ... 3
(Page

2. Body somewhat elongate; head hypognathous;
Abd. III reduced, Abds. IV-VI {fused; _ _
furcal segment with a pair of strong ridges Family Actaletidae Wahlgren
(Page 28)
Body not elongate but distinctly globular; Abds.
I-IV fused, Abds. V-VI usually demarcated

from rest of BOAY o e e e e . v e - - 28

3. All segments essentially similar; prothorax dor-
sally with setae, distinct and never hidden
below mesotergum; scales absent; antennae
short, with 34 segments; cuticle generally
granulate or tuberculate; anal spines and

pseudocelli often present; postantennal organ . _
generally present ... we e e oee  Super-family Poduroidea Womersley 4

(Page 7)
Body segments usually dissimilar; prothorax
without setae dorsally and usually reduced
and' hidden under mesotergum; antennae
normally long with 4-6 segments; cuticle
smooth ; scales present or absent; postanten-
nal organ present in [sotominae, absent in
other sub-families ... .. . e .. Super-family Mydonioidea Salmon 11

(Page 17)

4. Head obliquely prognathous; ocelli, when present,
situated on front half of head; postantennal
organ usually present; furcula present or
absent, when present usually short and
straight, seldom reaching forward as far as
ventral tube; dentes not annulated, without
articulating apophyses with manubrium ... Family Hypogastruridae Borner S

Page 7

Head hypognathous; ocelli, when present, situ- g X9
ated on posterior half of head; postantennal
organ absent; furcula reaching forward be-
yond ventral tube; dentes bowed horizon-
tally, annulated distally, and with articulating

apophyses with manubrium we  wes e Family Poduridae Borner
(Page 7)
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5. Body normally with pseudocelli; Ant. III with
complicated sense organ consisting of sense
rods, sense clubs, papillae, and guard setae:
ocelli absent: postantennal organ always
present . e e e

Body without pseudocelli; sensory organ of Ant.
III simple, having sense rods but neither

sense clubs nor papillae and seldom with
guard setae; both ocelli and postantennal
organ present or absent ... o @@= @

6. Sense organ of Ant. III with the two sense clubs
bent towards each other and often with an
accessory lateral club, without papillae:
unguiculus present but generally reduced

and with or without terminal bristle ... ...

Sense organ of Aﬁt. III with the two sense clubs

straight, without lateral accessory club, but
with papillae; unguiculus present and well
developed r ea wer whe  wees dad

7. Mandibles with well-defined molar area; maxil-
lae normal s tes.

Mandibles without molar area, or entirely absent

8. Body of normal shape sparsely clothed with
smooth setae and occasional serrated or
CIAVERLE DELBE i i i wun  ome  won

Body of abnormal shape, either plump or notice-
ably widened ... . - - - e

9. Body plump: posterior portion of head swollen,
often with folds; pleural areas of body not
swollen and separated off as paratergites ...

Body widened and usually noticeably flattened,
sometimes half as wide as long ... .. .

10. Abd. VI large and bilobed; integument tubercu-
late; body segments usually with large
bosses W S S WS GRS e e

Abd. VI either wholly or partly hidden beneath
Abd. V or partly enclosed by Abd. V;
pleural areas of body often more or less
swollen and separated off as paratergites ...

11. With either well-developed visible maxillary
palpt or with well-developed cerci and long

spines on Abds. V and VI .. .. ..
Without either visible palpi or cerci as above ...

12. With long three segmented maxillary palpt ..

With long cerci and spines on Abds. V and VI

13 Abds. V and VI reduced; antennae long 4-6
segmented R O o e

Abds. V and VI not reduced ; antennae short and
stout, four segmented et e wae e

No. 8

Sub-family Tullberginae Bagnall
(Page 8)

Sub-family Onychiurinae Borner
(Page 9)

Sub-family Hypogastrurinae Borner
(Page 10)

Sub-family Neanurinae Borner ... 8
(Page 12)

Tribe Brachystomellini nov.
(Page 12)

Tribe .4Anuridins nov.
(Page 13)

Tribe Neanurins Borner
(Page 14)

Tribe Pseudachorutini Borner
(Page 15)

. W AR e N e e 28

w— o o .

Family Palpigeridae Olfers
(Fossil Collembola)
(Page 17)
Family Catastylidae Olfers
(Fossil Collembola)
(Page 17)

G WS W R e e s 9

Family Protentomobryidae Folsom
(Fossil Collembola)
(Page 22)
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14. *Trochanteral organ present; inner edge of claw

15.

16.

17.

18.

19.

21.

*The trochanteral organ consists of a small
on the trochanter of each hind leg. Often

generally with basal groove; Abd. IV gen-
erally longer than Abd. III; furcula pre-
sent; scales present or absent: scales and
setae often ciliated ... . e e e

Trochanteral organ absent; inner edge of claw
without basal groove; Abd. III and Abd. IV
generally subequal or Abd. III a little longer

Abd. III and Abd. IV approximately equal in
length; Abd. IV sometimes a little longer;
postantennal organ generally present: scales
and lasiotrichia present or absent; furcula
PIOBANE  n i e e e g s

Abd. III 1 r than Abd. IV (rarely Abd. IV
a little longer than Abd. III); scales pre-
sent or absent, but if present, then with
longitudinal striae; postantennal organ ab-
sent; furcula present e — -

Scales present; postantennal organ present:
mucro long, with numerous teeth ... ...

Scales absent; postantennal organ present or .

absent; mucro short e e e e

Furcula present; Abds. V-VI either distinctly
separated or fused ... .. .. .. ..
Furcula sometimes absent: when present, re-
duced, short, with mucrodens joint often in-
distinct; dentes never crenulate; Abd. VI
reduced, sometimes hidden below Abd. V so
that anus becomes more or less ventral:
clothing of simple setae, serrated or ciliated
setae absent ... .. e e

Furcula short, well developed, all joints distinct,
manubrium usually longer than dentes:
Abds. IV-VI or V-VI often fused; clothing
of simple setae and, occasionally, longer ser-
rated setae M e e S G e

Furcula longer, well developed, all joints dis-
tinct; dentes longer than manubrium, slen-
der, with posterior face crenulate and an-
terior face with many setae: Abds. V-VI
sometimes fused; clothing of simple or ser-

Dentes at least indistinctly annulated and corru-

gated, but not segmented: mucro small and
without setae; Ant. III not very much
longer than Ant. IV o e e e
Dentes not or only very slightly annulated and

corrugated, usually 2-segmented and always
spined; mucro long with setae ... ..

Scales present and distinctly ribbed, though some-
times tending to hyaline: mucro falciform
dentes spined and generally with spine-like
scales; unguiculus simple; antennae not an-
nulated .. .. .. ..

KEYS AND BiBLIOGRAPHY TO THE COLLEMBOLA

wn

Family Mydoniidae Salmon .. 24
~ (Page 23)

-
1=
Lt ] Lot LT R Lia et d erres Lot - e -

i b e v e e e 10

Family Tomoceridae Schaeffer ... 19
(Page 22)

Family Oncopoduridae Bonet
(Page 17)

Family Isotomidae ... ... .. 17
(Page 17)

Sub-family Anurophorinae Borner

(Page 17)

Sub-family Proisotominae Stach
(Page 18)

Sub-family Isotominae Schaeffer
(Page 19)

Sub-fam. Lepidophorellinae Borner 21
(Page 22)

-

Sub-family Tonocerinae Salmcen 22
(Page 22)

Tribe Lepidophorellini W omerslev
(Page 22)

area of specialized setae, hairs, or spines situated
it is a difficult character to see,



23.

24.

(g8
N
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Scales absent; mucro toothed; Ants. III and IV
and distal part of Ant. I annulated ; dentes
WItHOUL SDIMES s s oo wom  oww oo

Ocelli eight to each side; Ant. III shorter than
Ant. IV, not annulated dentes lightly annu-
lated and corrugated M e e e

Ocelli less than eight to each side ... . ..

Ocelli six on each side; Ant. III much long
than Ant. IV; Ants. 11T and IV generally
annulated G ke e e

Ocelli four to each side; Ant. III only a little
longer than Ant. IV; both Ants. III and

IV annulated . e e oom  come oo
Dentes long and slender, prominently annulated
and corrugated; mucro small ... o ..
Dentes neither annulated nor corrugated, long
but not or only slightly tapering .. ..

. Antennae with four segments ... .. -

Antennae with five or six segments, I or II or
both being subdivided; if only 4-segmented
then IV as long as body ... .. -

Dentes with ciliated or fringed scales as well as
setae or spines; unguiculus with three-
winged edge or reduced; scales present on
body: ocelli absent . ... o .- .

Dentes without ciliated or fringed scales, but
with setae and with or without spines; un-
guiculus with four-winged edge; mucro
plump and generally indistinctly separated
from dens; body with or without scales;
DOOIN DECPERE i soe s Gom Ao poid

. Each dens with 1-2 rows of ciliated spines along

posterior face; dens many times longer than
mucro; mucro short

Dens without spines, but each dens with two
rows of ciliated scales; mucro long and slen-
der, with apical and usually ventral teeth ...

Antennae arising from, or in front of, middle
of head, four-segmented, and always very
much shorter than head; head without ele-
vated vertex; coxae of legs elongated
and on outer side longer than trochanter:
ocelli and postantennal organ absent:
body with or without papillae; tenaculum
without bristles; furcula present; bothri-
otrichia absent; very small species sel-
dom more than 0.25 mm. long e i

Antennae inserted behind middle of head, four-
segmented, sometimes with subdivided seg-
ments, and generally much longer than head;
head with distinctly elevated vertex; coxae
not elongated; on outer side much shorter
than trochanter; tenaculum usually with
bristles: bothriotrichia present ... .. ...

No. 8

Tribe Neophorellini Womersley
(Page 22)

Tribe Novacersms Salmon
(Page 22)

“““““m“ﬁ

Tribe Tomocerins Salmon
(Page 22)

Tribe Paratomocerins Salmon
(Page 22)

Sub-family Mydoniinae Salmon 25
(Page 23)

s wwe  wew  ww  awes  wms  ww SO

Tribe M ydonsins Salmon
(Page 23)

Tribe Orchesselling Borner
(Page 25)

Sub-family Cyphoderinae Borner 27
(Page 27)

Sub-family Paronellinae Borner
(Page 26)

Tribe Troglopedetini Borner
(Page 27)

Tribe Cyphoderini Borner
(Page 27)

Family Neelidae Folsom
(Page 28)

Family Sminthuridae Lubbock .. 29
(Page 28)
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29. Vesicles of ventral tube with smooth walls ;
cuticlt; of body trmuar; t§mc1.|lpmtrmth
late appmdlgenat se of rami; traces _ o .
1::IfL goraac segmentation present ... .. Sub-family Sminthuridinage Bérner 30

(Page 28)
Vesicles of ventral tube with tuberculate or
“warted” walls; traces of thoracic segmen-
tation absent .. .. .. . .

G )|

. Anal and ital segments fused and bearing two - )
" semof;m Oeﬁ:el':'l each side - :g wee  Tribe Sminthuridini Borner
(Page 28)
Anal and genital segments separated, sometimes
the latter fused with the furcal segment:

tal segment bearing one sensory seta
-lﬂl& to each side —ng' o ow :y... we. 1ribe Katiannini Borner
(Page 29)
31. Antennae bent between segments II and III:
Ant. IV shorter than Ant. III; furcal seg-
ment bearing large dorsal papilla and three
pairs of sensory setae; tenaculum with basal

appendages wowt et e e e OUb-family Dicyrtominae Borner

(Page 30)
Antennae bent between segments III and IV:
Ant. IV longer than Ant. III: tenaculum
without lateral appendages: furcal segment _
without dorsal papilla R Sub—family(.gmmﬂsg;'m Borner 32
age

32. Clavate tenent hairs present, 2~3, appressed: L
unguiculus present or absent .. .. _. Tribe Bourlettiellini Borner

(Page 30)
Clavate tenent hairs generally absent: if pre-
sent, then separated and outstanding: claw
sometimes with tunica or sheath: unguiculus
always present = .. .. .. __ __ Tribe Sminthurini Borner
(Page 30)

Sub-order ARTHROPLEON A Borner, 1901
Super-family PODUROQIDEA Womersley, 1934
Family PODURIDAE Bérner, 1906

Aphoruridae Scherbakov, 1898,

Genus Podwrs Linné, 1758 (722)
Hypogastrura Bourlet, 1839 (159).
Hydropodura Borner, 1901 (136).
Podurella Motschulski, 1850 (812).

Genotype: Podura aquatica L. 1758

The family Poduridae is known only from this single genus Podura, which contains one
species, Podura aquatica Linné, commonly found on the surface of stagnant water, often in

such immense numbers. as to form the appearance of a scum over ponds and pools. The
designation of P. aquatica L. as the genotype of the genus Podura L. was made by the Inter-
national Commission on Zoological Nomenclature at its Paris meeting in 1947,

FAMILY *HYPOGASTRURIDAE BORNER, 1913
Achorutidae Bérner, 1901.

";I;hic z::‘nnlymm is adopted here pending the final decision of the International Commission

lature concerning the vali of th ;
Bourlet, 1839, See Science, 1047, 1og (2873), p. S0, ° e generic name Hypogastrura
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*SUB-FAMILY TULLBERGINAE BAGNALL, 1935
KEY TO THE GENERA OF THE TULLBERGINAE

1. Sense organ of Ant. III entirely exposed, consist-

ing of 2-3 (rarely 4) superior sense rods

which are either straight or slightly curved,

with their sides either sub-parallel or con-

verging, and two inferior sense rods between

them; antennal base generally present and

distinguished by having cuticular granules
smaller than those of the rest of the head ... . i - v - . 2

Sense organ of Ant. III protected by cuticular

fold or pocket. Antennal base generally ab-

sent ot el s ey ees il Wi eeer e - AP

2. Unguiculus reduced, rudimentary ... w. . Tullbergia Lubbock, 1876 (711)
| - =Boerneria Willem, 1902 (1138)

Unguiculus well developed ... . .. . Protullbergia Bagnall, 1947 (86)

3. Sense organ of Ant. III with sense clubs or sense
1008 OF DOMR e . omm o wn o
Sense organ of Ant. III without sense rods but
with two large papillae, each 1in a separate

but adjacent cuticular pocket, and each bent
towards the other; Ant. IV without apical
sensory knob; pseudocelli of peculiar form  Paratullbergia Womersley, 1930 (1160)

4 Sense organ of Ant. III -vith two inferior bent
sense clubs, two superior bent sense clubs
and two outer large sense rods, the whole
behind a cuticular fold; claw with two
groups of clavate hairs; unguiculus absent;
Ant. IV with apical exsertile knob ... ... Clavaphorura Salmon, 1943 (914)

Sense organ of Ant. III with fewer clubs an
rods; claw without clavate tenent hairs;
unguiculus present or absent .. .. . e . - eee wme o

5. Abd. VI with at least seven spines; Ant. IV with
two sensory knobs at apex; sense organ of
Ant. IIT with 3-4 sense clubs protected by a
cuticular fold; pseudocelli almond-shaped,
with the border confined to only half the

periphery s e wmme e e e Dinaphorura Bagnall, 1935 (78)
Abd. VI with fewer than seven spines ... .. .. -

6. Ant. IV with only one afical sensory knob;
sense organ of Ant. IIl with two superior,
strongly curved sense rods which curve
towards each other, sometimes with a single
accessory rod, all protected and partially
covered by a cuticular fold or by papillae:
two inferior sense rods either straight,
curved, or clavate, and partly or completely
hidden behind the cuticular fold or papillae

Ant. IV without apical sensory knob: sense
organ Ant. III with only one sensory rod,
which is blade-like and transversely dir-
ected; Abd. VI with 3-5 rudimentary spines Justraphorura Bagnall, 1947 (86)

7. Abd. VI with two branched spines. Postantennal
organ with at least 20 fusiform tubercles
arranged in two or four rows lying at less

than right-angles to the axis ... ... .. Ncol!lbergia Bagnall, 1935 (78)
Abd. VI with stmple SPINES . e e e e v e - - — - 8

*Bagnall, in 1935, while studying the British Tullberginae, gave one of the characters of this
sub-family as “the fact that in no position is there more than 1 <4 1 pseudocelli.” If this
character is regarded as valid for the sub-family, it becomes necessary to separate off
Tullbergia trisctosa Schaetier and Tullbergia australica Wom., both of which have 2 4+ 2
pseudocelli on some segments, together with Clavaphorura septemseta Salmon from New
Zealand, into a further new sub-family. As all these species agree in body form, sensory

organ of Ant. III, and form of postantennal organ with the rest of the species of the Tull-
berginae, I do not think such a separation is desirable.

N e ke G e s e @

n
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8. Abd. VI with medio-ventral

10.

. Pseudocelli present ...

rocess and two
large anal spines on papillae; postantennal
organ with complex bifurcate vesicles set at
an acute angle with the axis
Abd. VI without medio-ventral process ...

Postantennal organ with triunguate unilocular
lobes; Abd. VI with four anal spines and
two spine-like papillae —

Postantennal organ with elongate or fusiform
lobes, never triungulate |

Postantennal organ with at least 25 tubercles.
Abd. VI with four anal spines ... .
Postantennal organ with at least 20 tubercles:
Abd. VI with two simple anal spines

e RS EE e

KEYS AND BIBLIOGRAPHY TO THE COLLEMBOLA

Metaphorura Bagnall, 1936 (81)

Neonaphorura Bagnall, 1935 (78)

Lt d ] Ll le sl LR L il Lol L bl i et Ll LA e

Stenaphorura Absolon, 1900 (6)
Mesaphorura Borner, 1901 (139)

SUB-FAMILY ONYCHIURINAE BAGNALL, 1935
KEY TO THE GENERA OF THE ONYCHIURINAE

. e — e [r—

Pseudocelli absent ...

Large species with furcula present and well de-
veloped - -
Smaller species; furcula if present very much
reduced

Postantennal organ present; sense organ Ant.
IIl with 4-5 papillae - - o
Postantennal organ absent; sense organ Ant. III
with 14-15 papillae arranged in three rows

Pseudocelli with distinct chitinous borders:
cuticle finely granulate; furcula present or
IR s s e i e e e

Pseudocelli without distinct chitinous borders:
cuticle coarsely granulate; furcula always
present —

Vesicles of postantennal organ arranged as two
parallel rows, often more or less covered by
secondary tubercles .. S e e

Vesicles of postantennal organ generally simple,
sometimes few in number, not arranged in
parallel rows -

Pseudocelli numbering at least 24, often more,

and present on hind margin of head .. ..
Pseudocelli reduced in number (12-18) and ab-
sent from hind margin of head ...

L I L T S —— Loaaao TN I L

. Small species; postantennal organ with up to 30

vesicles . wen e e mes e
Very large species; postantennal organ with up
to 90 vesicles ... .

Sense organ Ant. III with coarsely tuberculate
capitate sense clubs ...

_“““

Sense]oll;'gan Ant. II1 with smooth capitate sense
clu

Lt ] Lol 1] Ll LT Ll i s h ] Lot LR T

*Pachytullbergia Bonet, 1947 (131)

Homaloproctus Borner, 1909 (150)
T'etrodontophora Reuter, 1882 (880)

lllll L

. L Lot Ll g ] Lt LEL L ST E L

**Protaphorura Absolon, 1901 (14)
=Onychiuroides Bagnall, 1935 (76)

9

10

N

11

10

Onychiurus Gervais, 1841 (1232) (484)

=Lipura Burmeister, 1838 (198)
Anurophorus Nicolet, 1841 (797)

(in part)

Adicranus Bourlet, 1843 (160)

(in part)

Augenius Gistel, 1848 (510)
Aphorura MacGillivray, 1893 (724)
Lophognathella Borner, 1908 (149)

*This genus is inserted here following Bonet’s diagnosis.

**1 can detect no significant difference that will
phorura, and must therefore synonymize the fo

serve to separate Omychiuroides from Prota-
rmer genus with the latter.
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10.

11.

X

*This sub-family name is ado
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Postantennal organ with 30-38 vesicles; sense
organ Ant. III with elongated, roughened
sense rods, elongated papillate sense clubs,
and one or more truncated papillae ... .

Postantennal organ with 70-90 vesicles; sense
organ Ant. III with lamellate sense clubs ...

Small species; postantennal organ with up to 24
vesicles; anterior pseudocelli of head out-
side antennal base area; lateral thoracic
pseudocelli absent ... o - e

Large species; postantennal organ with 100 or
more vesicles arranged as an elongated
mass; anterior pseudocelli of head within
antennal base area; all thoracic pseudocelli

absent . e e e e s s

Postantennal organ simple, with few vesicles ...
Postantennal organ compound, with many irregu-
lar vesicles arranged as a rectangular mass

Vesicles of postantennal organ simple, separated,

8-11 in number e By e sl e
Vesicles of postantennal organ of varied form,
17-25 in number i N6 SR e e

No. 8

Absolonia Borner, 1901 (138)
Spelaphorura Bagnall, 1948 (87)

Paronychiurus Bagnall, 1948 (87)

Pseudonychiurus Bagnall, 1948 (87)

o e S

Psyllaphorura Bagnall, 1948 (87)

Hymenaphorura Bagnall, 1948 (87)
Heteraphorura Bagnall, 1948 (87)

SUB-FAMILY *HYPOGASTRURINAE BORNER, 1906

KEY TO THE GENERA OF THE HYPOGASTRURINAE
. Postantennal organ present .. .. ...

Postantennal organ absent el G e i
Furcula present -  ANE R N e e
Furcula absent e e o oo sene e

Postantennal organ simple, more or less ellipti-
cal, without well-defined peripheral lobes ...
Postantennal organ with either well-developed or
rudimentary peripheral lobes .. .. ...

Anal spines present; three clavate tenent hairs
to each foot ... . o
Anal spines absent; two clavate tenent hairs to
COEHE BOBR s s o B BEE e e

Periphiral dlobes of postantennal organ well de-
veloped .. el e e e
Peripheral lobes of postantennal organ poorly

developed, indistinct ... .. .. .. .

Cuticle very strongly granulate e 2 e
Cuticle finely granulate or smooth ... .. _.

Unguiculus present, well developed; anal spines,
two, small war e N A N sea
Unguiculus rudimentary or absent: anal spines,
three, on large papillae ... .. .. ..

Not more than four peripheral lobes to each
postantennal organ .. .. .. .. __
More than four peripheral lobes to each post-
antennal organ - s e www e

With large eversible sac between antennal seg-
. ments IIT and IV .. . .. _.
Without eversible sac ... .. _. __

-

P
||

[
| i

L N

i . &
N
i w0
win, s 2D

s e N

e e 9

Gomphiocephalus Carpenter, 1908 (225)

Choreutinula Paclt, 1944 (1216)
=Beckerellodes Salmon, 1945 (918)

Beckerella Axelson,

L I sl
-
Y

————
L

1912 (690)

wn o O

Proxenyllodes Denis, 1926 (359)

Triacanthella Schiffer, 1897 (934)
=Triacanthurus Willem, 1903 (1138)

Ceratophysella Borner, 1932 (1203)

L I e

N |
i e A
e b 8
s w9
e - 14
wis e 10

pted bere pending the final decision of the International Commis-

sion on Zoological Nomenclature concerning the validity of the generic name Hypogastrura

Bourlet, 1839. See Science, 1947, 106 (2673

), p. 584,
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10

11

12,

13.

14.

15.

16.

17.

18.

19.

20.

Ocelli eight to each side . . . - - -
Ocelli less than eight to each side .. . .

Anal spines when present simple, either straight
orpcurved. witg or without papillae ... ... tHypogastrura Bourlet, 1839 (159)
=Podura Linné, 1758 (722) (in gart)
Achorutes Templeton, 1835 (1055)

o e e e 39

i, - 8

(in &art)
Achoreutes Templeton, 1842 (1056)

(in part)
Rathumoutes Templeton, 1842 (1056)

(in part)

Achorutes Tullberg, 1872 (1074)
Podurhippus Megnin, 1878 (751)
Schoturus MacGillivray, 1893 (724)
Neohypogastrura Paclt, 1944 (825)
Neogastrura Stach, 1949 (1028)

* 4Agreniella Bagnall, 1949 (88)

*] ubbockiella Bagnall, 1949 (88)

Anal spines present and of unusual form, there
being two stout spines arranged on a large
common base, like a pair of pincers, each
spine with a secondary smaller spine on its

orsal face T T T T Ancistracanthella Gisin, 1949 (509)
Anal spines present, two shorter than claw; :

ocel:l'li. t\vg to each side .. .. .. .. Xenyllogastrura Denis, 1932 (371)
Anal spines present, two longer than claw .. .« - T *

I 2-5 t h side; pi i __ Schifferia Absolon, 1900 (7)
Ocell D Gach §iGe; pgmeniod spocies =Occto£:ma Willem, 1902 (1138, 1028)

Ocelli absent; pigment absent ... .. .. .. Spelacogastrura Bonet, 1945 (128)

Ocelli present, two to each side; body pigment
absent; wunguiculus bristle-like, without

lamella o oo o e e e ww Mesachorutes Absolon, 1900 (7)
Ocelli absent; body pigment weak or absent; un-
guiculus with broad inner lamella .. ... Typhlogastrura Bonet, 1930 (113)

Ocelli eight to each side; unguiculus absent or

reduced to small bristle only; pigmented
species ... i e e e Schotella Schaffer, 1896, (933)

Ocelli two to each :ide; unguiculus present as
long bristle; body pigment weak or absent Mesogastrura Bonet, 1930 (115)

Clavate tenent hairs present, usually three to each

foot; ocelli absent .. ... .. . . Tafallia Bonet, 1946 (130)
Clavate tenent hairs absent .. .. .. .. Wiilemia Borner, 1901 (137)
Furcula present, but reduced .. . o o e e e e e e e 18
Furcula absent . o e om mem e mme e e R b
Ocelli present, five or eight to each side; pig-

mented species v e e v wee Xenylla Tullberg, 1869 (1072)
Ocelli absent; pigment absent ... .. .. .. Acherontides Bonet, 1945 (128)

Ocelli present, five to each side; some body
setae serrate; pigmented species ...

Ocelli absent; pigment absent; body setae
smooth .. . - o

Propexenvylla Salmon, 1944 (917)

. L L] . —— Lttt AR RS [T [T T Zj

Tenent hairs and anal spines present war  wee  Acherontiellina Delamare-Deboutteville,

1948 (334)

Tenent hairs and anal spines absent ... .. ..  Acherontiella Absolon, 1913 (21)

'?'Tht name Hypogastrura is reverted to here pending the decision of the International Commis-
sion on Zoological Nomenclature concerning the case for its retention on the official list.

“In Bagnall’s descriptions of these two genera I can find no characters of sufficient importance

to warra_nt their retention as separate genera, and I am forced, therefore, for the present at
least, to include them as synonyms only.
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No. 8

SUB-FAMILY NEANURINAE BORNER, 1906
TRIBE BRACHYSTOMELLINI nov.
KEY TO THE GENERA OF THE BRACHYSTOMELLINI

. Mandibles present, with some apical teeth, but

without molar area ...
Mandibles absent

Unguiculus present; ocelli six to each side; post-
antennal organ present, with four peripheral
lobes; furcula present

Unguiculus absent ..

Postantennal organ present
Postantennal organ absent

Ocelli five to each side; anal spines present, six,

on papillae R —
Ocelli eight to each side; anal spines absent ..

Anal spines present .. _—
Anal spines absent; furcula present, very long
and slender: antennae three times as long as

head

[ 2 T S

Furcula present; anal spines 2-7 in number,
straight and without papillae ...

EESEE  SSSSES

Furcula absent or greatly reduced ...

Anal spines four, needle-like, without papillae;
{furcula absent ... . S
Anal spines up to five, evenly curved and on
papillae; furcula greatly reduced or absent

Furcula present
Furcula absent T Vuu——
Abds. V and VI separated, distinct ...
Abds. V-VI fused; ocelli seven to each side;

mucro tapering to tip

Dens with setae only; unguiculus present or
absent - e
Dens with spines as well as setae ...

Ocelli eight to each side; postantennal organ
with up to seven peripheral separated lobes
arranged as a star or rosette; furcula pre-
sent; mucro tapering with lamella

L L L e .
ek

R e o S L . )

Ocelli five or fewer to each side

Ocelli, two or five to each side ...
Ocelli absent ... -

Unguiculus present, short, bristle-like; postan-
tennal organ with three lobes; ocelli, two or
five to each side; two small anal spines ...

Unguiculus absent ..

L . e T

EEREs B8040 ARERSR 80 EERERR 0 eEEa -

L bl SREeMy e La b T -

e

- NISPIRNE U GG
Lt ] “““'—_8

Microgastrura Stach, 1922 (1005) "

e - - 4

R — —_ 5

Subantarctica Salmon, 1949 (925)
Schocettellodes Becker, 1905 (1202)

o P

Pseudanurida Schott, 1901 (959)

= Neachorutes Womersley, 1933 (1167)
*Pseudachorutides Becker, 1905

(100)
Pseudachorutoides Womersley, 1931
(1181)

Polyacanthella Schaeffer, 1897 (934)

=0Oudemansia Schott, 1901 (959)

Conotelsa Denis, 1925 (354)
Fricsea Denis, 1931 (368)

oo W e e oew e e F

Colonavis Salmon, 1949 (925)
Friesea Dalla Torre, 1895 (280)

=Triaena Tullberg, 1871 (1073)

MacGillivrava Grote, 1894 (514)
Psecudotullbergia Schaeffer, 1897 (934)
Achorutoides Willem, 1901 (1135)
Triacnura Olfers, 1907 (805)

- 9
17
10

— - w—
L ___ __ I s I I . ]

Gaucharia Jackson, 1927 (614)

- e e O | |

— — 21
Brachystomella Agren, 1903 (40)
=Chondrachorutes Wahlgren, 1906
(1107)
p e eme wewr e w28
e men wer mer e me we B
v e o - - w— 10
Xenvyllodes Axelson, 1903 (55) ”

*This genus was described in the Zool. Anz., 29, p. 72, for a species P. bogoyawlensky from the
Persian Gulf, which I consider, from the original description, is synonymic with Pseudanurida.
Womersley (1939, Primitive Insects of South Australia, p. 315) referred to this under the
name Pseudachorutoides. The spelling used by Becker, however, was Psendachorutides.
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14,

15.

16.

17.

18. The longer setae of the body

19.

21.

& N

. Ocelly,

With three large anal spines on papillae; ocelli,
five to each side - . o~ — -
With only two anal spines

Anal spines well developed, with or mthout tg
illae: mucro reduced, simple, pointed, wi
out lobes; postmtuuul organ with 3-5
lobes ; ocelli, five to each side ... —_—

Anal spines reduced to two large cuticular gran-
ules: mucro with two lobes; postantennal
organ with four lobes; occll: fwe to each

side e s amy- W ——
Postantennal or present with 6—8 separated

peripheral lobes RO -
Postantennal organ abaent i sk el o
Abds. V and VI rated, distinct -

Abd. VI very small and more or less enclosed
anteriorally and laterally by Abd. V;

terior borders of Abds. IV and Vv w1th our
minute anal spines; ocelli, eight to each side

and appcndages
clavate, the clavate portion divided into four
lobes ; ocell: eight to each side i Ak

Setae not clavate. normal s e el e
Body rather stout; Ant. IV with large apical
trllobed llla — s

Head and Thor I very small with swelling
to relatively large size posteriorly; ocell,
five to each side; postantennal organ with

four separated penphcral lobes .. . -

eight to each side; postantennal organ
g_?crally with four perlpheral lobes, rarely
Ocelli, five to each slde. stantennal organ an with
five peripheral lobes around central boss ...

Postantennal organ present ..

Postan(:cnnal organ absent; ocells, c:ght to each
side .. R
Ocelli, eight to each s:de o Mam m
Occlh ﬁve to each side . o - — .
. Ant. IV with apical sensory swellings and com-

plicated sense organs of rods, clubs, and
sometimes sacs — -
Ant. IV without apical or other sense organs
legs and sides of head with conical spines

Keys AND BIBLIOGRAPHY TO THE COLLEMBOLA 13

Triondontella Stach, 1949 (1028)

e e e e em wmw em 1
Zealandella Salmon, 1942 (913)
Odontella Schaeffer, 1897 (934)
Folsomiella Bonet, 1930 (115)
Bonetella Stach, 1949 (1028)

- e e e e e e 20
Quatacanthella Salmon, 1945 (918)
Setanodosa Salmon, 1942 (913) "
e e dee e e e

Pseudontella Salmon, 1942 (913)

Salmonella Stach, 1949 (1028)
Odontellodes Stach, 1949 (1028)

e e SR e N w08

Subclavontella Stach, 1949 (1028)
Australella Stach, 1949 (1028)

L <

Clavontella Salmon, 1944 (917)
Superodontella Stach, 1949 (1028)

Tribe ANURIDINI nov.
KEY TO THE GENERA OF THE ANURIDINI

. Postantennal organ present .. . - ..

Postantennal organ absent e e

Postantennal organ circular or elliptical wnth
5-40 peripheral lobes -

Postantennal organ with three contigt guous lobes
one ocellus to each side; ungulculus absent ;
furcula reduced to s:mple fork-like structure

Maxilla head with toothed median shaft and two
to three lateral subapical lobes either ser-
rated or ciliated S

Maxilla needle-like; tnntennal orga n wrth ﬁvc
to twelve perlpheral lobes arranged as
rosette or 16 to 22 arranged as an elhpse.
ocelli one to five to each side ... .. ..

LR g
-

P ]
0o N

Lo L] ERFed 0 Fesasd 000 kEweed
eEEREE 00 Eeesds 0020 Gblesd 020 sdssss 000 ssssad
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Stachia Folsom, 1932 (466)

Micranurida Borner, 1901 (136)
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4. Mandible with single hook-like apical tooth and
subapical lamella, ocelli absent, _postantennal
organ with eight to twenty peripheral lobes

Mandible with several apical teeth ... ...

Furcula rudimentary, reduced to a pair of small
tubercles: ocelli, five to each side ... ..
Furcula absent s s emne  ewwe  swew e

6 Ocelli five to each side .. v e ——— e

on

Ocelli less than five to each side ... .

7. Ocelli three tc each side ... ... .
Ocelll absent ... e oo cne s

8. Mandible present, with some apical teeth; maxilla

needle-like; furcula, unguiculus, and anal
SPINES ADSENL e e e e on

Mandibles absent; ocelli, eight to each side; post-
antennal organ absent; Abd. VI narrow and

tapering to a point dorsally .. e ..
9. Furcula present paw e Mes aes M sl
Furcula absent it e e Gl SR

No. 8

Anuridella Willem, 1906 (1142)

SR80 L et Seaets Lanann seenee S

Hypanurida Denis, 1931 (369) ;

Anurida Laboulbene, 1865 (653)

= Achorutes Guérin, 1838 (515)
Anoura Nicolet, 1847 (801)
Aphoroma Dalla Torre, 1895 (280)

e -~ e 7

*Gastranurida Bagnall, 1949 (88)
*Aphoromma MacGillivray, 1893 (724)
=Anurodes Bagnall, 1949 (88)

Paranura Axelson, 1902 (54)
=Borneria Axelson, 1902 (54)

. esn G s e W 9

Anuritelsa Womersley, 1939 (1181)
AMeganurida Carpenter, 1935 (242)

TRIBE NEANURINI BORNER, 1906
KEY TO THE GENERA OF THE NEANURINI

1. Mandibles present, each with two parallel toothed
lamellae; Abd. VI bilobed -~ i o
Mandibles abseft . e e cm  onm o

Head of maxilla without teeth or lamellae, lancet-
like: wunguiculus absent; furcula absent;
sixth abdominal segment visible from above

Head of maxilla with both teeth and lamellae ..

3. Ocelli present poor amn wen: e wed
RINEEE SR . v i e el el
4. With both dorsal and lateral bosses and setae

®

\Without dorsal bosses or setae N e

5. Lateral bosses and setae present S S
Bosses absent except for a single ocular boss to
each side of head; body very broad and flat

(. Abd. VI bilobed; head and body with very long
simple setae; Abds. I-V fused ... .. ..

Abd. VI hidden below Abd. V; Abd. V truncate
gostell']iorly; head and body with stout spines
OPBORY" o ovn  wer  SRE TS B hee

Womersleya Denis, 1948 (400)

N

Ad NW

Neanura MacGillivray, 1893 (724)
= Achorutes Templeton, 1835 (1055)

Blax Koch, 1840 (633)

Anoura Gervais, 1843 (483)

Anura Nicolet, 1847 (801), Tullberg,

1869 (1072)

Biclavella Willem, 1902 (1138)

tLobella Borner, 1906 (147)

Gnatholonche Borner, 1906 (147)

Phylliomeria Delamare-Deboutteville,
1948 (331)

Sericanura Carpenter, 1935 (242)

Echinanura Carpenter, 1935 (242)

“With the establishment of Gastranurida by Bagnall for those Anurida-like species with three
ocelli to each side, it becomes necessary to re-establish the genus Aphoromma MacGillivray
ier those species previously included within Anurida but without ocelli. From Bagnall's de-
scription of the genus ~lnurodes, it would appear that this genus is a synonym of Aphoromma

—Genotvpe . granaria (Nic.).

1The sub-genus Lobella proposed by Borner in 1906 is, in my opinion, untenable, as the grounds
of distinction given—the fusion or non-fusion of the latero-dorsal bosses on Abd. V—are not

constant among the known species of Neanura.
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17.

18

19.

2.

J.

. Anal spines present on Abds. V-VI o ik

Mucro boat-like; mandible with two apical teeth
Mucro long, slender; mandible with eight apical
teeth W N WA ek St o . e

Furcula present .. e e ;e e e
Furcula absent; ocelli, six to each side; Abd. VI

almost hidden below Abd. V ... .« .

Ocelli, five to each side; mandible with not more
than four apical teeth .. .. . ..
Ocelli, seven to each side; mandible with 25-30
teeth at APEX e e e e o o

Keys AND BiBLIOGRAPHY TO THE COLLEMBOLA
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Pseudachorutella Stach, 1949 (1029)
Montachorutes Stach, 1949 (1029)

B T " SRR A SIC RS

 Brasilimeria Stach, 1949 (1029)

Arlesia Handschin, 1942 (563)
Handschinia Stach, 1949 (1029)

SUPER-FAMILY MYDONIOIDEA SALMON, 1945

FAMILY PALPIGERIDAE OLFERS, 1907 (FOSSIL COLLEMBOLA)
KEY TO THE GENERA OF THE PALPIGERIDAE

. Ants. I-III annulated; Abd. IV longer than

Abd. III; body elongate, cylindrical ... ..
Antennae not annulated .. ..

Abd. IV longer than Abd. III;
sharp, apical spine ... o - - e
Abdominal segments approximately equal and
swollen, being wider than the thorax .... ...

Ant. II with ®

Palpigerina Olfers, 1907 (805)

B bk Ll dn ] -y Ll L e Ll b

Palpiger Olfers, 1907 (805)
Palpigerida Olfers, 1907 (805)

FAMILY CATASTYLIDAE OLFERS, 1907

Scales present; Ants. III and IV annulated ...
Scales absent ... ... .. -

Abd. IV with two spines and Abd. V with two
long cerci Wy e wee e mwe | e
Abd. V with either a spine or long setae ... ..

Abd. V with two long cerci bearing basal papil-
lae, and one long median upturned spine ..

Abd. V on posterior border and Abd. VI on each
side with a short papilla bearing a long seta

KEY TO THE GENERA OF THE CATASTYLIDAE (FOSSIL COLLEMBOLA)
1.

Cuculliger Olfers, 1907 (805)

o cwtn mlen et e dews e

Catastylus Olfers, 1907 (805)

.

Polystylus Olfers, 1907 (805)
Omophora Olfers, 1907 (805)

FAMILY *ONCOPODURIDAE DENIS, 1934
KEY TO THE GENERA OF THE ONCOPODURIDAE

. Ocelli and pigment present; mucro with two

basal ciliated setae ... . e o e

Ocelli and pigment absent o Tess Bem

Mucro with two_basal scales a_nd ventral lamel-
lae; dens with a single spine on outer edge

Mucro without scales or lamellae; dens apically
with two scales extending sometimes beyond
apex Of MUCIO . e ;e - o -

=M:i!lsita Bonet,

Harlomillsia Bonet, 1944 (125)
1943 (124) (not of
Womersley)

EEe. L L Ll L et atd] LT answad EYTITT 2

Oncopodura Carl et Leb, 1905 (206)

=Cyphodercllopsis Yosii, 1939 (1194)

Borecus Folsom, 1923 (461)

FAMILY ISOTOMIDAE SCHAEFFER, 1896
SUB-FAMILY t{ANUROPHORINAE BORNER, 1901

KEY TO THE GENERA OF THE ANUROPHORINAE

Anal spines absent ... ... .. ..

L LT}

LI 2]
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*The Oncopoduridaec were first recognized as a distinct family by Denis in 1934, but later
workers continued to refer to it as a sub-family either of the Cyphoderidae or the Isotomidae,
and much confusion has resulted. Bonet, in 1943, has discussed the situation at some length

and produced c_unvincing evidence to support Denis’s view, with which I concur, that the
Oncopoduridae 1s a family.

TThis name is reverted to here pending the decision of the International Commission on

ﬁgol?gical Nomenclature regarding the retention on the official list of the genus Anurophorus
1colet.
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7. Sixth abdominal segment visible from above ... Protanura Borner, 1906 (147)
Sixth abdominal segment hidden beneath fifth ... Morulina Borner, 1906 (147)

TRIBE PSEUDACHORUTINI BORNER, 1906
KEY TO THE GENERA OF THE PSEUDACHORUTINI

1. Postantennal Organ Present ... .. e ;e wes wen w2
Postantennal organ absent e wer v w w— m— o -

2. Paratergal areas and body segments dorsally
with many long finger-like or short spine-
like processes of the cuticle ... . ch  —— -
Without such finger-like or spine-like processes . o

3, Paratergal areas very strongly developed, greatly
swollen and prolonged laterally into strong
elongated finger-like processes, there being )
one to each pleural area or body segment ... *Acanthanura Borner, 1906 (147)
= Anoura Lubbock, 1899 (715) (in part)
Ceratrimeria Borner, 1906 (147)
(in part)
*Womersleymeria Stach, 1949 (1029)

- L oL Lo o
Lt o s Ll

l
§ SN

Paratergal areas well developed but not so swol-
len and not prolonged into finger-like pro-
cesses ; instead, covered with numerous short,
blunt, spine-like processes, of which there
are several to each pleural area or body
segment ... .. . e www wew e  THolacanthella Borner, 1906 (147)
=Anoura Lubbock, 1899 (715) (in part)
Ceratrimeria Borner, 1906 (147)
(in part)
4. Postantennal organ with the lobes arranged in
either a circle or ellipse or as a cross M R R e N ke e = S
Postantennal organ with the lobes arranged in a

cluster S s oo N s aee eey s e Gk e w2 23

5. Body segments with- distinct paratergal areas

that are often greatly swollen or enlarged . . oo i 6

Body segments without prominent paratergal
areas, but with indications of such ... .. ... .o e o 1

6. Abd. VI completely hidden below Abd. V, not
visible from above ... .. .. .. e ke i ek e e o 7

Abd. VI not completely hidden, partly visible
from above .t el 3 . R e e e e e e e e e 0

“The first species belonging to the genus Holacanthella was described by Lubbock in 1899,
along with two other species from Tasmania, all of which he placed in the genus .4noura. As
the name Anowra was a homonym, Borner, in 1906, proposed the new name Holacanthella
for the New Zealand species and Acanthanura for the two Tasmanian species. Later, it was
suggested that these “spiney” species and the more usual flattened, plain, species described
under the name Ceratrimeria Borner were apparently the same generically. This view was
upheld by Womersley (Jour. Linn. Soc., XI, 1937), and all species with paratergal swellings
or prominent pleural areas were lumped together under the generic name Ceratrimeria. In
1925, Carpenter erected a new genus Platanurida for a Ceratrimeria-like species, and Womers-
ley, in 1937, erected a genus Tasmanura for another closely related form from Tasmania. In
1941, I included Platanurida in the genus Ceratrimeria. Later, in 1942, I recognized that the
genus Ceratrimeria, as then visualized, contained in New Zealand two clearly defined groups,
which I designated the spinosa and lata groups respectively. From further careful study of
these two groups, I am convinced that two genera are involved, and that Bérner's earlier
diagnosis, in which the “spiney” forms were placed in the genera Holacanthella and Acantha-
nura, was correct. There seems no doubt whatever that the species belonging to the genera
Hol_a_muthtua and Acanthanura were incorrectly included in the genus Ceratrimeria, as, in
addition to the differences in body structure between them and the latter genus, there also is
the complete absence of the furcula. The two genera are confined to the southern regions
Holacanthella being peculiar to New Zealand and Acanthanura to Tasmania, as distinct from
(Ceratrimeria, which is much more cosmopolitan in distribution. Stach differentiates the genus
!fVomrr.rleJ»ne:m from Acanthanura principally on the form of the postantennal organ, which
15 a cluster instead of an ellipse as in Acanthanura. I do not consider this difference of

sufficient weight in view of the similarity of the paratergal structures which are the principal
feature of these genera.
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10.

11.

13.

14.

15.

16.
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Ocelli, eight to each side - —
Ocelli, ﬁngfe to each side: body noticeably flat-
tened, with distinct paratergal areas; post-
antennal organ with 9-13 lobes in a rosette;

furcula greatly reduced to two small knobs

Furcula present, well developed; paratergal areas
well developed: postantennal organ with
12-28 lobes in an ellipse .. e wn o

Furcula absent; paratergal areas well developed
and rounded; postantennal organ with up to
30 lobes in an ellipse; body densely clothed

with fine Setae ... e oo o -
Posterior margin of Abd. V straight ..

Posterior margin of Abd. V eqlarginatcd and
surrounding the median portion of Abd. VI
visible from above: furcula present but

short L o e e e e

Furcula well developed; paratergal areas dis-
tinct: body rather plump; postantennal
organ with 8-20 lobes in a rosette or ellipse

Furcula reduced, stump-like; body broad and flat,
with prominent lateral paratergites; post-
antennal organ with four lobes arranged as
B CTOSS e e owwe s e wmse oe

Maxilla with distinct head and two lamellae;
ocelli, eight to each side: postantennal organ
with 15-20 lobes in an ellipse ; mucro usually
wedge-like .. o e e e e

Maxilla without distinct head or lamellae;
ocelli, 58 to each side; postantennal organ
with 3-20 lobes arranged as a circle or an
ellipse; mucro generally spoon-like ... ...

Abd. VI partly visible from above ... .. ..
Abd. VI completely hidden below Abd. V and not
visible from above; ocelli, six to each side:

postantennal organ with about 80 lobes:
furcula short ... e e - . o

Ocelli, eight to each side; postantennal organ
with 17-40 lobes ... .. ..
Ocelli, fewer than eight to each side T

Furcula well developed; ocelli, ive to each side
Furcula reduced, with elongated mucro; ocells,
5-6 to each side i

Ocelli, eight to each side ... ... o e .
Ocelli, fewer than eight to each side W

Furcula well developed ; posterior margin of Abd.
V straight WS ENE G R e

Furcula reduced, very short: dens wart-lik;
mucro hook-like and not separated from
dens; body usually flattened and with para-

tergal areas strongly marked; posterior
border of Abd. V emarginated ...

La st sl Lt L L L]

Platanurida Carpenter, 1925 (237)

Ceratrimeria Borner, 1906 (147)
=Schoetella Schaeffer, 1897 (933)

Meganura Handschin, 1942 (563)

— sk s e wew e e W0

Megachorutes Handschin, 1942 (563)

Zealandmeria Stach, 1949 (1029)

Tasmanura Womersley, 1937 (1179)

Pseudachorudina Stach, 1949 (1029)

Pseudachorutes Tullberg, 1871 (1073)
=Gnathocephalus MacGillivray, 189(3724)
Brachysius MacGillivray, 1893 (724)
*Sphragiphora Houlbert, 1924 (597) ”

Cryptotrimeria Stach, 1949 (1029)

Aethiopella Handschin, 1942 (563) :
— 4

Americotrimeria Stach, 1949 (1029)
Neotropiella Handschin, 1942 (563)

-~ oo wr.  wew  wme 30

- — . 18

e e e e e we M

Linnaniemia Philiptschenko, 1926 (855)

*The sub-genus Sphragiphora Houlbert, 1924. This sub-genus was proposed by Houlbert
(“Thysanoures, Dermapteres, et Orthopteres de France et de la Faune européene,” p. 67) for
those species belonging to the genus Pseudachorutes Tullb., in which the postantennal organ
was present, while those species without a postantennal organ were left in the genus Psenda-
chorutes. However, this separation proposed by Houlbert must be invalid, as P. subcrassus
Tullb.,, the type species of the genus Pseudachorutes has a well-developed postantennal organ.

The sub-genus Sphragiphora Houlbert falls, therefore, e
chorutes Tullberg, 1871. e, as a synonym of the genus Pseuda
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10.

11.

13

14.
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Anal spines on Abd. V, 15-30, arranged as a

crown; dens and mucro fused ...
Anal spines on Abd. VI; furcula present or ab-
sent; ocelli, eight to each side ...

. Anal spines, two, small; unguiculus absent;
furcula absent ... . - - . -
Anal spines, four, large; unguiculus present;

furcula present or absent ...

L

Furcula present, sometimes partially reduced ...
Furcula absent or sometimes represented by a

papilla

Abdominal segments distinctly separated and vis-
ible from above

Abds. IV-VI fused or \!I more or Iess concealed
beneath Abd. V

Ocelli present, but reduced in number
Ocelli absent; furcula reaching to middle of Abd.
III only; mucro and ders indistinctly sep-

FeEEes 22 EEssss 202020202 SSAeed 2 Ssssss 000 pEesss 20020 SSasss 02000000 swwses

L e T

arated ; claw with tunica ... .. .
Body extremely elongate or posteriorly ﬂexed
downwards — -
Body not so; more normal OCC“I, six to each
R T T T

All Abdominal segments sub-equal; ocelli, one,

two, or five to each side; unguiculus simple
Abds. V and VI bent downwards; ocelli, five or
eight to each side -

L T T L i e et 1) [T 1

. Unguiculus normal, simple -

Unguiculus three \unged dens with 4-5 trans-
verse posterior folds s

Furcula well developed; integument very granu-
lar -

Furcula reduced mucro hook like:
reticulate ... ..

Abd. VI concealed beneath ~\bd Voo e
Abds. IV-VI fused; anus ventral: ocelln absent ;

body .extremely elongate ; furcula short, not
reaching to Abd. III SN

Furcula represented by a papilla
Furcula absent .

Cuticle with honevcombed appearance:
tenent hairs absent from foot i
Cuticle very granulate; clavate tenent hairs pre-

sent on foot; papilla of furcula with two
short ridges .. ..

Anal papillae present;
duced
Anal papillae absent

e swmsssd 0 Esssss

Ll Ll Tl

integument

BEEEEE 000 sdesdd 00 s

-

L il La il .

clavate

EEegEd

body elongate:

ocelli re-

bod) normal ocelli normal

No. 8

Proctostephanus Borner, 1902 (142)
— 3

selia Absolon, 1901 (13)

= Pentapleotoma Borner, 1903 (144)

Protanurophorus Womersley, 1925

(1150)
Tetracanthella Schott, 1891 (951)
= [ ubbockia Haller, 1 (524)
Deuterolubbockia Dalla Torre 1895

(280)
e e e e . - — D
e ot e e e o aas X3
e Gk W o i Gk e B
G SuE SN s e s a3
S B R e e e o em
Womersleyella Salmon, 1944 (917)
e ma o e ek e o §
oo e wiE we e e o Y
Folsomides Stach, 1922 (1004)
Subisotoma Stach, 1947 (1027)
e - - o—— - w10

Jacksonsella Denis, 1931 (368)

Astephanus Denis, 1927 (360)

Coloburella Latzel, 1917 (665)
Cryptopygus Willem, 1902 (1138)

Isotomodes Axelson, 1907 (60)

SUB-FAMILY PROISOTOMINAE STACH, 1947
KEY TO THE GENERA OF THE PROISOTOMINAE

. Abds. V-VI or IV-VI fused, forming a single

mass

All abdominal segments dlstmctly separated or
segments V and VI partly fused, with a
trace of dorsal suture still visible

M. amr emn o e s wm 2O
S G S e SR e e I
Paranurophorus Denis, 1929 (363)
Boernerella Denis, 1925 (351)
Pseudanurophorus Stach, 1922 (1004)
Anurophorus Nicolet, 1841 (797)
=Adicranus Bourlet, 1843 (160)
Bourletia MacGillivray, 1893 (724)
W R W N e we e B
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2. Abds. V-VI fused; body setae arranged as trans-

10.

11.

*_Bagna_ll has proposed a genus Litsteria for those
in which the eyes are reduced to two, one, or no
1ts genotype F. fimetaria, which has no ocelli.

verse bands around posterior margins of _

thoracic and first four abdominal segments Parafolsomia Salmon, 1949 (925)
Abds. IV-VI fused; postantennal organ present,

ellipticd]l v . e e e e e e e e e e

Mucro dentate e B e e o
Mucro falciform e, o e - -

With eight ocelli to each side ... ... .. ... *Bagnallella nov.
With fewer than eight ocelli to each side ... ..

With 2-5 ocelli to each side ... .. .. .. Folsomidiclla Bagnall, 1949 (88)
Ocelli absent; postantennal organ long, elliptical,
and usualll; DRETOW i 5i i sk e *Folsomia Willem, 1902 (1141)
=*[ itsteria Bagnall, 1949 (88)
Ocelli present, reduced in number; postantennal
organ present; Ant. IV without sense clubs Arlea Womersley, 1939 (1181)
Ocelli absent; postantennal organ absent; Ant.
IV with 5-6 large sense clubs and two broad
sense lobes e mme e mee e e Folsomia Denis, 1931 (368)
= Demnisia Folsom, 1932 (466)
Body form normal, without bulging segments or
deep intersegmental constrictions ... ...
Body with the segments bulging and deep inter-
segmental constrictions; unguiculus three-
winged ; ocelli, eight to each side. ... ... Guthriella Borner, 1906 (147)

pr— L il
T e e Lah 2l o

LE s ot o] - Lt ] LER S 2] i L ) .

Dens normal without terminal expansions e e v . e v — oo

Dens with a large terminal bladder-like lateral
lobe on outer edge; ocelli, eight to each

side; Abds. V-VI fused with dorsal suture Appendisotoma Stach, 1947 (1027)

Bothriotrichia present on abdominal segments ... .. . e e e s -
Bothriotrichia absent B T e e v e e e

With one pair dorsal bothriotrichia on Abd. IV :
hind femur normal; mucro with apical, sub-
?pical. and proximal teeth and four lamel-
T T ™ B .

With two pairs dorsal bothriotrichia on Abds.
V-VI; hind femur with large spine-like
process; mucro with three teeth in which
one is apical and the others form a pair side

H ydroisotoma Stach, 1947 (1027)

by side near base ... .. .. .. .. Archisotoma Linnaniemi, 1912 (690)

Dentes shorter than manubrium, usually granu-

late, coarsely tuberculate, crenulate, or

notched ; mucro with 2-4 teeth and with or

without lamellae; Abds. V-VI separate or

partly fused; ocelli, eight to each side ... Proisotoma Borner, 1901 (140)
Dentes longer than manubrium, usually smooth,

but heavily clothed with setae; mucro long,

bidentate, with broad lamellae: Abds. V-VI

separated s s e e e e Ballistrura Borner, 1906 (147)

SUB-FAMILY ISOTOMINAE SCHAEFFER, 189
KEY TO THE GENERA OF THE ISOTOMINAE

. Fine wavy sensory ciliated hairs (lasiotrichia)

~on abdominal segments ..
Without lasiotrichia - ——

Dentes with either simple or serrated spines
Dentes without spines ..

LR LR ] L RN ] LR ] . w il L TR
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9

10
11

W I

species previously included in Folsomia but
ne to Ieach slde._Fﬂ!smm'a, however, has for
Bagnall's name Litsteria falls ,therefore, as a

svnonym. He has also proposed the genus Folsomidiella for those Folsomia species with five

ocelli to each side. This is in order, but I pr
enlarged to include those species with 1-5 ocelli

opose that the definition of Folsomidiella be
to each side and that a new genus Bagnallella

he erected to include those species with eight ocelli to each side previously included in the

genus Folsomia. The genotype of Bagnallella will be

B. (F.) sedecimoculata Salmon (944),
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10.

11.

16.

. Manubrium with spines ...

. Spines of dens each arising from a wart

Z00LoGY PUBLICATIONS

Dental spines serrated - - o
Dental spines simple, but each spine arising from

a papilla ...
Ant. III and Ant. IV annulated; tibiotarsi broad

and flattened — - - —
Antennae not annulated; tibiotarsi normal

Body of peculiar form; Ant. III and Ant. IV
annulated: ocelli reduced, six to each side;

mucro with three teeth . S —
Body normal in form; ocelli, eight to each side;

antennae not annulated
Sense organ Ant. III normal, with not more than

2-3 sense rods .. e — o
Sense organ Ant. III with two blunt sense rods

and 15-20 short, truncated sensory hairs

-

EEEEEE

Mucro quadridentate
Mucro falciform

Claw with basal tunica ...
Claw without basal tunica -

Dens with long terminal seta over-reaching
mucro; mucro tridentate with lamellae;
clavate tenent hairs absent -

Dens without terminal seta; mucro quadridentate
without lamellae; broadly spathulate tenent
hairs present ...

Flexed setae on thoracic and abdominal seg-
ments; postantennal organ present or absent
Without flexed setae; postantennal organ present
or absent ...

Mucro bidentate; Abd. IV not much longer than
Abd. III: foot without clavate tenent hairs
Mucro falciform; Abd. IV three times longer
thal} Abd. III; clavate tencnt hairs present
on toot

Setae of the body and appendages each arising
from a distinct wart or papilla ...
Setae not arising from warts or papillae ...

Hmmmmw

P Y = T 1~ T I T

nnded

L I i

Sekes 020 MR

LTl ] LTI T L L] Wl Ll - Lt Tl

- Lot Lot - RS B8 La st d L s it Lt L

Body of normal form without swellings or pro-
cesses Gl e D e me . uman s
Body with abnormal spine-like or papillate pro-
cesses or clusters of setae ..

Lot I e .

Manubrium without spines - o

Lt oot R

. Manubrium and dens both with spines; mucro

tridentate; setae simple, ciliated, and ser-
rated; postantennal organ present, elongate,
elliptical ... e S G
Manubrium only with a terminal group of seven
spines on posterior aspect; mucro tridentate

Dens spined, the spines all simple ...
Dens without spines

SEeEEEF B8040 SRR 0809090909090 BREREE 00000000 EeEME000 R

L TV —
Spines of dens without warts or papillae ...

or

No. 8
i 3

Proisotomurus Womersley, 1934 (1169)
Tibiolatra Salmon, 1941 (910)
Acanthomurus Womersley, 1934 (1169)

Architomocerura Denis, 1931 (369)

Axelsonia Borner, 1906 (147)

=Moniezina Denis, 1922 (343)

Isotomurus Borner, 1903 (144)
Falcisotomina Stach, 1947 (1027)

— 9
- 10

e~~~ T " D N I
T D | T T I

Agrenia Borner, 1906 (147)

Pteronychella Borner, 1909 (150)

WERR §
- 12

Corynothryx Tullberg, 1876 (1075)

Isotobrya Womersley, 1934 (1169)

*Papillomurus Salmon, 1941 (910)

e soe e s o o o A
gt s, e e s s w0
W A e W mea W see 0@
P P R T
oo s e wow e e e 30

Sorensia Salmon, 1949 (925)
Acanthisotoma Bonet, 1942 (123)

o oe: o we wer www awe M
VG 4 |
- o o— o o ome o 18
s s owme e wew  ois 39

*Stach (1055) criticises this genus and suggests that the species P. fuscus and P. parvus belong
to Fertagopus and P. dissimilis to Tomocerura, basing this opinion on the structures of the
leet and furcula. He apparently ignores the extraordinary integumentary feature of the

papillate setae. I cannot accept his view, as I
character of generic importance. Recentl

to the genus from the Antarctic.

consider the papillate setae a most striking
y (953) I have described three more species belonging
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18.

19.

21.

23. Tenent hairs present on each foot ...

25.

26.

27.

30.

31

32

Spines of dens all slender and up to four rows;
clavate tenent hairs present ... . -
Spines of dens of two kinds; two rows of slender
spines and up to three rows of short stout
spines; clavate tenent hairs absent .. ..

Mucro dentate with four teeth ... . . -
Mucro falciform: clothing of long pubescent

setae o GEs @ew Gun emen 2 ess  ess

Clothing of simple setae; postantennal organ

present e e - e e e e
Clothing of ciliated setae; postantennal organ

SROENt wn S ous  Exs e s eEe

Abd. IV bearing excessively long setae ...

Abd. IV with normal setae ... .
Abd. IV equal to or shorter than Abd. III ..
Abd. IV longer than Abd. IIl .. .. . o

Tenent hairs absent R : _—

Abds. V and VI fused; furcula reaching ventral
tube; mucro with three teeth .. .. .
Abds. V and VI not fused; furcula reaching only
sterior margin of Abd. II; mucro with

our teeth G G e el e e

Furcula reaching forward to ventral tube; Abds.
V and VI not fused .. o e —w e
Furcula reaching only posterior margin of Abd.
II: some setae strongly serrated; Abds.
Vorl T e G e et e gl

Setae of the body simple ... ... . .. ..

Setae of the body serrated e e e s

Abd. V. and Abd. VI fused .. . . ..
Abd. V and VI not fused G e

Ocelli, eight to each side; postantennal organ
elongate elliptical, with a constriction at its
middle . e - - - -

Ocelli reduced, six or fewer to each side; post-
antennal organ present, elliptical and some-
times constricted at middle i wee | e

Ocelli, eight to each side; postantennal organ
with thickened, flap-like, divided margins;
mucro tridentate; tenent hairs absent e

Ocelli reduced ; postantennal organ without thick-
ened margins or absent ... .. .. ..

Ocelli, six or fewer to each side; postantennal
OEERE DRI o e i e e e

Ocelli absent ... . . e . —
Postantennal organ present ... .. . .
Postantennal organ absent o

Body of male with terminal abdominal spines or
horn-like structures on head .. .. ..
Ant. Il in male with cluster of short, thick, cili-
ated setae; Abd. III, at centre, with cluster
of modcrgtely long, curved, ciliated setae:
tenent hairs absent; mucro bidentate; body
with numerous stout, blunt, ciliated bristles

KeEys AND BIBLIOGRAPHY TO THE COLLEMBOLA

Procerura Salmon, 1941 (910)

Spinocerwra Salmon, 1941 (910)

“_.mﬂﬂum"_“

Millsia Womersley, 1942 (1184)

Setocerura Salmon, 1949 (925)

Tomocerura Wahlgren, 1900 (1105)
Alloschaefferia Borner, 1903 (144)

P ] SasaEs $SERAes 2 EBEbess 2 Beéaas 00 SSasss
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22

23
27

24
25

Pseudisotoma Handschin, 1924 (530)

Vertagopus Borner, 1906 (147)

e ek W e e e we W
[sotomedia Salmon, 1944 (917)
Isotoma Bourlet, 1839 (159)

—=Podura Miller, 1776 (789)
Desoria Nicolet, Agassiz, 1841

(797) (24)

Apoeona Gistl, 1848 (510)
Euisotoma Borner, 1901 (140)
e G e mes e see 2B
e R e i e e e B
[sotomina Borner, 1903 (144)
Proisotomina Salmon, 1948 (921)
Heteroisotoma Stach, 1947 (1027)
. s e S e e e 00
Parisotoma Bagnall, 1940 (84)
. e e G S e e N

Isotominella Delamare-Deboutteville,

1948 (332)

Isotomiella Bagnall, 1940 (84)

Australotomurus Stach, 1947 (1027)
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. V, in the male, dorsal with 4-6 stout
-~ - nes“.‘ clavate tenent hnllyrs absent; Abds.
and VI not fused; mucro with two or

four teeth L amm S ame e

Males with long curved horns on top of head:

antennae thickened iflcl?:::; tenent hag:-l.';
resent ; - ; o wi
?hree :e'ctl'? bds.__V i m_u:r __ — Rhodanella Salmon, 1945 (918)

— Rhodesia Womersley, 1934 (1169)

Spinisotoma Stach, 1926 (1009)

FAMILY TOMOCERIDAE SCHAEFFER, 18%
SUB-FAMILY LEPIDOPHORELLINAE BORNER, 1906

Thi b-family contains two tribes, the Lepidophorellin Womersley and the Neophorellini
‘.*'omel:slsu-. o?“:\'h};ch the latter contains one genus only, ‘N eophorella womerqlgy. 1934 (llﬁ?).
The Lepi?npharmini and Neophorellini are separated as in the key to the families, sub-families,

and tribes of the Collembola given in the early part of this work.

TRIBE LEPIDOPHORELLINI WOMERSLEY, 1934
KEY TO THE GENERA OF THE LEPIDOPHORELLINI

1. Tergum of the mesothorax at least three times as
long as the metathorax and projecting for- _
ward over the head for a corsiderable distance  Psendolepidophorella Salmon, 194(1910)
Tergum of the mesothorax shorter, not or only
slightly overlying rear of head ... . o - = — - - - 2

2. Antennae normal, four segmented: unguiculus _
generally lanceolate, normal; scales normal  Lepidophorella Schaeffer, 1897 (934)
=Drepanura Moniez, 1894 (782)
Antcnnae abnormal, apparently three segmented :

empodial appendage peculiar, four-winged,
with prominent teeth; scales hyaline .. ... .4utewnacyrtus Salmon, 1941 (910)

Sub-family TOMOCERIN AE Borner, 1906

This sub-family contains three tribes—T omocerini Salmon, Novacerini Salmon, and Para-
tomocerini Salmon—separated as in the key to the families of Collembola in the early part of
this work. The tribe Paratomocerini, originally erected as a sub-family, contains only one
cenus Paratomocerus Tarsia in Curia, 1938 (1051). Likewise the Novacerini contains only the
ome genus, Notvacerus Salmon, 1942 (911) = Neocerus Salmon, 1941 (910).

Tribe TOMOCERINI Salmon, 1941
KEY TO THE GENERA OF THE TOMOCERINI

1. Ocelli present, six to each side; clavate tenent
hairs present .. - i 2

Ocelli absent; tenent hair?ab;nt — ?ﬁror-n-;mu_Fra;;nfclI 185_4_ (4;6“)
2. Head of maxilla without a beard .. .. .. Tomocerus Nicolet, 1841 (798)

=AMacrotoma Bourlet, 1839 (159)
e Sub-genus Pogonognathellus Paclt,
1947 (82R)
=Pogonognathus Borner, 1908 (159)

Head of maxilla with a beard .. .. ..

FAMILY PROTENTOMOBRYIDAE FOLSOM, 1937 (FOSSIL COLLEMBOLA)

This family cuntains two genera, separated as follows :—

1. Body_ with large dorsal horn-like structure aris-
ing dorsally on the mesothorax and project-
ing posteriorly over the metathorax ... .. Stvlonotus Olfers, 1907 (805)

Body without such structure; Abd. VI with
suranal and subanal valves .. .. .. Protentomobrya Folsom, 1937 (468)
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FAMILY MYDONIIDAE SALMON, 1945
SUB-FAMILY MYDONIINAE SALMON, 1945
TRIBE MYDONIINI nov.nom.
KEY TO THE GENERA OF THE MYDONIINI
1. Scales entirely absent from the body e i e St Dwes M cmew g i 13
Scales present on the body .. e e e e e e s s e o
2. Body normal; furcula reaching forward to
thorax; mucro distinct from dens ... .. ;e e e e e . . 3
Body abnormal, strongly convex ; antennae longer
than body; furcula reaching forward to
head; mucro ncg‘ distinctly separated from Ehitarasd
dens, simple, with horn-like apex ... .. etacoelura nov. nom.
P =Coelura Schott, 1917 (962)
3. Ocelli, eight to each side ... ... .. ... b . W e e ek e e 9
Ocelli reduced or absent; claw with basal wing-
like teeth . o e o it e b e wee S me w4
4. Tibiotarsi on their inner surfaces with two rows
of plain setae; clavate tenent hairs, if pre- '
sent, then only weakly developed ... .. Sinella Brook, 1882 (170)
Tibiotarsi of first and second legs without plain
setae; tibiotarsus of third leg with one plain
setae opposite the tenent hair: clavate tenent _
hairs present .. .. .. .. .. . Parasinella Bonet, 1934 (121)
5. Claw with wing-like basal teeth: tibiotarsus on
inner surface, with at least one row of plain '
setae; tenent hairs present, but weak we  Deuterosmella Salmon, 1943 (914)
Claw with wing-like basal teeth: tenent hairs
well developed ... .. o e G e 6
6 Mucro dentate . — 2o s BeE e e e e e e v 7
Mucro falciform it e e - oo Drepanura Schott, 1891 (950)
7. Dens with spines ... .. . e e e e 8
Dens without spines G dsies S R D R B A e e 0
8. Spines of dens simple ... .. .. .. .. Homidia Borner, 1906 (147)
Spines of dens serrated or ciliated, or both, and
each arising from a distinct wart or papilla:
setae of body of peculiar form and each
arising from a wart or papilla ... ... ... Mesentotoma Salmon, 1942 (913)
9. Claw always with two large, generally elongate,
external lateral basal teeth in addition to
normal external teeth ... .. _. __ Mydonius Gistl, 1838 (510)
=Entomobrya Rondani, 1861 (904)
Chorutes Burmeister, 1838 (198)
[in part]
Isotoma Bourlet, 1839 (159) [in part|
_ Degeeria Nicolet, 1841 (798) [in part]
Claw always without large external lateral basal
teeth, but usually with normal external
lateral teeth .. .. .. .. . __ Pseudentomobrya Salmon, 1941 (910)
10. Dens with spines .. .. .. .. __ oo am B B e e e = 11
Dens without spines, but with or without BERMEE e e B B e e o 13
11. Claw with basal wing-like_ tooth; mucro sub-
apical to dens and falciform .. .. __ Metasinella Denis, 1929 (363)
. _ =Sulcun Mills, 19
Claw without basal wing-like tooth: mucro at Famons: SRS, 1558 (280
apex of dens ... .. .. . .. Sl N P D |
12. With a single row of dental spines ...

*As the name

LT R

With multiple rows of dental spines

lllll LEL L L L1

_ Coelura was used by Warren in the Lepidoptera
in the Collembola, I propose the new name Metacoelura inpits place.

Acanthurella Borner, 1906 (147)
Acanthocyrtus Handschin, 1925 (533)

prior to its usage by Schott
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13.

14.

15.

16.
17.
18.

22.

27.

29,

*When erecting
the Greek (Ei

Z00LoGY PUBLICATIONS

Body scales apically either rounded or obtusely
pointed; dens with scales .. e = ..

Body scales apically acutely pointed and with few
striations ; dens without scales ... . ..

Mesonotum projecting forward and overlapping
rear of head; Abd. VI with finger-like process

Mesonotum not overlapping head; Abd. VI with-
out finger-like process .o - e

Mucro bidentate with basal spine ...

Mucro falciform .. o . -

Ant. III and Ant. IV or only Ant. IV annulated

Antennae not annulated ... e - - ..
Mucro dentate nch e s Bam e mem

Mucro falciform . o e - -
Mesonotum projecting forward and considerably

-
. BEEEEE

overlapping head, about four times as long
08 TIELRNOEINE cui:  ‘win  wei  men  awe s
Mesonotum projecting forward, tut not or only
slightly overlapping head ... .. . ..
Ocelli, eight to each side ... .. e ——" .
Ocelli reduced, six to each side S
Abdominal lasiotrichia present ... . .. e
Without abdominal lasiotrichia . e

. Ocelli, eight to each side: mesonotum slightly

overlapping head: dens without spines ..
Ocelli absent; mesonotum not overlapping head;
dens with spines SN DR e e W

Ant. II normal, without specialized sense organ

Of Iarge Sethe e  we i  win o s
Ant. II with specialized sense organ consisting
of a circle of long stout ciliated setae e

. Claw with basal wing-like teeth .. .. ..

Claw'without basal wing-like teeth ... .. ...
Unguiculus as well as claw with wing-like teeth
Claw only with wing-like teeth .. .. ..

. Mucro dentate i

Mucro falciform with basal sp?;e: Ant. 11 with
spine-like process ...

. With a single wing-like tooth to claw .. ..

With two wing-like basal 'teeth to claw; mucro
dentate with basal spine ... .. e o

Mucro dentate R T
Mucro falciform with basal spine .. .. ..

Scales chitinized, coloured, striations clearly
visible; Ant. IV with apical exsertile knob
Scales hyaline: striations, if present, scarcely
visible; Ant. IV without apical exsertile knob
Mucro dentate WK AR . e ems ewe
Mucro falciform ...

R L o T EaEE T T

=T ullbergia Lie Pettersen, 1896 (

No. 8

s 10

T e R PO

Epimetrura Schott, 1925 (965)

SEel. . T . A et . B e S
Willowsia Shoebotham, 1917 (986)
Drepanosira Bonet, 1942 (123)

—Parasira Bonet, 1930 (116)

e e o 17

23
18
22

s il

P11

e I ikt
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19
G e e el e R me D6
Lepidocyrtoides Schott, 1917 (962)

Calistella Reuter, 1893 (Schott) (95%)1

Mesira Scl;:rbal;v, 1898 ?538)“

I’ romesira Womersley, 1942 (1184)

T'roglosinella Delamare-Deboutteville,
1949 (335)

Lepidocyrtinus Borner, 1903 (144)

Lepidoregia Delamare-Deboutteville,
1948 (332)
24
28
25
26

L1
P
Pl
L1
L1
P i
NN

Protosirodes Bﬁ:ﬁer, 1901 7136)
Lepidosinella Handschin, 1920 (528)

mmﬂm““mw

Pseudosinella Schaeffer, 1897 (96333)
)
Pettersenia Scherbakov, 1898 (938)
Mesosirodes Borner, 1901 (136)
Sirodes Schaeffer, 1900 (937)
Sinelloides Bonet, 1942 (123)

=Propesinella Salmon, 1945 (918)

Parasinella Carpenter, 1935 (241)
Pseudosinella Schaeffer, 1897 (934)

[in part]
R

T s P 0o .

O

*Seira Lubbock, 1870 (708)
=Sira Tullberg, 1872 (1074)

Pseudosira Schott, 1893 (954)
Calistocyrtus Ritter, 1911 (903)

ghis genus in 187_1, Lubboc_k definitely stated that the name was derived from
pa (Seira), meaning a chain. The spelling Sira adopted by many authors is.

therefore, not only gramatically incorrect, but also contrary to the rules of nomenclature and

should be dropped

. The name Sira is also preoccupied, having been used in 1838 for a genus

of birds and again in 1855 for a genus in the Mollusca.
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31.

32.
33.

34.

Scales very long and pointed, with short striations
Scales shorter N S Ot S A

Claw with a pair of external, lateral basal teeth,
generally elongate, in addition to normal ex-
ternal teeth; mucro-dens joint usually with

bow-like lamella T ==
Claw without external lateral basal teeth, but

with nmormal external teeth; mucro without
bow-like lamella D e e el e

Clavate tenent hairs present; ocelli, eight to each
side e s wssmes wese . svene
Clavate tenent hairs absent; ocelli reduced i

Mucro bidentate e e e bk e wen

Mucro falciform e vt v e v saae

Mucro bidentate, with one basal spine; ocelli, two
0 AR BRIE e e we wad wen. e
Mucro bidentate, with two basal spines; ocelli,
six to each side -

L bt o el ] Ll LT ) [-TT3T ]
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Lepidobrya Womersley, 1937 (117’(56)3

-— " G -y W

Urewera Salmon, 1941 (910)

Lepidosira Schott, 1925 (965)

el e (TTT R Y] L L1 LTI ] aEEEEY TR 3 3

- 34
Lepidocyrtus Bourlet, 1839 (159)

—=Paidium Koch, 1840 (662)

Drepanocyrtus Handschin, 1925 (533)

Lepidiaphanus Salmon, 1949 (925)

*Setogaster nov. nom.
—Trichogaster Handschin, 1932 (560)

TRIBE ORCHESELLINI BORNER, 1906
KEY TO THE GENERA OF THE ORCHESELLINI

. Scales present s aenan e e oo uann

Scales absent ... e e e e e s

Antennae with four segments, of which none 1s
secondarily divided ... .. - .—". ..
Antennae with I or both I and II secondarily
divided, giving the appearance of 5-6 seg-
ments i omwe ewmme:  cemue  awess: s s

Ant. IV longer than body and annulated; Abd.
IV only slightly longer than Abd. III e
Ant. III and Ant. IV both annulated and much
longer than body ... . e e

Apex of abdomen with a long finger-like process
Apex of abdomen without process ... ... ..

Antennae with five segments, Ant. I being sec-
ondarily divided; Ants. IV and V or only
V generally annulated .. .. .. ..
Antennae with six segments, Ants. I and II
being secondarily divided, the fifth and sixth
annulated; dens with spines ... .. .

Dens with spines; Ants. IV and V annulated ..
Dens without spines U VO

Abd. IV 8-10 times as long as Abd. III; meso-
notum overlapping head; Ant. IV not an-
nulated ... e e o e e

Atd. IV not more than five times as long as
A0 AL s e we e Be s a

Antennae annulated; ocelli reduced to two or
aAbggntI;HAbd. IV three times as long as

Antennae not annulated:; ocelli, two?:: eaE siEE

el il Bl e e i e 4

Typhlopodura Absolon, 1900 (5)

Mastigoceras Handschin, 1924 (531)
Heteromuricus Imms, 1912 (603)

awasE 000 EEEEEE L Y N T T Y] I .. - w 3

.......... . 6
Dicranocentrus Schott, 1893 (952)
Alloscopus Borner, 1906 (147)
o o e e e v oo 7
Strongylonotus MacGillivray., 1894
(725)
e ome: we we@ me wea wiee B
.......... il w9

Eete;:mur:&es Absolon, 1901 (8)

*As the name Trichogaster is preoccupied, having already been used in the Diptera, Protozoa

and Pisces before Handschin used it,

I propose the new name Setogaster in its place.
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10.

10.

11

13.

. Dens spined ; mucro small, with 2—4 teeth __ e

Z00oLoGY PUBLICATIONS No. 8

Ants. IV and V both annulated; ocelli absent ... Verhoeffiella Absolon, 1900 S)
. 1 - Ili, two to each side Ptenura Templeton, 1842 (1056)
S X W Ao, O, =Heteromurus Wankel, 1860 (1122)

Templetonia Lubbock, 1862 (706)
Propemesira Salmon, 1942 (913) (918)

Ant ith six segments; Ahd. IV twice as
’ e?::gc :;] Abstr ngm ws wnwew e e Orchesella Templeton, 1835 (1055)
=Heteretoma Bourlet, 1839 (159)

‘ Aetheocerus Bourlet, 1842 (161)
Antennae with five segments: Abd. IV 3—4 times _
as long as Abd. III ... .. .. .. . Orchesellides Bonet, 1930 (116)
=Orchezelandia Salmon, 193

(908) (123)
SUB-FAMILY PARONELLINAE BORNER. 1906
KEY TO THE GENERA OF THE PARONELLINAE
. Scales present ... .. .. e o o o e oee A o
Scales absent ... .. .. .. o o o . T - ©
With thorax strongly humped dorsally .. .. _. __ poe  mwr e mE = 3
Thorax not humped; tody normal ... .. _. e — 4

With the hump strongest on the mesothorax __ Idiomerus Imms, 1912 (603)
With the hump strongest on the metathorax __ Campylothorax Schott, 1893 (952)

Antennae half as long as body, with segments I

and II densely clothed with long black _

setae; mucro with five teeth ... .. _.  Dicranocentroides Imms, 1912 (603)
Antennae without long black setae: normal - hi e e A e R e %
Dens without spines; mucro with 5-7 teeth - — — — _— : — 10
Dens with simple spines ... .. .. .. - e e e e dee e T
Dens with serrated spines: mucro not distinctly

separated from dens and with three teeth __ Bromacanthus Schott, 1925 (965)

Mucro sometimes reduced to a stump, but if
dentate then with two teeth .. .. .. __ o de. s e e 9
Mucro well developed, with 3—4 teeth N s e e e e

Dens with apical scale-like lobe v wmw wee  Paronella Schott, 1893 (952)
_ ‘ =Tricorypha Schott, 1893 (952)
Dens without apical scale-like lobe _ wew e Callyntrura Borner, 1906 (147)

Dens at apex with two scale-like lobes ... .. Paronana Womersley, 1939 (1181)
Dens without scale-like lobes at APEX e wee Psendoparonella Handschin, 1925 (533)

Dens at apex with two small scale-like appen-

dages e e wew e e Handschinphysa Paclt, 1947 (828)
=Phorophysa Salmon, 1945 (918)

_ _ Microphysa Handschin, 1925 (533)
Dens without scale-like appendages at apex .. Aphysa Handschin, 1925 (533)

Antennae at least twice as long as body ... .. __ i W mee e W e D
Antennae at most only slightly longer than body,
sometimes shorter than hody .. __

e e wee B

et b e - R LI b e ls

13
14

Dentes with spines ... v
Dentes without spines W e e

e A - Pr— e —
e - ——

| |

Antennae more than twice as long as body, and
on lower surface with long stiff setae, which

are almost as long as the segment on which
they are situated; Ant. IV annulated: dens
at apex with two pubescent spine-like appen-
dages L T 7w e e e .. Parachaetoceras Salmon, 1941 (910)
Antennae without long setae; Ant. IV not annu-
lated; dens at apex with scale-like plates
ventrally and pubescent spine-like appen-
dages dorsally ... .. .. e e e Parasaling Salmon, 1944 (917)
=Paronana Womersley, 1939 (1181)

[in part]
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14. Dens, near basemof mucmith a scale-litlfve. lobe;
mucro with two ; antennae twice as _ o
' o wnn Salina MacGillivray, 1894 (725)
e ddies G Sanian e —Cremastocephalus Schott, 1896 (957)
Dens without scale-like lobe; antennae more than
twice as long as body and, on the lower
surface, with long stiff setae—as long, or
nearly as long, as the segmentdof the an- P B o
i i S umachae : .
tennse an which they are situate =Chaetoceras Handschin, 1926 (539)
ith rated spines; mucro with three
> DMt::tt:: an::rnnae Ionl;er than body .. ... Glacialoca Salmon, 1941 (910)

Dentes without spines; mucro with 2-3 teeth .. .. . et et e e e 10

16. Antennae shorter than body; mucro with two .

teeth e . mem seer W e e e e aews: omie mes e e ].ra
Antennae longer than body .. e o e e e e e e . —

17. Small species, with a row of large, curved, cili-
ated, scale-like setae on each dens: dentes

ot annulated and without apical scale-like
l;lali:t:s. o M ER s p...... e wee  Micronellides Salmon, 1944 (917)

Large species, without scale-like setae on dentes,
but with each dens annulated and provided o _
with an apical scale-like plate ... ... ... Akabosia Kinoshita, 1919 (631)

18 Mucro with two teeth ... .. .. .. .. Paronellides Schott, 1925 (965)
=Pterikrypta Ritter, 1911 (903)
Pericrypta Schott, 1925 (965)

Mucro with three teeth ... .. .. .. _. Pseudoparonellides Salmon, 1941 (910)

SUB-FAMILY CYPHODERINAE BORNER, 1906
TRIBE TROGLOPEDETINI BORNER, 1906

This sub-family contains two genera only, separated as follows :—
With a single ocellus to each side of the head _. Troglopedetina Delamare-Deboutte-
ville, 1945 (315)
e we e wee 1 r0glopedetes Absolon, 1907 (19)
=(Cyphoderopsis Carpenter, 1917 (233)
Trogolaphysa Mills, 1938 (767)

TRIBE CYPHODERINI BORNER, 1906

KEY TO THE GENERA OF THE CYPHODERINI

1. Mandibles normal, with molar plate; mouth ter-
minal; dens with two rows of scales .. .. __

Mandibles projecting, styliform, without molar

plate or sometimes mouth shifted to sub-
terminal ventral portion of head __

2. Claws normal _. -

Ocelli absent o el e

LTy Lo LAl ] L ol i e LLTS 2] el Lo i T ] LAl Ly 7

- Soi, e emme  gne A e e i wew e e =
Claws lobate or globular with basal spine; un-
guiculus sometimes reduced .. .. _._ Cyphoderodes Silvestri, 1911 (989)
3. Dens 8-17 times longer than the mucro; mucro
reduced, sometimes ahsent wer wum e Cyphoda Delamare-Deboutteville,
' 1948 (332)
Dens 2-5 times longer than the mucro; mucro
well developed, with teeth ... .. .. . et wan ek S - 4
4. Scales of dens on internal row progressively
larger from base to apex and never more
than three e we e e we ww Serroderus Delamare-Deboutteville,
1948 (332)

Both rows of scales on dens more or less equal
and not differing greatly from base to apex

5. Male with protuberance on Ant. II -

L] W g Ll e T LTS Lo LITT] LI 2Tl 5

wie  we  Paracyphoderus Delamare-Deboutte-
ville, 1948 (332)

Lo LT LEE STl W LLIZTTY e IRl T] LT 6

*The name Chaetoceras is preoccupied in the Lepi i '
pidoptera, where it was used by Warren in
1896, and I propose the name Plumachaetas in its place. ’

Ant. IT without protuberance

bt 2 A L ITTT] Wy
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. Lateral and int 1 teeth of claw normal, not
0. La efionaggtecin erna“e ......O oo wn wn wm Cyphoderus Nicolet, 1847 (801)

=Cyphodeirus Nicolet, 1842 (798)
Cyphodurus Nicolet, 1841 (797)

Beckia Lubbock, 1870 (708)
Lateral and internal teeth of claw greatly elon-

gated, almost reaching to claw-tip ... ... Megacyphoderus Dth%{::?&tg“:t;gz)

7. Mouth parts styliform; mucro claw-like ... ... Calobatinus Silvestri, 1917 (991)
=*Calobatella Borner, 1913 (254)

Calobatana Strand, 1928 (1034)

Mouth parts normal, but sub-terminal and ventral .. .. . o e e W
8. Mucro normal, toothed ... ... e ww . Cephalophilus Delamare-Deboutteville,
1948 (332)
Mucro reduced Or abSeNnt w. e e e e . e o . v - w— 9
0. Mandible norinal: mucro reduced, short, without
teeth -— N ww  Pseudocyphoderus Imms, 1912 (603)

Mandibles reduced or abs;t; mucro absent .. C yphoderinus Denis, 1942 (394)

SUB-ORDER SYMPHYPLEONA BORNER, 1901
FAMILY ACTALETIDAE WAHLGREN, 1909
This sub-family contains only the onc genus, Actaletes Giard, 1889 (486).

FAMILY NEELIDAE FOLSOM, 189
Megalothoracidae Borner, 1900

KEY TO THE GENERA OF THE NEELIDAE

1. Ant. IV with four short olfactory setae; thoracic
sensorial areas rudimentary, without seti-
ferous tubercles or marginal setac; abdomi-
nal sensorial areas absent; anterior surface
of dens II with one basal decurrent seta
and three sub-apical setae; posterior face
with three external spines, one central seta,
and three sub-apical setae ... .. ... ..

Ant. IV with single large sensilla: well-devel-
oped sensorial areas, with setiferous tub-
ercles and marginal setae present on thorax
and abdomen: anterior face of Dens II with
three plate-like spines (fanerae) in a trans-
verse sub-apical row WOE W BAE DR N K TR N R e ek 8

2. Ventral tube with posterior lobe; posterior face
of Dcns II with three external denticules,
one central seta, and two internal denticules:
anterior face with one median seta and a
strong terminal spiniform prccess to each
S1€ we e e mw eew e wee e Neelus Folsom, 1896 (436)

Ventral tube without posterior loke: posterior
face of Dens II with two external spines,
one central seta, and two internal spines:
anterior face with three denticles in a

transverse sub-apical row ... ... ... .. Megalothorax Willem, 1900 (1133)

=Amerus Collinge and Shoebotham,

1909 (262)

Neelides Caroli, 1912 (208)

FAMILY SMINTHURIDAE LUBBOCK, 1870
SUB-FAMILY SMINTHURIDINAE BORNER, 1906
TRIBE SMINTHURIDINI BORNER, 1913

This tribe contains only one genus, Sminthurides Borner, which is divided into four sub-
ovenera as follows :—

*Calobatella was preoccupied when used by Borner and must, therefore, be replaced by Caloba-
tinus Silvestri,
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GENUS SMINTHURIDES BORNER, 1900 (135)
Prosminthurus Willem, 1900 (1159)

KEY TO THE SUB-GENERA OF THE GENUS SMINTHURIDES

1. Tibiotarsal organ, consisting of two sacs and a
large spine, present on hind pair of legs ... . " e e

Tibiotarsal organ absent ... .. . .. - .-

2. Mucronal es lamellate, the inner lamella _ _ )
) T toothcdeda%d ribbed; mucro usually broad ... Sminthurides Borner, 1900 (135)
Mucronal edges withoutth l;li-ue llaam:lellanf:,, th:i dgr-
sal inner edge toothed only; mucro slender o
and narrowing in the apical third ... .. Stenacidia Borner, 1906 (147)

3. Lateral basal mucronal bristle present ... ... Denisiella Folsom & Mills, 1938 (470)
Lateral basal mucronal bristle absent ... ... Sphaeridia Linnaniemi, 1912 (690)

TRIBE KATIANNINI BORNER, 1913
KEY TO THE GENERA OF THE KATIANNINI

1. Clavate tenent hairs generally present ... .. e cow  oow o o - . 2
Clavate tenent hairs absent; Ant. IV subdivided ;
ocelli, eight to each side or reduced in num-
ber; dens posteriorly and laterally with _ )
short spines or spine-like setae ... ... ... Arrhopalites Borner, 1906 (147)

2. Ant. IV subdivided; Ant. III with sensory
organ which may be peg-like or wart-like in

- .
L]

LN

e
Lt Ll ] Lt ] i

form G e B e e e S e B e e Ba =m0

Ant. IV not subdivided; sense organ, Ant. III,
WALLEhEEE o e aim e e ke ek e ekd e a e e a3

J. With spine-like setae on top of head; Ant. III
WL JONE: SIEONE IR v i s e o0 el wen e st e 4
Without spine-like setae on top of head; setae }
of Ant. III normal ... . e e e e e s e v . oo 5

4. Spine-like setae on head serrated; setae of body

and appendages long and serrated; Ant. III

without peg-like organ; Abd. V with a long
sensory hair to each side ... ... ... ... Novokatianna Salmon, 1944 (917)

Spine-like setae on head simple; setae of body

and appendages long but simple; Ant. III

with peg-like organ; Abd. V with a short

sensory seta to each side ... ... ... ... Katianna Borner, 1906 (147)
5. With short dagger-like spines on dorsum ... ... e ot —— — 6
Without such spines; normal setae on dorsum ... e e e — — 7
6. With large protuberances on flanks of larger part
~of body .. .. e e e e wee Longkingia Salmon, 1946 (920)
Without such protuberances ... ... we  Parakatianna Womersley, 1932 (1163)

/. With bothriotrichia on larger part of body ... oo o e
Without bothriotrichia on larger part of body ... Metakatianna Denis, 1933 (374)
8. With the trichobothria of genital segment greatly
enlarged and protruding; sparsely clothed
on body, with short, usually curved, simple
_ setae e v e e e e PSeudokatianna Salmon, 1944 (917)
Trlcl'!obothr:ia of genital segment normal: cloth-
ing uniform of moderately long, simple setae  Polvkatianna Salmon, 1946 ( 920)

9. Filamen!;s of ventral tube smooth: claw without
tunica wwe e e e e e e O MMthurinus Borner, 1901 (140)

_ =Smynthurella Houlbert, 1924 (597)
Filaments o_f ventral tube with warted walls;
claw with tunica e me e e e Neosminthurus Mills, 1934 (764)

*On page lé? of his “Thysanoures, Dermapteres, et Orthopteres de France et de la Faune
Européene, Hoglbert states that he considers it unreasonable to continue to classifv the genus
Sminthurinus Borner in a sub-family other than that to which it has given its name, and
proposes, accordingly, that the genus Sminthurinus Bérner be known henceforth as Swmyn-
thurella Houlbert. Such an arbitrary change of name, however, cannot be allowed under the

l!}'ule‘.'?. of Zoological Nomenclature, and the name Smynthurella becomes a synonym of Smin-

8
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SUB-FAMILY DICYRTOMINAE BORNER, 1906
KEY TO THE GENERA OF THE DICYRTOMINAE

With a distinct tunica to the claw; Ant. III and
Ant. IV not subdivided or annulated but
generally with warts or tuberculate out-
growths; with or without serrated setae on
the dens ... . o ...

Without a tunica to the claw .. ...

Ant. III and Ant. IV not subdivided but with
indistinct annulations; antennae generally
with warts or tuberculate outgrowths: with
or without serrated setae on the dens -

Ant. III or Ant. III and Ant. IV distinctly sub-
divided; with serrated setae on the dens ...

With a club-like prominence on the dorsal sur-
face; serrated setae of the dens only ob-
scurely serrated near base of each seta .

Without dorsal prominence; setae of dens dis-
tinctly serrated s s e AeEE W

AREEag 200 RS $ 00 Seeesd

Dicyrtominag Borner, 1903 (144)

SR — - - - B

Dicyrtoma Bourlet, 1842 (161)

=Papirius Lubbock, 1862 (705)

3

Papiriodes Folsom, 1924 (463)
Ptenothriz Borner, 1906 (147)

SUB-FAMILY SMINTHURINAE BORNER, 1906
TRIB™ BOURLETIELLINI BORNER, 1913
KEY TO THE GENERA OF THE BOURLETIELLINI

. With a clasping organ consisting of hooks or

curved bristles on the genital segment of the
male; body globular, rounded dorso-longi-
tudinally .. . e e o o
Without clasping organ; body more elongate,
flattened dorso-longitudinally ... .. ..

With swellings or protuberances on dorsal sur-
face of body .. o o o .
Without swellings or protuberances on dorsal
surface of body v W B S

Unguiculus filiform; male with large dome-like
swellings on top of head .. .. .. _.

Unguiculus replaced by accessory clavate hair ;
dorsal surface of htody with swellings or
protuberances .. .. .. .. .. __

With group of strong spines (rastral organ) on
~ hind tibiotarsus o e e eeme o
Without rastral organ .. .. _. __ —

. Spines of rastral organ simple or serrate and

_ arranged in rows ... ... .. .. __
Spines of rastral organ simple and not arranged

inrows....................................._

Claw with tunica ... .. .. .. __
Claw without tunica o e M e

=Deuterosminturus Borner, 1901 (

Bourletiella Banks, 1899 (90)

Bovicornia Delamare-Deboutteville,
1947 (319)

Corynephoria Absolon, 1907 (19)
- o - oo - e 8
o wmw e eww e e O

Rastriopes Borner, 1906 (147)

Prorastriopes Delamare-Deboutteville,
1947 (319)

Eusminthurus Borner, 1900 (135)
Deuterosminthurus Borner, 1901 ﬁg()))

TRIBE SMINTHURINI BORNER, 1913
KEY TO THE GENERA OF THE SMINTHURINI

With 4-5 long, strong setae, much longer and
f{ron%gi than the rest, on the basal half of
nt. e

Without long, strong“;eta:;_ the setae « of Ant, ITI

approximately equal; claw without tenent
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2. Dorsal edges of mucro equal; mucro with or
without bristle; dorsal glands absent from _
furcal segment e wmm we ®Sminthurus Latreille, 1804 (661)
Dorsal edges of mucro unequal; mucro with
bristle;: furcal segment with two round fine-
pored glandular openings on dorsal surface Allacma Borner, 1906 (147)

3. Claw with tunica .. ... s e

U 4
Claw without tunica v s vt oo

Parrhopalites Bonet and Tellez, 1947
(134)

4. Genital segment with two bothriotrichia ... ... Sphyrotheca Borner, 1906 (147)
Genital segment without bothriotrichia ... ... Lipothriz Borner, 1906 (147)

*The original spelling of this generic name as given by Latreille in 1804. when he £
?e _genus, was S mynthurus. It would appear to have been derived from tho:-:e Greeek 0:2?'52
minthos (meaning a mouse) and owra (a tail), in which case the amendment which has been

made by most authors to the spelling Sminthurus i :
under the International Rules of Zoolggical Nommch!stugz Sty correct and aliowabie
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Natur.,N.S., 21 (5), pp. 153-174.

1945.—I11 Colemboles. Mission Sci.L’omo., 6, pp. 31-50.

, 1945.—Existence de 1'Oviviviparité chez les Collemboles (Ins.

Apterygotes). Bull.Soc.Zool.Fr. (2), p. 80.
1945.—Lepidocyrtus pistiae n.sp. Bull.Soc.Ent.Fr., Dec., 1945,
pp. 138-139.

1946.—Collemboles cavernicoles du Portugal récoltés par A. De
Barros Machado. Rev.Franc.Entom., 13 (3), pp. 100-104.

1947 —Collemboles nouveaux du Senegal. Contribution a la con-
naissance des Bourletiellini, C.-B. Bull.Soc.Ent.France, 52 (7),
July, 1947, pp. 103-108.

1947 —Description de Mesachorutes marlieri n.sp. Remarques
sur les genres Mesachorutes Abs. et Mesogastrura Bon. Bull.
Mus.,Paris, 19 (5), pp. 403—408.

Notes de faunistique sur les Collemboles de France. Rev.
France.Entom. 14 (2), pp. 125-138.

1947.—Un intéressant Collembole des nids de Spermestes reé-
colté par A. Villiers en Cote d’Ivoire. Bull. Mus.,Paris, 19 (4),
pp. 349-351.

1947 —Cycle évolutif d’'un peuplement nidicole en Basse Cote
d’Ivoire. Bull. Mus.,Paris (2), 19, (6), pp. 453-455.

1947 —Facteurs écologiques et éthologiques dans I'étude des Col-
lemboles termitophiles et myrmécophiles. Bull. Mus ,Paris (2),
19, (6), pp. 456458.

1947 .—Sur Dicranocentroides coomani n.sp. et quelques Collem-
boles récoltés au Tonkin. Mus.Heude.Notes Entom.Chin., 12
(2), pp. 11-16.

1948.—Collemboles de Belgique récoltés par R. Mayné. Bull.
et Ann.Soc.Entom.Belg., 84, pp. 133-136.

1948 —Collemboles du Fezzan. Missions F. Bernard. Inst.Re-
cherch.Sahar.Univ.Algier,Zool., 5, March, 1948, pp. 1-6.
1948.—Collemboles de Madagascar. Bull.Soc.Entom.France,
March, 1948, pp. 3841.

1948.—Ecologie-étude quantitative du peuplement animal des sols
suspendes et des Epiphytes en forét tropicale. Compt.rend.seance,
Acad.Sci., 226, pp. 1544-1546.

1948.—Lepidocyrtus longithorax n.sp. (Ins. Collemb.) recolte en
Cote d’Ivoire par M. H. Alibert. Bull. Mus.Paris (2), 20, (2),
pp. 178-179.

1948 —Phylliomeria africana n.g., n.sp. Nouveau type de Collem-

l;gges d’Afrique Orientale. Rev.Franc.Entom., 15 (3), pp. 182-
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, 1948.—Recherches sur les Collemboles termitophiles et myrmé-
cophiles (Ecologie, Ethologie, Systématique). Archiv.Zool.Ex-
per.Gen., pp. 265-425). _

, 1948 —Remarques ethologiques sur les Collemboles termitophiles.
Bull.Soc.Entom.France, June, 1948, pp. 90-91.

, 1948.—Sur la présence du genre Acherontiella Absolon dans les
Grottes de I’Ardeche et du Gard. Notes Biospéol., 3, pp. 51-56.

, 1949 —Collemboles Cavernicoles du Tennessee et de 1I’Alabama.
Notes Biospéol., 4, pp. 117-124.

DELAMARE-DEBOUTTEVILLE, C., and PAvLIAN, R., 1945.—Une excursion a
la grotte de Pouade (Pyrénées-Orientales). L’Entomologiste,
8, pp. 16-18.
—, 1948 —Cypoderus humilis var. guanobia nov. in Insectes guan-
obies de la Cote d’'Ivoire. Notes Biospéol. 2, p. 66.
DeLius, H. F., 1758—Von Schneewiirmen. Frink Samml.Bd., 4.
DemEL, H., 1918 —La faune des cavernes d’Ojcow. Spr.Tow.Nauk.Var-
sovia, 11.
Dexpy, A., 1901.—Notes on the distribution of some Australasian Collem-
bola. Trans N.Z.Inst., 33, pp. 97-98.
DenN1s, J. R., 1921.—Sur les Aptérygotes de France. Bull.Soc.Zool.France,
46, pp. 122-134.

Z0ooLoGY PUBLICATIONS

——, 1922.—Sur deux Collemboles de 1’Afrique du Nord. Bull.Soc.

Ent.France Paris, 47, 1922, pp. 284-285.

. 1922.—Sur la faune francaise des Aptérygotes, II. Collemboles
de I'le d'Yeu. Bull.Soc.Zool.France,Paris, 47, pp. 108-116.

. 1922.—Sur les Aptérygotes de France, III. Description d’un Col-
lembole nouveaux. Bull.Soc.Ent.France,Paris, 47, pp. 135-138.

. 1923.—Notes sur les Aptérygotes. Ann.Soc.Ent.France, 92, PP-
209-246.

. 1923.—Sur Isotoma
95-98.

, 1923.—Sur la faune francaise des Aptérygotes, IV. Note pré-
hminaire. Bull.Soc.Ent.France, 92, pp. 53-58.

. 1924.—Sur la faune francaise des Aptérygotes. Arch.Zool Exp.
Gén.Paris, 62, pp. 253-297.

, 1924.—Sur la faune francaise des Aptérvgotes, V.
naire. Bull. Soc.Ent.France, 49, pp. 197-199.

. 1924.—Sur les Collemboles du Museum de Paris, I. Ann.Soc.
Ent.France, 93, pp. 211-260.

, 1925.—Sur la faune italienne de
3, pp. 201-214.

, 1925.—Sur la faune francaise des Aptérygotes (5me Note). Bull.
Soc.Zool.France,Paris, 49, pp. 554-586.

» 1925.—Sur la faune francaise des Apterygotes. Bull.Soc.Zool.
I‘rance Paris, 50, p. 97.

. 1925.—Sur la faune francaise des Aptérygotes, VIII. Bull.Soc.
Ent.France Paris, 50, pp. 145-146, 241-245.

. 1925.—Sur les Collemboles de I’Afrique du Nord (2me Note).
Bull.Soc.Hist.Nat.Afri.N.Algicrs, 16, pPp. 254-256.

. 1925.—Sur les Collemboles du Museum de Paris, II. Ann.Soc.
Ent.France, 94, pp. 261-290.

. 1926.—Notes sur les Aptérygotes. Bull.Soc.Zool.France, 51, pp.
16-19, 241-244, 285-295.

, 1926.—Sur la faune francaise des Aptérygotes (IXme Note).
Bull.Soc.Ent.France,Paris, pp. 206-207.

pallida, etc. Bull.Soc.Zool.France, 48, pp.

Note prélimi-

Collemboles. Mem.Soc.Ent.Ital.,
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1926.—Sur la faune italienne des Collemboles, IT (Note prélimi-
naire). Bull.Soc.Ent.Ital.,Genoa, 58, pp. O-15.

1927 —Sur la faune italienne des Aptérygotes. Ann.Sci.Nat.
(Zool.) Paris, (10), 10, pp. 169-208.

1928 —Fitudes sur ’anatomie de la téte de quelques Collemboles
suivies de considérations sur la morphologie de la téte d'insectes.
Arch.Zool. Exp.Gén.,Paris, 68, pp. 1-29.

1928 —Sur deux Collemboles de la Somalie italienne. Le dimor-
phisme sexual de Vertagopus minor n.sp. Boll.Soc.Ent.Ital., 60,
pp. 1-6.

1929.—Notes sur les Collemboles recoltés dans ses voyages par la
Professeur F. Silvestri. Boll.Lab.Zool.Portici, 22, pp. 166—-180
and 305-320.

1929.—Sur deux Collemboles de Madagascar. Bull. Mus.Hist.Nat.
Paris, (2), 1, pp. 104-106.

1929 —Sur la faune italienne des Collemboles, III. Boll.Soc.Ent.
Ital., 61, pp. 131-136.

1930.—Sur quelques Collemboles de Pozuelo de Calatrava. (Cin-
dad Real. Espagne.) Bol.Soc.Ent.Esp.Zaragosa, 13, pp. 82-98.
1931—Collemboli di caverne italienne. Mem.Inst.S peleol.Biol., 2,
pp. 1-15.

. 1931.—Collemboles de Costa Reca avec une contribution au

species d’lordre. Boll.Lab.Zool.Portict, 25, pp. 69-170.

1931 —Collemboles des collections C. Schaffer du Zoologisches
Staats—institut und Zoolsgisches Museum in Hamburg. Mitt.
Zool.Mus.Hamburg, 44, pp. 197-242.

1931 —Sur la faune italienne des Collemboles, IV. Note prelimi-
naire. Collemboles récoltés dans les grottes d'Italie par Monsieur
L. Boldori. Mem.Soc.Ent.Ital.,Genoa, 10, pp. 80-85.

1932.—Sur la faune francaise des Aptérygotes, XII. Arch.Zool.
Exp.Gén. Paris, 74, pp. 357-383.

1933.—Collemboles récoltés par M. P. Remy en Yugoslavie et en
Macedoine grecque. (Note préliminaire.) Bull.Soc.Ent.France,
38, pp. 211-213.

1933.—Contributo alla conoscenza del Microgenton di Costa Rica,
III. Collemboles Costa Rica avec une contribution au species
de l'order (2me note). Boll.Lab.Zool Portici 27, pp. 222-322.

1934.—Collemboles d’Indochine récoltés par C. M. Dawydoff.
(Note prélim.) (Achorutini). Bull.Soc.Ent.France, 39, pp. 117-
122.

1933.—Sur la faune italienne des Collemboles, V. Collemboles
des lagunes de Venise récoltés par M. Gridelli. Boll Soc.Ent.
Ital.,.Genoa, 65, pp. 183-187.

1934 —Sur la faune francaise des Aptérygotes (XV'). Bull.Soc.
Hist.Nat.Toulouse, 66, p. 323-325.

1935.—Collemboles d’Indochinie récoltés par. M. C. N. Dawidoft.
Bull.Soc.Ent.France, 40 (9), pp. 138-142.

1935.—Contributions a ’étude de la faune de Mozambique. Voy-

age de M. P. Lesne (1928) 1929 20me note—Collembole. Mcm.
Mus.Zool.Univ.Coimbra (1), No. 8, 6 pp.

1935.—Collemboles récoltés en Yugoslavie et en Macédoine

grécque par M. Paul Remy en 1930. Ann.Soc.Ent.France, 104,
pp. 329-344.

1935.—Sur la faune francaise des Aptérygotes, XIX. Bull.Soc.
Hist.Nat.Toulouse, 67, pp. 353-358.
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1935.—Sur la faune italienne des Collemboles, VI. Collemboles
cavernicoles récoltés par M. C. Menozzi. Mem.Soc.Ent.Ital.,

Genoa, 13, pp. 88-91. _
1935.—Sur les Collemboles d’Afrique du Nord. (3me Note.)

Bull. Soc.Ent.France, 40 (16), pp. 230-233.
1936.—Sur la faune francaise des Aptérygotes, XX. Rewv.franc.

ent.,Paris, 3, pp. 142-144.

1936.—Sur la faune francaise des Aptérygotes. Bull.Sci.Bour-
gogne,Dijon, 5, pp. 3040, 81-8/.

1936.—Sur la faune francaise des Apterygotes, XXI: Smnthu-
rides pauliani n.sp. Bull.Soc.Ent.France, 41, pp. 127-128.

., 1936.—Collemboles récoltés en Yougoslavie et en Macedoine

grecque par M. Paul Remy en 1930. Ann.Soc.Ent.France, 105,

pp. 263-277.
1936.—Yale North India LExpedition: Report on Collembola.

Mem.Conn.Acad.Arts and Sci., 10, pp. 261-282.
1937.—Aptérvgotes de la Grotte de Goyet (Belgique). Bull. Mus.

Hist. Nat.Belg. Brusscls, 13 (20), 3 pp.

—————, 1937.—Sur les Collemboles d’Afrique du Nord, 4me Note. Bull.

Soc.Hist.Nat..Afr.N .Algicrs, 28, pp. 85-87.

. 1938.—Collembcles d'Italie (principalment cavernicoles) ; sixieme

note sur la faune italienne des Collemboles. Boll.Soc.Adriat. Sci.
Nat.,Trieste, 36, pp. 95-165.

, 1938.—Aptérvgota, II: Collembola. Un nouveau Pseudochoru-

toides (P.dollfust). Mém.Inst.Egypte, 38, pp. 239-243.

————. 1938.—\ propos du travail de Mlle M.-A. Vassal sur 'Hypo-

pharynx des larves d'IEphemeres quelques mots sur la question
de T'TTypopharynx. Bull.Sci.Bourgogne, 8, pp. 141-145,

. 194].—Catalogue des IEntomobryens Siraformes et Lepidocyrti-

formes. Bull.Sci.Rourgogne, 9, pp. 41-118.

. 1942.—Notes sur quelques Collemboles Termitophiles. .Ann.Sci.

Natur.Zool. (11), 4, pp. 1-19.

. 1943.—Sur lar faune francaise des Aptérygotes (22me note).

avee le species de la sous-famille Tullberginac Bagnall, 1935.
Bull. Sci.Bourgogne, 10, pp. 29-44.
1947.—Dcux Proisotoma de I'Inde. Proc.Rov.Ent.Soc.Lond. (B),
16 (7-8), pp. 101-104.

——. 1947.—XV: Collemboles. Além.du Mus. n.s., 20, pp. 31-51.

(Croisicre du Pougainville.)

. 1947.—-Sur la faune francaise des Aptérygotes. XXV. Bull.Sci.

Bowrgogne Supp. 1, pp. 1-12 (mimeographed).

. 1948.—Contribution a I'étude de trois Collemboles: Surinthu-

rides pumilis (Kraush.), Sminthurinus krausbaneri C. B.. ct
Tullbergia bipartita E. H. Supp.Bull.Sci.Bourgogne. No. 4. PP-
1-15, August, 1948.

1948, —Collemboles d’Indochine récoltés de M. C. N. Dawydoff.
Mus.Heude Notes Ent.Chin.. 12 (17), pp. 183-311.

. 1949 —Collembola in “Traité de Zoologi,” 9, les Insectes, Aptéry-

. DEsor. E..

gota, 164 pp.. 114 figs.
1845.—Nouvelles excursions et séjours dans les Alpes.

- 1846.—LExcursions et séjours sur la mer de glace au Lauteraar

et Finsteraar.

4. pE PitarQUE, ]., 1906.—-Colémbolos d¢ Zaragoza. Bol.Soc.Aragon.Scicnc.

Nat., 5, pp. 97-100.
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pE RouGceMoNT, P., 1870.—Lettre sur une pluie des Podurelles. Bull.Soc.
Sc.Nat.Neuchatel, 8.

DEXTER, R. W., 1943.—A4nurida maritima: An important seashore scaven-
ger. J.Econ.Ent., 36 (5), p. 797. |

Diem, K., 1903.—Untersuchungen iber die Bodenfauna in den Alpen.
Inaug.Dissert.St.Gallen.

Dusois, R., 1886.—De la fonction Photogénique chez les Podures. C.R.Soc.
Biol. (8), 3, p. 600. ..

—— 1899.—Lecons de Physiologie géneérale et compare.
1898-9, 532 pp. (Collembola, p. 420). o

DuMBLETON, L. J., 1938 —The Lucerne Flea (Smynthurus viridis) in New
Zealand. N.Z.Journ.Sc.and Tech., 20 (4A), pp. 197a-211A.

DuMmeriL, A. M., 1823.—Considérations générales sur las classes des In-
sectes. Strasbour, 1823.

Durkop, H., 1932.—Mitteilung iiber einige fiir die Fauna Deutschlands
neue oder seltene Collembolen. Zool.Anz., 98, pp. 233-236.

- 1935.—Collembolen der unterirdischen Feuchtzone an Meers-

trande der Kieler Bucht. Schr.naturw.Ver.Schl.-Holst.Keil, 21,
pp. 133-135. -

EpinGer, O. H., 1937.—The Sminthuridae of Southern California. Journ.
Ent.Zool.,Claremont, 29, pp. 1-17.

Evpitt, H. L., 1854 —Einleitung zur Monographie der Thysanuren. Entom.

Kevys AND BiBLIOGRAPHY TO THE COLLEMBOLA

Paris,

Zeit., 15.
— ~ 1861.—Mittheilung uber Poduren.  Ber.Vers.deutsch.Naturf,,
1861.

—ENDERLEIN, G., 1903.—Dic Insekten und Arachnoiden der Kerguelen.
Valdivia Exp., 3, pp. 199-249 (Collembola, pp. 238-242).

- 1909.—Die Insekten des antarktischen Gebietes. Dcutsche Stid-
polar Expedition, 1901-1903, 10 (4), pp. 361-458.

Essig, E. O., 942.—“College Entomology,” Collembola, pp. 74-860.

Evans, W., 1901.—Some records of Collembola and Thysanura from the
Clyde Area. Ann.Scott.Naturalist, Edinburgh, pp. 154-157.
——, 1901.—A Preliminary List of Perthshire Collembola and Thysa-
nura. Trans.Perthshirc Soc.Nat.Sci., 3 (3), pp. 150-154.
- 1908 —Some further records of Collembola and Thysanura from
the Forth Area. Proc.Roy.Phys.Soc.of Edinburgh, pp. 195-200.
. 1901.—Some records of Collembola and Thysanuri from the
Clyde Area. Ann.Scott.Nat..Edinburgli, pp. 154-157.
Ewing, H. E., 1942.—The Origin and Classification of the Apterygota.
Proc.Ent.Soc.,Washington, 44 (5), pp. 75-98.
Fasricius, J. C., 1775.—Systema Entomologiae. Flcnsburg ct Lipsiae, p. 300.

——————, 1777 —Genera Insectorum, p. 101-102.
——, 1781.—Species insectorum Hamburgi et Kilonii, p. 379.
, 1793.—Entomologica Systematica, 2: Hafniae, p. 63-68 (Collem-
bola).
, 1798 —Supplementum Entomologiae Systematicae: Hafniae.
Fagricius, O., 1780.—Fauna Groenlandica. Hafniae ¢t Lipsiac, pp. 211-214.
, 1783.—Beskrivelse paa nogle lidet bekjendte Podurer og en
besonderlig Loppe. Kongl.D.l7id.Selsk. Skrifter. 1783.
FaLkenuan, H. H., 1932.—Biologische Beobachtungen an Sminthurides
gggaticus (Collembola). Zeits.Wiss.Zool.,Leipzig, 141, pp. 525-
FeuerBorN, H. J., 1925.—Das Problem der segmentalen Gliederung des
Insekten Thorax. Zool.Anz., pp. 29-50 (Apterygota).
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New York. Amer.Journ.Sci.
Agric., 5, pp. 274-284.
1862.—Eighth Report on the Noxious and Other Insects of the
State of New York: Collembola, pp. 668-675. (Reprint: Trans.
U.S.Agric.Soc., 22, pp. 186-193.
. 1896.—"“Neelus murinus,” representing a new Thysanuran
Family. Psyche, 7, pp. 391-392.
1896.—Necw species of Papirius. Psyche, 7, pp. 344-345.

1896.—Notes on the types of Papirius texensis Pack. and de-
scription of a new Smynthurus. Psyche, 7, pp. 384-385.

1896.—Two new species of Papirius. C anad.Ent., 28, pp. 119-121.

1897 —New Smynthu ini, including myrmecophilous and aquatic
species. Psyche, 7, pp. 446-450.

1898.—Descriptions of species of Machilis and Seira from
Mexico. Psyche, 8, pp. 183-18S.

. 1898.—Japanese Collembola, Pt. I. Bull.Essex Inst., 29, pp. 51-

. 1899.—The Anatomy

57.

1899.—Japanese Collembola, Pt. II.
Sai., 34, pp. 261-274.

and Physiology of the Mouth Parts of the

Proc.Amer.Acad.Arts and

Collemholan  Orchesclla cincta 1. Bull. Mus.Comp.Anat.Har-
vard, 35, pp. 7-39.
1900.—The Development of the Mouth Parts of Anurida mari-

tima Guer. RBull Mus.C omp.Zool.Harvard, 36 (5), pp. 87-157.
(Summary Journ.Rov.Micr.Soc., ., p. 148.)

1901.—Review of the Collembolan genus
of N. minutus n.sp. Psvche, 9, P .
1901.—The Distribution of Holarctic Collembola.

Psyche, 9,
pp. 159-162.

+ 1902.—Collembola of the grave. Psyche, 9, pp. 363-367.

» 1902.—Papers from the Harriman Alaska

Expedition: XXVII,
Apterygota. Proc.] I"ashington Acad.Sci., 4, pp. 87-116.
1902.—The identity of the snow-flea (Achorutes nivicola Fitch).
Psvyche, 9, pp. 315-321.

1906.—Entomology with Reference to its Biological and Economic
Aspects. Collembola, pp. 10, 22, 68, 115.

1908.—The Golden Snow-flea, Aphorura cocklei n.sp. Canad.
Entom., 40, pp. 199-201.

1913.—North American Springtails of the Sub-family Tomo-
cerinac. Proc.U.S.Nat.Mus., 46, pp. 451-472.

1915.—Directions for Collecting Collembola. Bull.Brooklyn Ent.
Soc., 10, pp. 91-94.

1916.—North American Collemboloys Insects of the Sub-families
Achorutinae. Neanurinae, and Podurinae. Proc.U.S.Nat.Mus.,
50, pp. 477-525.

1917 —North American Collembolous Insects of the Sub-family
Onychiurinae. Proc.U.S Nat.M us., 53, pp. 637-659.

, 1918.—A New Isotoma of the Snow Fauna. Canad.Entom., 50,

pPp. 291-292,

1919.—Collembola from the Crocker Land Expedition, 1913-17.
Bull Amer Mus.Nat.Hist., 41. pp. 271-303.

1919.—Collembola of the Canadian Arctic Expedition, 1913-18.

;?cpz.gmmd.Arr!fc Expdn., 1913-18, 3, Pt. A, Collembola, pp.
A-29A,
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Society), 3, pp. 237-238.
, 1923.—Termitophilous Apterygota from British Guiana.
logica, 3 (19), pp. 383—402.

———, 1924 —Apterygota from the Williams Galapagos Expedition.

Zoologica, 5 (5), pp. 67-76.

462
463. —————, 1924.—East Indian Collembola. Bull Mus.Comp.Zool.,Cambridge,
464.
465
466

Mass., 65, No. 14, pp. 505-517.
, 1924 —New species of Collembola from New York State. Amer.
Mus.Nowt., 108, pp. 1-12.

, 1927 —Insects of the Sub-class Apterygota from Central America
and the West Indies. Proc.U.S.Nat.Mus., 72 (2702), pp. 1-16.

, =, 1932.—Hawaiian Collembola. Proc.Haw.Ent.Soc., 8, No. 1, pp.

51-92.
[owa

——, 1934.—Redescriptions of North American Sminthuridae.
State Coll.Jour.Sc., 8 (4), pp. 461-511.

- —. 1937 —Insects and Arachnids from Canadian Amber—Order

Collembola. Univ.Toronto,Studies,Geol.Ser., 40, pp. 14-17.
, 1937.—Nearctic Collembola or Springtails of the Family Isotomi-
dac. Bull.U.S.Nat.Mus., No. 168, 144 pp.

W., and MiLLs, H. B., 1938.—Contribution to the Knowledge
of the genus Sminthurides Borner. Bull. Mus.Comp.Zool.,Har-
vard, 82, No. 4, pp. 231-274.

W., and WiLLis, M. U., 1906.—Epithelal degeneration, regen-
eration, and secretion 1n the mid-intestine of Collembola. Urbana

Stud.Uwiv Ill., 2 (2), 1906, pp. 1-40. (Summary in Science,
New York, 23, p. 633.)

Forp, J., 1937.—Fluctuations in Natural Populations of Collembola and
Acarina. Jour.Amm.Ecol., 6, pp. 98-111.

Fourcroy, A. F., 1785.—Collembola. In Entomologia Parisiensis,Paris, p.
522.

FrRANKLIN, H. J., 1905.—A new species of Entomobrya. Ent.News,Philad.,
16, pp. 77-78.

Franz, H., 1945.—Untersuchungen uber die Kleintierwelt ostalpiner Boden,
IT: Collembolen. Zool.Jahrb.Abt.Syst.Okal.u Geogr.Tiere, 77
(2), pp. 81-162.

FrRAUENFELD, G. R., 1854.—Ueber Tritomurus scutellatus, Poduridae aus
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p. 392.

794. NEwmaN, L. J., 1927.—Lucerne flea (Sminthurus viridis). Jour.Agric. W.
Austr., 4, pp. 80-82 and 449-451.

/95. . 1930.—Combined spray for the destruction of the clover spring-
tail (lucerne flea) (Suynthurus viridis) and the red-legged earth
mite (Penthalcus destructor). Jour. Agric. W . Austr. (2), 7 (3),
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800. —————, 1845.—Note sur trois espéces de Podurelles. Bull.Soc.Sci.Nat.
Neufchatel, 1, p. 241.

801. , 1947.—LEssai sur une classification des insectes aptéres de l'ordre
des Thysanoures. Ann.Soc.Ent.France (2), 5, pp. 335-395.

802. , 1851.—Les Thysanoures, in Gay, Historia Fisica de Chile, 4.
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. PoraTH, C. O. V., 1870.—Redogorelse for en under Sommaren, 1868, ut-

ford zoologisk resa till Skane och Blekinge. Of.Kongl.Vet-Akad.
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tions of its Parasites (including description of Entomobrya
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;esc:;:s and Arthropods. Rov.Soc.N.Z.Sci.Congr., 1947, pp. 250
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————. 1898.—Die Collembola des Bismark-Archi 1 nach der Ausbeute
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