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C.L-1 &,c.. Entomobryoid Families 
1 Cl ~ We include here those Nearctic Arthropleona with the pronotum reduced and lacking 

~ etae, and with scales or multilaterally ciliate macrochaetae or with the fourth abdominal 

segment much longer than the third. Almost all species have a trochanteral organ , a 

series of short, differentiated setae on the inner surface of the trochanter, but this organ 

is frequently difficult to see. Clothing in these species is diverse with a wide variety of 

setal types; among these are large, multilaterally ciliate or striate macrochaetae 

(Fig.630) whose distribution is of great importance in the taxonomy of some families. 

Except where otherwise clearly indicated, we have followed the system of Szeptycki 

(1969, 1972) in describing this distribution (see Fig. 641). Scales are found in all these 

families (though not in all species), and their presence and form is diagnostic. The 

postantennal organ is usually absent. The ventral surface of the head has several 

features of taxonomic value, particularly in the Entomobryidae (Figs.631-633). The 

unguis and unguiculus are ;always well developed, and the former has a characteristic 

lamellar structure (Fig. 634) in three of the families. The furcula is always well 

developed; the form of the dens and mucro are characteristic in the different families. 

Sexual dimorphism is never very pronounced. 

In the first edition we treated these groups as subfamilies of the Entomobryidae. 

They are commonly treated as families, and the fact that they are easily distinguished · 

and the strong possibility that several of them are actually more closely related to 

isotomids has encouraged us to follow general custom in this case. Some of their 

features are outlined in the following table. 

Table XXVIII 
Characteristics of Nearctic Members of Entomobryoid Families 

Family Scales Maximum Adult Dental Mucro Habitats 
Eye No. P.A.O. Spines 

Entomobryidae + or- 8 + or - short, All 
1-2 teeth 

Cyphoderidae + 0 elongate ant nests 

Paronellidae 8 short, vegetation 
2-4 teeth or litter 

Oncopoduridae + 4 + or- + elongate litter, 
(usually 0) soil, caves 

T omoceridae + 6 - or+ + elongate litter 
hairy soil.caves 

.,. . -· . 
, .· 
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Key to Nearctic Genera of Entomobryidae, Cyphoderidae 
Paronellidae, Oncopoduridae, & Tomoceridae 

l) Dentes smooth (Fig. 6J5B) -------------------------------------------- 2 

l') Dentea crenulat.e (Fig. 6J5A) (Subfamily Entomobryinae) --------------- 6 

L= 
✓ 

635 ~ 

A B 
2) Dental spines absent -------------------------------------------------- ~ 

2 1
) Dental spines present (Fig. 6)6) ------------------------------------ .4 

636 ~ ::::-- - -
3 ) Mucro at least l/3 as long aa den• (Subfamily Cyphoderinae) - Cyphoderua 

J') Mucro leas than 1/4 as long aa dens (Subf.tmi ly Paronetlinae) --- Salina 

4 ) Dental spines relatively am&ll, on basal porti~r:, of, dens only (Fig.6J7A) 
t 

•' •1 • 

(Subfamily Tomocerinae) -------------------------~----------~- Tomocerus I . 

4') _Dental spines relatively large, moat conapicuoua toward apex of dens 

(Fig. 6)78) (Subfamily Oncopodurinae) -------------------------------- 5 
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5 ) Eyes and plg:znt?nt present ---------------------------------- Harlomillsia 

5 I) Eyes and plgment absent ------------------------------------- OncoEodura 

6 ) Body wlth scales----------------------------------------------------- 7 

6 1 ) Body without scales------------------------------------------------- 12 

7 ) Mucro falcate (Flg. 6)8A) ----------------------------------------~ 
71 ) Mucro bidentate (Fig. 6J8B) ------------------------------------------ 8 

638 

8) Dentes vlth scales on ventral surface-------------------------------- 9 

8 1 ) Dentes wlthout scales----------------------------------------------- 11 

9 ) Fourth abdominal segment at midllne more than twice as long as third - 10 

9 1 ) Fourth abdOT!!inal segment at midline leas than twice as long as third 

--------------------------------------------------------~-- Heteromurus 

10 ) Eyes 8+8 .-------------------------:------------------------ Leoidocutus 

10 1 ) Ey~s 6-+6 or less---------------------------------------- Pseudosinella 

ll) Scales narrow, without clear ftl4rkings (Fig. 6J9A) ------ Americabrya 

11') Scales broad, and clearly striate (Fig. 6J9B) --------------- Willovaia 

639 f 
A 8 

12) Eyes 4+4 or fewer--------------------------------------------- Sinella 

12') Eyes 8+8 ----------------------------------------------------------- 13 

13) Fourth abdominal segment at midllne less than 3 times as long as third 

-------------------------------------------------------------------- 14 

13') Fourth abdominal aegfflf!nt at mldline more than 3 times as long as third 

------------------------------------------------------------ Entomobrya 

880 



14) Ungui1 with 2 unpaired and 2 paired inner teeth (Fig. 64-0A)i first a.nd second 881 

antennal 1egments subsegmented ----------------------------- Orcheaella 

14') Ung~is with 3 unpaired inner teeth (Fig. 640B)1 anteM&l aegJ1ents not 

subseginented ---------------------------------------------- Corynoth.r1~ 

640 

Subfamily Ent01110brytnae 

This subfamily includes the majority of Nearctic entomobryids • . It is 

distinguished from the other subfamilies by the dorsally crenulate dentes and 

the short, hooklike mucro. The chaetotaxy of the head, trunk, and labium, the 

structure of the Labrum, foot, and mucro, and the eye number are particularly 

useful in identifying members of this subfamily. In analyzing chaetotaxy we 

follow the system of Szeptycki (aee Fig. 641). Many species are brightly 

colored and have distinctive patterns, but caution must be used in identifying 

apecies by color and pattern, since there is considerable intraspecific variation. 

In studying members of this subfamily special care must be taken in mount­

ing. Observation of the body chaetotaxy and labral and labial structures re­

quires well compressed dorsoventral mounts, which should be between cover slip• 

so that they may be turned over. Dark specimens should be cleared sufficiently 

that pigment does not obscure the setae. If at all possible the setae should 

be intact, since they are hard to locate by the sockets until one has great 

familiarity with their distribution. The cephalic macrochaetae are unstable 

until after the fourth instar, and should not be relied upon for identification 

in earlier stages. 

We assign the Nearctlc specie• to 9 genera, which are rather eaally recog­

nized. 
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TABLE XXIX 

Characteristics of Nearctic Representatives of Genera of Entomobryinae 

Genus Aeical Antennal Scales !I!. Abd. IIIlIV Mucronal 
Antenna! SubseS!!!entation Bodz Dentes No. Seine Teeth 
Bulb I II 

Corynothrix 8 c:: 2 + 2 

Entomobrya +,- 8 )3 +,- 1-2 

Heteromurus + + + 0-2 <2 + 2 

Americabrya + + 8 >3 + 2 

Leeldocyrtus -,+ + + 8 >3 + 2 

Orchesella -(+) + +(-) 8 a + 2 

Pseudosinella + + 0-6 )2.5 +(-) 2 

Seira + + + 8 )3 l -
Sinella -(+) 0-3 )3 + (1)2 

Willowsia + + 8 )3 + 2 
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Genus Corynothrix Tullberg, 1876 

Type species: C. borealia Tullberg, 1876 884 

This genus contains the only Nearctlc !ntomobrylnae having the fourth 

abdominal se.unent l~ss than twice as lon~ as the third, pointed or truncate tenent 

hairs, B+8 eyes, and a b1dentate mucro with & basal spine. Scales 

are absent. The general appearance is isotomid, but most 1tri1ctural features 

are typically entomobryid. The ungual structure is unique; the inner lametlae 

meet at the basal tooth, so that there are only 3 inner teeth, all unpaired. 

The bothriotric:ha are unusually short and slightly anomalous in position, 

but have the segmental arrangement of other Entomobryinae. There ls no posc­

antennal organ; a trochanteral organ is present, and there are well-developed 

type l macrochaetae, though theae are less •harply distinguished from other 

setal typea than usual, making chaetotactic pattern• difficult to make out. 

There is a single Nearctic apeciea, C. borealis. 

Corynothrix borealis Tullberg, 1876 
II 

Refs.: 0fvera. K. VetenskAkad. FHrh. 33(5):34; M&rtynova, 1970; Martynova 

et al, 1973. Description 

Color: green to greenish-yellow, with pigment evenly dietributed except 

for dark eye patches, interantennal band, and a •mall Von the doreum of the 

head; antennae may be dark. Apical anteM&l bulb abeent; pin •eta well-developed 

and like type 4 of the genue 0rcheaella; apical organ of third antennal •egment 

of 2 simple oval pegs. Eye patches ueually appear to have •mall internal 

eupplementary eyes in addition to the normal 8. Fourth abdominal segment aub­

equal to or ,lightly longer than third. Body aetae of type 5 narrowly fuaifot"'ffl 

and multilaterally ciliate over almost entire length. Maximum length 3.0 rnn. 
Remark• 

This unique species ls confined to the high arctic in Aala and ve•tern 

North America. 

Localities: Alaska - Chandler Lake; Point Barrow. Canada: N.W.T. - Bank• 

Harbour. 
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Corynothrix borealia 

All figures after Martynova. 

A) Habltus. FIGUd 642 

B) Chaetotaxy, left half of second abdominal aegment. 

C) Same for third segme:--.t. 
r---------. --

D) Same for fourth segment. 
• 

E) Hind foot complex. • • 
0 

F) Eyes. 
. • • • . 

0 • 

C) Labral papillae. 

H) End of dens and mucro. 
•••• • ••••••••••••• I C 
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Genus Orchesella Templeton, 1835 

Type species: Podura cincta Linnaeua, 1758 

• ' I 
I 

I 
I 

I 
I 
I 

We include in this genus all Nearctic scaleless Entomobryinae having a 

bidentate mucro with a basal spine, clavate tenent hairs, and the fourth 

abdominal segment less than 3 times as long as the third (less than -twice as 

long in adults of our species). In intact specimens, except early instars, 

the antennae have basal subsegments of the second, and sometimes the first 

segment, and the fourth and sometimes the third segment showing distinct signs 

of annulation or setal whorling. The unguia has 4 small inner teeth; the unguic­

ulus is always acu~inate and usually has a small external tooth. The body setae 

are of the same 5 types seen in Entomobrya, but are less varied in shape than 
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ln that genus. The body sctae of type S, whl_ch are the smallest body setae, 

are of two sorts, cylindrlcal and tapered (fLg. 64JA ) and narrowly fualform 

(fig. 64)B); the dlf(l'rr.nce ls allgh~. 

643 A ~ > 
· -► · St::;:•-. 

, -

The macrochaetae of the abdo~en are very regular ln dlatrlbutlon and sho~ 

consistent interspeciflc dlffcrences. Thetr dlstrlbutlon ls not eastly analyzed 

in terms of Szeptycki's sysce~ (a~~ Ento~obrya), and we use the termlnology 

shown in fig. 644 . 

644 

outer a letae 

~ 1 

' ' •• 0 • 
'- ..... . 

m se tae 
ThP. chaetotaxy of the fourth abcominal segment shovs lntraspeclfic variation as 

well as specific differences, and we therefore have not used lt taxonomically. 

The "pin_" seta o~ the a:-:tennal apex differs in form between species; we have 

cl~ssifi.ed the type$ as shown in Flg. 645 

645 

A = Type 1; B = Type 2,· C= Type 3; D & E = Type 4; 

While most species can be identified by their pattern, there are several with extremely pale 

forms which can only be distinguished by morphological criteria 

There are 18 Nearctic species: I) sp. ainsliej, 2) sp . .al..b2s, 3) ~. 4) annuljcomjs. 5) 

~. 6) cam~ic~,7) sp. ~. 8) cincta, 9) fishmani, 10) .flQ.m, 11) folsomj. 12) ~loriosa, 
13) hexfasciata. 14) jm.i.tari, 15) manitobae, 16) texensis. 17) .Yi.112s, 18) mml-

886 
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Tabh.. ,,!XX 
Characteristics of Nearctic species of Or ch es e 11 a 

Abdomen III 

e:: 
0 c., .... 
.... Cl) 
cU ;:,-.. 

Cl) 

.70-.9 

.66-.8 
.7-.9 
.65 

.65-8 
.65 

.5-.7 
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.55-.75 

.5-.7 
.55-.7 
=.5 

.56-.76 
= .85 

.75 
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.5-.69 

.55-.85 

macrochaetae 
cU 
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Cl) 
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4 
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2? 
3 
3 
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3 

5 
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::, 
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1 
I 
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0-1 
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0 
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0 
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1 
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1(0) 

2 
2 

2-3 
3 
2 
3? 

2(3) 

3 

2-3 

2(3) 
3-4 
2 
3 
3 

2-4 
2(3) 

3-4 

3 

T l p Ch 
Longitudinal lines + posterior irregular transverse bands 

none 
Posterior transverse bands or none 

Front of head , segmental margins and mid dorsal line . 
Lateral thoracic margins and mid dorsal stripe 

Dark body, pale head 
Longitudinal lines + transverse bands on abd. II & III or 

lateral margins of thorax and irregular pigment over 
abd. II-VI 

From anterior stripes and posterior bands to almost 
entirely dark. 

Thorax to abdomen III with mid dorsal and lateral stripes; 
transverse markings on abd. II and abd. III 

Thorax (and abdomen I) solid dark 
Dark except for head and mesothorax 

5 Irregular longitudinal markings 
Transverse bands 

Head pale, Thorax II & Abdomen I pale with anterior 
transverse bands, Abdomen V-VI with T shaped mark, 

remaining segments dark with pale posterior lines. 
Body uniformly lightly pigmented, head with patches 

5 lines running whole length of body or pale, 
unpatterned 

Longitudinal anterior 
' 

transverse & diagonal posterior 
lines 

5 longitudinal lines 

00 
00 
...,J 



Key to Nearctic Species of Orchesella 

I) Apical antenna) bulb present (Fig. 646A) •···········································-··Q. b.Y.l.l2a 
I') Apical antenna! bu) b absent (Fig. 646B) •································--·-··-·-···-········-··2 

646 

B 

2) Pigment we I I •developed on body •····-··············-···-········--·--·-··-··-··----·-·····--····· 3 
2') Pigment vestigial or I ac king on body -····-·······--··-··-············-·------·-·---------·---··• 25 

3) Pigment irregular over body, patchy on head ---·---····------Q. manjtobae Mari-Mutt, 1985 
3') Pigment in patterns or absent from head or some part of body •····-·········-··············••4 

4) One or more segments completely pigmented dorsally and laterally ( except for posterior, 
margin al Ii nes )········-------------··---··-···-···-·--·-·-·-··--··-·---······-···-····-··-··········•-5 

4 •) No segment completely pigmented dorsally and laterally •··-··-----·-----·---·-·-----···---· 10 

5) 
5') 

Second thoracic segment mostly pale •-··-···-··-······-···--·····-·······--····-······-·········-6 
Second thoracic segment dark •·----·-······-···-············-·-····-··----·-·-·······-·-·····----·9 

6) Second abdominal segment pale •·---·········-····~····-········--··-·····-···-······-·-Q. cinm 
6') Second abdominal segment dark or heavily patterned •·····-····---···-·········-···-····--··•-7 

7) Third thoracic segment very dark -·-···············-···-·····-········--··········-···········-·-·8 
7') Third thoracic segment mostly pale -----·------··---·--------------··---·-··----------·---Q. celsa 

8) First abdominal segment entirely dark -----·-·--------·------------··----------··-----Q. folsomi 
8') First abdominal segment mostly pale --------------------··-·--------·-.. -Q. jmjtarj Snider 1997 

9) Fourth abdominal segment pale •······-·-··-······-·····-···-·-----·---·--··-----·-·-·-·-•Q. fl2I:a 
9') Fourth abdominal segment dark ...................................... : ............. Q. carnejceps 

I 0) Second and third thoracic segments with some more or less continuous longitudinal dorsal 
markings (Fig. 64 7 A&B) -------···-·-·----·---···-··--·---·-··---··--··---····-·-···-·-----·-•-- I I 

IO') Second and third thoracic segments without continuous longitudinal markings (Fig. 64 7C) 
or with only lateral longitudinal lines (Fig. 647D,E) •·-················---······-·····-·····-18 

647 
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11) Posterior half, and generally most, of second abdominal segment without clear pigment ----
-------------------------------------------------------------------------------------------------Q. ~ 

11 ') Posterior half of second abdominal segment well pigmented ---------------------------------12 
12) With a clear mid-dorsal line or stripe on second thoracic segment (Fig. 648A,B) ----------13 
12') Without a clear mid-dorsal thoracic line or stripe (Fig. 648C,D) -----------------------------19 

13) 
13') 

14) 
14') 

15) 
15') 

I 6) 

I 6') 

648 

A B C D 

With a clear mid-dorsal stripe or band running length of body -------------------------------14 
Mid-dorsal band or stripe absent from 4th abdominal segment ------------------------ l 6 

Inner A setae on abd. II 4-6 ----------------------------------------------------------------Q. ~ 
Inner A setae on abd. II 3 --------------------------------------------------------------------------15 

Eye G .65 or> than eye F -----------------------------------------------0. texensis Snider 1997 
Eye G .50 or < than eye F -----------------------------------------------Q. ~loriosa Snider 1997 

Second and third abdominal segments with transverse, curved, anteriorly concave 
markings (Fig. 649) -----------------------------------------------------------------------Q. villosa 
Second and third abdominal segments without such markings ----------------------17 

649 ✓• 
: ;., 
\ 

17) Fourth abdominal segment mostly dark ---------------------------------------------------Q. alpa 
I 7') Fourth abdominal segment mostly pale ---------------------------------------------------------13 

18) Third abdominal less completely pigmented than second ------------------------Q. fishmani 
18') Third abdominal segment about as well, or more heavily pigmented than second 

(Fig. 650E) -----------------------------------------------------------------------------------Q. ~ 

A 

B 650 
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19) Third abdominal segment with 1 outer A macrochaeta (Fig. 651 A); thoracic and first 
abdominal segments without a mid-dorsal stripe (Fig. 650A,B) ------------------Q. ajnsjiej 

19') Third abdominal segment lacking an outer A macrochaeta (Fig. 65 lB); mid-dorsal 1 ine 
present on first abdominal segment at least and sometimes on adjacent segments 
(Fig. 650C-E) ------------------------------------------------------------------------------Q. ~ 

I I 

651 •• 0 0 ' Oo O I 
I I 

• i t I 

A B 

890 

20) Second thoracic and fourth abdominal segments without clear pigment spots, or with minor 
smudges ------------------------------------------------------------------------------Q. annu I jcorn is 

20') Second thoracic and/or fourth abdominal segments with clear pigmented patterns ---------21 

21) Basal subsegment of second antenna) segment almost entirely dark; third abdominal 
segment without outer A macrochaeta (Fig. 651B) ------------------------------------Q. cincta 

21 ') Basal subsegment of second antenna) segment pale or apically ringed with dark -----------22 

22) Mesothorax with clear band along anterior margin (Fig. 652A) ----------------Q. hexfasciata 
22') Mesothorax without clear band along anterior margin (Fig. 652B) --------------------------23 

A B 
652 

23) Third abdominal segment with 3 M macrochaetae (Fig. 653A); metathorax without dorsal 
pigment (Fig. 654A) or dorsal markings not continuous longitudinal lines through first 
abdominal segment (Fig. 654B) ----------------------------------------"'.--------------------Q. • 

23') Third abdominal segment with 2 M macrochaetae (Fig. 653B); metathorax and first 
abdominal segment with continuous dorsal longitudinal stripes and with or without a mid­
dorsal stripe (Fig. 654C-E) ------------------------------------------------------------------------24 

653 

I • • I 0 

I 
0 

a 

A B 

•• • • 

A B 
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24) 

24') 

. .. ,· ·, , · . . •· . ... 

Third abdominal segment without an outer A macrochaeta (Fig. 65-tB): with a mid-dorsal 
stripe from che mecachorax co second abdominal segment (Fig. 654C) ----------------Q. ~ 
Third abdominal segment wich I outer A macrochaeta (Fig. 651 A); mecachorax and first 
two abdominal segments lacking a mid-dorsal stripe (Fig. 6540,E) ----------------Q. ajnsliei 

25) Third abdominal segment with I outer A macrochaeca (Fig. 651A) ------------ --26 
25') Third abdominal segment without outer A macrochaeta (Fig. 651 B) ----------------------29 

26) Antenna! pin seta of type 4 (Fig. 645 D.E) ---------------------Q. manicobae Mari-Mutt, 1985 
26 ') Ancennal pin seta of type I or 2 (Fig. 645A.B) -------------------------------------------------27 

27) Antenna! pin seta almost always type 2 (Fig. 645B). alpine western species ---------Q. alDa 1 

27') Ancennal pin seta of type I (Fig. 645A). widespread lowland species --------------Q. albo-;:i 

28) Third abdominal segment with 3M macrochaetae (Fig. 653A): ancennal pin seta usually of 
type 2 (Fig. 64 5 B) --------------------------------------------------------------------Q. hex fasc i ara 

28') Third abdominal segment usually with 2 M macrochaecae (Fig. 6538): antenna( pin seta of 
type 4 (Fig. 6450 .E) ---------------------------------~--------------------------------------Q. ~ 

1 Unpigmentcd specimens of .i.wa arc ;ilw.1ys found with p;ittemed specimens in Jny large sample . 

Orchesella manitobae Mari Mutt, 1985 

. 54.1 

A 

Q. ':1anitobae · A) H~bitus; B) Hind foot complex; C) right and D) left outer labial 
pap~lla with diHerent1ated seta; E) Eyes and dorsal cephalic chaetotaxy· F) Labral 
papillae . After Man Mutt 1985. ' 
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Not included in key: 

djagonatis Maynard, 1951 

fiavescens Bourlet, 1839 {Heterotoma) 

fiavopicta Packard, 1873 

irregularilineata Stach, 1960 

pallens Maynard, 1951, nee Latzel, 1918 

~ Reuter, 1895 

pallida Kos, 1936 

~ Scott, 1963 

rufescens Wulfen, 1788 {Podura) 

. vaga Linnaeus, 1767 (Podura) 

Orchese)la ainsjjei Folsom, 1924 

form of~ 

North Carolina record probably ainsliei; 

Califormia record (Reuter) unplaceable 

= cincta 

Nearctic record = ~ or 12!!.!M 

unplaceable without types 

f)avescens f.; unplaceable without specimens 

cincta f. 

Isotoma viridis (Bellinger 1985) 

unplaceable, not Nearctic 

~form 

Fig, 655 

Refs.: Amer. Mus. Novit. 108:6; Maynard 1951. 

n.. ~.: indigena Stach, 1966, Acta zoo!. cracov. 11:214 (Entomobeya). 

Description 

Color: background pale yellow to white; blue to purple pigment on lateral margins of 

thorax, and with a pair of continuous pararnedial lines from the middle of the mesothorax through 

the fifth abdominal segment. or replaced behind the first abdominal segment by wide dorsal and 

lateral pigmented areas, sometimes almost entirely covering these segments; one series of 

specimens shows only traces of pigment; on the body with the first antennal segments apically 

banded, fourth uniformly pigmented. Eyes A & B slightly larger than C & D. Third abdominal 

segment .65 - .75 as long as fourth. Setae of type 5 cylindrical for most of length and tapering for 

about apical 1/3; unilaterally ciliate for apical l/5. Maximum length 2.0 mm. 



Remarks 

We have not seen the chaetotaxy on type specimens; our analysis is baaed on 

other material having the same pattern as the types. O. ainaliei is similar to 

.2_. alpa Ln many respects, but differs in chaetotaxy and basic pattern. 

Localities: Illinois - Champaign Co. (type), Henderson Co.; Iowa - Boone Co., 

Butler Co., Dickinson Co., Jackson Co., Jasper Co. 

Additional records: Indiana (Pedigo, 1970); Kentucky (Lesshafft, 1977); 

Louisiana (Hepburn & Woodring, 1963); Maryland (Oatdiek, 1%1); Michigan (Snider, 

1967); Minnesota (Jensen et al, 1973); Missouri (Bueker, 1939); New York (Folsom, 

1924); North Carolina (Brimley, 1938); South Carolina (DuRant, 1%6); Tennessee 

(Folsom, 1924); Virginia (Mitchell & Turner, 1969); West Virginia (Lippert & Butler, 

1970); Wisconsin (Lusaenhop, 1973). Ontario (James, 1933). Texas records (Mills, 

1932; Scott & Stojanovich, 1%2) may well be .Q.. fishmani. 

Orcheaella ainaliei 
A) Habitua, after Folsom. 

B) Pattern, specimen, from Illinois. 
FIGURE 655 

C) Pattern, specimen from Missouri, after Bueker, 1939. 

D) Chaetotaxy, left half of second through fourth abdominal 

from Iowa. 
sepenta, apecimen 

··. E) Hind foot complex, after Folsom. 

F) Right eyepatch, after Folsom. 

G) Mucro, after Folsom. 
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Orchesella albosa Guthrie, 1903 Fig. 656 ---Ref.: Collembola of Minnesota: 61. 
Description 

Color: pigment lacking except for eyes and occasionally an interantennal 

dark spot. Eye A clearly larger (about l 1/2 times) than C & D, and slightly 

larger than B. Third abdOfflinal segment 2/3 - 3/4 as long as fourth. Body 

setae of type 5 narrowly fusiform and unilaterally ciliate for apical 5/6 of 

length. Maximum length 2.0 mm. 
Remarks 

This is a problematic species. What we call albosa is not certainly the 

same as Guthrie's species, since he does not figure the eyes as seen in most of 

our specimens. We are using the name for the residual group of entirely unpig­

mented forms, which can be separated from pale forms of other species only on 

morphological grounds. £• albosa in our sense may be conspecific with ainsliei; 

however, we prefer to keep the 2 separate for the moment, since they have not 

been found associated and appear to differ in minor morphological features. 

Some unpigmented specimens of£• alpa have 2 m setae on the third abdominal 

segment and may key out to albosa. 

894 

Localities: Illinois - Massac Co.; Minnesota - Hennepin Co. (type); Massachusetts­

Essex Co., Norfolk Co.; Wyoming - Carbon Co. 

Published records are suspect because of possible confusion with pale forms of 

other species. 

Orchesella albosa 

A) Chaetotaxy of third and fourth abdominal segments of left •1de, •pecimen 

from Massachusetts. 
FIGUU 656 

. 
• 0 0 01 

B) Front foot complex, after Mills, 19J4. • 0 I 

C) Mucro, specimen from Norfolk Co., Massachusetts. ? I \ 
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orchesella gloriosa Snider 1997 
Figure 656.1 
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Q. gloriosa. A) Habitus , side view; B) Habitus , dorsal view; C) Pin seta of 4th 
antenna! segment; D) Antenna! outline; E) Hind foot complex; F) Left eyepatch; 
G) Labral papillae; H) Mucro; I) Dorsal chaetotaxy, right side, third abdominal 
segment. After Snider 1997. 
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orchesella imitari Snider 1997 

Figure 656.2 

~ 
F 

Q. 1mitari. A) Habitus , lateral view; B) Habitus , dorsal view; C) Antenna! outline; 
D) Right labial triangle; E) Hind foot complex; F) Pin seta of 4th antenna! 
segment. After Snider 1997. 
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Orchesella imitari Snider 1997 Continued 
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Q. imitari. G) Left eyepatch; H) Dorsal chaetotaxy, right side, third abdominal 
segment; I) Mucro. After Snider 1997. 

Orchesella texensis Snider 1997 

Figure 656.3 

Q. texensis. A) Dorsal view of reduced color patterP;B) Dorsal view of full color 
pattern. After Snider 1997. 7 
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Orchesella texensis Snider 1997 Continued 
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Q. texensis C) Antenna! outline; D) Hind foot complex; E) Left eyepatch; F) Pin 
seta of fourth antenna! segment; G) Dorsal chaetotaxy, right side, third abdominal 
segment; H) Mucro. After Snider 1997 
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Orcheeella alpa Christiansen & Tucker, 1977 

Ref.: Proc. Iowa Acad. Sci. 84:8. 

Description 

Fig. 657 -- 899 

Color: background yellowish; pigment blue ta purple-brown, generally in 

transverse bands on the second and third abdominal segments and a broad mid­

dorsal rectangle on the fourth abdominal segment; sometimes with transverse 

bands on all segments, or with the body uniformly dark except for intersegmental 

membranes and the middorsal head region; sometimes completely pale except for 

the eyes, antennal bases, and interantennal spot; antennae pale, but in dark 

specimens sometimes uniformly pigmented except for the basal subsegment of the 

second antennal segment. Eyes A & B only slightly larger than C, D, & E. Setae 

of type 5 narrowly fusiform, ciliate for apical 7/8 of length an all surfaces 

except for 1. Maximum length 2.7 n1n. 
Remarks 

This species resembles£• hexfasciata in some respects, but differs in 

typical pattern and chaetotaxy, as well as in a number of_ minor characters. So 

far it has been taken only in high altitude localities in the West. A population 

from Carbon Co., Wyoming had rare specimens with only 2 m setae on the third 

abdominal segment, and the pale forms might be confused with O. albosa. 

Localities: Colorado - Chaffee Co., Huerfano Co., San Juan Co.; New Mexico -

Sierra Co., Taos Co. (type); Utah - Summit Co.; Wyoming - Albany Co., Carbon Co. 
OrchHella .!!E!, 

A) Habitua, specimen from Wyoming, after Cbristi&nsen and Tucker. P'IGOR.E 657 

B) _ D) Pattern variations, specimens from Nev Mexico, after Christiansen and 

Tucker. 

I) Chaetotaxy of left aide of second through fourth abdominal segments, specimen 

from Taos Co., Nev Mexico. 

F) Hind foot complex, specimen from Albany Co., Wyoming. 

C) Hucro, apec!Jnen from Alban:, Co., Wyoaing. 
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Orchesella annulicornis Mills, 1934 

Ref.: Collembola of Iowa: 18. 

- --• • 
• 

• . 
• 
• • • 
~ 

Description 

- ·• - - -- 900 
• • • 

• • • 

• • • • • 
FIGURE 657 

~ 
G 

F 

Fig. o.58 --
Color: background tawny yellow to buff; front of head deep blue; scattered 

purple pigment at seginental margins and forming a fine interrupted middorsal 

line, most evident frOII! the ~etathorax to the third abdominal segment, and 

suggestions of ventrolateral and lateral lines on each side; venter bluish. 

Eyes A & 8 slightly larger than C & D. Third abdominal segment .6S - .7S as 

long as fourth. Body setae of type S narrowly fusiform and unilaterally or 

bilaterally ciliate for apical 7/8 of length. Maximum length 2.2 111n. 

~arks 
The only specimens we have seen are the types. The species has not been 

recorded since the original description; it is possibly a variant of hexfasciata, 

but there appears to be a minor difference in the chaetotaxy of the third abdom­

inal segment in addition to the striking difference in pattern. An outer a 

seta may or may not be present on the third abdominal segment. In view of the 

discovery of bulba we regard Mills' record of annulicornis fro~ Florida as 

dubious and requiring verification. 

Localities: Iowa - Wapello Co. (type). 



Orcheeella annulicorni• 
901 

A) Habitua, after Mills. 

B) Hind foot complex, after Mills. 
FICOU 658 

c) Chaetotaxy of left side dorsum of second through fourth abdominal segments, 

type specimen (dotted circle indicates seta found on one side only). 
-0 0 0 0 0 0 
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Orchesella bulba Christiansen & Tucker, 1977 Fig. 659 --
Ref.: Proc. Iowa Acad. Sci. 84:l. 

Description 

Color: background white, with blue pigment usually limited to rings on 

apices of first 2 antennal segments and subsegment of second, interantennal 

spot or band, faint cheek patches,and lateral margins of second and third 

thoracic segments; dark specimens have irregular pigment on the dorsum of these 

body segments and, rarely, suffusing the posterior abdominal segments or form­

ing a pair of light, irregular longitudinal stripes on these segments. Eyes 

A & B no larger than C & D, giving eyepatch a rectangular shape. Third 

abdominal segment .55 - .65 as long as fourth. Body setae of type 5 narrowly 

fusiform and ciliate for apical 7/8 of length. -Maximum length 2.24 l!'ffl. 

Re!l'arks 

This species is clearly distinguished from all others by the presence of 

the apical antennal bulb. The Florida specimens differ from those from Louisiana 

in having an additional"' seta on the second abdominal segment. 

Localities: Arkansas - Chico Co.; Florida - Dade Co. (type), Highlands Co., 

Monroe Co.; Louisiana - Ouachita Par. 

0 



FIGURE 659 

Orchesella bulba 

A) Habitus, type specimen. 

B) - E) Pattern variations, after Christiansen a.nd 
Tucker. 

B) Specimen from Dade Co., Florida. 

C) - E) Specimens from Ouachita Par., Louisiana. 

F) Chaetotaxy of left side of second and third 
abdominal segments1 type specimen. 

G) & H) Chaetotaxy of left side of fourth abdominal 
segments, two different type 
specimens. 

I) Hind foot complex1 type specimen. 

J) Antennal apex, after Chr1st1"slUl•~:,anct,-,~. 

K) Mucro, type specimen. E 
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Orcheaella carneiceps Packard, 1873 

Ref.: Rep. Peabody Acad. Sci. 5:40. 
Description 

;I :, · 

Fig. 660 --
Color: background flesh-colored to yellow; dark purplish blue pigment 

covering body except for narrow interseginental lines; head and furcula pale; 

antennae with segmental apices and entire fourth segment dark. Eyes A & B 

much larger than C & D. Third abdominal eegmen~ about 3/4 aa long as fourth •. 

2 



Body setae of type 5 narrowly fusiform and unilaterally ciliate for apical 4/5 903 

of length. Maximum length 2.0 rm,. 

Remarks 

We saw only 2 poor specimens of this species other than a smashed type 

specimen. It could be conRpectfic with folsomi or hexfa1ciata, but appear~ to 

differ from the former in chaetotaxy and the latter in color, in addition to 

the obvious difference in pattern; a final decision on its status requires 

better material. 

Localities: Illinois - Karnak; Tennessee - Knox Co. (type). 
Additional record: North Carolina (Wray, 1967). 

FIGURE 660 

0rchesella carneiceps 

A) Habitus, specimen from Illinois. 

B) Hind foot complex, same specimen. 

C) Mucro, same specimen. 

0rchesella ~ Christiansen & Tucker, 1977 Fig. --
Ref.: Proc. Iowa Acad. Sci. 84:3. 

Description 

Color: background white; blue pigment generally in irregular and incomplete 

cross bands on second and third abdominal segments, and 2-5 more or less well­

developed longitudinal lines on the anterior and sometimes the posterior body 

segments; markings may be reduced to vestiges, or in dark specimens may be 

accompanied by additional lighter patches on the fourth through sixth abdominal 

segments; antennal segments apically darkened. Eyes A & B larger than or sub-

equal to C & D. Third abdominal segment .6 - .7 as long as fourth. Body setae 

of type 5 basally cylindrical, apically tapering or narrowly fusiform, and 

unilaterally ciliate for 7/8 of length. Maximum length 2.7 mm. 

Remarks 

The basic pattern - cross bands on the second and third abdominal segments 

combined with longitudinal markings elsewhere - is difficult to define but 

generally very striking. Some earlier records of_£. ainsliei and_£. hexfasciata 

probably refer to this for~. The specimens from South Carolina are somewhat 



9t:>L/ 
unusual, and at least so~etimes have 3+3 m setae on the second abdon,inal seg~ent; 

they may belong to a closely related species, or represent local variation. 

Localities: Arkansas - Hot Springs Co., Union Co.; Illinois - Hancock Co.; 

Iowa - Jasper Co.; Louisiana - Ouachita Par., ~inn Par.; Missouri - Boone Co.; 

North Carolina - New Hanover Co. (type); Pennsylvania - Bedford Co., Centre 

Co.; South Carolina - Oconee Co.; Tennessee - Putnam Co. 

FIGURE 661 

Orchesella celsa 

A) Habitua, after Christiansen a.nd Tucker•~ 

B) - E) Pattern variations, after Christiansen 
a.nd Tucker. 

B) Specimen from Hot Springs Co., Arkansas. 

C) Specimen from Putnsam Co., Tennessee. 

D) Specimen from Ouachita Par., Louisiana. 

E) Specimen from Hancock Co., Illinois. 

F) Chaetotaxy of' left sid.e of' second and third 
abd.011inal segments, specuen fro■ Ouachita 

Par., Louisiana.. 
C) Hind foot, specimen from same locality. 

H) Mucro, specimen from same locality. 
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Orchesella cincta (Linnaeus), 1758 Fig. !'.15• 662 -Refs.: Systems Naturae, ed. 10:609; Stach, 1960. 

Syns.: vaga Linnaeus, 1767, Systems Naturae, ed. 12:1013; flavopicta 

Packard, 18731 Rep. Peabody Acad. Sci. 5:41 • . 

Description 

Color: background yellowish to off-white; pigment varying from blue to 

purplish brown, generally very dark, usually in the form of broad cross bands 

with some irregularly longitudinal markings anteriorly, and consistently 

covering the third abdominal segment solidly in contrast to the second segment, 

which is almost entirely pale dorsally; basal subsegment of second antennal 

segment often dark. Eyes A & B slightly larger than C & D. Third abdominal 

segment .55 - .70 times as long as fourth. Body setae of type 5 curved and 

unilaterally ciliate for apical 4/5 of length. Maximum length 4.5 mm. 

Remarks 

The unusual chaetotaxy of the second abdOIT'inal segnient which we figure is 

seen only in large specimens; in smaller individuals there are 2+2 outer and 

10+10 inner a macrochaetae. We have examined the Massachusetts types of 

flavopicta, and they appear to be inseparable from cincta. The Texas specimens 

identified by Packard as flavopicta are clearly a different species. This is 

probably an introduced species which is well established only in the north­

eastern United States and Canada. 

905 

Localities: Maine - Knox Co.; Massachusetts - Essex Co., Middlesex Co.; Vermont -

Windsor Co. Nova Scotia - Kings Co., Lunenberg Co., Picton Co. 

Additional records: Idaho (Wray & Knowlton, 1956); Kentucky (Lesshafft, 1977); 

Louisiana (Hepburn & Woodring, 1963); Michigan (Snider, 1967); New York (Maynard, 

1951); North Carolina (Wray, 1967); Oregon (Scott, 1942); Utah (Wray & Knowlton, 

1953). Canada: Grande Miquelon, Newfoundland & St. Pierre (Stach, 1966). We believe 

that southern and western records require verification, in light of the description 

of£• alpa and other species. 



FIGURE 662 906 

Orchesella cincta 

A) Pattern, after Stach. 

B) Pattern variation, after Gisin, 1960. 

C) Chaetotaxy of left side of second through fourth abdominal segments 

(encircled setae present only on largect specimens), specimen• from Nova Scotia. r - . . ----.. . . 
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Orchesella fishmani Christiansen & Tucker, 1977 Fig. 66J --Ref.: Proc. Iowa Acad. Sci. 84:5. 

Description 

Color: background (in old alcoholic specimens) yellow; blu& to blue-black 

pigment in a co~plex and variable pattern, but generally with a wide middorsal 

longitudinal stripe on the thorax and lateral stripes from the thoracic margins 

to the third abdominal segment; second abdominal segment largely dark; fourth 

with a patch of pigment in each posterolateral corner (pattern on third and 

fourth abdominal segments varies greatly); first antennal segment and distal 

subsegn,ent of second segment generally dark and remaining segmentsp&l.e. Eyes 

A & B about l l/4 times as large as C & D. Third abdominal segment .6 - .8 

times as long as fourth. Body setae of type 5 narrowly fusiform and ciliate 

for apical 7/8 of length. Maximum length 2.7 rra,. 

Remarks 

This unusual species is the only lowland form we have seen from the 

Southwest. The single very large collection shows considerable pattern varia­

tion. It appears to be closest to alpa, but differs strikingly in pattern and 

habitat. ~ 

Locality: Texas - Calhoun Co. (type). 



Orchesella fishmani 

A) Habitus, type specimen. 

B) - E) Pattern variations, after Ohristi&nsen 
and Tuck«, 

F) Chaetotaxy of left side of second through 
fourth abdominal segments, type 

specimen. 

G) Hind foot complex, type specimen. 

H) Mucro, type specimen. 

• • J 
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Orchesella lli!!, Christiansen & Tucker, 1977 

Ref.: Proc. Iowa Acad. Sci. 77:5. 

Description 

~---~ (i ,,~\: : .... ;. . ..,. 

Color: background yellow to orange; dark blue pigment, limited to 

eyepatches, uniform covering of thorax and usually first abdominal segment, 

and apical rings on antennal segments; occasionally with lighter pigment on 

leg bases, metathoracic femur, and lateroventral margins of second and third 

abdominal segments. Eyes A & B slightly larger than C & D. Third abdominal 

segment .6 - .75 times as long as fourth. Body setae of type 5 cylindrical 

for basal 3/4, apically tapered, and unilaterally ciliate for apical 7/8 of 

length. Maximum length 2.43 l!'lffl. 
Remarks 

This species shows some resemblance in pattern to both .2.· carneiceps and 

O. folsomi, but if the pattern we saw is consistent could easily be distinguished 

from both: it also aooears to differ in chaetot&XY. so far as we can tell from 



our poor material of the latter 2 species. 

Localities: Florida - Liberty Co. (type); Indiana - Crawford Co.; North 

Carolina - Graham Co.; Virginia - Fairfax Co. 
FIGURE 664 

Orchesella .ll2!!. 

A) Habitus, specimen from Florida, after Christiansen and Tucker. 

B) & C) Pattern variations, after Christiansen and Tucker. 

B) Specimen from Liberty Co., Florida. 

C) Specimen from Crawford Co., Indiana. 

D) Chaetotaxy of left side of second and third abdominal 
I 

E) 

F) 

specimen. 

Hind foot complex, type specimen. 

Mucro, type specimen. 
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Orchesella folsomi Maynard, 1933 

Refs.: in James, Trans. R. Can. Inst. 19:102; Maynard, 1951. 

Description 

E 

Color: background white to pale yellow; pigment blue to dark purple, 

uniform except for head, mesothorax, and occasionally pale bands on the poster­

ior margin of the fourth and anterior . and posterior margins of the fifth 

abdominal segment; interantennal spot and sometimes lateral margins of meso­

thorax pigmented; antennae generally pigmented except at the segmental bases; 
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hind legs pigmented, other appendages.pale. Body setae of type 5 cylindrical 909 

for t/2 of length, then uniformly tapered, unilaterally ciliate for apical 7/8 

of length. Second abdominal segment with 3 m setaP. and l exterior a 1eta. 

Maximum length 2.0 mrn. Remarks 

We have seen 3 specimens referable to this species. The chaetotaxy is only 

TT1oderately clear, but appears to show several features which distinguish it 

from Q. carneiceps; however, in view of the meagre material of these species it 

is not certain that they are distinct. The Louisiana and Indiana specimens 

differ in some resp~cts and may belong to different taxa. 

Localities: Indiana - Wayne Co., Louisiana - Ouachita Par.; New York (type). 

Additional records: West Virginia (Lippert & Butler, 1976). Ontario (James, 1933). 

FIGURE 665 

Orchesella folsomi 

A) Habitus, after Maynard. 

B) Chaetotaxy of second through fourth 
abdominal -segments, specimen from 

Wayne Co., Indiana. 

C) Hind foot complex, after Maynard. 

D) Eyes, right side, after Maynard. 

E) Mucro, after Maynard. 

Orchesella hexfasciar.a Harvey, 1895 

Refs.: Psyche, Camb. 7: 196; Maynard, 1951. 

Description 

oO 
oo oo 
ooo 

Fig. o66 --
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Color: background yellow to orange; blue pigment in transverse ·bands, · 

usually somewhat broken, on the body; fourth abdo~inal segment band very irreg­

ular and often projecting forward laterally; head with interantennal patch and 

eyepatches only dark; rarely pigment absent except for eyes. Second antennal 

segment with basal sub~egment weakly developed and always unpigmented. Eyes 

A & B larger than remainder. Third abdominal segment .6 - .75 times as long 
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as fourth. Body setae of type 5 slender and fusiform, heavily ciliate except 

on l side for 7/8 of length. Maximum length J..O mm. 
Remarks 

This relatively small species is the commonest form throughout much of the 

East and Midwest. It is superficially similar to alpa but the difference in 

chaetotaxy is distinctive. A single Illinois collection, lacking pigment except 

for the eyes, is otherwise like typical hexfasciata. 

Localities: Connecticut - New Haven Co.; Illinois - Champaign Co., Clark Co., 

Effingha~ Co., Jackson Co., Vermillion Co.; Iowa - Linn Co., Story Co.; Kansas -

Douglas Co.; Maine - Penobscot Co. (type), York Co.; Massachusetts - Franklin 

910 

Co., Middlesex Co.; Michigan - Kalamazoo Co.; Ohio - Lorain Co.; Vermont - Addison Co,, 

Chittenden Co., La.mouille Co. Ontario - AlgoM Dist. 

Additional records: Indiana (Pedigo, 1970); Louisiana (Hepburn & Woodring, 1963); 

Maryland (Ostdiek, 1961); Missouri (Bueker, 1939); New York (Maynard, 1951); 

North Carolina (Brimley, 1942); Tennessee (Copeland, 1960); West Virginia 

(Lippert & Butler, 1976). Nova Scotia (Fox, 1967). 

FIGURE 666 

Orchesella hexfasciata 

A) Habitus, after Harvey. 

B) - E) Pat.tern variations. 

B) Specimen from Middlesex Co., Massachuset.ts. 

C) Specimen from Clark Co., Illinois. 

D) Specimen from Jackson Co., Illinois. 

E) Specimen from same locality. 

F) Chaetotaxy of left side of second 
through fourth abdominal segments, 
specimen from same locality. 

G) Hind foot complex, specimen from 
Middlesex Co., Massachusetts. 

H) Mucro, same specimen. 
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Orchesella villosa (Linnaeus), 1767 
Fig. 667 
...-::- .:=::::... 

Refs.: Systema Naturae, ed. 10:1014,· Ma d 1951 S 96 ynar , ; tach, l O. 

Syn.: f. diagonalis Maynard, 1951, Collembola of New York: 193. 
Description 

Color: background yellowish white to brownish yellow; pigment purp_lish brown to 

purplish blue, in a complex pattern of short, narrow, broken markings, mostly 

longitudinal anteriorly and diagonal and transverse posteriorly; first 2 

antennal segment usually pigmented but the last 2 often pale. Eyes A & B sub-

equal to C & D. Third abdominal segment .5 - .6 as long as fourth. Maximum 

length 5.5 mm. Remarks 

This is probably an introduced species. The very large size and unusual 

pattern makes it easy to recognize; the unique chaetotaxy of large specimens 

distinguished it from all other Nearctic species, implying that it is not closely 

related to them. In some specimens from Ontario eye A is larger than B. 

Localities: Maine - York Co.; Massachusetts - Middlesex Co.; New York - Ontario Co. 

Additional record: Michigan (Snider, 1967). The Iowa record (O'Neill & Pedigo, 

1969) is O. ainsliei. 

FIGUU 667 

Orchesella villosa 

A) Habitua, after Maynard. 

B) Pattern variant, after Gisin. 

C) Chaetotaxy of left aide of third abdominal 
segment, after Parisi, 1969. 

D) Hind foot complex, specimen from Middlesex 
Co., Ma•sachusetta. 

E) Eyes, specimen from Ontario Co., New York. 

F) Hucro, specimen from same locality. 

Orchesella ~ Guthrie, 1903 

Ref.: Collembola of Minnesota: 61. 
Description 

,'o·.oo 
\'?: 0 Oo 

Fig. 668 -~ 
Color: ~ackgrour.~ white,· blue pigment in~ l t d I 

J n errupte ongitudinal 

stripes, the ~iddorsal stripe often reduced to a narrow line; head with only 

cheek patches and interantennal pign,ent (types), or with a clear middorsal 



V-shaped mark; antennal. segments 1-3 apically darkened, fourth segment moderately 

to heavily pigmented. Eyes A & B subequal to C & Dor (in unusually large 

specimens) lar-ger. Thir-d abdorr.inal segment .65 - .97 as long as fourth. Body 

setae of type 5 ver-y nar-r-owly fusifor-m to cylindrical, with apical 1/3 tapering, 

and unilaterally ciliate for 5/6 of length. Maximum length 3.0 rrm. 

Rerr.arks 

The only specimens we have seen are fro~ the Minnesota type series and 

from Louisiana ; the latter consistently have an outer A macrochaeta on the 

third abdorr.inal segment, and dorsal head markings, while these are apparently 

lacking in the types. Nevertheless, the overall similarity is so great that 

we feel it best to treat the~ as belonging to one species for the moment. 

Localities: Louisiana - Catahoula Par., Ouachita Par.; Minnesota - Grey Cloud I. 

(type). 

Additional records: Georgia (Colerr.an, 1970); Iowa (O'Neill & Pedigo, 1969); 

Maryland (Ostdiek, 1961). 

FIGURE 668 

Orchesella zebra 

A) Habitua, specimen from Ouachita Par., Louisiana. 

B) Chaetotaxy of left second and third abdominal segments, specimen from same 

locality. 

C) Chaetotaxy of left side of fourth abdominal segment, same specimen. 

D) Chaetotaxy of left side of fourth abdominal segment, different specimen 

from same locality. 

E) Chaetotaxy of second abdominal segment, different specimen from same locality. 

F) Hind foot complex, specimen from same locality. 

C) Mucro, after Guthrie. 

H) Pattern, specimen from Minnesota. 

I) Pattern, specimen from· Ouachita Par., Louisiana. 
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Figure 668 
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Genus Kntomobqa llondani, 1861 

Type species: Degeeria muscorum Nicolet, 1842. 

Syn: Degeeria Nicolet, 1842, nee Keigen, type epeciea !• inaacorwn. 

Thie genue includes all Nearctic scaleles• Ent01110brinae with 6-+6 or more 

eyea, the fourth abdominal segment 3 or more times as long a• the third, and 

greatly enlarged (type 1) eetae on the body. The latter, called "flexed aetae" 

by Salmon, are apically truncate, bent, or clavate (Figb69A1 Four other types 

of eetae exist (aee Christiansen, 1958c), but of these the most important tax­

onoff!lcally are the common short body aetae ("type 5"), which vary from simply 

tapering to enlarged and scalelike (Fig.669B ). 

669 
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Members of this genus have the con■ i ■tent entomobryine pattern of bothrio- 914 

tricha but the distribution of type l ■etae ("macrochaetae") 1 ■ varied and 

taxonomically u■eful. In this work we have conaidered only the chaetotaxy of 

the first 3 abdominal aegmenta; other aegment• will undoubtedly furni•h addi-

tional information. In the classification of the■e aetae ve have ~ttempted to 

follow Szeptycki's system as closely as poasible. Thia ayatem is illustrated 

in Flg. 641 • 

In view of the variation we have found in our species, we have found it 

necessary to adopt some more or lesa arbitrary conventions. The fundamental 

pattern on the second abdominal aegment is an arc of macrochaetae, concave 

anteriorly and medially, between the inner and outer bothriotricha, consisting 

of the setae m3 , mJep' m3e. A fourth seta in this arc which lies 1110re anterior 

than the setae a2 and a3 is deaigpated m3a. A ■eta lateral to this arc but 

medial to the lateral bothriotrix is called m3e2 ; setae in the concavity of 

the arc but lateral to a3 are designated mJei• In aome ca■es the proper 

nomenclature of ■etae is not clear, but in all such caaes diagram• of the 

chaetotaxy have been provided. Student■ are advised that some practice may 

be required before chaetotactic pattern• can be correctly analyzed. 

Aa el■ewhere in the Collembola, in thi• genus the ratio• of organ• must 

be used with extreme care in apecific identification■• If ve consider any 

two populations of any apecies, it is possible to differentiate them on the 

basis of body ratios. The value• given in the table for the subgenus Entomobrya 

are only for the purpose of shoving major differences in scale. 

Al~ species of this genus except!• (!!_.) laguna and!• (EntOfflObrya) gisini 

have the characteristic4antennalaegments vithou~ ■ub■egmentation. Except for 

!• (!!.:_) laguna, all Nearctic apecies have lanceolate unguiculi and clavate 

tenent hairs. The genus clo■ely approaches. Americabrya through!· (Ent01110-

brya assuta, and Sinella through!• (EntOfflObryoide ■) guthriei. 

The male genital plate is one of the mo■t critical features for identi-

fying a number of species of the genus Ent0tn0brya. This organ is located at ~ 

the ba■e of the furcula (see arrow in Fig. 72)Aof !• (Entomobryoides) guthriei) 

and is best seen on a mount in which the furcula is appressed to the ba.dy. 



In ventral view the plate i• then visible•• in Fig. 670 • 

670 

There are many different setal types on the genital plates of different 

species, and their distribution and shape is highly consistent, intraapecific 

variation being known only in!• (Entomobr7oides) guthriei. 

Pattern is of critical importance in this genus. In any one region the 

pattern of most species ts generally distinct. There are, however, a number 

of species which intergrade and a number of pattern "mimics". In addition, the 

extreme variability of pattern makes is necessary to use great caution in using 

this char11cter. 

Various other character• of the genus, such as the chaetotaxy of the 

labium and ventral tube, may prove to be taxonomically useful. Preliminary 

examination, however, led us to conclude that a complete analysis would not 

contribute enough additional information to justify the time required; they 

are therefore not considered here. 

Specimens are generally best examined in a doreoventrally flattened mount. 

The mucro and claws are beat seen in lateral view. Heavily pigmented specimens 

must be well cleared to show the pattern of macrochaetae. 

Key to Kearctic Subgenera of lnt01110brya a.l. 

l) Anteapical mucronal tooth absent1 (Fig. 67-lA) ------------------------- 2 

A 8 
671 

2) Baaal mucronal spine present (Fig. 671A); unguis without internal cilia-

tions 
------------------------------------------------ subgenus Drepanura 

2') Basal mucronal spine absent; unguia with internal ciliations-----------

----------------------------------------------------------- sub1enus .£!!!. 
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TABLE .XXXI 

Characterlatlca of Nearctlc Subgenera of Entomobrya 

Subgenus Hucronal Hucronal A2ical 
!!.ill Baaal Antennal 

S2lne ~ 

Calx 1 - + 

Dre2anura l ♦ ♦ 

Entomobr1• 2* +* +*'* 

lntomobryoidu 2 ♦ -

Homldia 2 ♦ ♦ 

MeaentotOIIIA 2 - -

"'MAJ be abaent or reduced in!• unoetrlgata 

*'*Absent in!• 1inelloide1 

Dental Setnea Unaulculua Tenent 
in Adults Hair 

- Acumlnate Clavate 

- Acu1nlnate Clavate 

- Acuminate Clavate 

- Acumlnate Clavate 

+ Acuminate Clavate 

- Excavate Acumlnate 

) 
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Internal Habitat 
Tlblotaraal 
Setae -
Slml lar Xerlc 

Similar Xeric 

Sl1nllar Varied 

Differentiated Varied, inoetly 
Healc 

Similar Subtropical 

DU f erentlated Littoral 

) 



3) Unguiculua truncate and excavate (Fig. 672A) ------- aubgenua Meaentotoma 

3 1 ) Unguiculua lanceolate (Fig. ~72B) ------------------------------------- 4 

672 
4 ) Adults vi.th dental spines; third abdominal aegment with aeta m3 absen·t 

(Fig. 67JA) ------------------------------------------ subgenus Homidia 

4') Without dental spines; third abd0111inal segment vi.th seta m3 present 

(Fig.67JB) -------------------------------------------------------- 5 

0 0 

l 

A B 

673 
5) With l or 2 row• of inner tibiotarsal setae clearly leas strongly ciliate 

than others (Fig. 674A); fourth antennal sepent vitilout apical bulb----

------------------------------------------------- subgenus Entomobryoides 

5') Without differentiated rove of inner tibiotaraal aetae (Pig. 674B); fourth 

2 
antennal segment with apical bulb ------------------ subgenus Entomobrya 

674 . 
1 Some specimens of!• (Entomobrya) unostrigata will run here; they may usually 

be recognised by the middoraal longitudinal pigment atreak, unknown in .our 

£!!!. and Drepanura~ 

2 Except in E. (Entomobrya) sinelloidea. 
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Subgenus~ Christiansen, 1958c 

Type species: Entomobrya (Drepanura) aabulicola Milla, 1931. 

This subgenus is characterized by a falcate mucro without a basal spine. 

The Nearctic species has a number of unusual features: l) unguis with in­

ternal ciliations; 2) absence of an external differentiated seta on the labial 

appendage; 3) labral papillae with outer pair rounded and lacking setae; and 

4) male genital plate with simple, undifferentiated aetae. There is a single 

Nearctic species,.!• (£.) sabulicola. 

Entomobrya (Calx) sabulicola Milla, 1931 

Refs.: Am. Mus. Novit. 464:9; Christiansen, 1958c. 

Description 

Fig. 675 --

Color: background yellow to dull gray; pigment dark blue to purple, 

varied in distribution but generally in irregular bands and patches. Second 

and third antennal segments with a single line of amall oval pegs, 2-3 times 

as long as broad along outer dorsal margins. Head oval, about l 1/2 times 

as long as broad. Body oval, circular in cross section. Body setae of type 

l very broad, sharply expanded basally and slightly expanded at apex. Setae 

of_type 5 tapering for apical 2/3 of length, slightly expanded medially, and 

coarsely multilaterally ciliate for apical 1/2 to 2/3 of length. Maxi.mum 

length 2.5 11111. 

Remarks 

The pattern of this species varies greatly from one locality to another. 

The setae a2 and a3 on the second and third abdominal segments are not clearly 

visible on all specimens; they may be absent, but more likely are obscured by 

heavy pigmentation. This species is one of the moat xerophilic in North 

America, and ·is often found in desert habitats. 

Localities: Arizona - Cochise Co., Gila Co.; Colorado - Baca Co., Pawnee; 

Nebraska - Halsey; Texas - Brazos Co. (type), Mclennan Co.; Wyoming - Sandy Hat. 

Additional record: Oklahoma (Fenton and Hovell, 1957). 

918 
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FIGURE 675 

Entomobrya (Calx) sabulicola 

A) Kabitus, after Christiansen. 

B) - F) Pattern variations, after Christiansen. 

G) Chaetotaxy of left side of first three abdominal 
segments, specimen from 

Cochise Co., Arizona. 

K) Chaetotaxy of left side of second abdominal 
segment, specimen from Pawnee, 

Colorado. 

I) Kind foot complex, after Christiansen. 

J) Apex of antenna, after Christiansen. 

' 
K) Labral papillae, after Christiansen. 

L) after Christiansen. Mucro, 

M) Male genital plate, after Christiansen. 

5, after Christia::~:-7 N) Setae of type 

• • • • I 
. :. j I 

I 
H 

Subgenus Drepanura Sch8tt, 1891 

Type . species: Drepanura californica Sch8tt, 1891. 

The members of this aubgems are readily distinguished by the mucro, 

which is falcate with a basal spine. The Nearctic members have low, coni­

cal, weakly unisetaceous labral papillae. The inner tibiotarsal setae are 

all heavily ciliate. The foot complex is as in Entomobrya a.str. Our 

species appear to be closely related to the comparata group of the latter 

subgenus. We include in the key below.!• (Entomobrya) unostrigata, since 

the anteapical mucronal tooth in that species is often so minute as to be 

easily overlooked. There are 2 Nearctic species of Drepanura: 1) cali­

fornica, 2) perpulchra. 

N 



Key to Nearctic species of subgenera Drepanura and~ 

* 1) Pigment, if present, in the form of a middoraal longitudinal line ---

---------------------------------------- .!• (Entomobrya) unostrigata 

1 1 ) Without a middorsal line; pigment generally distributed or on trans-

verse bands or irregular markings--------------------------------- 2 

** 2) Pigment limited to head and thorax---------------!• (D.) perpulchra 

2') At least some pigment on abdomen---------------------------------- 3 

* 3) Inner ungual margin not ciliate (Fig. 676A) ----- !• (£.) californica 'J-' 

** 3') Inner ungual margin ciliate (Fig. 676B) ---------- E. (_£.) sabulicola 

676 

Not included in key: 

annulicornuta Scott, l96Ja, 

** neomexicana Scott, 1963a 

** rolfsi Mills, 1935 

socorrensis Scott, 1963a. 

A 

indeterminable 

• californica 

• californica 

indeterminable 

920 

-¾,to■o9!'.:t3 culllens~s · Folso■, 1'27 would run out here, •ut lacks transverse •nds 
anterior to the fourth a\d.o■inal sepent. Wray, 1,5,, records cultenais froa 
Florida: we ha.ve seen no speci■ens. 

Entomobrya (Drepanura) californica (Sch8tt), 1891 P'ig. 677 
;;::::::,--=. 

Refs.: Bih. K. svenska VetenslcAkad. FtSrh. 17(4(8)):19 (Drepanura); 

Christiansen, 1958c 

Syn$: £• rolfsi Mills, 1935, Bull. Brooklyn ent. Soc. 30:134; £• 

neomexicana Scott, 1963, Ent. Mew 74:10. · 

Description 

Color: background yellow with purple or blue pigment, generally in 

the form of narrow transverse bands along the posterior and aoa,etimes 



ancerior margins of the segmencs, and sometimes covering the third abdominal segment either 

diffusely or in irregular band; in a few populacions the fourth chrough sixth abdominal segments 

may have irregular transverse bands and che fourth segmenc may have a pair of longitudin;1l scripes. 

Apical bulb of fourth antenna! segment unlobed or indented, rarely appearing bi lobed. He:1d 

roughly circular. Body oval. and circular in cross section. Mucronal spine sometimes absent. 

Excemal differentiated seta of labial appendage about as thick as normal setae. Body set:1e of type 

l long and slender, lightly constricted (?) at point of insertion. Set;1e of type 5 apically acumin:ite, 

cylindrical and unilaterJlly ciliate for most of length. Maximum length 2.0 mm. 

Remarks 

This species is quite variable in pattern. Unpigmented forms occur in a number of 

populations. but, in samples we have seen, always accompanied by pigmented fonns. The type of 

.Q. neomexicana is cle:1rly a well pigmented form of this species. Specimens from Eddy :111J Lo:-. 

Alamos counties. New Mexico, usu:1lly have setae mk, and m3.:z present on the second abdominal 

segment. These secae are not present on the type of neomexipna. which therefore is not separJblc: 

on this basis. More detailed study will be required co decem,ine if two species are involved. 

Further examination of new material. from New Mexican and Texas caves indicates that there is 

probably a cluster of species presently falling under chis name. These differ in relative: ancc:nn:d­

CD. racios as well as ocher features. 

Localities: California - Calaveras Co. (cave), Fresno Co., Los Angeles Co., San Diego Co.; New 

Mexico - Eddy Co., Los Alamos Co., Sandoval Co., Santa Fe Co., Sierrn Co.; Washington • 

Yakima Co. 

FIGURE 677 

Entomobrva CDrepanura> califomica 

A) Habitus, after Christiansen. 

B) Habitus, after Schott. 

C) Habitus, type of rolfsi. 

D) Pattern, type of neomexiqna. 

E) Dors:1I abdomin:11 ch:1etocaxy of left side of 

first three abdominal segment'\, specimen from 

Fresno, Co .. California 

F) Hind fooc complex after Christiansen. 

G) Apex of antenna, same specimen. after 

Christiansen. 

H) External differentiated seta of labial 

append:1ge, after Chrisci;rnsen. 

I) Mucro and end of dens. after Christiansen. 

J) Male genital pl;1tc:. after Christiansen. 
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Entomobrya (Drepanura) perpulchra (Packard), 1873 Fig. 678 

Refs.: Rep. Peabody Acad. Sci. 5:38; Christiansen, 1958c. 

Description 

Color: background unclear, according to Packard purplish on head, 

thorax, and antennae, and honey yellow on rest of body; pigment black to 

gray on antennal bases and· connecting these, in a dorsal V-ehaped antennal 

mark, on mesothoracic margins, and covering metatergwn; third and fourth 

abdominal segments with scattered gray areas. Apical bulb of fourth 

antennal segment unlobed. Head roughly circular. Body oval, circular 

in cross section. External differentiated seta of labial appendage about 

as thick as normal setae. Body setae of type 5 cylindrical for basal 1/2 

to 2/3 of length, apically acuminate, and coarsely unilaterally ciliate. 

Maximum length 2.0 111111. 

Remarks 

Thia species has never been recorded since the original collections. 

Unfortunately the type specimens ar e. in such poor condition that neither 

the chaetotaxy nor the genital plate could be observed. The unique 

pattern should make recognition easy if other collections are made. 

Locality: Texas - Mclennan Co. (type). 

F 



ncuu: 678 
En tor::obcya (Oreoanuc·a) p~cpu lchr 3 

All figures after ChrlstlansP.~. 

A) Habtcus. 

B) Hind foot complex. 

C) Apex of antenna. 

O) Labcat papillae. 

Subgenus Enromobrya s.srr. 

C 

Syn.: Isorobzyojdes Maynard. 1951, type species I. ochracjus Maynard, 1951, n.,mi. 

This subgenus includes all Ncarctic forms of the genus having a bidencace mucro 

with a basal spine and Lacking dental spines or clc:irly differentiated "smooth" scrae on the 

inner surface of the tibiotarsus. All species except one (&. sinelloides) have a well 

developed apical antenna! bulb. In one species (E. unostrigra) the mucronal spine and 

antc:ipic:tl tooth may be reduced or apparently absent. The unguis is quite consistent. 

having l outer, 2 lateral. and 4 inner teeth; the unguiculus is always acuminatc and 

externally smooth or very finely ciliate. 

There arc 27 N~ species: 1) arnaudi, 2) ~ 3) m 4) acrocincta, 

5) bicolor, 6) clitellaria, 7) comparata, 8) confusa. 9) d~asciara, 10) errarlca, 

11) gisini, 12) griseoolivaca. 13) intermedia. 14) lcincaidi. 15) ligac. 16) multifasciac. 

17) oimceps, 18) nivalis. 19) Q.Uadrilineata, 20) sinellojdes, 21) suzannae, 

22) aiangul;uis, 23) troglodytes. 24) trogJoohila 25) unosgigag. 26) washingtonia. 

27)~. 



TABLEXXXII 
Average Ratios & Other Characters of Ncarctic Species of Entomobrya s.str. 

Species Labial Labral Eyes Antenna! Relative Lengths Ratio of 
Sera1 Papillae2 G&H/ Bulb of Ant Segments Antenna 

E&F Lobes 2 3 4 to Head 
llll!iWdi - 2(3?) - 2 1.25 1.4 1.75 4.0 

amla - l < 2(3?) l 1.8 1.8 2.3 2.3 

~ - p < 2-3 2.0 1.8 2.8 l.85 

alm!;;im;m l.1-1.3 P(l?) < 3 2.2 2.1 2.8 1.8 
.bkQW[ l.3-1.5 l < l+ l 1.7 1.8 2.4 2.4 

1;li~llarii1 l.0-l.l l < 1(2) 1.8 l.65 2.3 2.1 

com Dll[llla - l < 1(2) l.95 l.95 2.7 1.7 

~ l.0-1.3 l <-• 2-3 1.9 l.85 2.4 1.8 
deccmfusciata l.S < l l.65 1.7 1.8 2.9 

~ - - 2 2.0 1.5 2.5 2.5 

mini .9 l < l l l.75 l.75 2.55 2.4 
griseoolivam .9-1.0 p < 2-3(1) l 1.9 1.9 2.65 1.8 
ior.ennedia .8 P?2-3 < 3 l 1.9 2.0 2.45 2.9 
kiDs;aidi <-- 2-3 l 2.4 2.3 3.0 2.2 

~ .5 l < l l 2.4 2.1 3.2 1.8 

roultif~iar.a .9-1.0 p < 3 1 2.0 l.95 2.4 2.5 

oi2J:iccm 1.3 1-2 < l 1 l.S 1.2 1.7 2.8 

nilll.u .9-1.0 p < 3 1 1.8 1.7 2.1 2.75 
guadrililJ=r,a 1.8-3.0 1 < 1(2) 1 1.45 1.45 1.7 . 3.5 

siocllaidc.<i 1.2-1.6 1 <-- 1 2.0 2.2 2.9 2.0 

suzaniz .9 1 < 1 1 2.5 2.3 2.5 2.4 

u:iaoiwliu::is - 1 < 2-3 1 2.0 1.9 2.5 1.9 

m211:ladm .9 1 - 1 1 2.0 2.0 2.15 2.2 
llQgla12hi!J 1.2-1.5 1 < 1-2 1 1.43 1.55 1.70 3.1 

llDDSa:ill:illa - 1-2(3) - 1-2 1 2.2 1.9 2.8 2.6 
~asbiDll:lllDia 1.2-2.0 1 < 2? 1 2.1 2.1 2.7 1.9 

mm 1.0-1.2 1 < 1-2 1 2.4 2.4 2.0 2.8 
sp.C. TX 1.6 1 < 1 1 1.63 1.64 2.01 2.4 
sp. J:2. NM = 2-3 < 2-3 1 2.1 2.0 2.30 2.3 

1 Ratio between length of differentiated scra and distance from its base to apex of adjacent papilla. 
2 Number of microsctae per papilla; P = papillara and multiscraccous. 
Numbers in parentheses represent exceptional conditions. 
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Ratio of Ratio of 
Abci.IV Dens to 

to III Maubrium 
5.0 1.75 
4.8 1.4 
3.6 1.4 
4.0 1.2 
9.0 1.3 
4.4 1.4 
4.2 1.3 
4.5 1.45 
5.5 1.4 
4.0 1.3 
6.0 l.S 
3.3 1.6 
4.2 1.2 
3.9 1.3 
4.5 1.4 
3.6 1.4 
4.8 1.2 
3.8 1.2 
5.5 1.4 
6.3 1.3 
5.6 1.2 
4.1 1.3 
3.55 1.3 
5.7 1.20 
3.75 1.3 
5.0 1.4 
3.4 1.3 
4.6 1.23 
2.6 1.35 
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TABLE XXXIII 
Inner Dorsal Chaetotaxy of Abdominal Segments ofNearctic Species ofEntomobrya s.str. 

Species Third Segment Second Segment 1st Segment 
al ai al m3 m1. ml mlep m1. m1.2 m lea al m lei no. per side 

.amaillli ? ? ? ? ? ? ? ? ? ? ? ? ? 
miia + + + + + + + + + + 1-2 18-20 
.as.sma + + +(-) + I 
atrocim;ta + + -(+) + + + ±? +(-) 10 
~ + + + + + + + + 9 

clit1:llaria + + + + + + + + l 11(13,?14) 
i;om12arata + + + + + + + + 1(-) 11(16) 
~ + + + + + + + + 1(-) IO 
d~1:mfosi;iata + + + + + + +(-) + + 2-4 18 
matii;a + + + + + + + + 9 

mini + + + + + + + + + 2 9 

~ri:i1:ool ivata + + + + + + + + + 8-11 

iat1:rm1:dia + + + + + 8? 
kiocaidi + + + + 3 

~ -? + + +(-) + 4 

multifasi;iata + + + + + + + 7(8) 

oiwc1:12s + + + + + + + + 11(12) 

~ + + + + + + 7 
g1,1adrilio1:ata + + + + 2 + + + 11(12-13) 
sio1:lh::iid1:s + + + + + + + + 9 
suzannai:: + + + + + + + + 10 
triWJ~ularis + + + + + + ? + + IO 
tto~lodll1:s = + + + + + + + + + 2 14 
tto~lo12hila + + + + + + + + ll-13 

- I.IDQStri~ata + + + + + + + 7(8XIO?) 
washio21ooia + + + + + + + + -(1) 14(10) 

l.Qllil + + + + + + + + + 10 
sp. ~- TX + + + + + + + + 11-12 
sp . .Q. NM + + + + + + + + ± 7 

Symbols in parentheses represent exceptional conditions. 



Ke1 to Nearct1c Species of Entomobrya s. str. 

926 
l) P1gment forming a dlstinct pattern---------------------------------------- 2 

l') Distinct pattern Absent; plgment absent or uniformly distributed except for ~ 

scattered pale spots and interaegmental membrane------------------------ 28 

2 ) Dorsal pattern in the form of regular transverse bands or entlrely plgmented 

segments; longitudinal markings llmlted to thoraclc ~arglna --------------- 3 

2') Dorsal pattern includes dlagonal, longltudinal, or lrregular markings---- 10 

* 3) Head in adults 3/4 or less as wide as long; thorax entlrely dark and first 

abdominal se&me~t pale------------------------------------------- E. bicolor 

)•) Head 4/5 or ~ore as vlde as long; thorax pale dorsally, or first abdominal 

seg~ent dark-------------------------------------------------------------- 4 

4) Pigment limited to narrow bands along posterior marg1ns of segments------- S 

4 1 ) Pirent covering most or all of some segments----------------------------- 7 

** 5) Apical bulb of fourth antennal segment a~sent (Fig. 679A) ---- !• sinelloides 

5,) Ar,ical bulb of fo..:rth antennal segment present (Fig. 6?9B) ---------------- 6 

t;:\ • 679 ~ 
) 

B 
" 

.,,..,, 6 Setc ;n3ea present on second abdominal segment (Fig. 680A) -------- E. confusa 

trlt 6') Seta mJea absent on second abdominal segment (Fig. 6(!0B) --- E. griseoollvata 

680 
0 0 

I 

I 
.-. , ... 

0 

.... 0 

0 

0 

A 

~ 
0 0 0 

0 

0 

B 

0 

* 7) Third &bdominal segment without pigment ----------------------- !· strocincta 

71 ) Third abdominal segment with some plgn,ent --------------------------------- 8 

** 8) First abdominal segment dorsally with l+l macrochaetae (FLg.68lA ); labral 

paplllae-multisetaceous ------------------------------------------- E. assuta 

8•) First abdomlnal segment dorsally vlth 9+9 or more macrochaetae (Fig.68lB ); 

labral papillae unisetaceous ---------------------------------------------- 9 



0 0 0 0 0 

681 0 0 
0 0 Oo 0 

r ---I A 8 
* 9 ) Second abdominal segment with seta 111'3eipresent (Fig.682B); body dorsoventrally 

compressed; fifth abdominal segment sometimes unpigmented ---- !• clitellaria 

* 9 1 ) Second abdominal segment without seta m3ei (Fig. 682A); body not compressed; 

fifth abdominal segment always pigmented--------------------!• triangularis 

r ----oo\ 0 \ a ' o o\ -------\ 0 
I 0 0 0 

f 0 0 I 
0 0 ; 0 

A ) 8 ~ 
682 

10) Irregular, diagonal, or dorsal longitudinal markings limited to fourth abdom-

inal segment; broken transverse bands found only on third thoracic segment-11 

10') Such markings found on other segments------------------------------------ 12 

* 11) Third abdominal segment with 3+3 macrochaetae between lateral bothriotricha 

(Fig. 68JA); western species--------------------------------!• triangularis 

~ 11 1 ) Third abdominal segment with l+l or 2+2 macrochaetae between lateral bothrio-

tricha (Fig. 68JB); eastern species------------------------------ E. ligata 

. I 

' 0 0 

A 

683 
* 12 ) Hain pattern element a median dorsal line on second thoracic and other seg-

ments; anteapical mucronal tooth half as long as apical tooth or less--------

---------------------------------------------------------------~· unostrigat~ 

12') Hiddorsal line absent anteriorly or accompanied by conspicuous transverse 

banding; mucronal teeth subequal ---------------------------------------~-- 13 
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13) Pigment on second and third abdominal segments in the form of lateral diagonal bands 
(Fig. 684) --------------------------- . ----------------------------------------------------------14 

13') Pigment on scond and third abdominal segments varied but never as in Fig. 684---17 

684 

14) Head entire I y dark ----------------------------------------------------------------------f. n i !!Ticeps 
14 ') Head not entirely dark ------------------------------------------------------------------------------15 

15) If pigmented. the anterior dorsum of the body has : ongitudinal stripes---- E. guadri1ineata 
15') If pigmented, the anterior dorsum of the body has no longitudinal marking ----------------16 

16) Antennae> 3 times as long as cephalic diagonal------------------------------f..c a:<n~Jophj)a 
16 ') Anrannae < 3 times as long as cephalic diagonal---------------------- E- decemfascjara 

17) First abdominal segment with l+l or 2+2 macrochaetae (Fig. 681A) ---------E- mlQ 
17') First abdominal segment with at least 7+7 macrochaer.ae (Fig. 681B) -----------18 

18) Pattern on second thoracic through second abdominal segments in the form of more or less 
broken longitudinal stripes -------------------------------------------19 

18') Principal markings on these segments not longitudinal----------------------21 

19) Antennae more than 3 1/2 times as long as head ------------------E- amaudj 
19') Antennae less than 3 1/2 times as long as head -------------------------20 

20) Body without middorsal markings --------- ------------------E. mini 
20') Body with middorsal marking at least on fourth abdominal segment ---E. jnrem,edja 

21) Pigment on third abdominal segment absent or diffuse and not clear -----E. ~ 
21 ') Clear pigment spots on third abdominal segment -------------------:-----22 

22) Pigment on fourth abdominal segment in a more or less complete W-shaped mark; other 
pigment in the form of irregular longitudinal stripes (Fig. 685) and labral papillae each 
with 2-3 microsetae --------------------------------------------f. jntermedja 

22') Pigment not as above or labral papillae unisetaceous ------------------23 

..... (ti, -

685 
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23) Fourth abdominal segment with clear U-shaped marking (Fig. 686) ---------------.E.. nivalis 
23') Fourth abdominal segment markings not as in Fig. 686 -------------------------------------24 

686 

24) Second thoracic segment without dorsal markings or with an undivided middorsal 
longitudinal stripe, never with posterior transverse band -------------------------E. comparnta 

24') Second thoracic segment with a pair of posterior spots or an irregular transverse band 
along the posterior margin, sometimes projecting slightly forward in the midline ----------25 

25) Head less than 3/4 as wide as long; sixth abdominal segment unpigmented -----.E. suzannae 
25') Head 4/5 or more as wide as long; sixth abdominal segment pigmented --------------------26 

26) Labral papillae unisetaceous ----------------------------------------------------------------------27 
26 ') Labral papillae multisetaceous -------------------------------------------------.E.. mulrjfasciata 

27) Posterior margin of founh abdominal segment without median marking or with a single 
spot (Fig. 687 A) ---------------------------------------------------------------E. washingtonia 

27') Posterior margin of founh abdominal segment with 2 elongate median spots (Fig. 687B) --
----------------------------------------------------------------------------------- .E.. rn 

687 

A B 
28) Body darkly pigmented with scattered pale spots ---------------------------------29 
28') Body lightly pigmented or without pigment -----------------------------------------33 

29) Pigment green or olive ----------------------------------------------- ---30 
2 9') Pigment blue or purple -----------------------------------------------------------------------31 

30) Body setae of type 5 only slightly expanded medially (Fig. 688A), not flattened; first 
abdominal segment with at least 8+8 macrochaetae ----------------------------------E. en:arica 

30') · Most body setae of type 5 greatly expanded medially and flattened (Fig. 6888); first 
abdominal segment with 3+3 macrochaetae -------------------------------------E. kincaidj 

688 t 



31) Body dorsoventrally flattened: first abdominal segment with l + l macrochaetae (Fig. 
681 A) -------------------------------------------------------------------------------------f. ~ 

31 ') Body not flattened: first abdominal segment with at least 8+8 macrochaetae (Fig. 681B) ---
-------------------------------------------------------------------------------------------------------32 

32) Antennae more than twice as long as head: fourth abdominal segment more than 8 times as 
long as third --------------------------------------------------------------------------------.5. bicolor 

3 2') Antennae less than twice as long as head; fourth abdominal segment less than 6 times as 
long as third ---------------------------------------------------------------------------f. Di an i:u I a ri s 

33) Most body setae of type 5 medially expanded and flattened (Fig. 688B): first abdominal 
segment with 3+ 3 dorsal macrochaetae ------------------------------------------------.5. kincaidj 

33') Body setae of type 5 at most slightly expanded. not flattened (Fig. 688A): first abdominal 
segment with at least 8+8 macrochaetae -------------------------------------------------------34 

34) La bra 1 papillae u n isetaceous ----------------------------------------------------------------------3 5 
3 4') Labral papillae multisetaceous ---------------------------------------------------------------------40 

35) Macrochaetae of middle of second abdominal segment at least 8+8 (Fig. 689B) -----------36 
35') Macrochaetae of middle of second abdominal segment at most 7+7 (Fig. 689A) ----------37 

.L. 

0 0 0 

689 J 0 0 
0 

A 

0 
0 

0 ~ 0 

0 • 

B 

------0 
0 0 

l 
I 

36) Apical tooth of mucro clearly longer than anteapical (Fig. 690A); littoral species -f. ~ 
36') Mucronal teeth subequal (Fig. 690B); cave species -----------------f. UQ'llodytes 

690 

A B 
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37) Anceapical mucronal tooth less than half as long as apical. or absent -----------.E.. unosnigara 
Jr) Mucronal teeth subequal ---------------------------------------------------------------------------38 

38) Eyes G & H subequal to E & F; arctic species -----------------------------------------E. errarica 
38) Eyes G & H smaller than E & F, or western lowland species --------------------------------39 

39) Background color yellow to yellow-green; apical antennal bulb simple or r..trdy 2-lolxd: 
arctic-alpine species ---------------------- ----------------------- ------ -- ------ -- -----£. comparara 1 

"E") Background color usually blue co lavender. apical ancennal bulb with 2-3 lolxs; western 
lowland species ------------------------------------------------------------- --------------f. con fusa 

40) Second abdominal segment with only 2 ml setae (Fig. 691) ----------------------f. arrocincra 
4)') Second abdominal segment with 4 mJ setae (Fig. 682) ------------------------.E.. griseoolivara 

1 
I 

l 
f 

Not included in key: 

.... ~ Harvey. 1900 {Entomobrva (Sinella)) 

...,. albicollis Franklin, 1905 

anthema Wray, 1952 

0 0 

...,. basidens Bonet, 1934 (Entomobrva (Parasinella)) 

beaucatcheri Wray. 1946 

binoculaca Schott, 1896 

0 

\ 

691 

~ 
0 

\ ' ' 

L 
= Pseudosinella sexoculaca 

= clirellaria 

= guadrilineara 

Sinella 

Lepidocvrtus 

~ 

1 Totally unpigmcnted specimens of g. cli1dlaria will key out here. We h:1vc alw:1ys found them associ:1tctl with 

typically pigmented rorms. The species never occurs in arctic alpine h:1bi1:1L, . 
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brunneic~pilla Maynard, 1951 

californtca Sch~tt, 1891 (Drcnanura) 

cavernarum Packard, 1888 (Degeerla) 

** cavicol~ Sanks, 189;~ 

citrina Bonet, 193~ 

cortlcolls N£c~le~, 1342 (De~eeria) 

curviseca Bro~k, 1882 (Sinclla) 

cyanica Scott, 1942 

di.ssimi.lis Hon1.ez, 1894 

duolineata Bueker, 1939 

fssciata Say, 1821 (Pcdu~~) 

Q_~ Lie-Pet_t?.rsen, 1897 

** flavocincta Packard, 1972 (Degeeria) 

"flavooicta P&ckard" of Brook., 1883 (De5eeria) 

folsomi Bonet, 1934a 

** frontalis MillR, 1935 

** guthriei Mills, 1931 

hexfasciata Harvey, 1895 

hoefti Sc~~ffer, 1896 (Sinclla) 

indigena Stac!l, 1%6 

** intonsa Mills, 1932 

kanaba ~ray, 1953c (Dremnura) 

laguna Bacon, 1913 

lanuginosa Nicoiet, 1842 (Degeeria) 

lateropicta Hdmn:cr, l953a 

** luclfuga Folsom, 1902 

mditeae Wray, 1948 

marginata Tultbere, 1871 (De~eeria) 

mlllsi Bonet, 1942 

** mineola Fols~~. 1924 

indetermina~le without tn,ea g32 

Drepanura 

Slnella 

Folaomla 

• atrocincta 

Nearctic records• ligata 

S lne lla 

• clitellarla 

Entomobrvoides 

• ligata 

indeterminable; types lost 

Nearctic record is acrocincca 

composite, nomen dubium 

imaginary 

• comoarata 

• comoarata 

Entomobryoi.des 

Orcheaella 

Sinella, ext.ralimital 

Orchesella, • ainsliei 

• decemfasci.ata 

• unoatrl5ata 

Mesent.otoma 

no valid Nearctic record 

• comoarata 

• Sinella cavernarum 

• assuta 

no valid Nearctic records 

• clitetlaria 

EntOTN,brvoides 

~ 



muscorum Nicolet. 1842 CDcgeeria} 

mynnecophila Reuter, 1886 

••neomexicana Scott. 1963a 

niwcincta Denis, 1924 

••ontarionensis James, 1933 

••perpulchra Packard, 1873 {Degeeria} 

••pseudoperpulchra Mills, 1931 

**purpurascens Packard, 1873 

pygmaea Harvey, 1895 

**rollli Mills, 1935 

**sabulicola Mills, 1931 (Entomobrya <Drepanura}) 

.5ill!!m Bomer, 1906 <Entomobrya (Homidia)) 

sexoculara Schott, 1896 

socorrensis Scott, 1963a 

spectabilis Reuter, 1892 

mchiWray, 1957 

tampicensis Mills, 1935 

trifasciata Handschin otW eidner, 1983 

Entomobtya <Entomobtya) amaudi Wray, 1953 

Refs.: Nature Notes, Raleigh, 1:7; Christiansen, 1958 

Description 

no valid Nearctic records 

Entomobryoides. extralimital 

= Drepanura califomica 

= atrocincta 

= clitellaria 

Drepanura 

= atrocincta 

En tomobryoides 

indeterminable without types 

= Drepanura califomica 

Calx 

Homid.ia 

Sinella 

Drepanura? 

Guthies • s record from 

greenhouse is~ 

= decemfasciata 

= triangularis 

= clitellaria ? 

Fig. 692 

Color. background yellow; purple pigment distributed in the form of irregular and 

incomplete longitudinal lines and stripes. Head elongate oval. Body not flattened. Labral papillae 

are broad lobes each with 2 (-3? in one case) minute setae. External differentiated seta of labial 

appendage about as thick as normal setae. Apical tooth of mucro distinctly longer than anteapical. 

Body setae of type 5 coarsely unilaterally ciliate. Maximum length 3.0 mm. 

Remarks 

The unusually long antennae serve to distinguish this species from all others except 

Entomobrya troglophila. We have series of specimens from Caves in Tuolumne county, 

California which are similar to the descriptions and figures of amaudi except for detail of the 

pattern ( see Fig. I) and the fact that eyes G & H are much smaller than the others. The larger size 

of these eyes is based entirely on Wray's drawing. Since he docs not mention this in his 

description, and Christiansen did not see the eyes clearly when he examined the type it is possible 

that this is in error. Pending discovering topotypical specimens of this we consider the California 

specimens the same species and the listing of chaetotaxy features in Table XXXIII is based on the 

California specimens. 
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Localities: Washington - Fort Lewis( Type); California Tuolumne Co.(cave). 

FIGURE 692 

Entomobrya <Enromobrya) amaudi (On next page) 

A) Habirus. after Wray. F) External differentiated seta of labial 

appendage, type specimen, after Christiansen. 

B) Hind foot complex. after Wray. 

C) Apex of anteMa, type specimen, after 

Christiansen. 

D) Left eyepatch, after Wray. 

E) Mucro, type specimen, after Christiansen. 

~ 
G 

G) Basal portion of male genital plate, right 

side, type specimen, after Christiansen. 

H) Labral papillae, type specimen, after 

Christiansen. 

I) Pattern, specimen form Tuolumne Co., CA. 

Entomobrya <Entomobrya) mtli Christiansen & Bellinger, 1980 Fig, 693 
Description 

Color: pale blue with pigment limited to eyepatches and antennae. Head oval, slightly 

longer than broad. Body oval and circular in cross section. Labral papillae weakly uniseracceous. 

External differentiated seta of labial appendage about as thick as normal setae. Mucro with apical 

tooth upcurvcd and 2-3 times as long as anteapical. Body setae of type 1 tapered from apex to 

base, strongly clavate at rip. Sctae of type 5 coarsely unilaterally ciliate for apical half to two­

thirds; mostly tapered from base but occasionally very slightly expanded medially. No genital plate 

has been seen. Maximum length 2.0 mm. 



Remarks 

This remarkable species is know so far only from 3 poor specimens, but it shows a unique 

chaetotaxy as well as unusual mucrones and ungues. It appears to be most closely related to ,E. 

troglodytes. but its true relationships cannot be detennined until an adult male has been seen. The 

littoral habitat is unique among Nearcric members of the subgenus, although ,E. unosaigata is 

occasionally found on beaches. 

Type locality: Corona del Mar, Orange Co., Ca., in Nereocystis on beach gravel, 31 Aug. 1961. 

Entomobrya <Entomobrya) arula 
All figures of types. 

FIGURE 693 

A) Chaetotaxy of first three abdominal segments of left side. 

B) Fore foot complex, seen from angle. 

C) Mid foot complex. 

D) Mucro. 

E) Apex of anteMa. 

F) First antennal segment, from above. 

Entomobrya <Entomobrva} rn Folsom, 1924 

Refs.: Am. Mus. NoviL 108:6; Christiansen, 1958c 

Syn.: maizcae Wray, 1948, Bull. Brooklyn enL Soc. 43:50. 

Description 

........... . .... . . . . 

Fig, 694 

s 

Color: background waxy yellow to off white; pattern variable, but most commonly with an 

irregular transverse band across the posterior margin of the second and the whole of the third 

abdominal segment, and with the posterior one-fourth of the body entirely dark except for 2 to 5 

pale spots. Head roughly circular in dorsal outline. Body ovoid and clearly flattened 

dorsoventrally. Apical organ of fourth antennal segment bilobed or ailobed; apical sensillae of 
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third anteMal segment slightly thinner than usual for genus. Labral papillae multisetaceous, with 

3-4 (rarely 2) sew: per papilla. External differentiated seta of labial appendage slightly thicker than 

normal setae and barely attaining apex of same papilla. Mucronal teeth subequal. Body setae of 

type 5 of 2 kinds: larger setae are uniformly tapered and coarsely multilaterally ciliate for apical 

9/10 of length; smaller setae half as long as sparsely ciliate for apical half to 2/3 of length. 

Maximum length 2.0 mm. 

Remarks 

The unique chaetotaxy of this species places it near the Nearctic species of Janetschekbr:ya 

but far from other species of Entomobrya. The male genital plate is also unique in Nearctic 

species, though similar to that seen in some tropical forms. Seta m3 on the second abdominal 

segment may be absent, and when present varies considerably in position. 

Localities: Arizona - Grant Co.; Connecticut - New Haven Co.; Florida - Micanopy; lliinois -

Williamson Co., Winnebago Co.; Iowa - Powesheik Co., Story Co.; Louisiana - Jefferson Par.; 

Massachusetts - Essex Co., Middlesex Co.; Michigan - Chippewa Co.; New York - Ontario Co. 

(type); South Carolina - Georgetown Co.; Texas - Brazos Co.; Utah - Millard Co.; Wisconsin -

Columbia Co.; Ontario - Wellington Co. 

Additional records: Indiana (Hart, 1969); Kentucky (Lesshafft, 1977); Maryland (Ostdiek, 1961); 

Missouri (Bucker, 1939); North Carolina (Wray, 1950); Vermont (Folsom, 1924); Ontario 

(James, 1933); Quebec (Matthewman and Pielou, 1971). 

FIGURE 694 
Entomobrya <Entomobrya) myg 

All figures except I from Christiansen. 

A) Habitus, specimen from New York. 

B) - H) Patterns from different localities: 

B) Massachusetts 

C) Iowa 

D) NewYork 

E) Utah 

F) Massachusetts 

G) Louisiana 

H) Louisiana 

I) Chaetotaxy of left half of dorsum of first three abdominal segments, specimen from 

Louisiana. 

J) Hind foot complex, specimen from Massachusetts. 

K) Labral papillae, specimen form Massachusetts. 

L) Male genital plate, specimen from Massachusetts. 

936 



?igure 
937 

0 

0 

~ 
K 

'· . 

---=::;.:::===--==~-~ 

Entomobrya (Entomobrya) atrocincta SchHtt, 1896 Fig. 695 --
Refs.: Proc. Calif. Acad. Sci. (2)6:184; Christiansen, 1958c. 

Syn.: citrina Bonet, 1934, Eoa, Madr. 9:149; nigrocincta Denis, 1924, 

Bull. Soc. ent. Fr. 1923:54. 

Description 

Color: background lemon yellow to orange with blue pigment along anter­

ior border of second thoracic segment and in various solid transverse bands on 

any or all segments back to the second abdominal segment. Head roughly circu­

lar. Body fusiform and circular in cross section. Labral,papillae with 111inute 

micropapillae bearing setae, but on some apecimens one or more papillae may 

appear in so~e views to be broadly conical without clear apical setae. External 

differentiated seta of labial appendage slightly thicker than normal setae and 

exceeding apex of same papilla for l/8 - l/4 of its length. Mucro elongate, 

with apical tooth distinctly longer than anteapical. Body setae of type 5 

slender and coarsely ciliate for apical 2/3 to 4/S of length. Maximum length 1.8 mm. 

Remarks 

The peculiar yellow background color is diagnostic of this species. The 

apparently variable structure of the labral papillae is confusing; scanning 

micrograph• will be needed to resolve this problem; it is quite possible that 

2 species are involved. Seta a 3 of the second abdominal segment is absent in 

young specimens; seta a 3 of the third abdominal segment may also be absent, but 

particularly on large specimens. 



Localities: Arizona - Pima Co.; Califvrnia - King• Co. ltypeJ, l..os Angeles ~o., 

M~rin Co., ~~~~amento Co.; Nevada - Washoe Co.; Texas - Brazos Co.; Utah - Utah Co 

Arlditional records: Idaho (Wray & Knowlton, 1956); Indiana (Hart, 1970); 

Io~a (O'Neill & Pedigo, 1969); Kentucky (Lesshafft, 1977); Louiai.ana (Hepburn & 

Woodring, 1963); Maryland (Ostdiek, 1961); Tennessee (Copeland, 1960); 

Washington (Mills & Rolfs, 1933); West Virginia (Lippert & Butler, 1976). 

Records from east of the Rock1es are suspect because of poss1ble confusion with I 
•••.•• : • .I 

E. ~ltt:.ellarii'I:,, 

FIGURE 695 

Entomobrya (Entomobrya) atrocincta 

All figures except F after Christiansen. 

A) Habitus, specimen from California. 

B) - E) Pattern variations, specimens 
from California. 

F) Chaetotaxy of first three abdominal 
segments of left side, apeci~en from 

Utah; dotted seta usually absent. 

G) Hind foot complex, specimen 

H) Labral papillae, specimen from Texas. 

I) Male genital plate, specimen from California. 

Entomobrya (Entomobrya) bicolor Guthrie, 1903 

A 

Refs.: Collembola of Minnesota: 73; Christiansen, 1958c 

Description 

F1g. 696 --

Color: background dull waxy yellow with purple to chocolate brown dark 

pigment on whole body except for a pale band on the first 2 and one on the 

last 2 abdominal segments; occaaionally with pale color extending onto anterior 

margin of third abdominal segment; exceptionally without pale banda; appendages 

pale with dark rings at some Joints. Head subcircular in young specimen• but 

elongate oval in adults. Body elongate fusiform. Apical sensillae of third 

antenna! segment simple, rodlike, sunk into deep pits. Labral papillae conical 

and strongly unisetaceous. External differentiated seta of labial appendage 
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varying from very heavy to only slightly thicker than normal aetae, exceeding 

apex of aame papilla for 1/4 to 1/3 of its length. Mucro short and stout, with 

aubequal teeth. Body aetae of type 1 vi.th unusually long reflexed ape.x .. Setae 

of type 5 uniformly tapered and ciliate. Maximum length 3.0 mm. 

Remarks 
This apeciea appears to be more constant than moat in its pattern; two 

entirely dark specimens represent the only atriking variation we have seen. 

A very distinctive species. 

Localities: Iowa - Linn Co., Story Co.; Minneaot.a - Hennepin Co. (type); 

Missouri - Lian Co.; Nebraska - Thomae Co.; Oklahoma - Cleveland Co.; Pennsyl­

vania - Cent.re Co.; Waahingt.on - King Co. 

939 

Additional records: knt.ucky (Leuhafft., 1977); New Jersey (Christiansen, 1958): I 
O • O • 0 0 

N-,rth C-1.r1"'lina. (Brimley, 19J8): Tennessee (Copeland, 1960). 
FIGURE 696 

Entomobrya (Entomobrya) bicolor 

All figures except. B after -Chris:t.ianaen. 

A) Ha?itus and pattern, specimen from New Jersey. 

B) Chaetotaxy of first three abdoa,inal segments of 
left aide, apecimen from 

~innesota. 

C) Hind foot complex, ape.cimen from Iowa. 

D) Apex of antenna, specimen from Iowa. l~I_ 
E) Mucrones, specimens from Iowa. f / 'J/''\1) 

F) Male genital plate, specimen from Iowa.~ 

C) Type 1 aetae, specimen from Iowa. 

~E H} 5 Type setae, specimen from Iowa. 

Entomobrya (Ent.omobrya) clitell.aria Guthrie, 1903 

• 0 0 

0 o o I --1---o~JJ 
I 

0 
I ;;:o ~ 

F G 

Fig. 69? --·Refs.: Collembola o-f Minneaot.a: 75; Chriat.ianaen, 1958c. 

Syn.: albicollia Franklin, 1905, Ent. Neva 16: 77; cyanica Scoe.t, 1952, 

Pan-Paci£. En~. l8:180i fflillai Bane~, 1942, Ciencia,Mlx. 5:57; ontarionensis 

James, 1933, Trana.~. Can. Inst.. 19:79; paeudoperpulchra Mills, 1931, 

Am. Mus. Novi~. 464:5. 

B 



Description 
Color: background pale to bright yellow-orange, with blue-black to pale 

940 
purple pigment. Head circular; body brc~dly oval and dorsoventrally compressed. 

Apical sensillae of third antennal segm~nt.alightly awllen. Labral papillae 

strongly unisetaceous. External ditterentiated seta of labial appendag~ about . . 
as thick as normal setae. Mucro short and stout with subequal teeth. Body 

setae of type l generally bro\m in color; setae 'of type 5 smooth for basal third 

to half of length, distally with coarse, mostly multilateral cil1ations. Maximum 

length 2.25 mm. 
Remarks 

The species varies greatly in pattern; some forms resemble!• atrocincta, 

which, however, differs ln body shape, labral papillae, chaetotaxy, and male 

genital plate. Specimens from California have been seen with bilobed or indented 

apical antennal bulbs, sometimes on only l antenna. One specimen from Ontario 

had 2 supplementary m3e setae on the second abdominal segment, but another 

specimen from the same locality was normal. The chaetotaxy is very hard to 

observe on well pigmented specimens. 

Localities: California - Madera CG.; Illinois - Champaign Co.; Iowa - Story 

Co.; Massachusetts - Essex Co., Middlesex Co.; Minnesota - "northern part of 

state" (type); New York - Tompkins Co.; Pennsylvania - Centre Co. Ontario -

Wellington Co. 

Additional records: Indiana (Hart, 1972); Louisiana (Hepburn and Woodring, 

1963); Michigan (Snider, 1967); Oregon (Shelford, 1963). Quebe¢ (Pielou and 

Matchewman, 1966). 

FIGURE 697 

Entomobrya (Entomobrya) clitellaria 

All figures except C after Christiansen. 

A) Habitus , specimen from Massachusetts. H) Hind foot complex, specimen from Massachusetts. 

B) - F) Variations in pattern I) Apical organ, third antennal segment, specimen 
from Massachusetts. 

B) and C) Specimens from Iowa J) Labral papillae, specimen from Canada. 

D) Specimen from Massachusetts K) Labial appendage, specimen fro~ Massachusetts. 

E) and F) Specimens_ frC:)m_ Canada. L) Mucro, specimen from Massachusetts. 

G) Chaetotaxy of first three abdominal M) Male genital plate, specimen from Massachusettt 
segments, left side, specimen from 

Middlesex Co., Massachusetts. N) Body setae of types 4 and 5. 
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Entomobrya (Entomobrya) comparata Folsom, 1919 Fig. 698 -~--
Refs.: Rep. Can. Arctic Exped. 3:13; Chriatianaen, 1958c. 

Syn.: folsomi Bonet, 1934, Eos,Madr. 9:159; frontalis Mills, 1935, Bull. 

Brooklyn ent. Soc. 30:136; lateropicta Hammer, 1953,Acta arct. 6:54. 

Description _ 
Color: background pale yellow to yellow-green or sometimes, in patterned 

forms, off-white; dark blue pigment limited in tundra forms to eyes, inter­

antennal markings, and appendages; pattern of taiga forms geographically vari­

able, but generally with some square-cornered markings on the dorsum of the 

second thoracic to second abdominal segments, and transverse bands on the third 

and fourth abdominal segments. Head broadly oval; body oval, circu.lar in cross 

section. External differentiated seta of labial appendage 1 1/2 to 2 times as 

thick as normal setae. Mucronal teeth subequal. Body setae of type 1 very 

narrow at point of insertion, gradually expanded for basal 1/5 to 1/2 of length, 

slightly bent for apical l/10 to 1/5. Setae of type 5 mostly uniformly tapered, 

but some are slightly expanded medially. Maximum length 2.5 tm1. 

Remarks 

This is the moat interesting species of the genus in North America. First, 

the senior author's earlier arctic material identified as this species belongs 

mainly to the related ·but ·distinct species!• erratica (see remarks under that 

species). !• _somparata was described from Bernard Harbour, N.W.T., and 

Demarcation Point, Alaska; WW! have examined types from the latter locality and, 
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although in poor condition, they appear to be comparata as defined here, and 
942 

are definitely not erratica. E. comparata occurs in two forms across the United 

States in practically every high montane region, generally in aharply distin~ 

guiahed tundra and taiga patterns. The senior author studied the aeparation 

of these forms ln sorre detail in southern Colorado. The concluaions of this 

study were: 1) the forms are not strictly a response to altitude; 2) there 

is a striking habitat difference, with the taiga forms occurring under bark 

or atones in relatively dry areas, and the tundra forms Umi ted to moist· areas 

under atones; 3) there are no morphological differences between forms even 

though the patterns are always distinct; 4) intermediates in pattern are moat 

numerous at the edge of isolated patches of woodland; 5) the taiga forms are 

on the average larger than the tundra forms. In addition, there ls striking 

geographic variation in the pattern of the taiga form. 

Localltlea: Alaska - Demarcation Point (type), Umiat. We have records from 

many localities in mountains of the following states: California, Colorado, 

Idaho, Maine, Montana, Nevada, New Hampshire, New Mexico, Washington, Wyoming. 

Additional records: Canada - Alberta (Powell, 1971); Northwest Territories 

(Folsom, 1919 a). 

Entomobrya (Entomobrya) comparata FIGURE 698 

All figures except I, J, & N after Christiansen. 

A) Habitua, specimen from California. M) Labral papillae. 

B) - G) Pattern variations in taiga form. N) Mucro and apex of dens, after Folsom. 

~ 

B) Specimen from New Hampshire. o) Male genital plate, specimen from Colorado. 

C) - E) Specimens from edge of Montana glacier. p) Body setae, specimen from Colorado. 

F) Specimen from Colorado. 

G) Specimen from Wyoming. 

H) Tundra pattern. 

I) Chaetotaxy of left side of dorswr. of first three abdominal segments, 
specimen frorr Butte Co., Idaho. 

J) Chaetotaxy of left side of dorsum of first two abdominal segments, specimen 
from S¥nta Fe Co., Nev Mexico. 

K) Hind foot canplex, specimen from Colorado. 

L) Differentiated seta of ablal appendage. 
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Entomobrya (Entomobrya) confusa Christiansen, 1958 Fig. 699 --
Ref.: Bull. Mus. comp. Zool. Harvard 118:494. 

Description 

Color: background pale yellow to white; blue to purplish brown pigment 

generally uniformly distributed except for posterior segmental margins which 

usually have darker bands, generally clear on the first four abdo~inal segments 

at least. Head broadly oval. Body oval, circular in cross section. Labral 

papillae weakly unisetaceous. External differentiated aeta of labial appendage 

slightly thicker .than normal setae. 'Mucronal teeth aubequal. Body aetae of 

type l only slightly expanded apically. Setae of type 5 acuminate, slightly 

expanded medially, and coarsely multilaterally ciliate for apical 1/2 to 3/4 

of length. Maximum length 2.0 mm. 

Remarks 

Superficially this species resembles the eastern!• griseoolivata, but 

it differs in almost all 1110rphological features. E. confusa also resembles 

the European!• marginata, but their male genital plates are quite different. 

In chaetotaxy this species resembles!• comparata, but it lacks the yellow to 

yellow-green background color of unpatterned comparata, and the patterned 

forn,s of the two species are quite different. 

0 

0 

Oo 

943 
0' 

0 0 I 
o, 

; . 
--..; 

a 



Localities: California - Fresno Co., Modoc Co., Shasta Co.; Colorado - Clear 944 

Creek Co. (type), Gunnison Co.; Iowa - Jackson Co.; Montana - Cascade Co., 

Gallatin Co., Glacier Co., Granite Co.; New Mexico - Los Alamos Co., Taos Co.; 

~.,d.r, D:1kr.t.a. - Dunn Co.; Wisconsin - De11.n Co.: ..lyomtnir. - Sher1di'\.n Co. 

1-'ICUR! 

Entomobrya (Entomobrya) confusa 

All figures except F after Christiansen • . 

A) Habitus. 

B) - E) Variations in head 

B) Specimen from Idaho. 

C) Specimen from Colorado. 

D) & E) Specimens from Montana. 

F) Dorsal chaetotaxy of left side of first 
three abdominal segments, specimen 

from Essex Co., Montana. 

G) Hind foot complex. 

'-

I ~ . 
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H) Eyes of left side. ~ 
\ 0 

F~ 
I) Labral papillae. 

l 0 
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IC) 

Mucro. 

Male genital plate. K 

Entomobrya (Entomobrya) decemfasciata (Packard), 1873 

Refs.: Rep. Peabody Acad. Sci. 5:23 (Degeeria); Christiansen, 1958c. 

Syn.: intonsa Mills, 1932, Iowa St. Coll. J. Sci. 6:265; atachi Wray, 

1957, Acta zool. cracov. 6:114. 

Description 

Color: background white to dull yellow, with blue-black pigment in a 

700 
=---

more or less well developed cephalic V-shaped mark, on the lateral margins of 

the thorax, and in parallel angled bands on the second through fourth abdominal 

aegments; darker specimens also have irregular transverse markings on the ,'ost­

erior margins of body segments. Head elongate elliptical. Body fusiform, 

~ 

~ 



circular in cross section. Labral papillae rather atrongly uniaetaceous. Ex­

ternal differentiated eeta of labial appendage thicker than nonnal aetae. 

Mucro stout, with subequal teeth. · Body setae of type 1 not expanded apically. 

Setae of type 5 uniformly tapered and uniformly ciliate for apical 3/5 to 4/5 

of length. Maximum length 3.5 min. 

llemarks 

The peculiar pattern, large size, and relatively short fourth antennal 

segment permit easy recognition of this specie& It differs from the somewhat 

similar!· quadrilineata in typical pattern, male genital plate, antennal ratios, 

and chaetotaxy. The chaetotaxy of the second abdominal segment is extremely 

variable in the species as presently circwnacribed; since the genital plate has 

945 

been examined on only l specimen, it is possible that more than l species is involved. 

Localities: Alabama - Talladega Co.; Tennessee - London Co., Sevier Co.; 

Texas - Brazos Co., Mclennan Co. (type); Virginia - loanoke Co. 

Additional records: Ke~tucky (Lesshafft, 1977); North Ca=olina (Wray, 1967, 

'l.S st..:1.chi). 

Entomobrya (Entomobrya) decemfasciata 
FIGUU 700 

A) Habitus, type specimen, after Christiansen. 

B) - D) Variations of pattern in type series, after Christiansen. 

E) Chaetotaxy of left side of first three abd0111inal aegments, specimen from 

~K ~-~ Talladega Co., Alabama. 

F) Chaetotaxy of second abdominal sepent, another specimen from aame locality. L 

C) Chaetotaxy of left ■ lde of ■econd •bdomtnal speclmen of type of lnton••• 
1
tlJ_t 1 

H) Hlnd foot C-lex, type speclmen, after Chrlotlan■en. / ~ 
I) Apex of fourth antennal segment, after Christiansen. 

J) Eyepatch, after Folsom. 

K) Labral papillae, after Christiansen. 

L) Mucro, after Christiansen. 

M) Male genital plate, after Christiansen. H 

N) Setae of type l, after Christianaen. B C D 
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Entomobrya erratic• Brown, 1932 
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Ref.: Ann. Mag. nat. Hist. (10)10:336. 

Description 

N 
Fig. 701 -

Color: background yellow; pipent greenish, varying from pale to dark 

olive, covering entire animal except for intersegmental membranes and oval pale 

spots, not forming a pattern except for occaaional alight marginal banding on 

posterior abdominal segments; or body unpigmented. Head roughly circular. 

Body oval, circular in cross section. All eyes aubequal in size. Labral pap­

illae strongly uniaetaceoua. External differentiated aeta of labial appendage 

clearly thicker than normal aetae. Apical mucronal tooth slightly larger than 

..___ 

anteapical. Body aetae of type S multilaterally ciliate for moat of length ------.., 

and slightly expanded medially. Maximwa length 2.0 nn. 
lemarka 

Thia species can easily be confuaed with!• comparata. While they are 

closely related, they are readily separable on the baai• of the relative eye 

sized and the chaetotaxy of the first abdominal aepent; the male genital 

plates (seen on only l specimen of erratica) and a number of minor features 

also distinguish them. 

Localities: Alaska - Pt. Barrow, Umiat. C41nada: Hudson Strait (type); 

N.W.T. - Ellesmere I., Sacks Barbor. 

Entomobrya (Entomobrya) erratic& FIGUU701 

A) Habitus, after Brown. 

B) Chaetotaxy of the firat abdominal aegment, 
specimen from Ellesmere Island, 

H.W.T. 

C) Chaetotaxy of the first two abd0111inal 
segments, specimen from Sacks 

Harbor. H.W.T. 

D) Left eyepatch, after Brown. 

E) Mucro, after Brown. 

F) Male genital plate, specimen frOlft 
Pt. Barrow, Alulca. 



Fie;ure 

B 

C 

~~E 
Entomobrya (Entomobrya) gisini Chriatianeen, 1958 P'ig. 7()2 

- ----=-
Ref.: Bull. Mus. comp. Zool. Harvard 118:502. 

Deacription 

Color: pale greenish yellow vi.th gray to black pigment in broken longi­

tudinal lines over body; head vi.th clear dark doraal V. Head elongate oval. 

Body fusiform, circular in cross section. Fourth antennal segment showing 

signs of ringing or subsegmentation. Apical organ of third antennal segment 

with accessory peg unusually elongate. Second antennal segment wi.tn a poorly 

demarcated basal subsegment. Labral papillae atrongly unisetaceous. External 
' ' 

differentiated seta of labial appendage alightly narrower than normal setae. 

Apical mucronal tooth slightly smaller than aubapical. Body setae of type l 

greatly expanded just above insertion, uniform in wi.dth distally, _and apically 

bent. Setae of type 5 finely multilaterally ciliate and fusiform. Maximum 

lentth 2.5 nm. 

l.emarka 

The presence of a basal aubsegment of the aecond antenn_a_l ._ aegment ( visible 

in only half the specimens) would place thia species in Orchesella; however, all 

body features other than this are clearly those of Entomobqa. The unusual 

combination of pattern and shape easily distinguish this from all Nearctic con­

geners. The only certain record of this species is from the type locality, but 

2 specimens from Canada may belong here. One from Banff, Alberta, is similar 

in all features seen except the chaetotaxy of the second abdominal segment. The 

second is from Churchill, Manitoba, the type locality of E. lateropicta. It is 



a fragmentary specimen and suggests the possibility that the latter species, 

whose original description is incomplete, is actually a synonym ~f !• gislni 

948 

rather than of!• comparata aa suggested above; however, 11C>re Mterial is needed 

to settle this question. 

Locality: North Carolina - Yancey Co. (type). 
00 

Entomobrya gisini FIGURE 
0 o O 0 

0 0 

I 
le 
I 

All figures except C after Christiansen. 
A) Habitus. o Oo 

0 

B) Pattern, specimen from Alberta. 

C) Chaetotaxy of left aide of first three 
abdominal segments, type specimen. 

D) Hind foot complex. 

E) Apex of antenna. 

F) 

G) 

H) 

Labral papillae. 

Mucro. 
F 

Male genital plate. 

Entornobn'.:a (Ent01110b~a) griseoolivata (Packard), 1873 Fig. 703 --
Refs.: Rep. Peabody Acad. Sci. 5:39 (Degeeria); Christiansen, 1958c. 

Syn.: Isotobryoidea ochracius Maynard, 1951, Collembola of New York:163, 

Deecription 

Color: background pale blue to white; purplish blue pigment uniform on 

body except for darker posterior segmental borders; head with characteristic 

pattern (see figures). Head roughly circular. Body oval, circular in cross 

section. Labral papillae multisetaceous, with minute micropapillae (often 

difficult to observe). External differentiated seta of labial appendage about 

•• thick as normal aetae. Mucro with apical tooth 2 - 3 times as long as 

anteapical. Body setae of type 5 uniformly tapered and coarsely multilaterally 

ciliate for apical 1/2 to 2/3. Maximum length 2.0 11111. 

Remarks 

The chaetotaxy of this species distinguishes it fr0111 other Nearctic 

species. Specimens from the United States and Canada identified aa !• marginata 

(a European apeciea) probably belong here. Eastern forina have the apical ant-



ennal organ trilobed, while most. from vest.em localit.ies have t.hi• organ un- g-49 

lobed; t.he lat.ter may represent. a closely relat.ed species, but so far no male 

genital plat.e has been aeen on such specimens. The specimens fr0111 California 

come from a salt mat:3 h; they are peculiar in a number of respects, and a,ay 

represent a different taxon. 

A single specimen labelled "Parentomobrya ochracea holotype" by Maynard, 

from the type locality of I. ochracius and collected on the same date, appears 

to be a very pale young specimen of this species. 

Localitie1: Connecticut - Hartford Co.; Idaho - Jerome Co.; Iowe - Jackson 

Co. (cave); Maine - Sagadahoc Co.; Maaaachuaetta - Eaaex Co • . (type), Hiddleaex 

Co.; Montana - Galhtln Co.; Nevada - Washoe Co.; Pennsylvania - Montgosnery 

Co., Potter Co. 

Additional records: C~lifornia (Wilkey, 1959); Colorado (Wilkey, 1951); 

Indiana (Pedigo, 1970a); Maryland (Ostdiek , 1961); Michiga~ (Snider, 1967); 

. · Nev York (Folsom, 1928); North Carolina. (Graves et 

al, 1977): Tennessee (Styron and Dodson, 197J}; utah (Wray and Knowlton, 195J), 

Washington (Mills and Rolfs, 19JJ). Ontario (J&llles, 19JJ). 
FIGUll 70) 

Entomobrya (Entomobrya) griaepol1Yat& 

All figures except F aft.er Chr1at1anaeu. 

A) Rabitus, specimen from Massachusetts. 

B) - E) Variat.ions in cephalic pat.tern, 
specimens froai Maasachuaett.s. 

F) Chaet.otaxy of first. 3 abdominal segments, 
left side, specimen from 

Middlesex Co., Massachusetts. 

C) Hind foot. complex, specimen from Maine. 

H) Labral papillae, specimen fr0111 Massachuset.te. 

I) Mucro, paratype. 

J) Male genital plat.e, specimen froai Maine. 

1C) Variations in basal set.ae of genital plat.e, 
specimens from Maine and 

Massachuset.t.s. 

H 
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Entomobrya (Ent01110brya) intermedia Brook, 1883 

950 

Fig. 704 --Refs.: J. Linn. Soc. Zool. 17:274; South, 1961. 

Description 

Color: background yellowish, vidl purple to blue pigment, variably di•• 

tributed but generally in the form of broken irregular longitudinal atripea on 

the throax and firat 3 abdominal segments, and with a ·more or leas complete 

W-ahaped mark on the fourth abdominal segment. Head oval, slightly longer than 

broad. Body fusiform and circular in cros• section. Labial appendage with 

differentiated aeta slightly thicker than normal aetae. Mucronal teeth aub­

equal. Body aetae of type 5 narrowed from base and coarsely niltilate~ally 

ciliate for apical 3/4 to 7/8 of length. Maxi111U111 length 2.5 m,. 

lemarks 

Thia is one of the forms a0111etimea lumped under!• nivalis. We have 

examined English material of this apeciea and except for the slightly aborter 

antennae do not find any differences between theae and Nearctic apecimena. 

The species is very similar to nivalis and multifaaciata, but generally 1• 

larger, with longer antennae, and in.well-marked apecimena has the striking 

W-ahaped mark on the fourth abdominal aegsnent. The 111&le genital plate of 

Nearctic specimen• haa not been seen. 

Localities: California - Contra Costa Co.; Masaachuaetts - Plymouth Co.;Minnesota -
. -~ 

St. Louis Co.; Nevada - Washoe Co.; Oregon - Benton Co.; Washington - Fort Lewis, 

Ontario - London. 



FIGUU 70!+ 

Entomobrya (Entomobrya) intermedia 

B 
A) - C) Pattern variations, after Scuth. 

D) Dorsal chaetotaxy of left side of eecond 
and third abdominal segments, 

specimen from St. Louis Co., Minnesota. 

E) Labral papillae, specimen from Fort Levis, 
Washington. 

F) Mucro, same specimen. 

G) Male genital plate, specimen from England. 

.,, ·· : 

Entomobrya (Entomobrya) kincaidi Folsom, 1902 

'. : .. , 
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Refs.: Proc. Wash. Acad. Sci. 4:96; Chri ■ tiansen, 1958c. 

Description 

Fig. 705 -

Color: yellow green to dark olive green, with darker specimens having 

oval to round pale spots and a slightly darker color suffusing the posterior 

lateral regions of the abdomen; head with dark antennal bases and sometimes a 

dark band connecting them. Head broadly oval to circular. Body oval and 

circular in cross section. Labral papillae clearly unisetaceous or biseta­

ceous. External differentiated ■eta of labial appendage about l 3/4 as wide 

as normal setae. Mucronal teeth aubaqual. Body setae of type l distinctly 

clavate, not constricted at base, vi.th apex slightly bent. Setae of type 5 

flattened, medially expanded, and flexible, always finely multilaterally 

ciliate. Maxi.mum length 1.9 mm. 

llemarks 

This species, like the Himalanura group of Entomobrya, falls clo•e to 

Americabrya, but from the etructure of the _111&le genital plate it 1s nearer 

G 



to confusa. Eyes G & H vary strikingly in size from much smaller than D' & F 952 

to subequal. The general intraspecific constancy of this feature, and the 

fact that specimens we have seen are poor, ~akes it possible that 2 species 

are involved. 

Localities: Alaska - Anaktuvuk Pass, Atkasuk, Chandler Lak~, ~uir Gl1~ ~<!, t type), 
I 

FIGURE 705 00 0/2 

Entcmobrya (Entomobrya) kincaidi 
cf= 

0 

I 
o/i 

0 
0 

All figures uf specimens from Pt. Barrow, Alaska. 

A) Chaetotaxy of left side of dorsum of first 3 abdominal segments. 

B) Hind foot complex, after Christiansen. 

C) Mucro, after Christiansen. 

,. I 

~ o~\;-r: 
/f,,.(A · I 

D) Male genital plate, after Christiansen. 

E) Normal body setae of type 5, after Christiansen. 

F) Same seen on edge. 

G) Exceptional ~ylindricat type 5 seta. F 

Entomobrya (Entomobrya) ligata Folsom, 1924 Hg. 706 __,,._ 

Refs.: Am. Mus. Novit. 108:5; Christiansen, 1958c. 

Syn.: duolineata Bueker, 1939 . Trans. Acad. Sci. St. Louis 30:14. 

Description 

Color: background yellow to tan; pigrr,ent blue-black to (rarely) purple, 

in characteristic pattern of transverse bands and lateral marginal stripes 

(see figures). Head circular. Body oval, circular in cross section. Labral 

papillae weakly unisetaceous. External differentiated seta of labial appen­

dage slightly thicker than not'll'al setae. Mucronal teeth subequal. Body 

setae of type l clavatc, sharply tap~red from basal 1/10 of length. Setae of 

type 5 tapered from base, coarsely unilaterally ciliate for apical 3/4 to 1/2 

of length. Haxi~um length 1.8 mm. 

Remarks 

This very small species is in some respects similar to the western E. 

triangularis, but may easily be distinguished by the chaetotaxy. The pattern 

in!• ligata is the most uniform we have seen in the genus. 



Localities: Connecticut - New Haven Co.; Maine - York Co.; Massachusetts -

Essex Co., Norfolk Co., Suffolk Co.; New Jersey - Union Co.; New York - Nassau 

Co., Orange Co., Tompkins Co. (type); North Carolina - Graham Co., Linville, 

McDowell Co.; Pennsylvania - Black Hawk Cap., Centre Co.; Tennessee - Carter 

Co., S~vier Co. 

Additional records: Maryland (Ostdiek, 1961); Missouri (Bueker, 1939, as 

duol Lneai:a). ~ ,,--., 
,, 

··~ 

--- ... 
0 

Entomobrya (Entomobrya) ligata 

A) Habitus, af:er Folsom. 

B) -:.:hae~ctaxy anci pattex-n 
of fir.at 3 abdominal segments, 
specimen from Midalesex Co., Massachusetts. 

C) Hind foot complex, after Christiansen. 

D) Apex of dens and mucro, after Folsom.~-::---------..e::::::::----
~ - ~'-J 

E) Nale genit:al plate, after Christiansen. <,~.z:::;;;;::::,,-
Entomobr..:t2 (EntomoErya) multifasciata (Tullberg), 1871 Fig. 707 

Refs.: Ofvers.k.VetensksAkad. F~rh. 28:128 (Degeeria); South, 1961; 

Stach, 1963. Description 

Color: background off-white, rarely yellowish; pigment blue, in extremely 

variable pa:tern, rr.ost cotm10nly in the form of incomplete transverse bands on 

all segments of the body. Head circular. Body oval, circular in cross section. 

Labral papillae with very minute setae on micropapillae. External different­

iated seta of labial appendage slightly thicker than normal setae. Apical 

mucronal tooth subequal to ox- slightly longer than anteapical. Body setae of 

type 5 gradually tapered from base and coarsely multilaterally ciliate for 

distal 7/8 to 3/4 of length. Maxi~um length 2.0 mm. 
Remarks 

This species intergrades with nivalis and intermedia in pattern in North 

A~erica, but is readily distinguished by its chaetotaxy. In other morpho­

logical characters the three species are very similar. Their typical patterns, 

however, are easily separable. One population from California may have seta 

m3 on the second abdo~inal segment present but variable in position. 
ep 
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Localities: Arizona - Pima Co.; California - Carmichael, Colusa Co., Contra 

Costa Co., San Joaquin Co. (?), Shasta Co.; Connecticut - Middlesex Co. 

Illinois - Coles Co.; Iowa - Story Co.; Maine - Cumberland Co., Sagadahoc Co.; 

Maryland - George Co.; Massachusetts - Barnstable Co., Middlesex Co., Norfolk 

Cc.; New Jersey - Somerset Co.; New York - Tompkins Co.; Ohio - Logan Co.; 

Texas - Tr.avis Co.; Utah - Utah Co.; Washington - Whitman Co. Ontario -

Prescott; Dunn Township. 

Publt~herl records are dubious because of confusion wlth other species. 
FIGURE 707 

Entomobrya (Entomobrya) multifasciata 

A) Habitus, after Stach. 

8) - D) Pattern variations, after Stach. 

I::) Chaetotaxy of the first three abdon,inal segments, specimen from 

Thompkins Co., New York. 

F) Labral papillae, specimen frOffi Massachusetts, after Christiansen. 

G) Mucro, specimen from Massachusetts, after Christiansen. 
0 

H) Mal~ genital plate, specimen from Massachusetts, after Christiansen.--=~---==~--=r:ie:1111!~ 
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Entomobr;,a (Entomobrya) nigricep• Milla, 1932 IP1g. 708 ---R.efe.: Iowa St. Coll. J. Sci. 6:268; Chriat1anaen, 1958.c:. 

Deacription 

Color: background pale yellow, with blue-black pigment usually covering 

whole head and in 4 irregular longitudinal bands on the body. Head oval, 

clearly longer than wide. Body fusiform, slightly compressed• laterally. Ex­

ternal differentiated eeta of labial appendage •lightly narrower than normal 

setae. Mucronal teeth eubequal. Body eetae of type l strongly clavate. 

Setae of type S tapered only at extreme apex, unilaterally ciliate for mos: 

of their length and appreeeed. Maximum length 3.0 nn. 

Thie is a •triking an4 well marked speciea. It 1• fairly closely related 

to quadrilineata, but differ• in ·pattern and cbaetotaxy. 

Locality: Texas - Brazos Co. (type). 

FIGURE 7<B 

Entomobrya (Entomobrya) nigricep• 

0 

A) Habitus, after Christiansen. 

B) Pattern variant, after Chriatianaen. 

C) Chaetotaxy of right half of doraum of 
second abd0111inal segment, type apecimen. 

D) Hind foot complex, after Milla. 

E) Labral papillae, after Christiansen. 

F) Apex of dens and mucro, after Milla.· 

G) Male genital plate, after Chrietianaen. 
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Entomobrya (Entomobrya) nivalis (Linnaeus), 1758 Fig. ,709 956 --
Refs.: Systema Naturae, ed. 10:609; Christiansen, 1958c (ad partem); South, 1961: 

Stach, 1963. 
Description 

Color: background yellow to off-white; pigment blue, variable in distri-

bution but usually with a U-ahaped mark on the fourth abdominal segment, and 

never with a transverse band across the anterior part of this segment. Head 

roughly circular. Body oval, circular in cross section. External differ­

entiated seta of labial appendage subequal to or clearly thicker than normal 

setae. Mucronal teeth subequal or apical tooth slightly the larger. Body 

setae of type 5 tapered from base and coarsely multilaterally ciliate for 

apical 7/8 to 3/4 of length. Maximum length 2.0 mm. 
Remarks 

The pattern of this species intergrades with that of the closely related 

E. multifasciata, but the two are readily separated on the basis of the 

chaetotaxy. Earlier identifications, 111&de without reference to this character 

and on the basis of the variable pattern, are dubious. 

Localities: Massachusetts - Essex Co., Norfolk Co.; North Carolina - Whitelake; 

Wisconsin - Ashland Co. Ontario - Ottawa. 

Entomobrya (Entomobrya) nivalis FIGURE 7<:F} 

A) Habitus, after Stach. 

B) & C) Pattern variations, after South. 

D) Chaetotaxy of left side of dorsum of first 
3 abdominal segments, specimen 
from Norfolk Co., Massachusetts. 

E) Hind foot complex, after Stach. 

F) Apex of antenna, after Christiansen. 

G) Labral papillae, after Christiansen. 

H) Apex of dens and mucro, after Stach. 

I) Male genital plate, after Christiansen. 
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Figure 709 

G 

Entomobrya (Entomobrya) quadrilineata Bueker, 1939 F1g. 710 --
Refs.: Trans. Acad. Sci. St. Louis 36:15; Christiansen, 1958c. 

Syn.: anthema Wray, 1962, Bull. Brooklyn ent. Soc. 47:106. 

Description 

Color: background dull white to yellow; pigment blue black, in very pale 

specimens with only faint indications of angled transverse bands on the third 

and fourth abdominal segments; moat specimens have these bands clear, as well 

as longitudinal paramedian stripes on the anterior half of the body and par­

allel dark marginal stripes. Head elongate oval. Body fusiform, circular in 

cross section. Apical organ of third antennal aegment of two oval pegs. 

Labral papillae weakly uniaetaceous. External differentiated seta of labial 

appendage slightly thicker than normal aetae. Mucro stout with aubequal teeth. 

Body setae of type l only slightly expanded apically and strongly bent. Setae 

of type 5 slender, gradually tapered from base to apex, and coarsely unilater­

ally ciliate for apical 5/6 of length. Maximum length 3.0 nwn. 

Remarks 

Thia species is close to decemfaaciata and may be a variant of that inade­

quately known form. It appears to differ in a number of morphological features 

(see remarks under decemfasciata), and the typical patterns are quite different. 

Localities: Arkansas - Logan Co., Sharp Co.; Illinois - Fayette Co., Lee Co.; 

Kentucky - Jefferson Co.; Louisiana - Ouachita Par.; Missouri - St. Louis Co. 

(type); Tennessee - ICnox Co. 

Additional record: Northwest Territories (Hammer, 1953a). 



Entomobrya (Entomobrya) quadrilineata 

A) Habitus, after Christiansen. 

B) & C) Pattern variations, after Christiansen. 

D) Chaetotaxy of right half of dorsum of first 3 
abdominal segments, specimen 
from Fayette Co., Illinois. 

E) Hind foot complex, after Christiansen. 

F) External differentiated labial seta, after 
Christiansen. 

G) Apex of dens and mucro, after Christiansen. 

H) Abdominal macrochaeta, after Christiansen. 

I) Male genital plate, after Christiansen. 

Entomobrya (Entomobtya) 
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Ref.: Bull. Mua. comp. Zool. Harvard 118:498. 

Description 

C 

F 
H 

I 
f 

UJ 
J 

I 

Fig. 711 --

Color: background white; pigment ranging from dark blue to violet, 

generally distributed in ahort narrow bands along the posterior margins of 

the body segment• and along the lateral margins of the thoracic tergitea. 

Head broadly oval. Body elongate oval, circular in croas aection. L4bral 

papillae strongly unisetaceous. External differentiated seta of labial 

appendage clearly thicker than normal setae. Mucro with apical tooth clearly 

longer than anteapical and strongly upturned. Body aetae of type l weakly 

clavate. Setae of type 5 medially very slightly expanded and coarsely uni­

laterally ciliate for distal 4/5 of length. Maximum length 2.0 lffl'I. 

Remarks 

This species appears to be well marked, but the obscure nature of its 

distinguishing features makes it likely that it has comnonly been misident-

958 



ified as E. (Entomobryoides) purpurascens, or as the European!• marginata.' 

Localities: Colorado - Prowers Co. (type); South Dakota - Turner Co. 

Additional record: Maryland (Ostdiek, 
FIGURE 711 

Entomobrya (Entomobrya) sinelloides 

A) Habitus, type specimen. 

B) Pattern, type specimen. 

C) Dorsal chaetotaxy of left side of 

first 3 abdominal segments, 
specimen from type local1 ty. •:. 

D} Hind foot complex, after Christiansen. •,:·, .. _ 
'.:·~-

E) Apex of antenna, type specimen. 

F) Differentiated seta of labial appendage, after Christiansen. 

G) Mucro, after Christiansen. 

H) Anterior genital plate setae, specimen from type locality. 

I) Basal seta of male genital plate, after Christiansen. 

J) Male geni:•~ aft•~~Christianaen. 

Entomobrya (Entomobrya) suzannae Scott, 1942 

Refs.: Pan-Pacif. Ent. 13:132; Chriatiansen, 1958c. 

Description 

Fig. 712 --

Color: background yellow with dark blue pigment irregularly distributed 

over body in broken, erratic transverse bands. Head elongate oval. Body 

fusiform, circular in cross section. Labral papillae with strong setae. 

External differentiated seta of labial appendage about as thick as normal 

aetae. Apical mucronal tooth slightly longer than anteapical. Body aetae 

of type 5 mostly tapered fDDm base and coarsely unilaterally ciliate for 

apical half of length, but some setae are alightly expanded medially and 

appear to be coarsely multilaterally ciliate. Maximum leng;h 2.5 ff'III. 

959 
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Remark• 

Thia apecies is difficult to separate from the patterned ·form of E. 

comparata; however, the body ratios are quite different and the male genital 

plate shows that ita true relationship• are with triangularia. 

Localities: California - Contra Coata Co., El Dorado Co. (cave), Monterey 

Co. (type), Santa Cruz Co. 

FIGURE 712 

Entomobrya (Entomobrya) suzannae 

A) Habitus, after Christiansen. 

B) - D) Pattern variations, after Christiansen. 

E) Dorsal chaetotaxy of left side of first 3 abdominal segments, 

specimen from Alclff)eda Co., California. 

F) Hind foot complex, after Christiansen. 

G) Differentiated seta of labial appendage, after Christiansen. 
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H) Male genital plate from an angle, after Christianaen. ~ ~ 

I) Part of male genital plate from aide, after Christiansen. .."-~_... .. o o ~ 
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Entomobrya (Entomobrya) triangularis SchHtt, 1896 P'1g. ?lJ 

Ref.: Proc. Calif. Acad. Sci.(2)6:182; Christiansen, 1958c. 

Syn.: tampicenaia Mills, 1935, Bull. Brooklyn ent. Soc. 30:137. 

Description 

Color: background off-white to yellow; pipent blue-black to purplish 

blue, normally in the form of tranaverae bands. Head roughly circular. Body 

-



oval, circular to very slightly depressed in cross section. Labral papillae -OOi 

uniaetaceous, with broad papillae and weakly developed setae. External differ­

entiated seta of labial appendage slightly thicker than other setae and usually 

slightly exceeding apex of same papilla. Mucro short and stout, with sub-

equal teeth; Body setae of type 5 coarsely multilaterally ciliate for apical 

1/2 to 4/5 of length, and varying from uniformly tapered to very slightly 

expanded medially. Maximum length 2.0 mm. 

Remarks 

This species includes 2 color types: one with the pigment diffuse and 

blue or purple (tampicensis of Mills) and the typical form with sharply defined 

pigment patches, usually dark blue. The existence of intermediates between the 

2 types, as well as the apparent lack of morphological distinctions, make it 

best to conside~ them as conspecific until further evidence is available. This 

small western species resembles!• ligata 1 but has quite different chaetotaxy. 

Localities: California - Contra Costa Co., Marin Co., San Mateo Co. (type); 

cc.. 
Oregon - Benton; Washington - King Co., Pierce Co., Whatcom Co., Yakima Co.; 

Wyo~ing - Carbon Co. Canada: British Colwnbia - Chilliwack. 
FIGURE 7lJ 

Entomobrya (Entomobrya) triangularis 

All figures except E after Christiansen. 

A) Habitus. 

B) - D) Pattern variation, specimens from Ore_gon. B 

E) Dorsal chaetotaxy of left half of first 3 abdominal segments, specimen from 

Benton Co., Oregon. ~ 

J~ 

G 
F) Hind foot complex. 

G) Labral papillae. ~ ~ H) Hucrones. ~ 
I) Left half of male genital plate seen from below. 

J) Male genital plate seen from side. 
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Entomobrya (Entomobrya) troglodytes Christiansen, 1958 

Ref.: Bull. Mus. comp. Zool. Harvard 118:484. 

Description 

962 
Fig. 714 ---

Color: completely whlte except for black eyepatche ■, pale blue antennal 

bases and connecting band, and pale gray antennae. Head roughly circular. 

Body oval, circular ln cross section. Apical organs of third and second 

antennal segments with broadly oval aenaillae. _Labral papillae unisetaceous, 

with unusually heavy aetae. External differentiated ■ eta of labial appendage 

clearly thicker than normal setae. Mucro short and heavy, with apical tooth 

clearly longer than anteaplcal. Body aetae of type 5 slender, uniformly 

tapered, and coarsely multilaterally ciliate for apical half of length. Maximum 

length 2.0 rrm. 
Remarks 

This unique species ls moat closely related to confusa, but differs from 

the latter in many morphological features. So far it is known from only 2 

localities but more extensive collecting in western caves will probably reveal 

a wider distribution. 

Localities: South Dakota - Custer Co. (cave), Meade (type). 

FIGURE 714 . • • • I 
• 0,, • • • • • • Oo 

Entomobrya (Entomobrya) troglodytes 

A) Dorsal chaetotaxy_of first 3 abdominal 
segments, left side, type specimen. 

All remaining figures after Christiansen. 

B) Hind foot complex. 

C) Apical organ of third antennal segment. 

"'\ 
0 o i : \, .L 

o) Apical organ of ,econd ancennal ,egmenc. • // A : 

E) Labral papillae. / 

F) Differentiated seta of labial appendage. 

C) Mucrones. 

H) Right half of male genital plate, seen from below. 
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Entomobrya ( Entomobrya) troglophila new species 

Description 

963 
Fig. 579.1 

Color: background white with dark blue pigment covering most of the dorsum and lateral 
surfaces of abdominal segments 5 & 6. Abdominal 4 with an irregular median u shaped 
band and a posterior marginal band, sometimes connected by irregular longitudinal 
markings. Third abdominal with a divided median patch and diagonal lateral bands 
projecting onto the second abdominal segment. Second segment with additional inner 
diagonal bands. First segment with median divided transverse bands and third thoracic 
segment with or without similar lateral bands. Second and third thoracic segments with 
lateral darkening and second segment without other markings. Head with interantennal 
darkening and cheek patches. Antennae uniformly pigmented , except for pale first 
segment base in some , and furcula pale. Legs pigmented except for patches on coxae, 
an inner line on femur and the distal ( and sometimes basal ) portions of the tibiotarsus. 
Maximum length 2.1 mm. Ratio antennae to cephalic diagonal 3 - 4.6. Fourth antenna! 
segment with 1 or 2 clear apical bulbs. Prelabral setae 5-4-5-4, posteriormost ciliate , 
others smooth. Labral papillae broad a low but clearly unisetaceous. Maxillary palp with 
3 clear sublobal hairs. Eye H much smaller than C but eye F ranging from subequal to 
slightly smaller than F. Tenent hairs short and very heavy. Tibiotarsus with a distal 
region having a false joint at the end of the pigmented area; this is marked by a thinned 
area of unsetaceous cuticle which is usually bulging out but , when the area is flexed, 
pushed in. Male genital plate unique ( see Figures 579.1 0 & P) with very heavy short 
forked basal setae. 

Localities 
Types Holotype cJ Texas, Williamson Co. Formation Forest Cave, May 5 1990, locality 
no. 7279; Also known from Texas, Burnet Co .. Simon Says Sink. November 12 1990, 
Locality no. 7221; Kinney Co. Baker's Crossing cave, April 30 1995, locality no. 9122 &. 
Bell Co. Nolan Creek Cave, July 17 1993, litter, locality no. 7625. All collections by 
Reddell & Reyes .. 

Derivatio nominis 
Named after the term used by speleologists for species found both in and outside caves. 

Remarks 
The peculiar feature of a false joint on the tibiotarsus is also seen in two other 

large species: E. bicolor and E.i "arnaudi" ( California specimens) but is much more 
strongly developed in troglophila than in the other species. It is weakly developed or 
absent in ,E. suzannae but absent in all other species we examined including large 
species such as E. zona and species of the subgenus Homidia The species is similar to 
the California specimens of E. arnaudi but can de distinguished on pattern and 
chaetotaxy. It is also similar to~ guadrilineata but can be separated by the longer 
antennae, chaetotaxy and the peculiar male genital plate. The specimens from Kinney 
Co. have the ungual teeth much longer than those from other localities. 

Legend for figures 
A) Habitus , holotype ; B) Abdominal pigmentation, specimen from Burnet Co. ; 

C) Left eyepatch , same locality; D) Chaetotaxy left half of 1st and 2nd abdominal 
segments, same specimen as B; E) Chaetotaxy, right side of abdominal segment 3, 
holotype; F) Apex of 4th antenna! segment; same specimen as B; G) Same, Holotype.; 
H) Labral papillae seen from above, same specimen as B; I) Outer edge, labial palp, 
same specimen; J) Mid foot complex , same specimen ; K) Outline of hind tibiotarsus , 
holotype.; L) Right disto-lateral patch ventral tube, same specimen as C; ; M) Anterior 
face ventral tube , same specimen; N) Mucro and dens, same specimen, 0) Male genital 
plate, same specimen; P) Genital plate, specimen from Bell Co. 
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Entomobrya (Entomobrya) unostrigata Stach, 1930 Fig. 715 

Refs.: Abh. senckenb. naturforsch. Ges. 42:63; Christiansen, 1958c, 

Stach, 1963. 

Syn.:. kanaba Wray, 1953, Nature Notes, Raleigh, 1:4 (?). 

Description 

Color: white to orange-yellow or pale green; purple or blue-black pigment 

in the form of a slender mid-dorsal stripe, often expanded posteriorly on each 

anterior body segment and canmonly with a posterior marginal band on the first 

and second abdominal segments; lighter pigment often suffuses the sides of all 

body segments; occasionally without pigment except for eyes and antennae. 

965 

Head r~ughly circular. Apical organ of third antennal segment with sensillae 

distinctly bent. Labral_ papillae varying from unisetaceous to bisetaceous or 

occasionally trisetaceous. External differentiated seta of labial appendage 

about as thick as normal setae. Mucro with anteapical tooth distinctly smaller 

than apical, often minute; basal mucronal spine also may be minute or (appar­

ently?) absent. Body setae of type 5 tapered from base and either unilaterally 

or D1Ultilaterally ciliate for apical 1/2 to 3/4 of length. Maximum length 2.5 mn,. 

Remarks 

Nearctic material was originally described as having unisetaceous labral 

papillae, but later study showed variation in this character. European material 

described by Stach differs in a number of respects, including the presence of 

2-4 aetae per labral papilla and the consistent absence of lateral body pigment, 

but in view of the overlap in these and other characters we believe the popu­

lations are best regarded as conspecific. Wray's kanaba was originally des­

cribed in Drepanura, but some specimens examined by Stach have a clearly 

bidentate mucro. Stach describes a genital plate for kanaba which is unlike 

That of unostrigata, and it is possible that the type aeries includes 2 

species; however, specimens of kanaba examined both by Stach and ourselves, 

and the form described and figured by Wray, are clearly unostrigata in our 

sense. 



Localities: California - Contra Costa Co., Fresno Co., Kings Co., Loa 966 

Angeles Co., Merced Co., Sacramento Co., San Diego Co., Santa Barbara Co., 

Stanislaus Co., Tulare Co., Ventura Co.; Colorado - Larimer Co.; Delaware -

New Cas.tle Co.; New Mexico - Eddy Co. (cave), Santa Fe Co.; Texas - Lubbock Co.; 

Utah - Boxelder Co., Kane Co. 

Additional record: Michigan (Snider, 1967). 

This spectes has been introduced. into the United States, and has been spreading 

from Call.:ornh s1.nr:-e 19)8. 

FIGURE 715 

Entomobrya (Entomobrya) unostrigata 

A) Habitus, after Stach. 

B) - E) Pattern variations, after Christiansen." ~ 
of first three ·-·· F) Dorsal chaetotaxy of left side 

abdominal segments, specimen 
f~om Stanislaus Co., California. 

a 

• 
G) Hind foot complex, after Stach. " 

H) Labral papillae, after Christiansen. 

I) Labral papillae of different specimens, 
after Stach. 

J) Apex of antenna, after Stach. 

K) Mucro, after Stach. 

L) Mucro, after Christiansen. 

M) Male genital plate, after Christiansen. 
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Entomobrya (Entomobrya) waahingtonia Milla, 1935 Fig. 716 967 

Refs.: Bull. Brooklyn ent. Soc. 30:135; Christiansen, l958c. 

Description 

Color: background yellow to dull white; pigment blue to black, in irreg-

ular transverse bands along the posterior margins of all segments except the 

fourth abdominal segment, which has a middorsal and 2 irregular lateral longi­

tudinal stripes. Head roughly circular •. Body oval, circular in cross section. 

Labral papillae clearly unisetaceous. External differentiated seta of labial 

appendage clearly thicker than normal setae. Mucronal teeth subequal or apical 

tooth slightly smaller. Body setae of type 5 tapered from base and mostly 

multilaterally ciliate for apical l/2 to 3/4 of length. Maximum length 2.0 mm. 

Remarks 
This species resembles some forms of suzannae in pattern but lacks the 

elongate head of that species. It is closely related to!• triangularis but 

differs in typical body pattern; it may be a local variant of that species. 

Localities: Oregon - Benton Co.; Washington - Yakima Co. (type). Canada: 

British Columbia - Vancouver Ia. 

Additional record: California (Scott, 1942). 

Entomobrya (Entomobrya) washingtonia FIGURE 716 

A) Habitus, after Mills. 

B) - D) Pattern variation, after Christiansen. 

£) Dorsal chaetotaxy of left side of first abdominal 
segments, composite 

drawing. 

F) Hind foot complex, after Christiansen. 

G) Mucro, after Mills. 

H) Male genital plate from sid~, after Christiansen. 
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Entomobrya (Entomobrya) ~• Christiansen & Bellinger, 1980 F1p;. 717 
968 Deacrlption 

Color: background yellowi.sh; blue pigment in broad, interrupted posterior 

bands on thoracic and first 3 abdominal segments, and in a median anterior and · .··\ 

2 lateral posterior bands on the fourth abdominal segment; head with dark inter- ___, 

antennal band and small V-shaped dorsal mark. Head roughly circular. Body 

ovoid and not flattened. Apical organ of fourth antennal segment unlobed or 

weakly bilobed. Labral papillae strongly unisetaceous. External differentiated 

seta of labial appendage slightly thicker than normal setae and just attaining 

apex of same papilla for about l/7 of length. Body setae of type 5 tapered 

from base and coarsely unilaterally ciliate for apical 2/3 to 3/4 of length. 

Maximum length 2.0 11'111. Remarks 

This species was taken as high altitude (over 8,000 feet) in Wyoming in 

1950 and 1971. It is possible that this species may have been mistaken for E. 

comparata; the male genital plate, however, is quite unlike that of comparata, 

resembling most closely that of!• troglodytes. Specimens from Wheeler Peak, 

New Mexico (probably over 10,000 feet), differ slightly in pattern but display 

the characteristic-male genital plate. 2 specimens from Gothic, Colorado 

(taken at 9,600 feet) are similar in pattern to the types but do not show a 

genital plate. Large specimens have the· fourth antennal segment subequal to 

or shorter than the third·, but in small •specimens it · is slightly longer than the third 

Type locality~ Lizard Head Meadows, Shoshone National Forest, Fremont Co., 

Wyoming, 10,000 feet,. dry spruce forest, on rot.ten wood, 11 August 1971 (K. 

Christiansen). 

Other localities: California - Fresno Co.; Colorado - Gunnison Co.; New 

Mexico - Taos Co.; Wyoming - Teton Co. 

Entomobrya (Entomobrya) ~ FIGURE 717 

A) Habitus, specimen from Taos Co., New Mexico. 

B) Pattern, type specimen. 

C) Pattern, specimen from same locality as A. 

D) Dorsal chaetotaxy of left side of first 3 
abdominal segments, type specimen. 

E) Hind foot complex, specimen from Teton Co., 
Wyoming. 

F) Apex of antenna, type specimen. 

G) Labral papillae, type specimen. 

H) Mucro, specimen from Teton Co., Wyoming. 

I) Male genital plate,same specimen. 
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Subgenus Entomobryoidea Maynard, 1951 
970 

Type species: Degeeria purpurascena Packard, 1673. 

The members of this subgenus are characterized by a bidentate mucro ~ 

with a basal spine, more or less sharply distinguished "smooth" (i.e. finely 

ciliate or striate) setae on the internal surface of the tibiotarsus, con-

trasting with adjacent strongly ciliate aetae, and the absence of an apical 

retractile bulb on the antennae. The external differentiated seta of the 

labial appendage is very heavy and usually exceeds the apex of the same 

papilla. The body is never flattened. Body setae of type 5 are acuminate 

and coarsely unilaterally ciliate for the apical 1/2 to 3/4 of their length. 

This group is among the most troublesome to deal with taxonomically 

in the whole order. The chaetotaxy of the second and third abdominal seg­

ments varies considerably (Fig-?18A-d• In addition there is great vari­

ation in ungual structure and mucronal shape (Fig-?18H-W, and other features 

such as pattern and labial appendage structure are equally variable. East 

of the Mississippi this variation is fairly discrete and congruent, so ~ 

that the 3 species purpurascens, mineola, and dissimilis can be consistently 

identified and distinguished. West of the Mississippi independent variation 

of characters makes the taxonomic situation obscure. If we accept the male 

genital plate as a diagnostic feature, we have no validated record of 

dissimilis and only l (an introduction?) of purpurascens from west of the 

Great Plains; all other identifiable males from this region have genital 

plates of the uniquely variable guthriei types. As previously reported 

(Christiansen, ·1958), guthriei is variable in all features, and new analysis 

of additional features (relative eye size, chaetotaxy) only makes this vari-

ation more complex. The range of variation in guthriei encompasses that of 

both purpurascens and dissimilia in all characteristics except the male 

genital plate. In Louisiana, purpurascens, guthriei, and dissimilis all 

occur, and are sharply delimited. In Iowa and Minnesota, many guthriei-like 

adult females have been seen, but all male genital plates, except one 
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(guthriei), observed have been of the purpurascens type. The problem of 972 

specific characters is summarized in.the table below. 

TABLE XXXIII 

Seedes Pattern Setae of Chaetotaxy Eyes ~ Labial Ungui 
d genital of Third Different-

eurpurascens 

dissimi lis 

mineola 

guthriei 

elate Abdominal 
Sea!!!ent 

uniform to angulate, B, rarely 
dark poster- •constant A or C 
ior borders 
and lateral 
areas 

uniform or angulate, A or C, 
irregular constant rarely F 
darkening 

dorsolateral recurved, B (rarely 
paired spots broad C?) 
(rarely (constant?) 
uniformly 
dark) 

uniform or straight All types 
with margin- or 
al lines recurved 

(variable) 

G&H 
E&F 

<, K 
very 
rarely 
:::::s 

~ M 

~ L 

absent K, 
to A:, L, 

M 

iated Seta/ 
Apex of 
Papilla 

1.2-1.5 

1.8-2.5 

~-1.3 

1.2-2.2 

At the present time, then, species east of the Mississippi can be 

assigned to one of three species. Those west of the great plains must be 

considered to be guthriei unless equipped with male genital plates which 

I 

H, 
rarely 
I 

I 

H, I 

will permit identification. Specimens from intermediate regions are doubt­

ful, but in this area we have only seen guthriei from northern Louisiana, 

where they display the ungual type J vhich 1a found only in this species. 

Because of the complexity of the situation we have been unable to construct 

a workable key without using· geographic criteria. 

There are 4 Nearctic species: l) diaaimilia, 2) guthriei, 3) mineola, 

4) purpurascens. In addition, we have seen 2 specimens of another species, 

large, patterned, and with a very short differentiated labial seta, from 

Sequoia National Park; in the absence of males we refrain from describing 

it at present. 



Key to Nearctic Species of Subgenus Entomobryoides 

1 ) Specimens from east of Mississippi ----------------------------------- 2 

l') Specimens from west of Mississippi ----------------------------------- 4 

* 2) Differentiated seta of labial appendage .exceeding apex of same papilla 

for more than 1/3 of total length {Fig. 719A); mucro of type Lor M ----

---------------------------------------------------------- !• dissimilis 

2') Differentiated seta of labial appendage not exceeding apex of same 

papilla for more than 1/3 of total length {Fig. 719B; mucro of type K, 

rarely of type L ---------------------------------- -------
3 

719 -ft- \ 
B 

** 3 ) Body with 2 rows of dorsolateral dark spots, or {rarely) totally dark --

------------------------------------------------------------ E. mineola 

** 3 1 ) Body uniformly pigmented or with irregular dark patterning-------------

------------------------------------------------------- E. purpurascens 

**4) Specimens from west of Great Plains; aetae of male genital plate not 

angulate (Fig. 720N ------------------------------~-------- !• guthriei 

4 1 ) Specimens from between Great Plains and Mississippi------------------ S 

**S) With irregularly patterned body------------------------.!• purpurascens 

51 ) Without pattern, or with narrow posterior marginal bands------------- 6 

**6) Setae of male genital plate not angulate (Fig. 720N ------- !• guthriei 

6 1 ) Setae of male genital plate angulate (Fig. 720B) --------------------- 7 

720 
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' 7) So~e inner tibiotarsal setae differentiated from others (Fig. 721A); 

external seta of labial appendage definitely thicker than normal setae 

(Fig. 719 ) ---------------------------------------------------------- 8 

** 7 1 ) Inner tibiotarsal setae undifferentiated (Fig. 721B); external seta of 

labial appendage subequal in thickness to normal setae -----------------

------------------------------------------- E. (Entomobrya) sinelloides* 

721 

* 8) Mucro of type~------------------------------------------ E. dissimilie 

** 8 1 ) Mucro of type K ---------------------------------------- !• purpurascens 

* Not in this subgenus, but might be misplaced here. 

Not included in key: 

myr~ecophila Reuter, 1886 No valid Nearctic records 

Entomobrya (Entomobryoides) dissimilis Moniez, 1894 

Refs.: Revue biol. Nord France 6:207; Christiansen, 1958c. 

Description 

Fig. 722 --

Color: background white; pigment brown to purple, generally uniformly 

distributed but in heavily pigmented specimens with numerous irregular pale 

spots and sometimes pale intersegmental bands. Labral papillae low, conical, 

and unisetaceous or _bisetaceous with small setae. Labial appendage with 

differentiated seta l 1/2 to 2 times as thick as normal setae. Inner setae 

of tibiotarsus always include strongly differentiated striate setae as well 

as normal ciliate setae. Maximum length 3.0 rrm. 
Remarks 

This species may easily be distinguished from either purpurascens or 

mineola by the differentiated seta of the labial appendage; in addition, the 

normal mucronal shape and chaetotaxy are different. It does blend into 

guthriei in all respects except the male genital plate. It is mostly found 

in ant nests. 

974 
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This species has been regarded ae a possible synonym o( E. myrmecophllu 

Reuter, but the male genital.plate of the latter figured by Stach is unlike 

that of dissimilis. 

Localities: Illinois - Platt Co.; Indiana - Grant Co.; Louisiana - Ouachita 

Par.; Massachusetts - Middlesex Co., Suffolk Co.; Nebraska - Thomas Co.; New 

Jersey - Union Co.; New York - Tompkins Co.; Pennsylvania - Centre Co., · 

Susquehanna Co., Venango Co.; Virg-ln1a - Highland Co.; Washington D.C. (type); 

West Virginia - Hampshire Co. 

Adrlitlonal record: Kentucky (Lesshafft, 1977). 

Entomobrya (Ento~obryoides) dissimilis 

All !igures after Christiansen. FIGURE 722 

A) Hind foot complex, specimen from Massachusetts. 

B) Same, specimen from Pennsylvania. 

C) Mucro of unusual type. 

D) & E) Normal mucro~es, all from Pennsylvania. 

F) Differentiated labial seta, specimen from Massachusetts, 

G) Same, specimen from Virginia. 

--IA1 >-----~ 
C D E 

Entomobrya (Entomobryoides) guthriei Mills, 1931 

Refs.: Am. Mus. Novit. 464:4; Christiansen, 1958, 1958c. 

Syn.: Orchesella rubra Scott,· 1963, Ent. News 74:250, ; 

Description 

Fig. ?2) -

Color: background white or pale yellow; pigment blue to black (rarely 

purplish brown), generally. scatter~d over the body in fine granules leaving 

oval to circular pale areas; dark pigment ·sometimes lines posterior margins 

of body segments. Labral papillae broadly conical and unisetaceous. External 

differentiated seta of labial ~ppendage clearly thicker than normal setae. 

Internal "smooth" setae of tibiotarsus varying from slightly to strikingly 
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differentlated from normal sctae. Maximum length 2.5 lffl'. 

Remarks 975 
The geographic variation in th1s spcr.ies has been discussed elsewhere 

(Christiansen, 1958); newer data on additional characters do not appear to 

facilitate breaking the group into separate taxa. The unique property of the 

species is the variable male genital plate. 

Localities: found in every state west of the Great Plains, as well as South 

Dakota, Iowa, and Louisiana. Canada: 

Additional record: Michigan (Snider, 1967) (7). 

Entomobrya (Entomobryoides) guthr1e1 

All figures after Christiansen. 

A) Habitus. 
FIGURE 72) 

B) & C) Ungues and unguiculus, specimens from British Columbia. 

D) Same, specimen from South Dakota. 

E) Same, specimen from Colorado. 

F) - H) Mucrones from different localities h -~ , s Ow4ng extreme forms. 

I) External labial seta, specimen from WyOll'ing. 

J) Same, specimen from Colorado. 

K) Male genital plate, specimen from Oregon. 

L) Same, specimen from South Dakota. 

M) Same, specimen from Colorado. 

l .....___ -
M' 



Entomobrya (Entomobryoides) mineola Folsom, 1924 
--== 

Refs.: Am. Mus. Novit. 108:5; Christiansen, 1958c. 
Description 

Color: background yellow, sometimes suffused with blue or brown; pattern 

purple to black in the form of irregular mediolateral dark patches and lateral 

marginal dark borders. Labral papillae unisetaceous. Internal "smooth" setae 

of tibiotarsus varying from slightly to strongly differentiated. Maximum 

length 2.0 ff'lffl. 
Remarks 

There are occasional very dark specimens, but when these are bleached the 

underlying, characteristic pattern of paired spots can usually be seen. The 

chaetotaxy was seen on very few specimens, and may be more variable than 

indicated here. The male genital plate was seen clearly on one specimen; 

rather than being like that of purpurascens, as previously described, it 

appears to be intermediate between this type and that of guthriei (see figure). 

Localities: Massachusetts - Middlesex Co., Norfolk Co.,"Plymouth Co.; New 

York - Nassau Co. (type), Tompkins Co.; North Carolina - Graham Co., Wake 

Co.; South Carolina - Geor,~fW' C4. Additional record: Maryland (Ostdiek, 1961). 

A) Habitus, after Folsom. 
Entomobrya (Entomobryoides) mineola 

B) Kind foot complex, specimen from Pennsylvania, after Christiansen. 

C) Eyes, after Folsom. FIGURE 724 

D) Mucro, specimen from Pennsylvania, after Christiansen. 

£) & F) External differentiated labial setae, two specimens from different 

Massachusetts localities, after Christ_iansen. 

G) Male genital plate, specimen from Middlesex Co., Massachusetts. 

oo l­
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Entomobrya (Entomobryoides) purpurascens (Packard), 1873 978 
Fig. 725 

Refs.: Rep. Peabody Acad. Sci. 5:39; Christiansen, 1958c. 

Description 
Color: two rather distinct forms; notthern form (A), background white 

with bluish or purplish pigment generally distributed except for darker seg­

mental margins and cheek patches and a pale V-shaped middorsal mark on the 

head; southern form (B), somber background with definite but irregular and 

variable pattern of dark pigment (o~ten purplish-brown) on the trunk, usually 

with pale anterior and medial areas and darker sides and posterior areas on 

all body segments, sometimes with very dark lines posteriorly on the first 

3 abdo~inal segments. Labral papillae unisetaceous or bisetaceous, rarely 

trisetaceous. Differentiation of internal "smooth" tibiotarsal setae varying 

from weak to striking. Maximum length 2.5 n111. 

Remarks 
This is the commonest species of the subgenus in the eastern half of 

the United States. It is easily distinguished from mineola by the pattern, 

and from dissimilis by the differentiated seta of the labial appendage and, 

generally, by the mucro, unguis, and chaetotaxy. 

Localities: we have this species from numerous localities in the United 

States and Canada. The form A appears to occur in Wisconsin, Minnesota, Iowa, 

eastern Canada, and all states e·ast of the Mississippi and north of Tennessee. 

The patterned form B occurs south of central Tennessee and in east Texas, 

Louisiana, Missouri, Illinois, and Iowa. We have not seen populations from 

West Virginia or Kentucky. A record from Carlsbad Caverns, New Mexico, may 

represent an introduced population. 

Additional recordR: California (Scott, 1942); Idaho (Wray and Knowlton, 1956); 

Oklahoma (Fenton and Howell, 1957); Oregon (Scott and Yosii, 1972); Utah 

(Wray et al, 1950); Washington (Hills and Rolfs, 1933). Alberta 

(Scott and Yosii, 1972). These records may actually represent the variable 

western guthriei, and need verification. 

Elology: ~1ll3on, 1960. 

'\ 
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FICUR.E 725 

£ntomobrya (£ntomobryoldes) purpurascens 

All figures after Christiansen. · 

A) Habitus, specimen from ~assachusetts. 

B) Pattern of type A, specimen from Ha.ssachusetts. 

C) - £) Pattern variations. 

C) Specimen from Illinois. 

0) Specimen from Iowa. 

E) Specimen from Louisiana. 

F) Hind foot complex, speclmen from Louisiana. 

C) Labral paplllae, specimen from Massachusetts. 

H) & I) Mucronal variations, specimens from Massachusetts. 
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J) & K) Variation in external labial papillae, specimen from Massachusetts. 

L) Male genital plate, specimen from Kew Hampshire. 



Subgenus Homidla BHrner, 1906 

Type species: Entomobrya (Homldia) cingula BHrner, 1906. 

Thla subgenus is characterized by the presence of spines on the iMer 

dorsal surface of the dens ln adult specimens. In addition, the external 

differentiated seta of the labial appendage is much thinner than normal 

setae, and does not reach more than 3/4 of the way to the apex of the same 

papilla. T~e labral paplllae are low and non-setaceoua. In chaetotaxy, the 

subgenus is unusual ln the absence of m3 on the third abdominal segment. 

This character distinguishes it from all other subgenera, and will allow 

recognition of Juveniles, which, in at least one of our species, lack the 

dental spines. 

There are two Nearctic species: l) sauteri, 2) ~-

Key to Nearctic species of the subgenus Homidia 

*l) Third thoracic segment with .a clear transverse band----!•(!,.) sauteri 

980 

*L•) Third thoracic segment without transverse band----------- E. (!.) ~ ~ -

Entomobrya (Homidia) aauteri BHrner, 1909 

Refs.: Sber. Cea. naturf. Freunde Berl. 1909:120; Christiansen, 1958c, 

Stach, 1963. Description 
Color: background yellow to orange; blue-black pigment almost completely 

covering the third thoracic and third abdomin~l segments and forming broken, 

irregular transverse bands on the middle and posterior ~argins of the fourth 

abdominal segment and on the fifth and sixth abdominal segments; a thin band 

on the anterior and lateral margin• of the second thoracic segment and sometimes 

on the anterior margin of the second abdominal segment. Head about 1.4 times 

as long as broad. Body not compressed. Apex of fourth antennal sep1ent with 

2 clear, separate, apparently retractile lobes. Third antennal segment with 

2 large, elliptical, apical aensillae, definitely thicker than normal setae·. 

Unguiculu• of first pair of legs much shorter than those of second and third 

pair. Dental spines 18-33 on our specimens. Anteapical mucronal tooth clearly -~ 

lac;er than apical. Body aetae of type l greatly expanded at apex and 



str.ikingly bent. Setae of type 5 slender, multilaterally ciliate for 4/5 of 981' 

length. Maximum length 3.5 mm. 

Remarks 
This very striking species is probably introduced. The chaetotaxy has 

been seen on only 2 specimens. 

Localities: Louisiana - Jefferson Par., Ouachita Par., St. Charles Par.; 

Tennessee - Shelby Co. 

Additional record: Kentucky (Lesshafft, 1977). 

Entomobrya (Homidia) sauteri 

A) Habitus, specimen from Louisiana, after Christiansen. 

B) Chaetotaxy of left half of first three abdominal segments, specimen from 

Ouachita Par., Louisiana. 

C) Hind foot complex, specimen from Ouachita Par., Louisiana, after Christiansen. 

D) Outer portion labial organ, after Stach. 

E) Mucro, specimen from Louisiana, after Christiansen. 

F) Dental spfn~s, specimen from Louisiana, after Christiansen. 

G) Male genital plate, after Stach. 
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Entomobrya (Homidia) ~ Denis, 1939 Fig. 727 

Refs.: Boll. Lab. Zool. gen. agr. Portici 22:310; Stach, 1965. 

Description 

Color: background yellowish; blue to blue-black pigment in the form 

of lateral stripes, usually a middorsal stripe, and some washings of paler 

pigment. Head slightly longer than broad. Body not compressed. Apical organ 

of fourth antennal seg~ent with 2 separate bulbs. Apical organ of third 

antennal segment with 2 elliptical pegs, about as thick as largest neigh­

boring setae. Unguiculus of the first pair of legs much shorter than that 

of the second or third pair. Dental spines absent in juveniles, up to 18+18 
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in adults. Apical mucronal tooth clearly smaller than anteapical. Body setae 

of type l mostly with apex greatly expanded. Setae of type 5 slightly medially 

expanded and multilaterally ciliate for most of length. Maximum length 3.0 l!'ffl. 

Remarks 

This species shows some variation in the chaetotaxy of the third abdom­

inal segment, with a third seta between a2 and a3 present in about l/4 of our 

specimens. The pattern also varies, but about 4/5 of all specimens we have 

seen have some vestige of the middorsal line. The male genital plate was 

seen indistinctly on one specimen only; it appears to be similar to that 

figured by Stach for!• (.!!,.) sauteri. The species has been recorded only 

within the last 8 years, and probably is a recent introduction. 

Localities: Georgia - Troup Co.; Illinois - Johnson Co. (cave); Louisiana -

Baton Rouge Par., Ouachita Par. 



Entomobrya (Homidia) ~ '983 

All figures of speci~ens from Ouachita Par., Louisiana. 

A) & B) Diagrammatic views of pattern variations. 

C) Chaetotaxy of first three abdominal segments, left side. 

D) Fore foot complex. 

E) Hind foot corr.plex. 

F) Apex of antenna. FIGURE 727 

G) Mucro. 

H) Dental spines. 

I 
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Subgenus Mesentotoma Salmon, 1942 
984 

Type species: Mesentotoma exalga Salmon, 1942. 

The Nearctic species of this subgenus is characterized by the bidentate 

mucro without a basal spine and the strongly excavate unguiculus. It also 

lacks an apical antennal bulb. There is a single species, E. (M.) laguna, 

restricted to the littoral zone in southern California. 

Entomobrya (Mesentotoma) laguna Bacon, 1913 Fig. 728 

Refs.: J. Ent. Zool. 5:202: Christiansen, 1956, 1958c. 
Description 

Color: gray-brown to gray-blue except for appendages, which are always 

blue; pigment generally distributed over body except for venter and irregular 

pale spots; head with a double dorsal V-shaped mark. Head roughly circular. 

Body oval, not flattened or compressed. Second antennal segment with a 

basal subsegment (sometimes indistinct). External differentiated seta of 

labial appendage very blunt and thick. Most inner tibiotarsal setae "smooth", 

i.e. without projecting ciliations. Apical mucronal tooth much longer than 

anteapical. Maximum length 2.0 mm. 
Remarks 

This species was described from a sandy beach, but is commonly collected 

o~ or under rocks between the tide lines on rocky coasts, together with 

Archisotoma. 

Localities: California - Los Angeles Co., Orange Co. (type). 

Entomobrya (Mesentotoma) laguna 
FIGURE 728 

All specimens from California. 

A) Dorsal chaetotaxy of left half of first three abdominal segments, specimen 

from Laguna beach. 

B) Hind foot complex, after Christiansen. • 

C) Apex of antenna, after Christiansen. A 
.....,...,_,_ 

• . 
D) Base, second antennal segment, after ChriatiansP-n. • • • . 

• . 
/V"'I . . . 

• 

. 

E) Mucro, after Christiansen. ....._.__... .. 
F) ~ale senttal plate, aft~r Christiansen. 

~ 

~ 
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Genus~ Brook, 1882 

Type species: curviseta Brook, 1882 

Syn.: Parasinella Bonet, 1934 (type species: cavemarum). 

D 

We include in this genus all the Nearctic scaleless En tomobryinae with fewer than 6+6 
'-" 

eyes. The general habirus, male genital plate, and most other characteristics are very similar to 

those of Entomobrya s.l., from which this genus differs consistently only in eye number. Most 

species, however, also differ in features associated with subterranean or ca.vemicole habitats, 

including loss of pigment, development and modification of antenna! sensilla,, , and hypertrophy or 

basal displacement of ungual teeth. Tibiotll'Sal setae are (sometimes with 1 exception) all ciliate but 

the degree to which the ciliarions are appressed to the axis varies greatly (Chen & Christiansen 

1993). Those with the ciliations very closely appressed appear "smooth" or striate under the light 

microscope. 

Remarks 

The new characteristics introduced by Chen & Christiansen (1993) make the present 

classification of this genus entirely unreliable. Initial examination of a number of species show that 

their application to the Nearctic fauna would require considerable modification of the system. It 

has also shown that while some species (such as S,. haa::i) appear to have the same parameters 

under the new system as under the old, others such as ~ cavemarum and S,. sexocu!ara would 

appear to consist of a number of distinct taxa. A realistic classification must await extensive srudy 

involving fresh material and a re-analysis of presently described taxa. We here describe one new 

species where ~e have ample materials and there is little question of it being part of an already 

described taxon, using the new criteria as possible. We enter this in the table and ~eys but limit the 

table to the old criteria, since we have neither the specimens nor the rime to revise the Nearcric 

fauna of the whole genus. Below we reprint the appropriate remarks from the first edition. 

E 



The distribution of macrochaetae and bothriotricha on the trunk appears to be quite constant 

within species and shows significant interspecific differences. We have limited our consideration 

to the first three abdominal segments, where the setae e relatively easily studied; the variable setae 

are shown in Fig. 729A with the letter designations we have assigned to them. The labial triangle 

setae are also of some use but their intraspecific variation makes them less valuable; Fig. 729B 

shows our labeling of these setae. Other features which may be taxonomically useful but which 

are not considered here include the labral papillae, which are obscure and difficult to see; the 

trochanteral organ, whose intraspecific variation needs analysis; and the chaetotaxy of other 

segments. 

AB OO~!INAi CHAE't:C !AXY 1 
I 

0 d a 
C. 0 0 I 

0 

8 

729 

There are 18 described Nearctic species: 1) ~. 2) li!!A, 3) alata, 4) avita, 5) baca, 

6) 12am, 7) basidens. 8) bjnocu!ara, 9) ~. 10) cavemarum. 11) curvisera. 12) hoffmani. 

13) krekeleri, 14) guadrioculara, 15) recens, 16) sexoculata, 17) ~. 18) tenebricosa. 
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TABLEXXXIV CX) 

0) 
Characteristics of Nearctic Species of Sinella 

Species Abdominal Macrochaetae (per side) 
Inner Unguis Abd. 1 Abd.2 Abd.3 

Eye No. Basal Outer Edge of number a2 A3 M A2 A3 M3 MJe 
number Teeth p . I au Unguiculus 

aera 2+2 3(-4) ::::; ciliate-serrate 6-7? + + 4 - + + 

~ 0 2 = smooth 7 + + 4 + + + + 
alata 0 2 * tooth± ? + + 4 + + + 

avita 0 4 * smooth ? + + 4 + + + 

m 0 3 * ciliate 8 + + 4 + + + 

barri 0-2+2 3(-4) = cilliate-serrate 7 -(+) + 3 + + + 
b~id~n~ 0 2 * smooth 7(-9) -(+) + 3-4 - + + 

binoculata 1+1 3(-4) * ciliate-serrate -78 + + 4 + + + 

caeca 0 3 * TOOTH 4 - - 3 - + 

~av~marum 0 3 * (smooth)- 7-9 + + 3-4 + + + 
serrate 

curviseta 2+2 3-4 ::::; serrate 6 - + 3 - - + 

hQffinani 0 2 * smooth 7-8 + + 3-4 + + + 

kr~keleri 0 2 ::::; smooth 7 - +(-) 4 - + + 

guadrQculata 2+2 3 ::::; ciliate-serrate 6-8 + + 3-4 + + + 

~ 1+1-3+3 4 ::::; ciliate-serrate 7 + + 4 (+)- + + 

~~XQCulata 3+3 3 ::::; smooth-ciliate ? + + 4 + + + 

~ 0-3+3 4 ::::; ciliate 9-10 + + 4-5 + + + 

t~nebricQ~a 0 3 * tooth 4 - - 3 - + 

1 '# = unequal 

\ 
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Key to Nearctic Species or Sjnella 

1) Eyes present -----------------.;----------------------------------------2 
l ') Eyes absent --------------------------------------------------------10 
2) Only 1 + 1 macrochatae medial to lateral bothriotricha on the third abdominal segment (Fig. 

7 30A) --------------------------------------------------------------------s.. cs..) curyjsera 
2') 2+2 or 3+3 macrochaetae medial to lateral bothriotricha on third abdominal segment (Fig. 

7 30 B) --------------------------------------------------------------------------------------------3 

730 

3) 

3') 

4) 
4') 

\ 

B 

Anterior macrochaeta in m arc on second abdominal segment missing; species found cast o~ 
the Rocky Mountains (Fig. 73 lA) ------------------------------------------S,. ~-) barn 
Anterior mac . rochaetae in m arc on second abdominal segment normally present; (Fig 

~ . 4 73 lB); West Coast Species-----------------------------------------------------

~ \ 
,-

\ B 
731 • • \A ..... \ 

C .. 
• f • 

\ t ~ 
I I 

Apical tooth of unguis well developed (Fig. 731. lA) -----------------5 
Apical tooth of unguis minute (Fig. 731.lB) or abscnt--------------------6 

5) Apical tooth on unguis usually much longer than others, large (> 2 mm); cave species --
-------------------------------------------------------------------S.. CS..)~ 

5') Apical tooth on unguis never longer than others, small(< 2mm); surface species------
-------------------------------.----------------------------------S,. CS,.)~ 

6) 2 Macrochaeta on abdominal segment 3 ( without dotted macrochaeta. in Fig. 729A) --
------------------------------------------------------------------------S,. ~.) ~ 

6') 3 Macrochaeta on abdominal segment 3 (with dotted macrochaeta in Fig. 729A) prcscnt---
--------------------------------------------------------------------------7 

-------



7) 
7') 

Eyes 3+3 ---- -------------------------
Eyes 1 + 1 or 2+2 ------------------------------
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----s.. CS,.) sexoculara 
-----------8 

8) Eyes usually 1 + 1; basal ungual teeth unequal --------------------S.. CS,.) binoculata 
8') Eyes 2+2; basal ungual teeth equal------------------------------------------ ---9 

9) Eyes contiguous------------------- ------------------------------S.. CS,.) quadrioculara 
9') Eyes widely separated -------------------------------------------------------.5,. (.S_.) ~ 

10) Inner ungual teeth 3 or 4 --------------------------------------------------------------------------1 l 
1 O') Inner ungual teeth 2 -------------------------------------------------------------------------------18 

11) Mucro with apical tooth and basal spine only---------------- ---------12 
11 ') Mucro with apical and anteapical teeth and basal spine -------------------------------------13 

12) Basal spine of mucro not nearly reaching apex of mucro, some cenent hairs clavate ---
---------------------------------------------------------------5.. a:.)~ 

12') Basal spine of mucro reaching apex of mucro, all tenent hairs acuminate -----------
-----------------------------------------------------------------.5,. ~-) tenebricosa 

13) Anterior macrochaeta in m arc on second abdominal segment absent (Fig. 73 lA) --14 
13') Anterior macrochaeta in m arc on second abdominal segment present (Fig. 731B) -----15 

14) Basal teeth of unguis subequal or only slightly different (Fig. 732A) ---.S.. (.S_.) barri 
14') Basal teeth of unguis strikingly different (Fig. 732B)---- .S,. (.s..) cavemarum 
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15) 4 inner ungual teeth ---------------------------16 
15') 3 iMer ungual teeth---------- ,-------------------17 

16) Apical ungual tooth elongate with filament--, ----.S.. (.S_.) tecta 
16') Apical ungual tooth nonnal or minute -----------------.S.. (S_.) avita 

17) Apex of external differentiated labial scta definitely exceeds apex of "same" papilla; basal 
ungual teeth subequal or with one slightly larger than the other (Fig. 732A); West Coast 
species----------- ,_______________ -----s.. (5..) m 

17') Apex of external differentiated labial seta usually about on level with apex of "same" 
papilla: one basal ungual tooth strikingly larger than the other (Fig. 732B); east of Rocky 
Mountains ------------------- ,___ ----s.. CS,.) cavemarum 

18) Fowth antenna! segment longer than cephalic diagonal; basal ungual teeth subequal and 
small (Fig. 732A) ----------------- ,----------------------19 

18') Fowth antenna! segment shorter than cephalic diagonal; basal ungual teeth unequal with 20 
one very large (Fig.732B) --------------------------------------



19) Macrochaetae A: and M. present on third abdominal segment (Fig. 733A) -.S.. CS..) wia 
19') Macrochaetae A: and M. absent on third abdominal segment (Fig. 733B) -- --

------------------ ·-- -----------------------------.S.. CS..) mkelai 

733 0 l 
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20) Macrochaeta A1 on third abdominal segment absent ---------.S.. CS..) basidens 
20') Macrochaeta A: (dotted in Fig. 729B) present----- -----------------------17 

21) 

21') 

Apical tooth of mucro 3-3.5 rimes as long as anteapical tooth (Fig. 734A) -------
--------- -------------------------------------- - ,S. (,S..) hoffrnani 
Apical tooth of mucro twice as long as anteapical (Fig. 734B) --------,S.. (,S..) ~ 
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Not included in key: 

••~ Harvey, 1900 

**guthriei <Mills, 1931) 

~ Schaffer, 1896 

**lucifuga (Folsom, 1902) 

Pseudosinella_, = sexoculaca? 

-Entomobryoides 

no valid Nearctic records 

=cavemarum 

~ {Sjnella} mi. Christiansen & Bellinger, 1980 

Description 
Color: white or bluish with 2+2 eyes, one in back of the other, on separate patches. 

Fourtljincennal segment .5-.6 as long as cephalic diagonal, with a vestige of an apical bulb in the 

form of an indentation or sunken lobe; subapical organ not observed. Apical organ of third 

anteMal segment with pcglike scnsilla. External differentiated scca of labial appendage barely 

attaining apex of same papilla or exceeding it by (rarely) as much as 1/5 of its length. All labial 

triangle sctae smooth; scta ~ less than half as long as longest scca and variable in position; scca r 

about 2/3 as long as longest seca. Inner surface of tibiotarsus with some heavy setae having 
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striations visible only under high magnification. Tenent hair usually acuminae, but occasionally 

the third or second and third feet have weakly clavate tenent hairs. Unguis normally with 3 inner 

teeth; occasionally a minute fourth, subapical tooth is present. Unguiculus acuminate. Mucro with 

apical tooth 1 1/2 to 2 times as long as anteapical tooth. Maximum lenth 1.6 mm. 

Remarks 

The eyes of the typical form of this species resemble those of S.. curviseta, but the 

mucronal structure and chaetotaxy are quite different In notes made much earlier on this species, 

some speciemes are described as having 3+ 3 eyes on single patches; but all speciemens in which 

we could determine the chaetaxy had the typical eye structure. The single California specimen 

differs from those from Oregon in lacking seta m3 on the second abdominal segment and having 

the unguiculus heavily serrate. 

Type locality: Corvallis, Benton Co., Oregon, 20 April 1942 (R. Post). 

Additional locality: California - Fresno Co. 

FIGURE 735 

Sinella {Sjnella} am 
All figures of specimens from type locality. 

A) Habitus. 

B) Dorsal chaetotaxy of left side of second and third abdominal segments. 

C) Hind foot complex. 

D) Apex of antenna. 

E) Apex of antenna of different specimen from same collection. 

F) Inner sctae of tibiotarsus, contrasting the "smooth"with the ciliate sctae. 

G) Male genital plate. 
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Sinella (Sinella) agna,Christiansen & Bellinger, 1980 F1g. ?J6 ---
Description 

Color: white without trace of pigment. Fourth antennal segment l.l -

1.8 times as long as cephalic diagonal, without apical bulb but with a forked 

"pin" seta and ovoid subapical organ. Third antennal segment with paddle­

shaped apical sensillae, thickened along l margin, and with 1S-20 slender 
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--------­blunt setae on ventral surface of apical third of segment.·· Labial appendage with 

ternal differentiated seta heavy and not reaching apex of sa~e papilla. All 

labial triangle setae smooth; setae m2 and r l/2 to 2/3 as long as longest 

seta. Inner tibiotarsal setae all ciliate, with largest_ setae only slightly 

less coarsely ciliate than smallest. Tenent hair short and acuminate. Unguis 

elongate, with 2 small equal basal inner teeth on a COfflllon platform; lateral 

teeth small and basal. Unguiculus swollen basally. Ventral tube with about 

40 anterior, 30 posterior, and 10+10 to 14+14 distal lateral setae. Hucro 

extremely elongate, with apical tooth more than 3 times as long as anteapical. 

Maximum length 4.S mm. 

Remarks 

This species resembles .2.• krekeleri strikingly in general morphology, but 

differs in the chaetotaxy and structure of the fourth antennal segment. It 

probably arose from!• hoffmani, from which it is easily distinguished by the 

chaetotaxy and structure of the unguis. 



Type locality: Mill Run Cave, Tucker Co., West Virginia, 24 August 1966, 

(Holsinger). 

Additional localities: .· West Virginia - Preston Co., Randolph Co. Kno\oltl 
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---------
only from caves. 

Sinella (Sinella) agna 

A) Habitus 1 type specimen. 

B) Dorsal macrochaetae and bothriotrichia, 
left side, third thoracic through 
third abdominal segments, type· specimen. A 

C) Hind foot complex. specimen from Tucker Co. 1 

West Virginia. 
D) Sensory setae of antennal apex, same specimen. ,-,.::::-----. 

E) Mucro, same specimen. 

F) Apex of ventral tube, same specimen. 
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Sinella (Sinella) alata Christiansen, 1960 

Ref.: Ann. ent. Soc. Am. 53:486. 

Description 

C 

E 

Fig. 7J7 

Color: dull y~llow to white without trace of pigment. Fourth antennal 
.. 

segment about 2/-3 as long as cephalic diagonal; without apical bulb, with 

subapical organ peglike 1 with associated forked, peglike seta. Apical organ 

of third antennal segment with paddle-shaped sensilfae with smooth margins; 

I 



apical ventral third of segment with 6-8 slender blunt setae. External diff- 994 

erentiated seta of labial appendage very thick and just attaining apex of same 

papilla. All labial triangle setae smooth, with~ and r about half as long 

as longest seta. Little or no differentiation in the ciliation of inner tibio­

tarsal setae. Tenent hair short and acuminate. Unguis with a small external 

tooth and a pair of large inner basal teeth, one over twice as long as the 

other. Unguiculus acuminate with, at least on some feet, a distinct outer 

tooth. Mucro with apical tooth about twice as long as anteapical. Maximum 
Remarks 

length 2.2 lffll. 

This form clearly evolved from.!• cavernarum, but the genital plate of 

the male, the toothed unguiculus, and the peculiar pegs of the fourth antennal 

segment all appear to justify separation. 

Localities: Indiana - Clark Co., Greene Co., Lawrence Co., Monroe Co. (type); 

known only from caves. 

Sinella (Sinella) alata 

A) Habitus, specimen from Clark Co., Indiana. 

(~a ~i 
E ~~ 

F

,a, v,i 
£) Subapical sense pegs of antenna, two different type specimens. !fl 
F) Apical organs of third antennal segment, type specimen. 

G) Apic•l organ of third anteMal ••gment, apecimen from Lawrence Co, Indiana./ 

B) Hind foot complex, type specimen. 

C) Mid unguis and unguiculus, type specimen. 

D) Subapical sense pegs of antenna, type specimen. 

0 

H) Differentiated seta of labial appendage, , type specimen. H 

I) Large "smooth" and ciliated setae of inner tibiotarsus, type specimen. 

J) Male genital plate, type specimen. 

K) Mucro, type specimen. 
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Sinclla (Sinella) ~ Christiansen, 1960 Fig. 7)8 

KP.(.: Ann. ent. Soc. Am~ 53:484. 
Desc!'iption 

Color: white without pigment. Fourth antennal segment about 3/5 as long 

as cephalic diagonal, without apical bulb, with flanged subapical organ. Apex 

of third antennal segment with 2 oval pegs, and about 6 slender blunt setae 

ventrally. External differentiated seta of labial appendage definitely ex­

ceeding apex of same papilla and slightly thicker than apical seta. All setae 

of labial triangle smooth; seta m2 less than half, and seta r about 3/4, as 

long as seta m1• Internal setae of tibiotarsus differ only slightly in cilia­

tion. Tenent hair strongly clavate. Unguiculus acuminate. Ventral tube with 

about 7+7 distal lateral setae. Mucro with apical tooth about twice as long 

as anteapical. Maximum length 2.3 rm,. 

Remarks 
The maintenance of this . form as a species distinct from;_!. cavernarum is 

dubious. The clavate tenent. hair and peculiar subapical antennal organ show 

intermediate conditions· in 2 Illinois populations and l nor.th ce~tral.Kentucky 

population of cavernarum.· Howeve-r the- nonnal differenc.es in these char'f.cters 

and in foot structure -lead-us·to maintain the separation pending further study. 

Localities: Kentucky - Crittenden Co. (type), Harrison Co., Livingston Co.; 

Missouri - Jefferson Co.; known only from caves. 

FIGURE 7J8 

Sinella (Sinella) ~ 

All figures of type specimens. 

A) Habitus. 

B) Hind foot complex. 

C) Subapical sense organs of _fourth antennal segment. 

D) Apical organ of third antennal segment. 
. . 

E) Blunt setae on opposite side of apex of third antennal segment. 

F) Differentiated seta of labial appendage. 

G) "Smooth11 and ciliate large setae on inner margin of tibiotarsus. 

H) Male genital plate, fr~m sfd·e. 

I) Mucro. 
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Sinella (Sinella) baca, Christiansen & Bellinger, 1980 Fig. 7)9 

Description 
Color: white without trace of pigment. Fourth antennal segment .75 - .9 

times as long as cephalic diagonal; without trace of apical bulb; with a peg­

like subapical organ. Third antennal segment apicoventrally with some 15-20 

slender blunt aetae. External differentiated aeta of labial appendage ex­

ceeding apex of same papilla by 1/6 - l/4 of its length. Labial triangle with 

setae M2 and R usually ciliate and about half u long as longest seta. Some 

inner tibiotarsal setae with strikingly finer ciliation than others. Tenent 

hair truncate to clearly clavate. Basal pair of ungual teeth about twice as 

large as median tooth. Unguiculus acuminate. Ventral tube with 11+11 to 12+12 

distal lateral setae. Mucro with apical tooth l 1/2 to 2 times as large as 

anteapical. Maximum length 3.0 ff'lft. 

Remarks 

Thia species is similar to!• sexoculata in many respects and probably 

represents a recent derivative. The apical organ of the third antennal seg­

ment was seen on only two specimens. The labial triangle aetae appear to be 

quite variable, with Mand R ciliate in 5 of 9 specimen• examined and smooth 

in the others. This species resembles!•.!?!!!!, in many respects, but is easily 

distinguished by the chaetotaxy. 

Type loca .i ty: Empire Cave, Santa Cruz Co., California, 29 Jan. 1960. 

Additional localities: California - Butte Co., Calaveras Co. (cave), Contra 

Costa Co., Napa Co. (cave). 
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FIGURE 739 

Sinella . (Sinella) ~ 

All figures of type specimens. 

A) Outline of head and trunk. 

B) Hind foot complex. 

C) A single apical sensilla of third antennal segment. 

D) Labial triangle, right side; encircled setae 

E) Differentiated seta of labial appendage. 

F) "Smooth" and ciliate large setae of inner tibiotarsus. 

G) Posterior half of right side of male genital plate. 

H) Apex of dens and mucro. 
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Sinella (Sinella) barri Christiansen, 1960 

Ref.: Ann. ent. Soc. Am. 53:488. 

Fig. 740 

Description 

Color: ranging from white to yellow with scattered reddish or bluish 

pigment granules; eyes usually absent, occasionally 2+2, small and variously 

placed but always close together. Fourth antennal segment .7 - .9 times as 

long as cephalic diagonal, without retractile apical bulb or differentiated 

subapical organ. External differentiated seta of labial appendage exceeding 

apex of same papilla for 1/5 to l/2 its length. Setae of labial triangle all 

smooth, varying considerably in number and size. Largest inner tibiotarsal 

setae so finely ciliate as to appear smooth at lov magnifications. Tenent 



hair acuminate or (rarely) truncate. Unguis with median and subequal basal 

inner teeth, all relatively small; a fourth, minute, subaplcal tooth sometimes 

present. Ungulc11lus acuminate, with outer edge finely ciliate to serrate. 

Ventral tube with 28-36 anterior setae and 9+9 to ll+ll distal lateral setae. 

998 

Mucro with aplc~I tooth 2.6 to 3 ti~es as long as anteaplcal. MaKimum length 3.0 ff'!ffl. 

Remarks 
This species is extremely variable ln msny features; however, the varia-

tion does not sppear to be sufficiently congruent to justify splitting it into 

a number of taxa. It is interesting that almost all the ~ore western popula­

tions are eyed, as is the single surface collection, while none of the extreme 

eastern forms have eyes. The species has several constant features, including 

the absence of macrochaeta MJe on the second abdominal segment; in this respect 

it resembles the introduced species I•~ and curviseta, but arr.ong native 

species only I• hoffmani and (exceptionally) I• quadrioculata are similar. 

Localities: Arkansas - Clay Co., Randolph Co.; Illinois - Hardin Co.; 

Indiana - Fayette Co. (epigeic); Kentucky - Barren Co., Grayson Co., Henry 

Co., Ohio Co.; Missouri - Perry Co.; Tennessee - Blount Co., Cannon Co., 

Cumberland Co., DeKalb Co., Maury Co., Monroe Co., Perry Co. (type), Robertson 

Co., Sumner Co., Union Co., Wayne Co.; Virginia - Giles Co., Scott Co., Smythe 

Co., Washington Co. All localities from caves except as indicated. 

Sinella (Sinella) ~ FIGURE 740 

A) Normal chaetotaxy of left aide of second and third abdominal segments. 

B) Rare type of chaetotaxy of second abdominal segmen~; encircled setae vary 

in position. 

C) Hind foot complex, specimen from cave, Robertson Co., Tennessee. 

D) Apical organs of .third antennal segment showing different forms. 

E) Labial triangle, right side; encircled setae vary in position and may be 

absent. 

F) Right side of ventral tube, specimen from cave, Union Co., Virginia. 

G) "Smooth" and ciliate large setae of inner tibiotarsus, type specimen. 

H) Basal half of male genital plate, left side, specimen from cave, Robertson 

Co., Tennessee. 

I) Mucro, type specimen. · 
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Sinella (Sinella) basidens Bonet, 1934 Fig. 741 

Ref.: Arch. Zool. exper. gen. 76:368 (cavernarum var.); Christiansen, 1960a. 

Description 

Color : white without trace of pigment. Fourth antennal segment 3/4 to 

9/10 as long as cephalic diagonal, without apical bulb or clearly differentiated 

subapical organ but with a clear apical "pin" seta which is sometimes forked. 

Third antennal segment with about 14 ventral, curved, blunt setae. Second 

antennal segment .43 to .S7 aa long as cephalic diagonal. External different­

iated seta of labial appendage exceeding same papilla by l/8 to l/5 of its 

length. All labial triangle aetae smooth; aetae "'2 and r 1/2 to 2/3 as long 

aa longest seta and extremely variable in position. Trochanteral organ with 

setae strikingly spinelike. Inner tibiotarsal aetae all clearly ciliate, with 

ciliations of largest setae only slightly smaller than those of small aetae. 

Tenent hair short and acuminate. Unguis with lateral teeth very small. Un­

guiculus not normally swollen basally; outer edge smooth. Ventral tube with 

32-36 anterior, 12+12 to 15+15 distal lateral, and about 26 posterior setae. 

Mucro with apical tooth 3 - 3.5 times as long as anteapical. Maximum length 

4.0 mm. 
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Remarks 

This species is very similar to s. krekeleri in many respects, but may be 

distinguished by the ungual structure and (most specimens) by the antennal 

ratios. The male genita l plates are also quite different. The two outlying 

populations of this species {Carter Co., Ky. and Clay Co., Tenn.) show a 

nu~ber of minor differences from the typical form. No mature males of these 

populations have been seen, and study of the male genital plates may show that 

they are best considered to be distinct species. 

Localities: Kentucky - Anderson Co., Carter Co.7, Fayette Co. (type), Jessamine 

1000 

Co., Mercer Co., Scott Co., Woodford Co.; Tennessee - Clay Co.7 Known only from caves. 

Sinell4 (Sinellal basidena FIGURE ?4l A 
A) Habitus, specimen from Woodford 

B) Hind foot complex, specimen from Mercer Co., Kentucky.~ 

C) Apex of fourth antennal segment, same specimen. 
H 

D) Apical organ of third antennal segment, specimen from Mercer Co., Kentucky. 

E) Blunt setae of opposite side of third antennal segment, specimen from 

Mercer Co., Kentucky. 

F) Typical labial triangle setae, left side, specimen from Boyle Co., Kentucky. 

G) Unusual labial triangle setae, specimen from Woodford Co., Kentucky. 

H) Male genital plate, specimen from Mercer Co., Kentucky. 

I) Mucro, specimen from Edmonson Co., 

8 



Sinella (Sinella) binoculata (Schijtt), 1896 Fig .' 742 

Ref.: Proc. Callf. Acad. Scl. (2)6:178 (Entomobrya). 
Descrlptlon 

Color: white except for eyes. fourth antennal segment .55 to .70 times 

as long as cephalic diagonal, with small subapical pit but no apical bulb. 

External differentiated seta of labial appendage exceeding apex of same pap­

illa by 1/4 - 1/2 (usually 1/3 - 1/2) of its length. Labial triangle setae 

usually smooth; setae m2 and rare half as long as longest seta, and occasion­

ally ciliate. Some inner tibiotarsal setae finely ciliate in strong contrast 

to others. Tenent hair usually clavate, occasionally acuminate. Inner ungual 

teeth variable; distal tooth minute when present. Unguiculus acuminate. 

Ventral tube with 8+8 - 9+9 distal setae. Mucro with apical tooth 2 - 2.5 

times as long an anteapical. Maximum length 1.8 ml!'I. 

Remarks 
This species is distinguished from.!• quadrioculata by the eye number, 

absence of an apical antennal bulb, thickened differentiated labial appendage 

seta, and unequal basal ungual teeth. These differences, however, vary inde·­

pendently, especially in specimens which we assign to.!• guadrioculata but 

also (ungual teeth) in binoculata. The variation occurs mainly in California, 

where the 2 species are sympatric, but where some populations appear to be 

uniform in the variable characters as if genetically isolated. It is not clear 

whether there is a single locally variable species, a species complex with each 

local population being completely isolated and distinct, or two species with 

occasional hybridization between them; on the basis of present information we 

prefer the last possibility. S. binoculata in this sense may still include 

several distinct species; a single specimen from Corvallis, Oregon, with l+l 

eyes, has different abdominal chaetotaxy. See also remarks under S. ~-

Sinella (Sinella) binoculata 

A) Hab1tus, specimen from Santa Clara Co., California. FIGURE 742 

B) Dorsal macrochaetae and bothriotricha of left side, first 3 abdominal 

segments; seta represented by open circle may be absent. 

C) Hind unguis, specimen from Ventura Co., California. 

D) Apical sense organs of specimens from various California counties. 

1001 



E) Differentiated setae of labial appendage, specimen from Ventura Co., 

California. 

F) Male genital µlate, specimen from Santa Rosa Island. 

C) Mucro, specimen from Los Angeles Co., California. 

FIGGRE 742 
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Localities: California - Calaveras Co. (cave), Fresno Co., Los Angeles Co., 

San Luis Obispo Co., San Mateo Co. (type), Santa Clara Co., Santa Rosa Is., 

Shasta Co., Ventura Co. 
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~ (Coecobrya) tenebricosa Folsom 1902 Fig, 743 

Ref.: Psyche, . Camb, 9:365 

Syn.: Slne1la ~ of Christiansen and Bellinger, 1980, 1992, and Christiansen and Reddell, 

1986; not caeca Schott 1896. 

Description 

1003 

Color: white without trace of pigment. Fourth antennal segment .65 to .90 times as long as 

cephalic diagonal (generally .65 to .75), with a clear peglike subapical organ but without vestige of apical 

bulb. External differentiated seta of labial appendage exceeding same papilla by 1/8 to 1/4 of its length. 

All labial triangle setae smooth; m2 and r smaller than others and sometimes absent. Some inner 

tibiotarsal setae very finely striate, appearing smooth at low magnifications. Tenent hair acuminate to 

strongly clavate. Unguis with I basal tooth much larger than others. Mucro unidentate. Maximum 

length 2.0 mm. 

Remarks 

Chen and Christiansen ( 1997) have offered a good deal of evidence to support the hypothesis that 

the species generally identified as Sinella (Coecobrya) caeca is in fact tenebricosa and not Schott's ~­

A detailed description of the species is available in that work. While some recent collections from 

California place doubt in the sharp distinction seen in this study, it still is clear that there is one apparent 

tramp•species and that it is quite constant in characteristics and does not match the original description and 

figures of Sinella ~- Thus, we maintain the name tenebricosa for the specimens we have found 

throughout most of North American (and much of the rest of the world) and leave the question of the true 

identity of Sinella ~ to be resolved by further study. 

Localities: Found throughout the United States and Southern Canada, primarily in caves and protected 

areas such as greenhouses. 

FIGURE 743 

~ <Coecobzya) tenebricosa 

A) Habitus, after Gisin. 

B) Dorsal macrochaetae and bothriotricha, left half of third thoracic through third abdominal 

segments, specimen from Iowa culture. 

C) Hind foot complex, after Goto, 1953. 

D) Differentiated seta of labial appendage, specimen from Iowa. 

E) "Smooth" and ciliated large setae from inner tibiotarsus, specimen from Missouri greenhouse. 

F) Male genital plate, specimen from Iowa greenhouse. 

G) Mucro, after Goto, 1953. 
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S1.nella. (Sinella) caverna.rum (Pa.ckard), 1888 Fig. 244 ·~ 

Refs.: Mem. na.tn. Aca.d. Sc1.. 4: 15 (Degeeria); Christiansen, 1960a. 

Syn.: lucifuga. Folsom, 1902, Psyche, Caiw,. Q: 165 (Kntomobrya.). 
"nescri ption 

Color: usually white, but occasionally with & sca~~ering or reddish 

pigment granules. Fac1es as in~.!:!!!:!• Fourth antennal segment 1/2 to 2/J 

as long ~s cephalic diagonal, without apical bulb; suba.pic&l organ varying 

from peglike to lamellate. External differentiated seta. or labial appendage 

with apex more or less on a level with apex of same papilla. All labial 

tria.ngle seta.e smooth; m2 and r about l/2 as long as longest seta.e. !Mer 

tibiota.rsal seta.e with ciliations which are sma.ller on heavier seta.e. Tenent 

ha.ir usually acwninate but occasionally clavate. Unguis with ■edi&n tooth 

occasionally well developed but usU&lly merely the end of a short l&mella. 

Unguiculus acwainate with outer margin usually ciliate or serrate. Ventral 

tube with 18 - 22 anterior, 9+9 (usually) to ll+ll distal lateral, and 22 - 28 

posterior setae. Mucro with apical tooth 2.5 - ) times as long as a.nteapical. 

Maximum length 2.5 IIUII. 



This widespread s-pecles shows considerable variation in ungua.l structure. 1005 

The presence of a supplementary m1 seta. below the noraal one is also coa■on. 

The relationship of~-~~•~-~. and~. !!lli is still not clear; 

more study ma.y show that the J should be united, or that cavern&rUII should be 

split into several ta.xa. This is primarily a cave species, but there are 2 

surface records and Folsom's record of lucifuga fro■ graves. The single 

Illinois surface specimen, and some Missouri cave speci■ens, apparently ha.ve 

third abdominal segment chaetotaxy like that of~. barr1. 

Cave localities: Illinois - Hardin Co., Saline Co., Union Co.; Indiana -

Clark Co., Crawford Co. (type), Greene Co., Jennings Co., Monree Co.(?), 

Washington Co., Wyandotte Co.(?); Kentucky - Barren Co., Breckenridge Co., 

Carter Co., Christian Co., Crittenden Co., Hardin Co., Hart Co., Henry Co., 

Larue Co., Livingston Co.; Maryland - Alleghany Co., Garret Co.; Missouri -

Franklin Co., Jefferson Co., Washington Co.; Pennsylvania - Huntingdon Co.; 

Tennessee - Hardin Co., Montgomery Co., Robertson Co. 

Surface localities: Illinois - Lee Co.; Indiana - Wayne Co.; Kentucky -

Jessamine Co.; Pennsylvania - Centre Co.; Washington D.C. 

Additional record: Virginia (Bonet, 1934). 

Sinella (Sinella) cavernarum FIGURE · 744 

A) H.abitus, specimen from cave, Crawford Co., Indiana. 

B) Dorsal chaetotaxy, left half of first 3 abdominal ae 

cave, Livingston Co., Kentucky. 

C) & D) Hind foot complexes, after Christiansen. 

E) Third antennal sepent apical organs, after Christiansen. 

F) Apex of fourth antennal aegJnent, after Christiansen. 

G) Differentiated aeta of labial appendage, after Christiansen. 

H) "Smooth11 and normal inner tibiotarsal aetae, after Christianaaa.. 

I) Anterior face of ventral tube, specimen from cave, Hardin Co., Tennessee. 

J) Male genital plate, after Christiansen. 
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Sinella (Sinella) curviseta Brook, 1882 

Ref.: J. Linn. Soc. Zool. 16:544,Delama.re, 1950. 

Description 
Color: white with pigment limited to eye•, to reddish brown on.tergites 

and head; body usually with a scattering of reddi•h pigment granules. Eyes 

generally on separate patches. Fourth antennal segment .8 to .9 (rarely .7) 

times as long as cephalic diagonal; without trace of apical bulb or clearly 

differentiated subapical organ. Apical half of third antennal •egment with 

many extremely minute blunt setae. External differentiated seta of labial 

appendage generally exceeding of apex of same papilla by l/3 to l/2 of its 

length. Labial triangle with seta m2 missing; •eta R small but ciliate. Some 

inner tibiotarsal seta much less coarsely ciliate than others. Tenent hair 

generally clavate; sometimes acuminate on first pair of legs only. Unguis with 

apical tooth minute when present. Unguiculus acuminate. Ventral tube with 

12 - 14 anterior, 7+7 to 9+9 distal lateral, and 12 - 14 posterior setae. 

Basal spine of mucro very long, usually attaining apex of apical tooth. Maxi-

mum length 2.0 11111. Remarks 
The external differentiated seta of the Labial appendage showe conaider-

able population variation and may rarely exceed the papilla for only l/5 of its 

length. The labial triangle wa• aeen clearly in only l population, but was 



quite constant therein. The elongate basal spine is• conatant and d1agno•t1c 1007 

feature in Nearctic populations; it is not shown by Brook, but Linnaniemi fig-

ure_s a similar spine in European material and notes that Brook's figures are 

inaccurate in some respects, so this is almost certainly the same as a COITITlon 

European species and probably the same as Brook's curviseta. The species is 

unlike other Nearctic forms in the chaetotaxy of the body and labial triangle 

and the form of the mucro; these differences, combined with its general occur­

rence in greenhouses and sheltered environments, make it seem likely that it 

is introduced. 

Localities: we have seen samples from greenhouses in Iowa, Kansas, New York, 

and Pennsylvania. 

Additional records: California (Bacon, 1914o~ Colorado (Wilkey, 1951); 

Kentucky, cave (Bonet, 1934); Utah (Wray and Knowlton, 1956~), Virginia, cave 
I 

(Bonet, 1934); Washington (Mills and Rolfs, 1933). 

Biology: Waldorf, 1911, 1974-: NLijil'la, l97J: Willson, 1960. 

Sinella (Sinella) curviseta FIGURE 74-5 
A) Habitus, after Del, K,,_..,.~ 

B) Dorsal body chaetotaxy, after Yosii, 1956a (slightly modified). 

c) Fore foot complex, after Delamare. 

D) Hind tibiotarsus and unguis, after Yoaii, 1964. 

E) Right eyes, after Uchida, 1954. 

F) End of dens and mucro, after Uchida, 1954. 

G) Anterior face of ventral tube, ~fter Yosii, 1964. 
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~ {Sinella} hoffmani Wray, 1952 Fig. 746 

Ref.: Bull. Brooklyn enc. Soc. 47:95; Christiansen, 1960a. 

Description 

Color. white without trace or pigment Fourth antenna! segment 3/4 to 9/10 as long as 

cephalic diagonal; without trace of apical bulb but with subapical organ, an oval slightly expanded 

peg. Apex of third antenna! segment with about 25 slender, poorly differentiated blunt secae 

ventrally. External differentiated seca of labial appendage just attaining apex of same papilla or 

distinctly shoner. All labial triangle secae smooth; mz and r about 1/2 as long as longest seta; a 

shon supplementary m1• seca often present Some inner tibiocarsal sccae much less coarsely ciliate 

than others, appearing smooth under low magnification. Tenent hair acuminate to ttuncate. 

Unguis with lateral teeth absent. Unguiculus acuminate with outer edge smooth (externally 

"fringed", according to Wray). Ventral rube with 27-34 anterior, 7+7 to 10+10 distal lateral, and 

about 20 posterior sccae. Apical mucronal tooth about 3 times as long as anceapical. Maximum 

length 3.0 mm. 

Remarks 

This species is clearly derived from .S.. l2mi, from which it is usually distinguishable by the 

sttucture of the unguis, labial appendage, and chaetotaxy. Since there is some intergradation in all 

these features, the 2 might be considered geographical variants, but we believe the general level of 

difference justifies specific separation. The second abdominal segment chaetocaxy is variable; there 

may be 3 or 4 m setae. One specimen from Hiner Cave Highland Co., VA has 3 inner ungual teeth 

and keys out co .S.. cavemarum. 

Localities: Virginia - Alleghany Co. (type); widely distributed in caves of the Appalachians from 

Mercer Co., West Virginia, to Somerset Co., Pennsylvania. One surface collection in West 

Virginia. Maryland - Washington Co., Alleghany Co. 

Additional record: North Carolina, surface (Wray, 1967). 
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Sinella (Sinella) hoffmani 

A) Dorsal chaetotaxy of second and third abdominal segsnents, left side, spectmen 

from Pocahontas Co., West Virginia. 

B) & C) Hind foot complex, after Christiansen. 

D) Labial triangle setae, left side, same specimen as A. 

E) Apex of antenna, after Christiansen. 

F) Apical organs of third antennal segment, after Christiansen. 

G) Differentiated sets of labial appendage, after Christiansen. 

H) "Smooth" and normal seta of inner tibiotarsus, after Christiansen. 

I) Mucro, after Christiansen. 

J) Male genital plate, after Christiansen. 
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Sinella (Sinella) krekeleri Christiansen, 1960 

Ref.: Ann. ent. Soc. Am. 53:490. 

I 
J 

P'ig. 747 

Description 
Color: white without trace of pigment. Fourth antennal segment usually 

1.3 - 2.2 times as long as cephalic diagonal, without apical bulb, with a well 

developed single or (rarely) forked pin seta and a subapical organ varying from 

a simple peg to an oval knob. Apex of third antennal segment with about 8 

· 1009. 



•lender blunt setae ventrally. Second antennal •epent generally equal to or 
JD(O 

slightly shorter than cephaltc d1agonal. hternal differentiated ■eta of labial 

appendage barely exceeding apex of same papilla. All labial triangle setae 

smooth; m2 and r variable 1n position and 1/2 to 2/J as long as longest •eta; 

a supplementary m1 set& occaslonally present below the normal one. SOUie tnner 

tlblotarsal setae clearly less coarsely ciliate than others. Tenent hatrs short 

and acuminate. Unguls with small basal and lateral teeth. Unguiculus more or 

less s1o10llen basally. Ventral tube extremely variable ln chaetotaxy. Maxtmum 

length 4.0 lffll. 

Remark• 

This species ls superflclally similar to~• but can eaally be dlatlng-

uished by the chaetotaxy. The ventral tube setae vary fro,n a condition almilar 

to cavernarum ln small specimens to one like basldens in large ones;.!• krekeleri 

resembles the latter species ln other respects also (see reauarks under basidens). 

This species is limited to caves of east central ltentucky; earlier records froat 

other localities were in en-or. 

Localities: ltentucky - Jackson Co. (type), Lee Co.; Powell Co., loc~castle Co. ~ 

Known only from caves. 

Biology: Christiansen. 1970. 

A) Habltus, after Christiansen. Slnella (Sinella) krekeleri 

B) Dorsal chaetotaxy, •econd thoracic through third abdominal aepent•, left 

•ide, compo•ite. 

C) & D) Hind foot complexes, after Chriatianaen. 

!) Aptcal organs of third antennal •egment, after Christlanaen. 

F) Curved •etae from oppo•lte alde of apex of third antennal aepent, 

after Christiansen. 

C) "Smooth" and normal aetae from inner tlblotarsus, after Chri•ti.nsen. 

H) HAile genital plate, after Christiansen. 
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Slnella (Sinella) quadrioculata Mills, 1935 Fig. 748 
=-

Ref.: Bull. Brooklyn ent. Soc. 30:137. 
Description 

Color: background white or yellowish; blue pigment limited to eyes or 

(more commonly) scattered over body. Eyes contiguous or nearly so. Fourth 

antennal segment 2/3 to 3/4 as long as cepha!.ic diagonal; apex with vestige of 

retractile bulb, generally in the fo=m clear 

0 

Sensilla of third antennal segment sense organ ~~g:ike. Ex~ernal differentiated 

seta of labial appendage exceeding apex of same papilla by l/4 to l/2 of its 

length. All labial triangle setae smooth; m2 and r about half as long as longest 

seta. Some inner tibiotarsal setae very finely ciliate, contrasting sharply with 

more coarsely ciliate ordinary setae. Tenent hair very long and strongly clavate. 

Unguis with subequal inner teeth. Unguiculus acuminate. Ventral tube with about 

8+8 distal lateral setae. Mucro with apical tooth about twice as long as ante-

apical. Maximum length 2.0 mm. Remarks 

Seta A2 of the third abdominal segment occasionally appeared to be absent, 

but only on specimens with the chaetotaxy obscure. The eyes are quite variable 

in position and number; in l specimen the second eye was below the first on l 

side and behind the first on the other. The number may vary from l to 3 on each 

side, but none were seen with l+l eyes, and at least some, andgenerallyall,members 

of each population studied had 2+2; however, the approach to .2..· binoculata in 

this feature and others suggests that the 2 may be part of the same taxon (see 

discussion under S. binoculata). A single •pecimen had labial triangle seta M2 

ciliate on l side. 



1012 
Localities: California - Calaveras Co. (cave), Loe Angele• Co., San Luie Obiepo 

Co.; Waahington - Tampico (type), Yakima Co. 

A) Read seen from side, after Kifl~Sinella (Sinella) quadrioculata 

B) Rind foot complex, after Mills. 

C) & D) Antennal apicea, type specimena. 

E) & F) Differentiated aetae of labial appendages, type specimens. 

G) "Smooth" and normal setae of inner tibiotar■us, specimen from Loa Angeles 

Co., California. 

H) Left half of male genital plate, same specimen. 

I) Mucro, type specimen. 

I 

F 
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Sinella (Sinella) recens n. sp. Fig. 748.1 
Description 

Color: white except for dark eye spots and a scattering of blue pigment granules , 
most commonly present on the dorsum of the head and the antennae. Eyes 1+ 1 - 3 +3, 
in the latter case on two separate dark patches. Maximum length 1.74 mm. Antennae 
1.82 - 2.0 )& cephalic diagonal. Ant. Ill organ with seta 1 a curved blunt slender rod ,. 5 
micra; setae 2 & 3 oval, slightly expanded; setae 4 & 5 curved, slender, blunt, similar to 
1 with 5 slightly shorter than 4; setae 6 & 7 slender and acuminate, with 7 longer than 6 
and both distinctly longer than 4; seta 8 longer than these and slightly thicker; seta 9 ,. 
11 micra , cylindrical, curved and blunt. External differentiated seta of labial appendage 
distinctly thicker than other setae, exceeding apex of same papilla by .5 -.55 length. 
Two forms of labial triangle . The first (seen only in males) has seta r of labial triangle 
ciliate and - 1/2 as long as M1 and no M2 . The second (found in all females) has M2 
and r -1 /2 as long as M 1. In both types all setae except r in type 1 are "striate" ( i.e. with 
closely appressed ciliations). Mental setae X3, X, H2 H 1 and I 1 smooth in 2 females 
(form 1 ), ciliate in all others (form 2). Fourth abdominal segment with 9 to 11 lateral 
macrochaetae per side. Trochanteral organ with 5-8 setae in arms , 1-4 internal setae 
and 1-2 external setae. Inner tibiotarsal setae all similarly cilate; hind tibiotarsus with two 
inner acuminate setae larger but otherwise undifferentiated from the other setae, at 
about 1/4 and somewhat more than 1/3 of its length. Four clear inner ungual teeth , 
none very large. The basal pair similar and median unpaired tooth slightly larger to 
slightly smaller than these. Unguiculus acuminate with finely serrate outer margin. 
Tenent hair broad and strongly clavate. Ventral tube with 3-4 macrochaetae , and 6-8 
mesa- and microchaetae per side on anterior face, all ciliate; distolateral patch with 6 
smooth setae. Manubrial plaque with 2 inner and 1-2 outer setae. Uncrenulate dens 6 -
7 (4) X as long as mucro. Basal mucronal spine just reaching median tooth. 

Locality 
Types:Holotype 1 Q, 3d and 6 Q mounted paratypes and 21 alcoholic paratypes, 
Califomia:Santa Cruz Island, mixed pine forest, leaf litter, August 17 1985 Blaine Hebert 
coll. Locality no. 6618. Known only from type locality. 
Derivatio nominis: From the Latin recens = new. 

Remarks 
The presence of a large 4th inner ungual tooth distinguishes s. recens from S. 

Qfilti, curviseta, and auadrioculata. It is distinguished from the Chilean s. hexoohthalma 
by the clavate tenent hair and more basal position of the basal ungual teeth. This 
species is very closely related to S.. ~ . It is clearly differentiated from that species by 
the lack of the prolonged median unpaired ungual tooth, the presence of a normal 3rd 
antenna! segment sense organ ( see remarks for S. ~). the lack of differentiated 
"smooth" inner tibiotarsal setae, and chaetotaxy features as well as the smaller size. 
The eyes have poorly developed corneae, so that cleared specimens appear eyeless. 
This species is remarkable in the chaetotaxy polymorphism and apparent sexual 
dimorphism. 

Legend to figures 
All figures of type specimens. A) Cephalic chaetotaxy and eyes,d: B) eyes of another 
d specimen; C) Differentiated seta of labial appendage: D) Labral papillae; E) Mental 
chaetotaxy type 2: F) Macrochaetae, of 1st abdominal segment Q: G) Dorsal 
chaetotaxy, left side 3rd abdominal segment Q; H) Dorsal chaetotaxy, right side 2nd 
and 3rd abdominal segments of d; I) Dorsal median chaetotaxy, 4th abdominal 
segment d; J) & K) lateral 4th abdominal chaetotaxy, different specimens: L) Anterior 
face ventral tube; M) Fore foot complex; N) End of dens and mucro; 0) d genital 
plate. 
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Slnella (Slnella) sexoculata (Sch8tt), 1896 Fig. 749 ' -
Ref.: Proc. Calif. Acad. Sci. (2)6:180 Cintomobrya). 

Description 
Color: background yellowish, usually with pale gray-blue pipent ■cat-

teretl uniformly over body except for anterior segmental margins and scattered 

pale spots; sometimes white except for eye patches. Eyes usually on a common 

patch. Fourth antennal segment 2/3 to 3/4 as long aa cephalic diagonal, with 

vestige of apical retractile papilla as a mass imbedded in the tip or a small 

apical knob. Sensilla of thlrd antennal segment apical organ peglike. Ex­

ternal differentlated seta of labial appendage exceeding apex of same papilla 

by 1/7 to 1/3 of its length. Labial triangle with setae M2 and R ciliate or 

absent, and variable in position. Tibiotarsus with some inner setae strikingly 

less coarsely ciliate than most. Tenent hair usually clavate, rarely acuminate. 

Unguis with inner teeth all subequal or the apical tooth somewhat smaller than 

others. Unguiculus acwninate. Mucro with apical tooth l 1/2 to 2 times as 

long as anteapical. Maximum length 2.0 111ft. 

Remarks 
This species varies more than any other in the labial setae. The eyes are 

quite constant in number in the samples we examined, but they are sometimes on 

2 patches per side instead of 1. The'labial triangle setae were seen on only a 

few specimens, but in all these M2 and R were ciliate if present. One population 

from Hollister, California had a supplementary M aeta on the second abdominal 

segment, not seen in any other member of the genus. The Oregon population had a 

longer tenent hair and lacked an apical antennal bulb. 

Localities: California - Calaveras Co. (cave), Contra Costa Co. (type), Fresno 

Co., San Antonio Canyon, San Benito Co.; Oregon - Malheur Co.; Washington -

Pierce Co., Yakima Co. 
Sinella (Sinella) aexoculata 

A) Schematic pattern, specimen from SaA Antonio Canyon, California. 

B) Hind foot complex, specimen from Fresno Co., California. FIGURE 749 

C) Apex of antenna, specimen identified as aexoculata by Folsom, locality 

unknown. 

D) Right eyepatch, same specimen. 
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,., ui.i.1.o: r _c:11 ... e.1.t:a aeta or l.abt.al appendage, same specimen. 

F) "SG10oth" and normal inner setae of tibiotarsus, smne specimen. 

C) Mucro, same specimen. 
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Sjnella <Sine!Ja} ~. Christiansen & Bellinger, 1980 Eg, 750 

Description 

Color: white without pigment except for eye when present. Fourth anteMal segment .9 -

1.2 times as long as cephalic diagonal. without apical bulb or sub apical pit but with a forked apical 

pin seta. Apical organ of third antenna! segment with 3 weakly paddle-shaped setae. External 

differentiated seta of labial appendage thicker than nonnal setae and exceeding apex of same papilla 

for about 1/3 of its length. Labial aiangle with setac Mi and R well developed and ciliate. Some 

inner tibiotarsal setae finely saiate. in sharp contrast to normal setae. Tenent hair heavy and 

strongly clavate. Basal ungual teeth small; distal tooth elongate. with apical filament generally 

reaching apex of unguis. U nguiculus acuminate. Ventral rube with 1O+10 - 14+ 14 distal setae. 

Apical mucronal tooth about twice as long as subapical tooth. Maximum length 2.2 mm. 

1016 
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Remarks 

Typical specimens of this species are easily recognized by ungual sn-ucture. Specimens from 

the type locality are eyeless, but those from other caves in the area have 1 + 1 - 3+3 eyes; occasional 

specimens of these lack the filament of the apical ungual tooth. This species is generally recognized 

by the elongate apical unpaired inner ungual tooth. Specimens from the type locality lack eyes but 

those from others have 1-3 eyes per side. A single specimen from Secret Cave lacks an apical ungual 

tooth and may represent a different species. The apical setae of the third antenna! segment is unique 

and unlike any other species we have ever observed (Fig. D). It is so unusual that we are unable to 

homologize it with the normal sec.a types seen both in Sinella and Pseudosinella. 

Type locality: Lost Piton Cave, 4 miles SSE of Angels Camp, Calaveras Co., California, 6 May 

1977 (A. Grubbs). 

Additional localities: California - other caves in Calaveras Co. 

FIGURE 750 

Sinella (Sinella) tecta. 

A) Dorsal chaetotaxy of left side of second thoracic through third abdominal segments, type 

specimen. ~ 

B) Hind foot complex, type specimen. .::l~ C ,....._ ~ 
C) Apex of antenna, type specimen. ~ ~ 
D) Apical setae of third antenna! segment, specimen from Carlos cave. -;,?"4--. G 

E) & F) Eyes of specimens from two different caves from same county as type specimen. 

G) Mucro, same specimen as F. 
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Genus Americabrya Mari Mutt & Palacios-Vargas, 1987 

Type species: Americabrya ~(Christiansen & Bellinger, 1981) 

1018 

We place here all new world entomobryids with the general characteristics of Entomobrya 
but with narrow, spindle-shaped scales dorsally among the common setae. In our species, these 

scales are very characteristic in form, with 3-4 longitudinal larnellae ending in sharp projections in 

the apical 1/5 to 1/3 of the scale. 

There is a single Nearctic species: A . .arida. 

Americabrya arida Christiansen and Bellinger, 1981 Fig. 751 

Description 

Color: groun<l yellowish; pigment purple, forming transverse bands on the second thoracic 

and third abdominal segments, an irregular transverse marking on the fourth abdominal segments, 

diagonal stripes on the fifth and sixth abdominal segments, anterior marginal lines, and a median 

dorsal line on the third thoracic through third abdominal segments; head with an interantennal band 

and lateral shading; antennae and legs purple. Head roughly circular. Body oval, circular in cross ------------

section. Apical antenna! bulb unlobcd. Labfal papillae rectangular, sharply separated. and coarsely 

bi- or trisetaceous. External differentiated seta of labial appendage thicker than normal setae and 

not attaining apex of same papilla. Foot as in Entomobrya: unguiculus externally ciliate. Mucronal 

teeth subequal. Male genital plate not clearly seen, but with basal setae almost as broad as others; 

lateral setae slightly larger than anterior setae; all setae straight or weakly curved. Body setae of 

type 1 expanded for basal 4/5, apically weakly bent and blunL Setae of type 5 coarsely 

multilaterally ciliate for apical 7 /8 of length. Maximum length 2.1 mm. 

Remarks 

This species resembles E. {Entomobrya) assuta, but differs in the presence of scales; 

superficially, it may be distinguished by the presence of a middorsal line of pigment 

Type locality: Rustlers Parle, Chirichua Mts., Grant Co., Arizona, in bush foliage, 6 August 1958 

(K. Christiansen). 

Additional localities: Arizona - Cochise Co.; New Mexico - Los Alamos Co.; Texas - Webb Co. 
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FIGURE 751 

Americabrya arid.a 

A) Pattern. type specimen. 

B) Chaetotaxy of first 2 abdominal segments, type specimen. 

C) Chaetotaxy of third abdominal segment, type specimen. 

D) Foot complex, type specimen. 

E) Mucro, type specimen. 

F) Scale and body seta, type specimen. 

G) Apex of antennae, type specimen. 

H) Male genital plate, specimen from Los Alamos Co., New Mexico. 
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Willowsia Shoebotham, 1917 1020 

Type species: nigromaculata Lubbock, 1873 

We include in this genus alt the Nearctic species of Entomobryinae having 

a bidentate mucro, pointed, strongly striate body scales, and no dental scales. 

Nearctic species have a well-developed basal spine on the mucro. The foot 

complex resemble that of Entomobrya. Many of the body aetae are similar to 

short bothriotrichia in shape, and this makea the recognition .of the true 

bothriotrichia difficult. 

There are two Nearctic species: 1) buaki, 2) nigromaculata. 

Key to Nearctic species 

* l) Body without sharply defined pattern; posterior macrochaetae of second 

thoracic segment 9+9 -------------------------------------------- ~- buski 

* l') Body with sharply defined pattern (sometimes reduced to 2 spots on the 

fourth abdominal segment); posterior macrochaetae of second thoracic 

segment 7+7 --------------------------------------------~ ~- nigromaculata 

Not included in key: 

americanus Marlatt, 1896 (Lepidocyrtus) 

distincta Maynard, 1951 

erudita Nicolet, 1842 (Degeeria) 

mimica Harvey, 1894 

platani Nicolet, 1842 (Degeeria) 

pruni Nicolet, 1842 (Degeeria) 

Willowsia ~ (Lubbock), 1870 

• nlgromaculata? 

• buski 

record by Wahlgren, 1907, indeterminable 

• nig:-omaculata 

extralimital 

indeterminable; American records are 

probably~ 

Fig. 752 

Ref.: Trans. Linn. Soc. Lond. 27:280 (~). 

Syn.: 7 pruni Nicolet, 1842, Neue Denkschr. allg. schweiz. Ges. ges. 

Naturw. 6(3):73 (Degeeria) ?; var. "distincta" Maynard, 1951, Collembola 

of New York: 166. 

-~ 



Description 

Color: head yellow to orange except for eyepatches and interantennal 

band; body purplish blue (rarely yellow), sometimes with irregular pale bands 

as the anterior margins of the abdominal segments and/or slightly darker bands 

along the posterior segmental margins. Fourth antennal segment with an obscure, 

often deeply retracted, unlobed apical bulb. Maximum length 1.5 mm. 

Remarks 

This species is most common in man-made structures, but is occasionally 

recovered from ant nests or other sheltered habitats. 

Localities: California - Stanislaus Co.; Connecticut - Hartford Co., New 

Haven Co.; Maine - Cumberland Co.; Massachusetts - Middlesex Co.; Michigan 

Oakland Co.; New York - Essex Co., Saratoga Co.; Washington - Yakima Co. 

Ontario - London. 

Additional records: Colorado (Wilkey, 1951); Illinois (Lussenhop, 1973); 

Iowa (Mills, 1934); Louisiana (Hepburn & Woodring, 1963); Minnesota (Guthrie, 

1903); North Carolina (Wray, 1967); Utah (Wray et al, 1950); Wisconsin 

(Lussenhop, 1973). British Columbia (Spencer, 1948); Manitoba, Saskatchewan 

(Mills & Sinha, 1971); Quebec (Matthewman & Pielou, 1971). 

Willovsia buski A) Habitus, after Gisin, 1960. 
FIGURE ?.52 

B) Diagramnatic pattern, left side, spec1m~n from CUJ11berland. Co •• Me. 

C) Diagramnatic pattern, specimen from Yakima Co., Washington. 

D) Dorsal macrochaetae, posterior margin of second thoracic segment to fourth 

abdominal segment, composite drawing. 

E) Scale, after Gisin, 1960. 

a 
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Willowsia nigromaculata (Lubbock), 1873 Fig. 75) 

Ref.: Monograph of the Collembola & Thysanura: 146 (Seira). 

Syn.: mimica Harvey, 1894, Psyche, Camb. 7:159 (Seira); platani of 

American authors, not Nicolet, 1842. Description 

Color: white background with blue pigment forming an interantennal band, 

lateral stripes on the head and body, and dorsolateral spots and/or transverse 

bands on some abdominal segments, as in figures; in pale forms pigment may be 

restricted to the eye patches and spots on the fourth abdominal segment. Fourth 

antennal segment with a well-developed, lobed apical bulb. Maximum length 2.0 mm. 
Remarks 

This form is sometimes regarded as a variety of W. platani Nicolet, which 

typically has broad dark bands on the second thoracic eegment and some abdominal 

segments. We follow Gisin and Stach, 1967 in maintaining nigromaculata as a 

distinct species, particularly in view of the fact that we have seen no epeci­

mens, or records of specimens, as heavily marked as European platani. The 

chaetotaxy of the latter has not been described, and might be useful as an 

indication of the status of the two types. The chaetotaxy of Nearctic specimens 

we have examined is very consistent, except for one specimen from a Texas cave 

which has a different arrangement on the third abdominal segment. This species 

is the comnonest house springtail in North America, and has also been found in 

shallow caves and cave entrances; because of its abundance in laboratories, it 

is a common contaminant in samples, and records from other habitats are there­

fore suspect. 
Localities: Iowa - Jackson Co., Powesheik Co., Story Co.; Louisiana - Orleans 

Par.; Maine - Penobscot Co.; Massachusetts - Barnstable Co., Middlesex Co.; 

New Hampshire - Coos Co.; New Jersey - Union Co.; Texas - Val Verde Co.(?); 

Vermont - Chittenden C W h" n C o.; as 1n1ton . ~- -



Additional records: . California (Wilkey, 1959); Colorado (Wilkey, 1951); 

Connecticut (Bellinger, 1954); Idaho (Wray & Knowlton, 1956); Indiana (Yosii, 

1956); Louisiana (Hepburn & Woodring, 1963); Michigan (Snider, 1967); Minnesota 

(Guthrie, 1903); New York (Maynard, 1951); North 

Carolina (Wray, 1967); South Carolina (Du Rant, 1966); Tennessee (Copeland, 

1960); Utah (Wray et al, 1950); Wisconsin (Lussenhop, 1973). Labrador (Hammer, 

1953); Ontario (James, 1933); Quebec (Marshall, 1967). 

Willowsia nigromaculata 

. ·~ FIGURE 753 ~ 7 
A 

A) Habitus, after Maynard, 1951. 

B) & C) Body patterns, after Handschin, 1926. 

D) Dorsal macrochaetae, posterior margin of second segment through fourth 

abdominal segment, ·left side, s·pecimen from 'Washington, D • C • 

E) Body scale, specimen from Powesheik Co., Iowa. 

~ Lubbock, 1869 

Type species: Degeeria domestica Nicolet, 1842 

Syn.: .2!!.! Tullberg, 1872 (type domestica Nicolet); Pseudosira SchHtt, 

1893 (type elegans SchHtt, 1893); Lepidocyrtinus BHrner, 1903 (type 

annulicornis BHrner, 1903); Drepanocyrtus Handschin, 1924 (type 

reichenspergeri Handschin, 1924). 

We include in this genus all . the Nearctic species of scaled Entomobryinae 

with dental scales and a unidentate mucro; these species are similar to 

Lepidocyrtus except for the absence of the anteapical tooth and basal spine of 

the mucro and a tendency for annulation of the fourth antennal segment. Nearctic 

species lack blunt modified setae on the dens and therefore appear to fall in 

1023 
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~ s.str. as defined by Yosii, 1959 

The chaetotaxy is clear and simple and allows for easy identification. The genus is well­

developed in Latin America, and some or all of the Nearctic species may prove to be synonyms of 

more southern species when the chaetaxy of the latter has been studied. 

There are 6 Nearctic species: 1) bipunctata, 2) czyptica, 3) distincta, 4) dubia, 

5) knowltoni, 6) reinhardi. 

Key to Nearctic Species of Seira 

1) Dorsum of first abdominal segment with 2+2 to 4+4 macrochaetae in a straight line -------2 
I') Dorsum of first abdominal segment with 5+5 or more setae not in a row----------~ 

2) Dorsum of first abdominal segment with 4+4 macrochaetae (Fig. 754. lA) ----.S.. bipunctata 
2') Dorsum of first abdominal segment with 2+2 macrochaetae (Fig. 754.1B) ------3 

., \ . .. B . ". 

754.1 

3) Fourth abdominal segment with 3+3 median macrochaetae (Fig. 754.2A) -----· 
------------------------.5.. gyptjca Mari-Mutt 1987 

3 ') Fourth abdominal segment with 2+2 median dorsal macrochaetae (Fig. 754.2B) --­
-------------- --------.s.. djstjncta Mari-Mutt 1986 

4) 

4') 

5) 
5') 

754.2 ·. 
Transverse band on third abdominal segment contrastingly darker than other dorsal 
markings; second abdominal segment with 4+4 submedian macrochaetae (Fig. 754A) -

----.s.. knowltoni 
Transverse band on third abdominal segment incomplete or not contrastingly darker than 
other dorsal markings, or without pigment; second abdominal segment with 5+5 
submedian macrochaetae (Fig. 754B) -----------------5 

754 I 

I 

A 4 I 

I 

Second thoracic segment with 2 intermediate macrocahetae (Fig. 755B) --S.. reinhardi 
Second thoracic segment with 3 intermediate macroch;ietae (Fig. 755A) ---S dubia 

755 
.. . . . · .... . 

: .... · .... : • • • • • • • I 
:• .· •• ; I 

f A• 8 



Not included in key: 1025 

annulicornuta Scott, 1963 (Drepanura) 

colorata Denis, 1931 (Lecidocyrtinu~J 

may belong here but unplaceable without types 

domestica Nicolet, 1842 {Degeeria; 

incolorata Wahlgren, 1906 (Lepidocyrtus) 

mexicana Folsom, 1898 

purpurea SchHtt, 1891 (Sira) 

sguamoornata Stscherbakow, 1898 (Mesira) 

steinmetzi Wray, 1953 (Drepanocyrtus) 

~ bipunctata (Packard), 1873, 

Nearctic records are probably bipunctata 

Nearctic records are probably blpunctata 

no valid Nearctic records 

no valid Nearctic records 

type lost; unplaceable; not certainly Nearctic 

no valid Nearctic records 

unplaceable without types 

Fig. 756 

Ref.: Rep. Peabody Acad. Sci. 5:37 (Lepidocyrtus). 
Description 

Color: purple or blue pigment variously distributed (see figures) on white 

background, but generally in patches along lateral margins of segments. Fourth 

antennal segment with bi .lobed apical bulb; without elear annulations. Third 

antennal segment .55 to .75 as long as fourth. First 2 antennal segments and 

basal half of third scaled. Longest inner tibiotarsal setae of hind leg about 

twice as long as inner edge of unguis. Unguis with median inner tpoth slightly 

longer than apical tooth. Ventral tube with 12+12 to 15+15 distal setae. Body 

scales moderately ciliate and hyaline to brownish yellow. Maximum length 2.5 111111. 

Remarks 
~oat of the Florida and California specimens differ from the others in 

having 2+2 or 3+3 macrochaetae on the first abdominal segment. The pigmentation 

also varies greatly from l locality to another. The overall similarity of these 

forms is sufficient that we feel it best to place them all in one taxon. This 

is probably the form identified by Maynard as domestic& f. "colorata", and may 

be the same as packardi SchHtt or mexicana Folsom; hovever, the pattern described 

as typical for these species .was · not seen on any of the samples we examined. 

Localities: California - Merced Co., Sacramento Co., Tehama Co.; Florida -

Dade Co., Monroe Co.; Louisiana - Ouachita Par.; Nebraska - Thomas Co.; New 

Mexico - Eddy Co. (cave); Texas - McLennan Co. (type). 



~ blpunctata 

A1 - C) Diagramnatic representations of patterns. 

A) Type specimen. 
FICUR.E 

B) Specimen from Monroe Co., Florida. 

C) Specimen from Thomas Co., Nebraska. 

1026 

F 

D) Dorsal macrochaetae, posterior margin of second thoracic through third abdominal 

segment, left side (hollow circles represent setae sometimes absent). 

E) Hind foot complex, specimen from Monroe Co., Florida. 

F) Mucro, same specimen • 

•• • 
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~ mibia, Christiansen & Bellinger, 1980 Eii, 757 

Description 

Color: white, with blue pigment forming broad transverse bands, especially on abdominal 

segments 1-3 and the posterior 3/4 of abdominal segment 4; pigment sometimes reduced on 

anterior abdominal segments to spots associated with bothriotricha; lateral edges of thoracic 

tergites, leg bases, and ventral tube usually blue. Fourth antenna! segment with a bilobed apical 

bulb and weak annulations. Third antenna! segment .7-.8 length of fourth. First 3 antenna! 

segments and base of fourth scaled. Eyes A, B, and C distinctly larger than others. Tibotarsal 

setae very long; longest inner setae of hind legs over twice as long as inner edge of unguis. Apical 

and median ungual teeth subequal in length. Unguiculus with or without minute outer basal tooth. 

Ventral tube with 25+25 - 30+30 distal setae. Scales finely to heavily ciliate and hyaline to pale 

brown in color. Maximum length 3.5 mm. 

Remarks 

This species appears to be quite variable in the extent and distribution of pigment Some 

specimens resemble S,. mw:i: (Bonet), 1934, but a single specimen of that species which we 

examined lacked the elongate ungual teeth of dw2i,a. Both S,. fuw:I and S,. reinhardi (which usually 

lacks body pigment) differ in chaetotaxy from this species. Types of S,. mexicana which we have 

seen have a somewhat similar chaetotaxy, so far as it can be seen, but S,. mexicana appears to 

differ in having more uniform pigmentation and relatively shoner appendages; the tibiotarsal setae 

of 1 type specimen were much shoner than in dw2ii. More recent collections from caves in New 

Mexico and Texas show considerable variation in the numbers of macrochaetae of the thorax and 

abdominal segment 1. The posterior macrochaetae of thoracic segment 2 vary from 23-28 , th. 

segment 3 from 15-17, and abdominal segment 1 from 8-10 per side. 

Type locality: New Cave, 5 miles south of state line, Culbenson Co., Texas, 28 June 1967 (J. 

Reddell). 

Additional localities: Arizona - Cochise Co., Santa Cruz Co.; New Mexico - Roosevelt Co., Santa 

Fe Co. 

FIGURE 757 

~~ 
A) & B) Diagrammatic representations of patters, type specimens. 

C) Dorsal macrochaetae, second thoracic segment through third abdominal segment, left side, type 

specimen. 

D) Hind foot complex, type specimen 

E) Mucro, type specimen. 
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Seira knowltoni (Wray), 1953, 
Fig. 758 ~ 

-
Ref.: Nature Notes, Raleigh 1:5 (Drepanocyrtus). 

Description 

Color: purplish blue pigmen~ on yellow to orange background, in the form 

of irregular transverse bands, broader on the posterior segments and most 

conspicuous on the third abdominal segment; doraum of head pale; antennal bases 

sometimes connected by a short, heavy dark band. Fourth antennal segment with 

a clear, unlobed apical retractile bulb. Third antennal segment .65 - .7 as 

long as fourth. First antennal segment and basal quarter of second scaled. 

Anterior 2 eyes larger than others. Tibiotarsal aetae not particularly long; 

longest inner setae of hind legs 1.5 - 1.8 times aa long as inner edge of unguis. 

Median ungual tooth longer than others. Unguiculua with minute outer basal 

tooth and extremely minute external serrations. Ventral tube with 10+10 - 13+13 

distal setae. Body scales heavily ciliate and brownish in color. Maximum ~ 

length 2.2 mm. 



Remarks 

This species may ordinarily be recognized by the strongly contrasting band 

on the third abdominal segment. It most resembles S. dubia, but differs 

consistently in chaetotaxy and many other features. 

Localities: Arizona - Gila Co., Pima Co.; California - Glenn Co., Kern Co., 

Los Angeles Co., Sacramento Co., Santa Cruz Co., Solano Co., Stanislaus Co.; 

Colorado - Fremont Co.; Utah - Kaw Co. (type), Utah Co. 

Seira knowltoni 
A) Pattern, specimen from Pima Co., Arizona. -
B) Pattern, specimen from Gila Co., Arizona. 

FIGURE 758 
C) Pattern, specimen from Utah Co_., Utah. 0 0 

0 
0 

D) Dorsal median chaetotaxy of left side of third thoracic through third 0 

abdominal segments, specimen from same locality. 

E) Hind foot complex, specimen from same locality. 

F) Apex of antenna, specimen from same locality. 

G) Eyes, right side, specimen from·same locality. 

H) Mucro, same specimen. 0 

0 

0 0 
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Seira reinhardi (Mills), 1931, Fig. 759 

--··--··· 
Ref.: Am. Mus. Novit. 464:9 (Drepanocyrtua). 

Deecription 
Color: body entirely white except for ... 11 pi ... nt atreaka at th• ant-nnal 

bases and the dark eye patches; antennae purplish diatally. Third antennal 

segment about 3/4 as long as fourth. Eyes A, B, and sometimes D larger than 

others. Tibiotaraus with longest inner setae about twice as long aa inner edge 

of unguis. Unguiculus without outer basal tooth. Ventral tube with about 15+15 

distal lateral setae. The few scales seen were hyaline and finely atriate. 
Remarks. 

A single type specimen of this species was aeen. The chaetotaxy is 

intermediate between that of knowltoni and~. but is sufficiently different 

to justify specific separation. Among the specimen• from Nev Mexico are a fev 

showing a faint wash of blue pigment, slightly more concentrated on the posterior 

half of the fourth abdominal segment. 

Localities: New Mexico - Eddy Co. (cave): Texas - Grimes Co. (type). 
Seira reinhardi FIGURE 759 -

nd thoracic Se-nt through aecond abdominal aegment, A) Dorsal macrochaetae, seco ~---

left side. type s pecimen. 

B) Mid foot complex, after Mills. 

C) Mucro, after Milla. 

D) Right eyepatch, after Mills. 

Figure 759 
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~ cryptica Mari Mutt, 1987 and ~ distincta Mari Mutt, 1986 1031· 
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· S. cryptjca, A) Body chaetotaxy; B) Habitus; C) Apex of antenna; D) Cephalic 
chaetotaxy. S. djstjncta. E) Habitus; F) Body chaetotaxy; G) Ventral manubrial 
chaetotaxy. After Mari Mutt 1987 & 1986. 
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Genus I..,cpidocyrtus Bourlet, 1839 
Type species: L. curvicollis Bourlet, 1839. 

1032 

We place here all the Nearctic Entomobryinae having scales on the body and dens, a 

bidentate mucro, and 8+8 eyes. All Nearctic species have an acuminate unguiculus and a clavate 

tenent hair (apically flattened and appearing acuminate in some views). 

Since the revisional work of Gisin, determinations in this genus are most safely made on 

the basis of chaetotaxy. Unfortunately, the useful characters are difficult to make out even on fresh 

specimens and may be quite invisible on type specimens or preparations made from old alcoholic 

material; and most descriptions of American species do not mention chaetotaxy at all. For these 

reasons there are many names which we cannot place at present, or can only associate tentatively 

with specimens. In this group particularly, if several specimens are available, 1 or more should be 

cleared and bleached in KOH for study of eye shape and chaetotaxy. Most features are seen best in 

dorsoventral mounts. 

Of the characters used by Gisin, we have employed·the inner setae of the labial triangle, the 

chaetotaxy of the second abdominal segment, and the dorsal macrochaetae (see Fig. 780A in the 

genus Pseudosinella and Fig 763 in the key to species). Snider (1963a) analyzed certain features 

of the abdominal chaetotaxy, but of these we have found only the lateral complex of the third 

abdominal segment to be readily usable (Fig. 760C; setal lettering slightly modified from Snider). 

Other useful characters are the presence or absence of a retractile papilla on the antenna! 

apex and of a projecting tubercle on the inner dorsal base of the dens; the shape and arrangement of 

the eyes; the setal row at the extreme posterior end of the fourth abdominal segment; the shape of 

the mesothorax; and the color and pattern. The last 2 characters, the setae, and at least the dorsal 

cephalic chaetotaxy, show growth changes, and only fully adult specimens can be relied on to 

show the typical conditions. 

Other characters which we have noted should not be relied on too heavily, because of 

difficulty of obsexvation (labral papillae, Fig. 760A, B) or apparent variation resulting from the 

angle of viewing (ungual teeth and the serration of 1 outer unguicular lamella). Anyone trying to 

~ 
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identify members of this genus might well consider not only the characters in our table and key, 

but the additional characters used in Pseudosinella. which is certainly a polyphyletic analysis of the 

combined genera. 

Not counting a number of probable species represented in our collections by material too 

scanty or poor for description, we recognize at present 18 Nearctic species: 1) beaucatcheri. 2) 

cinereus, 3) curyjcotlis, 4) cyaneus. 5) ~. 6) femand,i. 7) fimicolus. 8) ~ 9) 

floridensis. 10) helenae. 11) h.im!.£. 12) Ianu~nosus. 13) li~norum. 14) oeofasciarus. 15) 

pallidus. 16) paradoxus. 17) unifasciarus, 18) violaceus. 

FIGURE 760 

Characters in Lepidocynus 

A) Composite of four types of labral papillae, seen from above. 

B) Composite of three types of labral papillae, seen from the side. 

C) Outer setal complex of right side of third abdominal segment; M = macrochaetal base. 

B 

760 



TABLE XXXV 
Characteristics or Nearctic Species or Lepidocyrtus 

Species Scales Labial Apical Meso- Bual Eye Predominant 
AnteMa Femur Seta• Head Abdomen IV AnteMal thoracic Denial C/H Color 

1+11 m IV Ra Ra s T Pa Ma M2 M1 Post. Bulb '"Hood" Tubercle 

bu111;111.b,o MMlE + + + + 8? + 2.0-2.S blue unique 

~ MM.oE + + + + + <l blue unifonn 

1.11ai1.12lli1 + + ± + m.M1E + + + + 30± + small 1.2-1.S white unifonn 

a'.IIWII Mm + + + + + + + 1.1-1.6 blue unifonn 

dubilll .MMoE + + + + + 1.4-1. 7 banded pale 
blue 

WIWldi Mm + + + + + + + + 1.2-1.4 white 

[imi1.12l111 MMv&E + + + + + 8 1.0-1.1 blue 

finll1 MtdoE -? -? + + 16-24 + + + 1.1-1.3 white spotted-
banded 

0121id,01i1 .M.oE + + 12+ + 1.0 white banded 

bmDll Mm + + + + + 4 + ± 2 .0 blue to white 
banded 

biwll + + MMlE + + + + + + + + 8-12? + 1.25-2.0 white unifonn 

l10111io121111 . Mm + + + + + + + ± l.0± white unifonn 

li1012aim + + MMlE + + + + + + IS± + 1.2-1.33 white unifonn 
or with 

abdominal 
spots 

o,12Ca11.i1w1 + + MMlE +? +? + + + + ? ? + 1.33-2.0 blue banded 

swlli1u1 MtdoE + + + + + 8 2.0 2.0 blue unifonn 

111111!1121111 + + + mMlE + + + + + 16-22 ++ 1.4-1.7 blue unifonn 

11DiCa11.i11111 + + MMlE + + + + + + 10-14 + 1.3-1.S white banded 

~i12l1"111 + + MMlE + -? + + + + 10 1.33-1.6 blue unifonn 
sp. J .MMdi + + + + 4? + .. white 
California 
sp. K North MMoE + + + + + + 10 - pale blue 
California 
sp. LNew MoE + + + + + + + + + 1.2 banded blue 
Mexico 

_. 

·fl 
~ 

1 Capital = large seta, lower case = small seta, o = rudimentary seta; underscored setae ciliate, other smooth. 

\ / ) 
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identify members of this genus might well consider not only the characters in our table and key, 

but the additional characters used in Pseudosinella, which is cenainly a polyphyletic analysis of the 

combined genera. 

Not counting a number of probable species represented in our collections by material too 

scanty or poor for description, we recognize at present 18 Nearctic species: 1) beaucatcheri. 2) 

cinereus. 3) curyjcollis. 4) cyaneus, 5) ~. 6) femand,i. 7) fimicolus, 8) ~ 9) 

floridensis, 10) helenae, 11) him!.£, 12) Ianu~nosus. 13) li~norum, 14) neofasciarus. 15) 

pallidus. 16) paradoxus, 17) unifasciarus. 18) violaceus. 

FIGURE 760 

Characters in Lepidocyrrus 

A) Composite of four types of labral papillae, seen from above. 

B) Composite of three types of labral papillae, seen from the side. 

C) Outer setal complex of right side of third abdominal segment; M = macrochaetal base. · 

B 
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TABLE XXXV 
Characteristics or Nearctic Species or Leoidocyrtus 

Species Scales Labial Apical Meso- Basal Eye Predominant 
AnteMa FemlD' Seta' Head Abdomen IV AnteMal lhoracic Dental C/H Color 

1+11 m IV R, Ra s T P, M, Ma MJ Post. Bulb '"Hood'" Tubercle 

ls111s.11s;hed MMlE + + + + 87 + 2.0-2.5 blue unique 

~ ldMoE + + + + + <l blue uniform 

S.IHliS.!lllil + + ± + mM1E + + + + 30± + small l.2-1.5 white uniform 

illlW!I MIE + + + + + + + l.l-1.6 blue uniform 

mmill1 .MMoE + + + + + l.4-1.7 banded pale 
blue 

WIWllli MIE + + + + + + + + l.2-1.4 white 

fimis.121111 MMv&E + + + + + 8 l.0-l.l blue 

finll1 ldMoE -7 -7 + + 16-24 + + + l.l-1.3 white spoiled-
banded 

O!ui!l,01i1 .MoE + + 12+ + 1.0 white banded 

bmn.K MIE + + + + + 4 + ± 2.0 blue 10 white 
banded 

Willl1 + + MMlE + + + + + + + + 8-127 + 1.25-2.0 white uniform 

l10111io21111 . MIE + + + + + + + ± 1.0± white uniform 

li102aim + + MMlE + + + + + + 15± + l.2-1.33 white uniform 
or wilh 

abdominal 
spots 

0"2t:a1s.i11l11 + + MMlE +7 +7 + + + + 7 7 + 1.33-2.0 blue banded 

l2lllidll1 ldMoE + + + + + 8 2.0 2.0 blue uniform 

121llll2ll.lll + + + mMcE + + + + + 16-22 ++ l.4-1.7 blue uniform 

1111it:a1s.i11111 + + MMlE + + + + + + 10-14 + l.3 -1.5 white banded 

ii12l1s.,111 + + MMlE + -7 + + + + 10 l.33-1.6 blue uniform 

sp. J MMlE + + + + 47 + .. white 
California 
sp. K Norlh M.MoE + + + + + + 10 - pale blue 
California 
sp. LNew MoE + + + + + + + + + 1.2 banded blue 
Mexico 

..... 
·8· 

J:. 

1 Capital = large seta, lower case = small seta, o = rudimentary seta; underscored setae ciliate, other smooth. 
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Key to the Nearctic Species of Lepidocyrtus 

1) First two antennal segments scaled; legs scaled beyond coxae1-----------------------2 
1 ') Antennae and legs without scales --------------------------------------------------------- 8 

2) Mesothorax dark blue---------------------------------------------------------------------- 3 
2') Mesothorax white -------------------------------------------------------------------------- 4 

*3) Mesothorax strongly projecting over head (Fig 76 lA) ----------------- L... paradoxus 
*3') Mesothorax not projecting (fig. 761B) ------------------------------------ L... violaceus 

761 

**4) Third abdominal segment heavily pigmented-------------------------- L.. neofasciatus 
4') Third abdominal segment with at most lateral patches of pigment-------------------- 5 

**5) Fourth abdominal segment with median transverse blue band------ L.. unifasciatus 
5') Fourth abdominal segment with, at most lateral patches of pigment----------------- 6 

*6) Labial triangle setae M2 and E smooth (fig. 762A) --------------------- L.. curvicollis 
6') Labial triangle setae M2 and E ciliate (fig. 762B) ----------------------------------- 7 

**7) 
*7') 

8) 
8') 

9) 
9') 

762 

Cephalic macrochaetae S & T present (Fig. 763) ---·---- ------ L.. hlrtu.s. 
Cephalic macrochaetae S 7 T absent - -------- L.. li~norum 

763 

Labial set r well developed (Fig. 763.1 A & B) ------------ ----------------------- 9 

%: B .763.1 (c ;:: 
Two M setae present (Fig. 763.1 A) ..................................................... 10 
One M seta (Fig. 763.1 B) ......................................................... . .... . 11 
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* 10) Unguiculus truncate ( Fig. 763.2 A) ........................................... .... L. sp. l 
* 10') Unguiculus acuminate ( Fig. 763.2 B) .... ......... .......... . ......... . L. beaucatcheri 

763.2 

*** 11) With apical antenna! bulb ( Fig. 763.3) ...................... .... ........... . .. L. helenae 
11 ') Without apical antenna! bulb .. . .. . . . . ........................ .... ...... . ..... . ............ 12 

* 12) 
12') 

**13) 
* 13') 

tx 
Body well pigmented ................................ ......................... . . . L. cyaneus 
Body white or pale yellow . ................... .. ................ . ................ .. ....... 13 

With small basal dental tubercle, seen from above( Fig. 764) ........... ... L. femandi 
Without dental tubercle ........... . ................ .. . .... . . .. .. . ........... L. lanu~inosus 

764 ~~ 
~·,~-

**14) With 1 labial M setae (Fig. 763.1 C ) ..... .................................. L. floridensis 
14") With 2 labial M setae (Fig. 763.10) ..................................................... 15 

** 15) With dental tubercle ( Fig. 764) ................................................... L. finus 
15') Without dental tubercle .................................................................... 16 

*16) Cephalic macrochaeta T absent ( Fig. 763) ............................................. 17 
16) Cephalic macrochaeta T present ( Fig. 763) ............................................ 18 
936 

**17) 
**17) 

Eye G elliptical and about as long as eye F ( Fig. 764.1 A) ................. L.. cinereus 
Eye G round and much smaller that F ( Fig. 764. lB) .............. .... ... . . . L.. dubius 

A 
oc-J::> c::,-. 
oooo 

764.1 
* 18) Eye C much larger (2X) than H ..................... . ........... ....... L. pallidus group 
* 18') Eye Conly slightly ( < 1.3) larger than H ...... . ..... . .. L.. fimicolus Mari Mutt 1988 

1 These scales are easily detached, but some normally remain in position on these appendages. They are 
most easily recognized in plain view on the legs. and in profile (by their much greater depth than setae 
when focusing) on the antennae. 
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Lepidocyrtus firnicolus Mari Mutt, 1988 

Figure 764.2 
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.L. fimicolus. A) Habitus: B) Cephalic chaetotaxy; C) Right eyepatch; D) 
Chaetotaxy of right side of second abdominal segment; E) Chaetotaxy, right side 
third abdominal segment; F) Dorsal macrochaetae and bothriotricha of right side, 
fourth abdominal segment; G) Detail of right bothriotrichal complex, fourth 
abdominal segment, right side; H) Apex of labrum; I) Maxillary palp from side; 
Outer papilla of labium: K) Mucro and apex of dens; L) Foot complex. After Mari 
Mutt, 1988. 



Not included in key: 

achromatis Maynard, 1951 

aenescens Guthrte, 1903 

albicana Reuter, 1895 
albicaudatus Haeer, 195)a 
albino s Nicolet, 1842 (Cyphoderus) 

**albus Packard, 1873 

unplaceable without type• 

unplaceable without types 

• lignorum; Nearctic records. 7 
unplaceable without types 
Cyphoderus; Nearctic records. 

Paeudoainella 

P seudosine lla 

1038 

a lleganyens is Maynard, 1951 • paradoxua7 unplaceable without types 

americanus Marlatt, 1896 

**atroourpureus Packard, 1888 

aurantiacus Maynard, 1951 

irlt bipunctatus Packard, 1873 

candidus Folsom, 1902 (~udosinella) 

**cephalopurpureus Harvey, 1894 

christianseni Goto, 1953 

**decemoculatus Guthrie, 1903 

Willowsia 

• violaceus; Nearctic records• 7 

unplaceable 

unplaceable without types 

Seira 

unplaceable without types 

"'paradoxus7 

• paradoxua 

Pseudo sine lla 

domesticus Nicolet, 1842 (Degeeria) Seira; not Nearctic 
(Pseud.osinella) 

duodecimpunctatus Denis, 19Jlb Paeudoainella; not Nearctic 

finensis Maynard, 1951 

-tr-it folsomi Mills, 1931 

guthriei Maynard, 1951 

incoloratus Wahlgren, 1906 

iricolor Say, 1821 (Podura) 

knowltoni Wray, 1953c {Drepanocyrtus) 

luteus Jackson, 1909 

**mar~oratus Packard, 1873 

** metallicua Packard, 1873 

*"" mexicanus Folsom, 1898 (~) 

** millsi Snider, 1967a 

olforti Wray, 1953b 

unplaceable without types 

Pseudosinella 

unplaceable without types 

~; not Nearctic 

unplaceable 

Seira 

unplaceable without types 

• Heter0n1Uru• nitldua 

• Yiolaceua? 

Se ira -
types unplaceable 

• beaucatcheriT 



purpureus Lubbock, 187) 

puslllus LlMaeus, 1767 (Podura) 

.,. relnhardl Mills, 1931 (Drepanocyrtus) 

..,. rolfsi Mills, 19)1 (Paeudos1nella) 

rubidus Maynard, 1951 

aanguincus Jackson, 1909 

** sexoculatus Guthrie, 1903 

probably not Nearctic 

unplaceable 

Seira 

Paeudoci.ne l la 

unplaceable without types 

Pseudosinella 

Pseudoalnella 

sexoculatus Schijtt, 1902 (Pseudosinella) Pseudoainella 

sgu11moornatua Stacherbakow, 1898 (Meatra) Seira; not Nearct.ic 

'IHI' violent.us Folsom, t•.:74 Pseudoslnella 

Lepldocyrtua beaucat.cherl (Wray), 1946 Fig. 765 

Ref.: Bull. Brooklyn enc.. Soc. 41:81 (EntOfflObrya) 

Syn.: L. beaucatcherl var. olfortl Wray, 19S3, Bull. Brooklyn ent. Soc. 

48:82 (7). 
Ducr1pt1on 

Color: background yellow, with purple-blu• plpent covering thorax, •first 

J abdominal aegn,~nta, and usually fourth abdominal sepent except for 1ta post­

erior margin; head with dark eyes and interantennal band, sometimes with forked 

pigment projection running back from this band; antennae washed with blue. Eye 

patches oval to trapezoidal; eye C half as large as For smaller. Labrsl pap­

illae not clearly seen but apparently strongly uniaetaceous. Head circular in 

dorsal view. Mesothorax not enlarged. Unguia with 3 moderately large inner 

teeth and s~all lateral teeth; no external tooth seen. Unguiculua not serrate. 

MAxlmu~ length 1.0 11'111'1· Remarks 

Though specimens we have seen dlffer in pattern details frOffl those des­

cribed by Wray, we assign them to his species tentatively because of their 

gener~l simllarity of p4ttern, unlike that of any other Nearctic species we 

have seen; the di~tinctively small al%e of eye C; and the proximity of our 

collections .to th~ type locality. Our specimens are old and fine details of 

chaetotaxy were not visible; they are female and apparently aubadult (open 

genital slit but no genital aetae). Wray'• apecl~en• appear to have been even 

younger. This species resemble• L. millsl Snider in aoa,c reapecta, including 
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the small size of eyes G & H, but we have insufficient infonnation to -place 1040 

millsi. L. beaucatcheri differs from other Nearctic species except.!:• helenae 

in having an apical antennal bulb but no dental tubercle. 

Localities: Great Smoky National Park; North Carolina - BuncOlllbe Co. (type), 

Old Fort (type of olforti). 

Additional record: South Carolina (DuRant and Fox, 1966). 

A) Habitus, after Wray. Lepidocyrtus beaucatcheri 

B) Habitus, specimen from Great Smoky 
Mountains National Park. 

C) Labial triangle basal setae 
' 

FIGUU 765 
right side, specimen ~roa same locality. 

D) Hind foot complex, specimen from same locality. 

E) Right eyepatch, specimen from same locality. 

F) Mucro, specimen from same locality. 

G) Mucro and apex of dens, after Wray. 

F 

Lepidocyrtus cinereus Folsom, 1924 Fig. 766 

Refs.: Am. Mus. Novit. 108:9 {cyaneus var.); Snider, 1967. 
Description 

Color: grayish-blue to dark purpLe-blue, more or less uniform except for 

scattered pale spots and pale legs and furcula; head not strikingly paler than 

body; exceptionally, white except for eyepatches, interantennal spot and wash 

on antennae. Eye patches elongate triangular, with eye G clearly posterior to 

F; eyes G & H oval with length twice width or more. Inner labral papillae 

strong and unlsetaceous; outer papillae weak, broadly rounded. Head circular 
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in dorsal view. Mesothorax never strongly projecting. Unguis with 3 inner teeth and weak lateral 

and outer teeth; unguiculus weakly serrate externally. Maximum length 1.5 mm. 

Remarks 

This species is superficially very similar to L. pallidus. but may be distinguished by 

cephalic chaetocaxy and the absence of posterior setae on the founh abdominal segment. The great 

elongation of eyes G & H distinguishes it from all other species, though exceptional specimens of 

pallidus may approach this condition. A few specimens from Louisiana without body pigment are 

placed here tentatively; they are sub adult and differ otherwise only in a detail of fourth abdominal 

segment chaetotaxy, and both differences may be the result of immaturity. Some adult specimens 

from Texas caves lack any pigment except for eyepatches bit are otherwise identical to typical 

cinereus. 

Localities: Illinois - Champaign Co. (type), Douglas Co., Hardin Co., Henderson Co., Knox 

Co., Macon Co., Marshall Co., Mercer Co. Indiana - Wayne Co. Kentucky - Union Co.; 

Louisiana - Ouachita Par.; Mississippi - Jackson Co.; Missouri - Cole Co. 

Published records are suspect because of confusion with other species. 

FIGURE 766 

Lepidocynus cinereus 
A) Habitus, after Folsom. 

B) Right half of labial triangle, specimen from Ouachita Par., Louisiana. 

C) Third abdominal segment bothriotrichal complex, left side, specimen from Lake Co., lliinois. 

D) Macrochaetae of left half of fourth abdominal segment, same specimen as B. 

E) Anterior bothriotrichal complex of fourth abdominal segment, left side, same specimen. 

F) Bothriotrichal complex of third abdominal segment, left side, same specimen. 

G) Inner setae of second abdominal segment, left side, same specimen. 

H) Hind foot complex, specimen from Williamson Co., lliinois. 

0 Left eyepatch, after Folsom. 

J) Mucro, after Folsom. 

0 
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Lepidocyrtus curvicollis Bourlet, 1839 

Refs.: M~m. Soc. Sci. Agric. Arts Lille 1:392; Yo•ii, 1956, 1959; 

Gisin, 1~90, 1963, 1964. Deecription 
Color: yellowish to silvery white with dark eyepatches; antennae, inter-

antennal spot or band, legs, and sanetime• lateral margins of abd0111en va•hed 

with blue color. Eyepatches oval; eye G al1110st on a level with F. Labral 

papillae low, blunt, and nonsetaceous. Head oval in dorsal view. Mesothorax 

very prominent and normally displacing head downward. Ungui• with 4 inner 

teeth (sometimes very small) and large lateral and external teeth. Unguiculus 

smooth or with a very minutely s•~~ate outer margin. MaxilllUIII length 3.5 nt. 
lletnark• 

Very few specimens we have ••en identified as curvicollis belong to thi• 

species in the modern sense; most earlier records are probably erroneous. The 

unusual labial chaetotaxy is diagnostic; the large adult size, and presence of 

scales on the third antennal segment separate it from all our species except 

paradoxus. The dental tubercle has not been recorded ln European curvlcollis, 

but in this species it is low, rounded, and ea•ily overlooked. 

Localities: Illinois - Champaign Co., Linn Co.; Nev York - Monroe Co. 

Published records are suspect because of confusion with lignorum and perhaps 

other species. 



A) Macrochaetae, after Gisin. 

B) Anterior bothriotrichal complex, 

Lepidocyrtu• curvicoll1• 
FIGURE ?6? 

fourth abdominal segment, after Snider. 
1043 

C) Second abdominal segment dorsal setae, left aide, specimen from Illinois. 

D) Fore foot complex, after Gisin. 
F 

E) Labrum, seen rom a ove, f b after Szeptycki, 196 7 • 

F) Apex of labrum, seen from side, after Szeptycki, 1967. 

G) Ventral tube, after Yos11. 

H) Ventral surface of manubrlum, after Yoaii. 

Lepidocyrtus cyancus Tullberg, 1871 Fig. ?68 

" F .. rh. 28:150; Yoail, 1959; Gisin, 1960, 1964; f Ofvers.K.VetenakAkad. u Res.: 

Snider, 196 7a • Description 

Color: body dark blue to purple-blue with legs, furc:ula, and basal 

antenna! segments pale; head varying from dark with a few pale spots to dorsally 

pale except for interantennal band and eyepatc:hes. Eyepatches trapezoidal with 

eye G definitely posterior to F. Labral papillae sharply humped, with Cat 

least sometimes) extremely minute microsetae. Head roughly circular in dorsal 
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view. Mesothorax not enlarged. Tenent halr atrongly clavate. Un1uis with l 

innc.>r teeth and minut'! lateral and external teeth. Unguiculus not clearly 

si:rrat<!. Maxlmum len~th 1.3 1m1. 

Retnarlt• 

Well-mounted, fresh specimens are •••ily 1dentlfied by the COfflblnatlon 

of labial chaetotaxy, absence of antennal scales, and presence of cephalic 

macrochaetae S & T.Very few United States specimens we have seen ldentlfied 

as this species are cyaneus in Gisin's sense, and moet of these are from local-

iciee near the coasts; this species may have been introduced relatively recently. 

Localities: California - Contra Costa Co.; New Jersey - Mercer Co., Union Co.; 

New Mexico - Santa Fe Co.; Oregon - Benton Co. Nova Scotia - Halifax Co. 

The numerous published records are suspect because of probable confusion with 

other species, espe•- ia lly _!:. pa 11 idua • 

A) Habitus, after Gisin. Lepidoczrtus czaneua 

B) Outer setal complex of right aide of third abdominal segment, c0111p0eite 

with encircled setae sometimes absent; specimen from New Jersey. 

C) Second abdominal segment eetae, left aide, specimen from Nev Jersey. 

D) Anterior bothriotrichal complex, fourth abdominal segment, after Snider. 

E) Hind foot complex, after Folsom. 

F) Eyes, left side, after Folsom. 

G) Posterior face of ventral tube, after Yoaiif 1959a. 

H) Apex of venter of manubrium, after Yoaii, 1959&. 
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Lepidocyrtus dubjus new species £1.g,,Z§U 
Description 

Eyes on dark irregular eyepatches. Color pale blue, except for large pale 
intersegmental bands, legs and furcula. Maximum length 1.37 mm. Antennae 1.32 to 
1.42 times cephalic diagonal, without apical bulb. Subapical sense peg rodlike and arising 
from a clear pit. Lenticular organs absent. Scales absent on all antenna! segments as well 
as legs. Prelabral setae 4-5-5-4 with posterior row weakly ciliate, others smooth. Labral 
intrusion in the form of a simple groove. Labial palp with differentiated seta stout , straight 
and not nearly reaching apex of same papilla. Maxillary palp not clearly seen. Labial 
triangle with r usually absent , rarely vestigial; all setae strongly ciliate. Labial ventral 
groove with 4 + 4 ciliate macrochaetae along margin. The second abdominal segment P 
seta absent. Fourth abdominal segment anterior bothriotricha complex without 
supplementary seta. Trochanteral organ with 6 setae in arm and 0 - 1 external and internal 
setae. Ventral tube with 9+9 - 12+12 setae on anterior face; distolateral patches with 8 - 9 
setae, all smooth or with one ciliate; posterior face with 9 (one specimen 10) weakly ciliate 
setae. Posterior leg with one seta slightly thicker and larger and less gradually tapered than 
other inner setae, .30 to .35 distance from base to apex of tibiotarsus. Unguis with 3 clear 
inner teeth , distalmost .68 - .78 way from base to apex. Unguiculus lanceolate with finely 
serrate outer margin. Manubrial plaque with 1 inner and 2-3 outer ciliate setae. Mucro with 
apical and subapical teeth subequaL Basal spine apex just reaches the tip of median 
tooth. Uncrenulate dens 2.8 -3.3. times as long as mucro. 

Localities 
Holotype Q and six paratype QQ plus 5 alcoholic specimens Treasure cave, Bell Co., 
Texas, Dec. 4 1992, in litter ( berlese funnel extraction) Reddell & Reyes calls. ( locality 
no. 7552). Also found in Royalty Ridge cave, Coryell Co., Texas, March 5 1993, 
Reddell & Reyes Calls. ( locality no. 7562). 

Oerivatio nomlnis 
From Latin dubius - doubtful 

Remarks 
This species has a remarkable variation in the structure and distribution of the 

eyes and the eyepatch ( see figures B - 0). In some cases a supernumerary eye 
appears to be present ( see figure C). In others the eye G or H is so obscure that it 
appears that only 7 + 7 eyes are present. This would arbitrarily place the species in 
Pseudosinella but there are some specimens where 8 eyes are clearly present. This 
species is similar to .L. cjnereus in many respects as well as general appearance but 
differs in lacking seta p on the second abdominal segment as well as the eye structure. 
It also differs in possessing a small dental tubercle; however, this structure is very small 
and truly visible only when the dentes are mounted so as to be seen from above. It can 
easily be overlooked. 

Legend for figures 
A) Habitus, paratype; 8) Typical cephalic chaetotaxy and eye structure, pigment not 
shown, specimen from Coryell Co.; C) Eyepatch, paratype, pigment not shown; D) 
Eyepatch, another specimen from Coryell Co. , pigment shown; E) Labial triangle, 
paratype; F) Chaetotaxy, left side 2nd abdominal segment, specimen from Coryell Co .; 
G) Lateral bothriotrichal complex 3rd abdominal segment, another Coryell Co. 
specimen; H) Chaetotaxy, left side 4th abdominal segment. same specimen; I) Disto­
lateral patch ventral tube, paratype; J) Fore foot complex , specimen from Coryell Co.; 
K) Base of left dens, seen from above , specimen from Coryell Co.; L) Mucro and apex 
of dens, another specimen, same locality. 



C 

Figure 768.1 

p,, 
~, 0 n 

I 
G 

,# 
o do 

~ 

0 (' 

0 ,, 

. 1) / 0 

Q 

o H 

1046 

--



1047 

Lepidocyrtus fernandj new species 

Description 
Eyes on dark triangular to trapezoidal eyepatches. Eyes G & H vary from circular to 

oval. Color white except for dark eyepatches, pale blue antennae and sometimes pale 
blue wash on the bases of the legs. Maximum length 1.54 mm. Antennae 1.31 to 1.54 
( one specimen 1.67) times cephalic diagonal, lacking apical bulb. Subapical sense peg 
rod-like and arising from a clear pit. Lenticular organs absent. Scales absent on all 
antenna! segments as well as legs. Pre - labral setae 4-5-5-4 with posterior row clearly 
ciliate, others smooth. Labral intrusion absent. Labral papillae blunt, broad and non 
setaceous. Labial palp with differentiated seta stout , curved and not nearly reaching 
apex of same papilla. Maxillary palp with two sublobal hairs. . Labial triangle with r well 
developed. All labial triangle setae .strongly ciliate. Labial ventral groove with 4 + 4 
ciliate macrochaetae along margin. The second abdominal segment P seta present. . 
Fourth abdominal segment anterior bothriotrichal complex without supplementary seta. 
Trochanteral organ with 4 setae in arms and 1 external and no internal setae. Ventral 
tube with 6 + 6 - 8 + 8 large ciliate setae on anterior face; distolateral patches with 7 - 8 
setae, 2 (3) smooth and rest ciliate; posterior face with a distal arc and 4 to 6 additional 
slightly ciliate setae. Posterior leg with one seta thicker than other setae and truncate; 
.27 - .33 distance from base to apex of tibiotarsus. Unguis with 3 clear inner teeth , 
distalmost one .62 - .67 way from base to apex; basal teeth similar in size. Unguiculus 
lanceolate . Manubrial plaque with 2 inner and 2-3 outer ciliate setae. Basal dental 
tubercle present but very small and only visible from dorsal view. Mucro with apical 
and subapical teeth subequal. Basal spine apex just reaches the tip of median tooth. 
Uncrenulate dens 2.6 -2.9. times as long as mucro. 

Localities 
Holotype Q and five paratype Q Q plus 1 paratype d. Muir Forest, Huntingdon 
Quebec, sugar maple stand, mull, May 11 and July 17 1995, F. Therrien coll., ( 
locality no. 9043). 

Oerivatio nominis 
Named in honor of Femand Therrien who first discovered this species. 

Remarks 
This species is very similar to L.. cyaneus in many respects but differs in color, 

the presence of a small dental tubercle, presence of a p seta on the second 
abdominal segment as well as other details of chaetotaxy. 

Legend for figures 
A) Habitus holotype; B) Typical cephalic chaetotaxy, holotype.; C) Eyepatch , 
paratype, ; 0) Labial triangle, holotype; E) Maxillary palp, paratype; F) Outer labial 
papilla holotype; G) Chaetotaxy left side 2nd abdominal segment, paratype.; H) 
Lateral bothriotrichal complex, 3rd abdominal segment, paratype; I) Chaetotaxy, left 
side 4th abdominal segment, holotype; J) Oisto lateral patch, ventral tube, paratype; 
K) Anterior face ventral tube, paratype; L) Trochanteral organ , paratype; M) Hind 
foot complex, holotype; N) Base of dentes seen from above, paratype.; 0) Mucro 
and apex of dens , paratype; P) Male genital plate, paratype. 
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Figure 768.2 
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Ftg • 769 1049 
Lepidocyrtus finus, Christiansen & Bel~t'{~~2on p =-

Color: background silvery white to yellowish; body pip,ent foniing •pota 

on the aides of the fourth abdominal segment, or, in darker forms, a band 

across this segment and lateral spots on the third abdominal segment; head 

vith interantennal spot; antennae lightly pigmented. Eye patches trapezoidal, 

vith eye C definitely posterior to F. Labral papillae obacure but apparently 

nonsetaceous. Head roughly circular in dorsal view. Hesonotum projecting 

forward so as to displace head ventrally. Unguia vi.th 3 small inner teeth, 

the apical tooth the largest, and small outer and lateral teeth. Unguiculus 

very weakly serrate externally- Maximu• length 1.5 nn. 
Remark• 

This species resembles l:.• finena1s Maynard in eye form, body ahape, and 

typical pattern, but appears to be primarily southern in distribution. Since 

Snider, who has seen the types of finenaia, ahows s chaetotaxy clearly different 

from that of~. and since finensis vaa described from Nev York atate, ve 

are keeping the two separate tentatively. The apecies is distinguished from 

all others by the combination of apical antennal papilla and dental tubercle, 

and from unifasciatus, which some specimens resemble, by the absence of antennal 

scales. The L2 macrochaete on the third abdominal aegment ia sometimes abaent. 

The absence of .M3 , · .P 1 , and P 2 aetae on the fourth abdo.iinal aegment 1a unique 

in Nearctic members of the genua. A specimen frOWt Mexico haa a clear band of 

pigment on the third thoracic and first abdominal aegmenta. 

Type locality: tributary of R. Styx Bayou at Bvy. 553, ·Ouachita Pariah, · 

Louiaiana, pool in intermittent stream bed, 30 Sept. 1973 (~. Cancallare). 

Additional localities: Alabama - Hadiaon Co.; Arkan••• - Chico Co.; K.naaa -

Douglas Co.; Louisiana - Ouachita Par • . (type); Miaaiaaippi - Coahoma Co.; 

Texas - Cameron Co. 

Lep idocyrtus ~ 

All figures of specimens from type locality. 

A) Habitus and patterns of two types. FIGUU 769 

B) Chaetotaxy of left side of second abdominal sepent. 
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C) Outer setal complex of right side of th1rd.&bdoa1nal SegJllent. 

D) Anterior bothriotrichal complex of left side of fourth abdominal segsnent. 

E) Macrochaetae of left side of third and fourth abdominal eepents; pseudopore 

solid. 
:rIGURE 769 

F) Hind foot complex. 

G) Apex of antenna. 

H) Right side of labial triangle. 

I) Dental tubercle. 
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Lepidocyrtua floridensia Snider, 1967 Fig. 770 

Ref.: Contr. Am. ent. Inst. 2:14. 
Descrivtion 

Color: background white; dark blue pig~ent laterally on thorax and first 

or first two abdominal segments, extending medially on third thoracic and first 

abdominal segments to cover up to 3/4 of posterior ~argins; fourth abdominal 

segment with a median transverse band of pigment; antennae lightly pigmented; 

head pale except for eyepatches and interantenn~l band. Eyepatches oval with 

eye G on _a level with or anterior to F. Labral papillae obscure but apparently 

nonsetaceous. Head roughly circular in dorsal view. Thorax projecting slightly 

forward. Unguio with 4 inner teeth, the apical ~ooth minute and perhaps some­

ti~es absent; outer and lateral teeth small. Unguiculus with serrate outer 

margin. Maximum length 1.2 rran. 
Remarks 

Most of the specimens we saw of this species were old type specimens which 

did not show the chaetotaxy clearly, so we have relied heavily on Snider's 

description and figures. While resembling~ in having a distinct, cylin~ 

drical dental tubercle, this species is distinguished clearly by the pattern, 

labial chaetotaxy, and absence of an apical antennal bulb. 

Localities: Florida - Dade Co., Long Pine Key, Stock Island (types). 

A) Habitus. Lepidocyrtus floridensis 

B) Pattern of another specimen. All figures after Snider. 
FIGURE 770 

C) Macrochaetae of right side of body; pseudopores shown as hollow circles. 

D) Anterior bothriotrichal complex of fourth abdominal segment, left side. 

E) Outer bothriotrichal complex of third abdominal segment, right side. 

F) Hind foot complex. 

G) Left eyepatch. 

H) Mucro. 
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Lepid~yrtus helenae Snider, 1967 Fi~. 771 

Ref.: Contr. Am. ent. Inst. 2:37. 

Description 

Color: background white to dull yellow with violet to blue pigment in the form of 

transverse bands covering most of each body segment back to third abdominal; fourth abdominal 

segment with a narrow median band, generally intenupted middorsally; at least posterior dorsal 

pan of head pale. Eyepatches trapezoidal, with eye G behind F. Labral papillae obscure, 

apparently minute and nonsetaceous. Head roughly circular in dorsal view. Mesothorax not 

projecting strongly forward. Unguis with 3-4 inner teeth; lateral and outer teeth minute or absent. 

Unguiculus weakly to moderately serrate externally. Maximum length 1.0 mm. 

Remarks 

Snider shows accessory microchaetae d1 and<½ of the third abdominal segment as absent, 

whereas they appear to be present on specimens we have identified as helenae: we could not see the 

chaetotaxy of this region on the type specimens. Mounted specimens, in which the strong banding 

tends to be obscured, may easily be mistaken for more uniformly colored species such as pallidus: 

however the apical antenna! bulb and the presence of 4 median posterior setae on the fourth 

abdominal segment readily distinguishes it This may well be the form identified by Maynard as 

cyaneus var. assimilis. Specimens from Texas caves entirely lack pigment except for eye patches. 

Localities: Arkansas - Boone Co.; Connecticut - Hartford Co., New Haven Co.; Illinois - Edgar 

Co., Putnam Co., Sokol Park, Williamson Co.; Indiana - Parke Co.; Kentucky - Adair Co. 

(cave), Edmonson Co.; Louisiana- Ouachita Par.; Michigan - Monroe Co. (type), Rapid City; 

Mississippi - Jackson Co.; Texas - Bell Co. (cave). 
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A) Habitus, after Snider. 
Lepidocyrtus helenae 

Segment Setae Of left side, specimen from Williamaon Co., 
B) Second abdominal 

Illinois. FIGURE 771 

c) Dorsal macrochaetae, right aide of body, after Snider. 

Of fourth abdominal segment of right aide, 
D) Anterior bothriotrichal complex 

I;! specimen from Williamson Co., Illinois. 

E) Hind foot complex, specimen from same locality. 

F) Left eyepatch, after Snider. 

G) Labial triangle setae Of r'ight aide, specimen from Williamson Co., Illinois. 

H) Mucro, after Snider. 

E 

0 • 

Lepidocyrtua hirtus, Christiansen & Bellinger, 1980 Fig. 772 

Description 

Color: off-white to yellow with pigment limited to eyepatchea, inter-

antennal spot, and faint wash of blue on antennae. Eycpatchea trapezoidal 

with eye G slightly to clearly posterior ·of eye F. Labral papillae with 2-J 

(rarely 1) strong setae each. Head broadly oval in dorsal view. Meaothorax 

projecting strongly, pushing head into v~ntral position. Unguia with 3 minute 

inner teeth, large lateral teeth and a small outer tooth. Unguiculus with 

0 
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minute external serrations. Tenent hair atrongly clavate. Maximum length 1.8 rrm. 



Remarks 

This species is similar to both unifasciatus and lignoru~ but may be 

distinguishecl from b~th by the presenc~ of cephalic S nnd T ~etae. The speci­

mens we have seen are old and details of the microchaetae are unclear; however 

the second abdomlnal segment appears to lack n,icroseta p. 

Type locality: Stone Street Park, Sioux Ci.ty, Woodbury Co., Iowa, 27 May 1953 

(L. Stannard). Illinois Natural History Survey, Acc. no. 49940. 

Lepidocyrtus hirtus 
FIGURE 772 

All figures of type specimens. 
A) Habitus. 

B) Outer setal complex, right side of third abdominal segment; some setae 

unclear. 

c) Anterior bothriotrichal complex, right side of fourth abdominal segment. 

D) Hind unguis. 

E) Right eyepatch. MAf\~ 
F) Labral papillae. F 
G) Cephalic macrochaetae. 

E 

G 

_!:~oidocyrtus lanuginosus (Gmelin}, 1790 Fig. 773 

Refs.: Systema Naturae, ed. 13:2911; Gisin, 1960, 1963, 1964, 1967; 

Snider, 1967. Description 

Color: white or pale yellow to brick red with dark blue pigment in eye-

1054 

patches and interantennal spot; legs and antennae sometimes bluish. Eyepatches 

oval with eye G posterior to F. Labral papillae rounded and nonsetaceous. 

Head roughly circular in dorsal view. Mesothorax not projecting forward or 



enlarged. Unguis with 3 small inner teeth and distinct lateral and external teeth. Unguiculus very 

weakly serrate externally. Maximum length 3.0 mm. 

Remarks 

Our description of this species is based on the literature and on European specimens; we 

have seen no Nearctic material which could be referred to lanu~nosus, or in fact, any Nearctic 

specimens lacking body pigment, antenna! scales, and mesothoracic humping, except for what are 

apparently immature specimens of pallidus and cinereus (which have different cephalic and labial 

chaetotaxy). A number of reddish Lg,idcx;yrrus have been described from the United States, and 

may actually belong here. 

Published Nearctic records are unreliable because of confusion with other species, including L. 
cinereus, f . .cQJ.lina, etc. 

Lepidocyrrus Ianu~nosus 
All figures after Gisin. 

A) Habitus of anterior body. 

B) Dorsal macrochaetae of right side. 

FIGURE 773 ,r' '° 
U f r · c 

C) Anterior bothriotrichal complex, left side of fourth abdominal segment. 

D) Labial triangle of left side. 

B . 

~tJJ1.l.V 
Lepidocyrrus li~orum (Fabricius), 1775 Ee;, 774 

Refs.: Systema entomologiae: 302; Gisin, 1964, 1967; Hale 1966; Snider, 1967a; 

Szeptycki, 1967; Yosii, 1969. 

Description 

Color: yellow to white with dark pigment in the eyepatches and an interantennal spot; 

antennae and leg bases weakly pigmented. Rarely with lateral blue spots on fourth abdominal 

segment. Eyepatches oval to elliptical with eye G on a level with For slightly posterior to it. 

Labral papillae multisetaceous, with 2-3 clear setae per papilla. Head oval in dorsal view. 

Mesothorax projecting strongly, forcing head into ventral position. Unguis with 3 small inner 

teeth and small outer and lateral teeth. Unguiculus with smooth or minutely serrate outer margin. 

Maximum length 1.6 mm. 
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Remarks 1056 
This species is very elmilar in 1110rphology to L. unlfasciatua but lacks 

the strong pattern of that speci9s. Our specimens fall into 2 groups, with 

and without the p seta on the second abdominal segment, and the first group 

might in fact represent patternless unifasciatus; however this seta appears to 

be variable in European lignorum also. Specimens from Kansas often lack seta 

d3 on the third abdominal segment and have slight differences in the chaeto-
' 

taxy of the second abdominal segment (see figures). The relationship between 

all these forms need further study. 

Localities: Arkansas - Polk Co.; Connecticut - New Haven Co.; Illinois -

Lake Co.; Indiana - Wayne Co.; Kansas - Douglas Co.; Louisiana - Ouachita Par.; 

Tennessee - Marion Co. 

Additional records: Michigan (Snider, 196 7); West Virginia (Lippert and 

Butler, 1976). Lepidocyrtue lignorum 

A) Habitus, specimen from Douglas Co., Kansas. 

B) Second abdominal segment setae of left side, specimen from Ouachita Par., 

Louisiana. FICUR.E 774 

C) Second abdominal segment setae of left side, apecimen from same localityas A. 

D) Outer setal complex of left side of third abdominal segment, specimen from 

same l~cality as B. 

E) Hind foot complex, specimen from same locality as A. 

' F) Labial triangle setae, basal, left side, same locality as B. 

C) Labrum, seen from above, after Szeptycki. C 

B 

F 



neofasciatus Wray, 1948 Lepidocyrtus .;.;.;;~----
Fig. 775 1057 . . 

Refs.: Bull. Brooklyn ent. Soc. 43:44 (as unifascfl!cus var.); Snider, 1967a. 

l>eecription 

Color: background yellow with dark blue pigment in tra.J!•verse bands, one 

covering the second and moat of the third abdominal segment, one across the 

middle of the · fourth and one on the fifth abdominal segment; sometimes with 

scattered pigment on posterior margin of first abdominal segment; eyepatchea 

and interantennal spot dark; antennae and posterior femora suffused with pig­

ment. Eyepatches oval to trapezoidal with eye G slightly behind F. Labral 

papillae unclear but apparently unisetaceous or bisetaceous. Head oval in 

dorsal view. Mesothorax projecting prominently, pushing head into ventral 

position. Unguis with 3 small inner teeth and large lateral and external teeth. 

Maximum length 1.5 mm. Btmarts 
have Seen were all in poor condition and did not show the The specimens we 

h -,n rphological features which were visible were not details of chsetotaxy; t e •·~ 
different from those of unifasciatus, of which this may be .~ local variant. 

However Snider figures the third abdominal segment chaetotaxy as very different, 

and this combined with the different pattern leads us to keep the two species 

separate until fresh topotypical material of neofasciatus can be studied. 

Localities: North Carolina - Erwin (type), New Hanover Co. 
. lIGURE 775 

Lepidocyrtua neofaaciatua 
A) Kabitus, after Wray. 

i l ae...-nt, after Snider. 
h side of third abdOIS' na o--·-

8) Outer setal c~lex, rig t 

C) Kind foot complex, after Wray. 

D) Eyes, right aide, after Wray. 

I) Mu,ro, aft•r Wt-ay. 

-
E 

B 



Lepidocyrrus pallidus Reuter, 1892 Fig;, 776 

Refs.: Meddn. Soc. Fauna Flora fenn. 17:24; Gisin, 1965, 1967; Snider, 1967a; 
HUther, 1971. 

Reexamination of the material we had previously identified as pallidus has led us to 

conclude that none of the spcimens we had identified as pallidus are in fact that species. All lack 

cephalic macrochaetae R2 characteristic of that species. Some of the specimens are almost cenainly 

the same as Mari Mutt's L.- fimicolus but there is much variation in pigment, the shape of eye G 

and whether seta r is vestigal or absent. A detailed analysis woulb be required to determine how 
I 

many taxa are involved. Whtether or not true pailidus occurs in North America remains in doubt 

Specimens which key out here belong to a cluster of species. 
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Localities: Arkansas - El Dorado Co.; California - Alameda Co., Contra Costa 

Co.; Connecticut - Lltchfield Co., New Haven Co.; Florida - Dede Co.; Illinoia _ 

Alexander Co., Champaign Co., Dou 1 C Lak C • S 11 C g as o., e o., .. a a e o., McLean Co.; 

Indiana - Parke Co., Pulaski Co., Union Co., Wayne Co.; Iowa - Powesheik co.; 

Louisiana - Ouachita Par.; Mi3souri - Iron Co., Pulaski Co.; New Jersey_ 

~omer3et - Co., Union Co.; Pennsylvania - Housetontown; Texaa - Denton Co. 

Published records are unr.eliabl~ because of possible confusion with other 

species, especially 1· cinereus. 
Lepidocyrtua pallidus 

A) Habitus, specimen from greenhouse.· 

B) Macrochaetae of dorsum, after Gisin. 
FIGURE 776, 

C) Setae, left half of dorsum of second abdominal f segment, a ter Gisin. 

D) Outer setal complex of third abdominal segment, rig~t _ side, specimen from 

greenhouse. 



E) Anterior bothriotrichal complex, right side of fourth abdominal segment, 

specimen from Illinois. 

F) Labial triangle setae, left side, speaimen from greenhouse. 

G) Hind foot complex, same specimen. 
~!Gt~ 776 
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Leeidocz:rtus earadoxus Uzel, 1891 Fig. 

Refs.: Sber. K. bHhm. Ges. Wiss., math.-naturw.Kl. 2:50; Gisin, 1960, 

1964; Snider, l 96 7 Stach, 196 71 Szeptycki, 196 7. 

Syn.: Paidium cucullatum Koch, 1840?1 Naturhistorische Topographi• von 

Regensburg 3:356; cephaloeureureus Harvey, 1894, Ent. News 5:324, 

.; christianseni Coto, 1953, .Ann. Mag. nat. Hist. (12)5:30. 

Description 

Color: deep blue with scattered spots, basal antennal segment, legs, 

and £urcula pale; head sometimes with V-shaped dorsal dark markings and 

irregular lateral patches on pale background. Eyepatches oval with eye G on 

a level with Fin mature specimens. Labral papillae broad, low, and weakly 

unisetaceous. Head elliptical in dorsal view. Meaothorax strongly enlarged 

and produced, displacing head into markedly ventral position. Unguis with 3 

small inner teeth, very large lateral teeth, and small external tooth. 

Unguiculus weakly serrate externally. Maximum length 3.0 mn. 
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Remarks 
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The Nearctic specimens have labial seta M1 slightly larger than in Ciein'e 

figures, but on the whole they agree well with the descriptions and figures of 

the European species. The dark color and projecting wesonotum distinguishes 

this species frorr all other Nearctic forms and permits immediate recognition 

of adults. Juveniles frorr Indiana have eye G posterior to F and lack labial 

triangle seta M1• Such young specimens might be confused with!• violaceus, 

but differ also in having the third antenna! seg~ent scaled. We have se~n a 

type of!• cephalopurpureus, and it agrees with paradoxus in all morphological 

features; the peculiar coloration (pale metathorax and abdomen) seen by Harvey 

in some specimens has not been seen since and may be a rare aberration. 

Localities: Connecticut - Litchfield Co., New Haven Co.; Delaware - Nev 

Castle Co.; Indiana - Dubois Co., Union Co., Wayne Co., Wells Co.; Maine -

Orono (type of!· cephalopurpureus); Vermont - Chittenden Co., Windsor Co.; 

Virginia - Alexandria Co. 

Additional records: Maryland (Ostdiek, 1961, as christiariseni); Massachusetts 

(type of christianseni); Michigan (Snider, 1964); West Virginia (Lippert and 

Butler, 1976). 

A) Habitus, after Snider. 
Lepidocyrtus paradoxua FIGURE 771 

B) Dorsal macrochaetae of right side; circles represent pseudopores; after Gisin. 

C) Outer setal complex of right side of third abdominal segment, after Snider. 

D) Setae of right side of second abdominal segment, specimen from Wayne Co., 

Indiana. 

E) Anterior bothriotrichal complex of left side of fourth abdominal segment, 

specimen from same locality. 

F) Hind foot complex, same specimen. 

G) Head and mesothorax, after Goto. 

H) Eyes of left side of head, after Goto. 

I) - J) Labrum, top and side view, after Szeptycki, 1967. 

• 
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FIGURE 777 

.!:!pidocyrtus unifasciatus James, 1933 

Refa.: Trans. R. Can. Inst. 19:107; Snider, 1967a, 
Deecription 

Fig. 778 

Color: background yellow to off-white; dark blue to purplish pigment in 

eyes, interantennal spot, and a transverse band across the middle of the 

fourth abdominal segment; antennae washed with pigment. Eyepatches oval to 

trapezoidal with eye G slightly posterior to F. Labral papillae bisetaceoua 

or trisetaceous, often difficult to see. Head broadly oval in dorsal view. 

Mesothorax enlarged, pushing head into ventral position. Unguis with 3 small 

inner teeth and modPrate to large lateral and external teeth. Unguiculus 

with smooth outer margin. Maximum length 1.5 "'"• 
Remarks 

As defined the species ia easily recognized by its pattern; only some 

specimens of finus, without appendage scales and with other morphological 

differences, are similar. See, however, the remarks under L. lignorum and 

neofasciatus. 

Localities: Arkansas - Boone Co.; Indiana - Parke Co., Wayne Co.; Kentucky -

Bath Co., Fayette Co.; Maryland - Green Ridge Mt.; Tennessee - Marion Co. 

Ontario - Kent Co. (type). 

Additional records: Kentucky (Lesshafft, 1977); Michigan (Snider, 1967); 

New York (Maynard, 1951); North Carolina (Brimley, 1938); Oklahoma (Fenton 

and Howell, 1957); South Carolina (DuRant and Fox, 1966): West Virginia (Lippert 

and Butler, 1976). 



Lepidocyrtus unifasciatus 
FIGURE 778 1062 

A) Habitus, after Maynard. 

B) Setae of dorsum of left half of second abdominal segment, specimen from 

Boone Co., Arkansas. 

C) Outer setae complex of third abdominal segment, right side, composite; arrows show 

alternate positions of setae. 

D) Anterior bothriotrichal complex of fourth abdominal segment of right side, 

specimen from Wayne Co., Indiana. 

E) Hind foot complex, specimen from Fayette Co., Kentucky. 

F) Mucro, specimen from same locality. 
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Lepidocyrtus violaceus Fourcroy, 1785 Fig. 779 

Refs.: Entomolcgia pa.rtsiensia;,5251 Gisin, 19'4, 1965: Snider, 19,'ik: 

Szept.ycki, 1967 

Syn.: metallicus Packard, 1873~.Rep. Peabody Acad. Sci. 5:36 

Description 

Color: body deep to (rarely) pale blue with scattered pale spots and 

(rarely) pale intersegmental bands; head with dorsal pattern in the form of 

a backward pointing V or arrow-shaped mark, and pale spots on cheeks .and 

posterior margin; legs and furcula usually pale. Eyepatches trapezoidal to 

triangular with eye G definitely posterio~ to F. Labral papillae strongly 

unisetaceous (rarely bisetaceous). Head oval in dorsal view. Mesothorax 

not projecting or strikingly developed. Tenent hair strongly clavate. Unguis 

with 3 small inner teeth and small lateral and external teeth. Unguiculus 

with outer margin smooth or very finely serrate. Maximum length 1.5 rrm. 



kemarKs 
It is not certain that Nearct1c populations are conspecific with Euro-

pean violaceus; spc:-cil!"ens have tht: labral papillae unisetaceo11s or (rarely) 

bis~taceous, whereas Szeptycki shows 1-3 setae per papilla for the European 

form. The general oimi lnrity is sufficient to justify combining them for 

the mornent. The abdominal chaetotaxy was seen on very few specimens. and 

observed variation makeo it possible that there are two Nearctic taxa combined 

here. We have seen the types of~- metallicus Packard, and although little 

fine d~tail can be seen it is very probable that they are vlolaceus in our 

senae. 

Localities: California - San Hatec Co.; Coloradc - Boulder Co.; Connecticut 

Hnrtford Co.; Illinois - Ogle Co.; Indiana - Wells Co.; Maine - Knox Co.; 

Hassachusl!tts - Middlesex Co.; ~ichigan - Alger Co.; Utah - Blacksmith fork 

Canyon, Cache Co~, Water Canyon Nova Scotia - Halifax Co., Picton Co. 

Additic,nal records: Kentucky (Lesshefft, 1977); New York (Maynard, 1951). 

Northwest Territories (Hammer, 195Ja,). Lepidocyrtus violaceua 

A) Chaetotaxy of left side of second abdominal segment, specimen from 

Wells Co., Indiana. 
FIGURE 779 ~ 

B) Chaetotaxy of left aide of third abdominal segment, specimen from 

Wells Co., Indiana. 

C) Head, specimen from Utah. 

D) Labral papillae, front view, after Szeptycki, 1967. 

E) Labral papillae, side view, after Szeptycki, 1967 

F) Fore foot complex, specimen from San Mateo Co., California. 

G) Apex of antenna, same specimen. 

H) Mucro and apex of dens, same specimen. 

\ 
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Genus Pseudosinella Schaffer, 1897 

Type species: Tullber!tia immaculata Lie-Pettersen, 1897 

Syn.: Troglosinella Delmare, 1949, type species: T. hirsuta Delmare, 1949 

We include in this genus all the scaled Entomobyrinae having a bidentate mucro and fewer 

than 8+8 eyes. All species also have dental scales and reduced dorsal macrochaetae. The scales 

are apically rounded and are relatively thing and weakly sculptured. The antennae are four­

segmented but vary greatly in length; they lack scales in all Nearctic species; in many species the 

inner sensillae in the sense organ of the third segment are modified from the usual rodlike form (as 

noted in the species descriptions). The fourth abdominal segment mid-dorsally is at least 2 1/2 

times as long as the third. Except where noted, the mucro has subequal teeth and a basal spine 

which extends approximately to the apex of the anteapical tooth. 

Remarks 

The separation of this genus from Lepidocyrrus is entirely arbitrary, although most of the 

cavemicole species are quite different in appearance from members of that genus. 

Certain features of the chaetotaxy are critical in the classification of Pseudosinella. The 

lettering system developed by Gisin and Gama for these features is illustrated here. Figures 780A 

and 780F show the dorsal macrochaetae, bothriotricha and pseudospores; the latter may be 

distinguished from sockets of macrochaetae by position and by their thinner margins. The 

presence of absence of mid-cephalic macrochaetae Ro, Ri, Rz, R:,, S and T (Fig. 780F) and the 

arrangement of the macrochaetae on the fourth abdominal segment are particularly important; in 

many Nearctic species they are O+ 3 in parallel lines (see f.. hirsuta. Fig. G-J) instead of 1 +2 as 

shown in Figure 780A. 

Figures 780B and 780C show the 2 bothriotricha on the second alxlominal segment 

(midline to left) and cenain associated setae. The setae a, b, and q1 (in Nearctic species) may be 

macrochaetae (indicated by capital letters) or microchaetae (indicated by lower case letters); p may 

be absent (-); B is always a macrochaeta except inf.. m]fu. 

Figure 780D shows the accessory setae associated with the anterior bothriotrix on the 

fourth alxlominal segment; the seta s may be present or absent. 

Figure 780E shows the setae of the labial triangle. Large setae are represented by capital 

letters, small setae by lower case letters. Ciliate setae are underscored while smooth setae are not. 

There are normally 2 medial (M) setae although there may be only 1 as in f. ocropunctata, or in 

some species there may be supplementary setae (M11• ~) slightly below the level of the normal M 

setae. The r setae, immediately lateral to the M setae. are generally smaller than the other setae and 
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may be totally reduced to a socket and rudimentary seta (o). The two lateralmost setae (L1, Li) are 

often omitted· from some figures of the labial triangle of individual species. 

A computer global database for Pseudosjnella. using the Delta program was developed by 

the authors and M.M. DaGama in 1990. Anyone working with this genus should use this program 

if at all possible. Identification of species is far easier and more accurate using the this program 

than using the present work. This program can be contacted through INTERNET (TELNET). 

Contact the Grinnell College system at AC.GRIN.EDU. When you have contacted the system, 

type BUGS and when it asks for the password, use DELTA. Information can them be obtained 

form the program itself. Forty characteristjcs are used in the program including some, such as the 

manubrial plaque, not used in the present work. Illustrations of these features can be found in the 

original paper: Computer Assisted Identifications of Pseudosinella (Collembola Entomobryidae). 

Rev. Ecologic et Biologic du Sol, 1990 27(2):231:246. Copies of this paper may be obtained from 

the senior author. 

This genus is clearly polyphyletic and is in great need of a re-analysis. The database 

mentioned above could be used for such an analysis; however, a more complete knowledge of the 

genus Lepidocynus would be required. M.M. DaGama has initiated such a study for many 

European species in 1984, but given the localized nature of most PseudosineUa species'it is highly 

probable that different lineages of Lipidocyrrus are ancestral to Pseudosinella forms in different 

regions. Only 5 of the 33 North American Pseudosinella have been recorded elsewhere. f . .aera 
and f. violenta have been recorded from Central America and £. iU.ba, f. octopunctata. and f. 
sexoculata are widespread. More detailed analysis of the last 3 species may show several more 

regional species to be involved. 

There are 33 determinable Nearctic species: 1) aera, 2) ~ 3) argentea, 4) bona, 5) 

certa, 6) christianseni, 7) collina, 8) dubia, 9) erehwon, 10) espana, 11) espanita, 12) extra, 

13) flarua, 14) folsomi, 15) fonsa, 16) georgia, 17) gisini, 18) granda, 19) hirsuta. 20) ~-

21) octopunctata, 22) ops, 23) orba, 24) ~ 25) rolfsi, 26) sera, 27) sanguinea, 28) 

sexoculata, 29) spinosa. 30) testa, 31) vespera, 32) violenta. 33) vita. 



Features of chaetotaxy ln Paeudoalnella and Lepldocyrtua. 
J'ICURl 780 
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A) Dorsal bothriotricha, medial macrochaetae, and pseudopores. 

B) Chaetotaxy of second abdominal segment, left · side; after Gisin. 

C) Chaetotaxy of second abdominal segment, as exemplified by Paeudosinella 

violenta1 left side. 

D) Anterior bothriothrix of fourth abdominal segment, with associated microsetae, 

right s11.e. 

E) Chaetota.xy of labial triangle, left side. ~r:-t~-Ro 
-.-.-........ --R, 

F) Cephalic chaetota.xy. ~ ........ ---T--R2 
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RO R1 R2 R3 

2+2(3)(4) + + - . 
2+2 + + + -

0 + + + -
1+ 1 2+2 2 + + . 

0 + + + -
0 + + + . 

6+6 + + + -
5+5(6+6) + + + -

0 + + + -
0 + + + -
0 + + + -
0 + + + + 
0 + + + . 

0 + + - -
3-4 (2?) + + + -

5+5 - 6+6 + + + -
0- 2+2(3) + + + -

0 2 + + -
0( 1, 2) + + + -

0 + + + -
4+4(5+5) + + + . 

3+3 + + + -
0 (1 vesl.) + + + + 

0 + + + -
0 + - - -
0 + + + -

1 + 1 7 7 ? 7 

3+3 + + + -
0 + - - -

3+3 + + + -
0 + + + + 
0 + -
0 + + + -

Table XXXVI Described species of Pseudoslnella 
• Surface species, •• lroglophile species .Remainder lound only in caves. 

S T Labial 4 

- - M 1 M2(M2)r( o).E(E)l. 11.2 
+ - M1M2 o E(E) l.1(L1) L2 (1.2) 
- - M1M20,vg fl.1 .l.::> 1 

- - M, {M,) M2 l EL, L2 
- M1M2 o .EJ.1 L2 

- m 1 sM 1 (m2s)M2r(r)E L 1 L2 
- - M1M2 r .E !.1 !.2 
- - m 1 s(M 11(m2s)M2 LE L 1 L2 
- - M1 M2r E L1 L2 
+ _2 M1M20EL1 L2 

+ + M1 M2 vg E L1 L2 

- - M1 M2[ E L1 L2 
.. . m1 (M1, M1,m1) M2(M2) I .E{E} 

L 1 ( !. 1l L2 0-2) 
. - M1sM1(M2s)M2 o E L1L2 
- - <M1s) M1 M2.I f l.1 .l.2 
- - M1 (m1 s) M2IEl.11.2 
- - seep# 981A 
- . M1 M2 o,vg .E l.1 .L2 
- - (M1s) M1 (M2s) M2 r E L1 L2 
- - M1M2rEL1L2 
+ + M20.E.L1l.2 
- - M1 M2 (MW E lEl!.1 L2 
+ + {Mts)M1(M1)(M2s)M2 oE L1L2 

- - m 1 (M 1 )M2 L E L 1 L2 
. . M1M2 o E L1 L2 

- -- M1M2 o .E !.11.2 
7 ? M1M20.El.1 
. + M1M2 o E L1 L2 
- - (M1s)M1 M2rEL1 L2 
- - M1 M2B. E L1 L2 
- - M1 M2 o E L1 L2 

. M1M2 o E L1 L2 
+ + M1 M2 r E L1 L2 

macrochaelae 
lhoracic 
segmenls 

II Ill 

0 0 p 
1 0 p 
0 0 p 

0 0 p 
17 0 p 
0 0 p 
0 0 p 
0 0 p 
2 1 p 

2,3 1 p 

3 2 12 
2 1 p 
0 0 12 

0 0 p 
0 0 p 

0 0 p 
0 0 p 
0 0 p 

0 0 p+ 
0 0 7 
1 0 p 
0 0 12 

3,2 3(1) . 
0 0 p 
0 0 p 

0 0 . 
7 7 p 

0 0 p 
0 0 p 
0 0 . 
3 2 . 
0 0 p 
4 3 p 

... 
·n; 
I 

macrochaelae c 
41h abdomen ~ 

5 p m ~ 
a B Q1 Q2 0 2 cl 
a .a q1 Q2 1 2 ac -cl 
a .l! q1 Q2 0 2 cl(lr) 

.il .8 q, Q2 0 2 ac 
a a Q1 Q2 0 2 ac 
a a - Q2 0 4(3) ac 
a fl Q1 Q2 0 2 cl 
a .a . Q2 0 3 cl 
a a Q1 ~ 0 2 cl-ac 
a a 01 Q2 1 2 ac 

ii .8 Q1 g2 1 2 ac 

ii a q1 Q2 0 2 ac 

.il .8 Q1 Q2 0 2 ac 

A .ll o1 Q2 1 2 cl 
a .8 q1 q2 0 2 cl 

ii a g1 g2 0 2 cl 

ii .8 q1 Q2 0 2 cl-ac 

.il .8 Q1 Q2 0 2 ac 

a a . Q2 0 3(4) ac{lr) 
a .8 Q1 Q2 0 2 cl 
A .8 o1 Q2 1 2 cl 
. .8 SU . 0 2 cl 
a .8 Q1 Q2 (0)1 2 ac 

a .8 q1 Q2 0 2 ac 
a .8 o1 Q2 0 1(2) cl 

a ll q1 Q2 0 2 cl 
.7 b 01 Q2 0 1 ac 
a .e o1 Q2 1 2 cl 
a .8 . Q2 0 3 ac 
a a q1 Q2 0 2 ac 
a a Q1 Q2 0 2 ac 
A a o, Q2 0 2 cl(lr) 
A .e 01 Q2 1 2 ac(l r) 

... 
"' :i 
.\:! ::, .c 
o,­
c 0 
::, 0 

-
-
-
-
+ 
-
. 
+-
-
+ 

+ 
-
-

-
-
-
-
-
. 
. 
-
. 
. 
-
+ 
+ 
7 
. 
-
-
-
+ 
. 

~ ,g Q) 

·- "' > .,, .c 0 
!;;a.Oa,.C 
~m01-­
a.u-"'o 
Q)Ol~;:E n,c_u.,, 
ai.2~1111 
111<0>0(/) 

Os 4c 
Os 4c 
Os 4c 

Os 4c 
7 

6-8s Oc 
Os 4c 
3s 1c 
Os 4c 

2s 4c, 3s 2c 

Os 6-8c 

Os 4c 
3s 1c,(4c) 

4s 0c 
Os 3-4c 

Os 4c 
see page 981 A 

Os 4c 

4s 0c(5-7s 0c,4 -6s tc) 
7 

Os 4c 
Os 4c 

2s 4c, 1s 5c 

3-4s 0c 
4s 0c 

7 
7 

Os 4c. 1s 3c 
7-10s 0c 

? 
Os 4c 

4(5)s 0c 

Os 4c 
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Table XXXVI contlnled 
Chatacterlstlcs of undescrlbed Nearctlc species of pseudoslnella 

RO R1 R2 R3 S T 

+ + . . . . 

+ + + . . . 

+ + . . . . 

? ? ? ? . . 

+ + + . . . 

+ + + . + + 

+ + + + + . 

Labial t. ;le t!:11.,.4 
M1 (M 1) t¾ IE L1 L2 

(m1) M2 o f L1 L2 

M1 ~of L1 1.2 

M1 ~ I E l1 l2 

M1s M1 '¾I E L1 L2 

ML Mz. o E l1 L2 

M, M2 LE L, l2 

macrochaelae 
thoracic 
segments 
II Ill 

0 0 p 

0 0 p 

0 0 + 

0 0 p 

0 0 ? 

1 0 -? 

3 2 · 1 

<D 
'-·n; 
.c 
-4J 

macrochaetae ~ 
4th abdomen ~ 

Abd.11 ch Iaetotax.- 5 P m t-
a ll q1 . 0 2 ac 

a ll q1 q2 1 2 cl 

a ll q1 q2 0 2 ac 

a 1 q1 q2 0 3 ac 

? ? ? ? 0 2 ac 

a 11 q1 -? 1 2 cl 

? ll ? ? 0 2 ac 

.. 
n, 

8 
·- .c 
::, -0, 0 
C O 

. 

. 

. 

. 

. 

. 

. 

CIJ 
n, 

1-U~c £ · 
.Cn!CO 0~ 
U CIJ a, a, 0 .!!! 
!:!o,>> .I=:= 
UC o-OiiiU 
ni_g~ei•• E n1 .,, o,.c .,, u 

Os 4c 

Os 4c 

Os 4c 

Os 4c 

1s 3c 

Os 4c 

Os 4c 

f. argentea shows 5 variants in the labial chaetotaxy ;however, most of these occur in Arkansas caves. In other localities 
85 % of all specimens show normal chaetotaxy given . In Arkansas caves only 62% of the specimens show the normal 
chaetotaxy. 2seta we formerly interpreted as Tis better considered seta S. 3 The features given here are questionable. 
They are based partly on Jackson's description and partly on one specimen labeled "type" , probably by Jackson. 4 Upper 
case= large seta, lower case= small seta, o = rudimentary or absent seta; underscored= ciliate setae , others smooth; s = 
supplementary seta. 5 Upper cas& -: macrochaeta. 6 cl= clavate, ac = acuminate, tr= truncate. 7 Mature males from some 
localities may be different. 8 ~ - yiolenta hybrids have violenta chaetotaxy 

\ 
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Key to Nearctic Species of Pseudosjnella 

1) Eyeless ------------- ------------------------------------2 
l ') With eyes----------------- ---------------------------------- -22 
2) 
2') 

With a strong outer tooth on unguiculus (Fig. 78 lA) ----------------------------------------17 
Outer tooth of unguiculus minute or absent Fig. 781B) --------------------------------3 

781 

' 3) Dens with spine-like setae dorsally (Fig. 782A) ---------------------------------f. spinosa 
3 ') Dens without spine-like setae (Fig. 782B) ------------------------------------------4 

4) Fourth antenna! segment at least twice as long as cephalic diagonal ----f. christianseni 
4') Fourth antenna! segment less than twice as long as cephalic diagonal------ ---5 

5) Dorsal cephalic setae S & T present (Fig. 780F) ---------- 6 
-7 5 ') Dorsal cephalic setae S & T absent (Fig. 784B) 

6) 

6') 

783 

Labial triangle with r seta rudimentary or absent (Fig. 784A); dorsal cephalic seta R3 
present (Fig. 784A) --------------------------------------.e.. Qiba 
Labial triangle with r seta well developed and ciliate (Fig. 783B); dorsal cephalic seta R3 
absent (Fig. 784B) --------- --------------------------------------- -f.. vita 

A B 
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7) Second abdominal segment seta Ql a macrochaeta (Fig. 785) ---------------f. folsomi 
7') Second abdominal set ql a macrochaeta or absent----------------------------8 

8) 
8') 

785 J /ID!\~ 
jJ ' 

\ ' I 

Thoracic segments II & III with posterior macrochaetae (Fig. 785.1) --------------------9 
Thoracic segments Il without such ----------------------------------------------10 

785.1 

9) Labial seta r minute or absent (Fig. 7860) ---f. verpera (Christiansen & Bellinger 1996) 
9 ') Labial seta r ciliate and well developed (Fig. 786B) ---·--------

------ --- --- · f. erc;hwon (Christiansen & Bellinger 1996) 

10) 

10') 

= 786 
A B C D 

Second abdominal seta p well developed and ciliate (Fig. 785.2) -----------­
---------------------------------f . .tlawa (Christiansen & Bellinger 1996) 
Second abdominal seta p smooth or absent - ------------11 

t.~ 
;p I I . . . «.·--= ... ·7 --;, - - ;;P ~o 

111 
C: 
C. 
0 
~ 
0 

~-~ ---..:._:_ 

~ --- ~ ~ --

785.2 
11) Labial triangle seta M1 and/or r ciliate (Figs. 786A, B, &D) ------------ ---12 
11 ') Labial triangle scta M1 and r smooth (Fig. 786C) -------------------------------16 

12) Labial triangle seta r smooth and minute or absent (Fig. 786A) --- -------------13 
12') Labial triangle seta r well developed and ciliate (Fig. 786B) ------ --14 
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13) One RO seta (Fig. 786. lA) -------------------------------------------------------£. ar~ntea1 

13') Two RO setae (Fig. 786. lB) ----------------------------------------------£. woda 

• 0 0 00 
• • 0 

O O 0 
0 

0 0 

~ "· 0 0 0 

o" • .. oo 
0 0 0 0 

0 0 

0 786.1 . 8 0 0 

14) Some pigment almost always present. at least on head, labial seta r vestigal ------------------
---------------------------------------------f. gisini carolina. (Christiansen & Bellinger 1996) 

14') Pigment entirely lacking, labial seta r ciliate ---- ----------------------------------------15 

15) Antennae more than 2 times as long as cephalic diagonal ----- -----f. pecki 
15') Antennae less than 1.7 times as long as cephalic diagonal -------------------------

------------ -----------------------------f. extra (Christiansen & Bellinger 1996) 

16) Second abdominal segment q1 absent (Fig. 786.2A) ---------------------------f. hil:sl.lla 
16') Second abdominal segment q1 present (Fig. 786.2B) ----------------------------f. nata 

' . f o\!l~ \\r ~\ '.f \ .. : ,. I 

r I 

I 

. 8 
A 786.2 

17) All labial triangle setae smooth (Fig. 786C)--- -18 
17') Some labial triangle setae ciliate (Fig. 786A & D) --------------19 

18) Macrochaetae of 2nd thoracic segment "collar" short and acuminate, mesothoracic tergum 
wider than metathoracic (Fig. 787 A) ----------------------------f. rolfsi 

18') Macrochaetae of 2nd thoracic segment "collar" long and clavate, mesothoracic tergum 
narrower than metathoracic (Fig. 787B) --- ----------f. violenta 

~ 

~'o 

}-)~ 
A 

787 

19) Only M1 seta of labial triangle ciliate (Fig. 7860) ------------------------------------------20 
19') All labial triangle seta ciliate (Fig. 786A) ---- --------------------------------21 

1 95% of specimens of argcntea will key out here, but there is much variation in this species (see Footnote on Table 
36). 
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20) Cephalic dorsum with posterior lateral cephalic macrochaetae present (Fig. 787.lA) ---
-------------------------------------f. ~ 

20') Cephalic dorsum posteriorlateral macrochaetae absent (Fig. 787.lB) 
--------------------------------------------f. espanita (Christiansen & Bellinger 1996) 

• 

• 
A 787.1 8 

21) Tenent hair shorter than unguiculus, unguis with only a pair of basal teeth (Fig. 788A) -----
------------------------------------------------------------------------------------f. ~ 

21 ') Tenent hair subequal to or longer than unguiculus; unguis with paired basal and unpaired 
inner tooth (Fig. 788B) -------------------------------------------f. sera 

788 

22) Eyes 1 + 1 --------------------------------------------- ---23 
22') Eyes at least 2+2 ----------·------ --------27 

23) Basal ungual teeth subequal (Fig. 788.lA) --- 25 
23') One basal ungual tooth distinctly larger (Fig. 788.lB) 24 

788.1 
24) One basal tooth greatly enlarged (Fig. 789A) ---- ----------------f. orba 
24') Larger basal tooth only moderately larger than other (Fig. 788. lB) -----------

------------------------- -----f. h2na (Christiansen & Bellinger 1996) 

789 



25) 
25') 

26) 
26') 

27) 
27') 

28) 
28') 

1073· 

Small (less than 1 mm) surface species--------------------------------------------£. san~uinea 
Large (more than 2 mm) cave species-------------- -------------------26 

Founh abdominal segment with 2 M setae (Fig. 789. lA) ---------------------------£. ~ 
Founh abdominal segment with 3M setae (Fig. 789.1B) ---------------------------£. hirsuta r·~r~ ;t L·l 1.·t ! J' 

' ·- '>-. • • I-..._ 

78 9.1 

Founh abdominal segment with macrochaetae P1 present (r1g. 789. lA) --------------------28 
Fourth abdominal segment lacking macrochaetae P1 (Fig. 789.lB) --------------------------30 

Eyes 2+2 (Fig. 789.2A) ---------------------------------------------------------------------f. alba 
Eyes 3+3 or more (Fig. 789.2B or C) -------------------------------------------------29 

A B C 

7 8 9.2 

29) Eyes 3+3 (Fig. 789.2B) ------------------------------------------£. sexoculata 
29') Eyes 4+4 (Fig. 789.2C) --- ------------- ----------------f. octopunctata 

30) Founh abdominal segment with 3+ 3 or more median macrochaetae (Fig. 789 .1 C) ----31 
30') Founh abdominal segment with 2+2 median macrochaetae (Fig. 789.1B) __ ..;. ________ 32 

31) With at least 5 eyes per side ------
31 ') With no more than 2 eyes per side ---

---f.dubia 
f. hirsuta 

32) Second abdominal segment p seta absent (Fig. 789.3A) ----- ---f. testa 
32') Second abdominal segment p seta present (Fig. 789.3B) --------------------------33 

.. l-"" 
t. 

<,e . 
0 0 \.,\ ~ 

oq_ A ( ( 
I oq B 

.:,i::; I .:,i::; 

\1d \ .,e e 
0 I 

[ ro/ /J 1/ I 
I I \ "' I 
r 

7 8 9.3 
33) Labial triangle seta ~ smooth (Fig. 786B or C) ---------------------------------------------34 
33') Labial triangle seta ~ ciliate (Fig. 786A) --------------------------------------37 
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34) Basal ungual teeth subequal (Fig. 788. lA) ------------------------------------35 
34) One basal ungual tooth distinctly larger (Fig. 788. IB) 36 

35) Eyes 3+3 or fewer---------- ------ -------------------------·£. mini 
35') Eyes 5+5 or more-------------------- --------------------------------------f. georgia 

36) Tenent hair acuminate -------------------f. bona (Christiansen & Bellinger 1996) 
36') Tenent hair weakly clavate ---------------------------------------------------·-----f. ~ 

37) Labial triangle seta r minute an smooth or absent (Fig. 786C) --------------------------f. aera 
37') Labial triangle seta r well developed and ciliate (Fig. 786B) ---------------------38 

38) 4+4 or fewer eyes -------------------------------------f. fonsa (Christiansen & Bellinger 1996) 
3 8 ') 6+6 eyes ---------------------------------------------------------------------------- f. collina 

Not included in key: 

**atropurpurea Packard, 1888 (Lepidocyrtus) 

attenuata Bonet, 1934 

candida Folsom, 1902 

cavemarum Moniez, 1893 (Sira) 

**decemoculata Guthrie, 1903 (Lepidocyrtus) 

decipiens Denis, 1925 

duodecimocellata Handschin, 1928a 

duodecimpunctata Denis, 1931 b 

folsomi Denis, 1931 

petterseni Bomer, 1901 

Pseudosinella ~. Christiansen & Bellinger, 1980 

Description 

Lepidocyrtus 

unplaceable without types 

Lepidocyrtus 

no valid Nearctic records 

indeterminable from types 

probably not Nearctic; decipiens of 
Bonet, 1934, unplaceable without 
specimens 

Nearctic records are probably ~ 

Nearctic records are probably ~ 

= violenta 

Nearctic records are violenta 

Fi~. 791 

Color: background white without pigment except for eyepatches, or with a scattering of 

blue granules except on intersegmental membranes. Habitus as in typical troglophile 

Pseudosinella. Eyes nearly contiguous, with l directly above the other. Mesothorax not enlarged. 

Unguis with 1 small outer tooth, 2 small distal or basal lateral teeth, and 3 inner teeth; basalmost 

inner tooth slightly larger than others but not win·g-like. Unguiculus lanceolate. Dentes without 

spines. Mucro normal. Anterior macrochaetae of "collar" of mesothorax of short type 1 setae. 

Maximum length 2.5 mm. 



Remarks 

In many respects, this species resembles f. . .alba, but it may readily be distinguished by the 

abdominal chaetotaxy (see Table XXXVI) as well as by the habitus and the unguis. It is known 

primarily from caves, but also occurs rarely in surface habitats. The Missouri specimens have 

larger eyes and more pigment that the others, and may represent a different species. Some 

specimens from Montgomery Co., Tenn. have labial setae smooth rather than ciliate as usual. f. 
rn shows some similarity to f. ar~ntea. and it may be an eyed form of the species. 

Type locality: Cumberland Caverns, McMinnville, Warren Co., Tenn. 

1075 

Additional localities: Alabama - St. Claire, Co.; Illinois - Gallatin Co. (cave), Johnson Co. (cave); 

Kentucky - Henry Co. (cave), Wolfe Co.; Louisiana - Ouachita Par.; Missouri - Dade Co. (cave 

(?), Newton Co. (cave); Tennessee - Coffee Co. (cave), Decatur Co. (cave), Franklin Co. (cave), 

Montgomery Co. (cave), Robens Co. (cave), Wilson Co.; Texas - Williamson Co. (cave); Virginia 

- Shenandoah Co. (cave). 

FIGURE 791 

Pseudosinella ma 
A) Habitus, type specimen. 

B) Chaetotaxy of dorsum of left side of second abdominal segment, specimen from Virginia cave. 

C) Hind foot complex, specimen from Coffee Co., Tennessee. 

D) Hind unguis, type specimen. 

E) Right eyepatch, type specimen. 

F) Labial triangle setae of right side, type specimen. 

G) Mucro and apex of dens, specimen from Coffee Co., Tennessee. 



-~- .. ----·•- .... .. - .......... 

F 

. . . . . 

1076 

0 / 

r 1 ¾2 .. , . 
""""'6~::::»· C 

• • o, 
o, , 

E.. Q.Q.Qg A) Semidiagrammatic illustration of_ dorsal macrochaetae and pseudopores ( hollow 

circles); B) Apex of third antenna! segment , type specimen; C) Detail of anterior, dorsal 

cephalic chaetotaxy; D) Labial triangle setae; E) Oistolateral ventral tube setae , left side; 

F) Chaetotaxy of second abdominal segment, right side; G) Fore foot complex; H) Manubrial 

plaque; I) Third abdominal lateral bothriotrichal complex, right side; J) Fourth abdominal 

segment bothriotrichal complex, right side; K) Mucro and end of dens. After CB 1996 



Figure 791.2 
Pseudosinella erehwon 
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Christiansen & Bellinger 1986 a. 
r-[f--;(. 

.,;-- . 
0 

-----------f.------

P. erehwon A) Semidiagrammatic illustration of dorsal macrochaetae and pseudopores 

(hollow circles); B) Setae of labial triangle , right side. C) Posterior face of ventral tube; 

IU( f , 

D) Anterior face ventral tube; E) Right distolateral patch of ventral tube; F) Second abdominal 

segment chaetotaxy, left side; G) Outer bothriotrichal complex third abdominal segment , left 

side; H) Bothriotrichal complex fourth abdominal segment left side; I) Outstanding seta and 

neighboring setae of hind tibiotarsus; J) Hind foot complex K) Mucro and distal end of dens. 

After CB 1996 



Figure 791.3 Pseudosinella espanita C. & B.1986 ~ 1078 
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e.. espanita A) Semidiagrammatic illustration of dorsal macrochaetae and pseudopores 

Q,ollow circles); 8) Labial triangle setae; C) Setae of venter of basal portion of third antenna. 

segment; D) Setae of dorsum of apical portio f second antenna! segment same specimen, 

but other antenna; E) Second abdominal segment chaetotaxy of left side; F) Detail of inner 

setae of second abdominal segment of different specimen; G) Third abdominal segment left 

side, outer bothriotrichal complex; H) Lateral bothriotrichal complex, fourth abdominal 

segment, right side; I) Left side of anterior face of ventral tube; J) Distolateral setae of ventral ~ 

tube; K) Mucro and apex of dens; L) Fore foot complex. 
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.e.. ~ A) Semidiagrammatic illustration of dorsal macrochaetae and pseudopores ( hollow 

circles); B) Detail of anterior dorsal cephalic chaetotaxy of left side; C) Labial triangle setae; 

D) Lateral chaetotaxy of second abdominal segment, left side; E) Ventral tube, anterior face; 

F) Posterior face of ventral tube; G) Ventral tube , left side , distolateral patch; H) Fourth 

abdominal segment bothriotrichal complex, left side; I) Fore foot complex; J) Trochanteral 

organ. K) Mucro and end of dens. After CB 1996. • 



Figure 791.5 

~~~-& B. 

{ ~.JA-)\ 

' 1080 

1986l.. 

/ 

P. ~ A) Semidiagrammatic illustration of dorsal macrochaetae and pseudopores ( hollow 

circles) B) Apex of fourth antenna! segment; C) Labial palp; D) Labial triangle setae; E) Inner 

bothriotrichal complex of second abdominal segment, left side; F) Third abdominal segment, 

left side, outer bothriotrichal complex; G) Fourth abdominal segment left side , anterior 

bothriotrichal complex; H) Ventral tube, anterior face; I) Ventral tube , right side , distolateral 

patch; J) Posterior face of ventral tube; K) Manubrial plaque; L) Median portion of hind 
~ 

tibiotarsus showing differentiated seta; M) Fore foot complex; N) Mucro and end of dens. Afte. 

CB 1996. 
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Figure 791.6 
Pseudosinella fonsa C.&B. 1986 i. 

. (-I- If 

L;),'·:·. rcrmc~ 
' 

::: 

f:. fonsa A) Semidiagrammatic illustration of dorsal macrochaetae and pseudopores 

( hollow circles); B) Apical organ of right third antenna! segment, seen from side; C) Left eye 

patch; D) Basal labial triangle setae of right side; E) Anterior face of ventral tube; F) Left 

distolateral patch of ventral tube. G) Second abdominal segment chaetotaxy of left side; H) 

Anterior bothriotrichal complex of fourth abdominal segment; I) Manubrial plaque; J) Hind foot 

complex; K) Mucro and apex of dens. After CB 1996. 
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Figure 791.7 1-
eudosinella grnnda C.& B.198~ 

0 0 0 

P. grand a A} Semidiagrammatic illustrat_ion of dorsal macrochaetae and pseudopores 

( hollow circles}; B} Macrochaetae at base of left antenna and A setae of cephalic dorsum; 

C) Maxillary palp , left side; D} Apical setae of third antenna! segment , right side , seen from 

side; E} Labial triangle setae , left side seen fror., below; F} Second abdominal segment 

chaetotaxy, left side seta shown by dotted lines present in other specimens; G) Manubrial 

plaque , right side; H} Ventral tube setae , anterior face, seen from an angle; ~ 

I) Bothriotrichal complex of fourth abdominal segment left side; J} Hind foot complex; 

K} Ventral tube , distolateral patch , left side; L) Mucro and apex of dens. After CB 1996 
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P. vespera A) Semidiagrammatic illustration of dorsal macrochaetae and pseudopores 

( hollow circles); B) Apical region of second antenna! segment , type specimen; C) Apical 

setae of third antenna! segment , right side seen from above; 0) Labial triangle setae , right 

side; E) Ventral tube setae , distolateral patch right side; F) Ventral tube , posterior face , seen 

from a posterior angle; G) Dorsal chaetotaxy, second abdominal segment , right side; H) 

Outer bothriotrichal complex , third abdominal segment ; I) Hind foot complex; J) Hind 

unguis; K) Apex of dens and mucro. After CB 1996 
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pseudosinella ~ (Packard), 1873 Fig. 792 

Refs.: Rep. Peab:>dy Acad. Sci. 5: 37 (Lepidocyrtus): Christian-

sen, 1961&. Description 

color: Yellowish with more or less well developed scattering of 

blue pigment granules. Habitus Lepidocyrtus-like. Eyes contiguoua 

and on a single eye p.tch. Mesothora.x not strongly projecting 

anteriorly. Tenent hair generally strongly clavate. Unguis with 

very small outer and lateral teeth and 3 inner teeth: 1 of the basal 

inner teeth is moderately enlarged, and the apical unpaired tooth 

varies from small to very slender and elongate. Unguiculus lance­

olate, with or without a minute external tooth. Dentes without 

spines. Mucro normal. Macrochaetae of mesothoracic "collar" all 

large, of type 1. Chaetotaxy relatively constant: occasionally 

the dorsal cephalic setae T may be absent. Maximum length 1.2 mm. 
Remarks 

European "alba" may be distinct: some specimens lack cephalic 

S setae, which are present in the American specimens. f· alba 

resembles aera but they can be distinguished by the abdominal macro­

chaetae (see table) as well as by habitus and claw structure. This 

is one of the smallest Nearctic Pseudosinella, with adults often 

less than 1 mm. in length. It is a form frequently found on the 

surface in the East, and in northern caves {Minnesota and Canada). 

~ 

Localities: Connecticut - Hartford co., Litchfield eo.: !)\inois-.-LAI<.~(•.; 

Maine - Sagadahoc Co.; Massachusetts - Essex Co., Middlesex Co., Norfolk Co.; 

Minnesota - Fillmore Co. (cave); New York - Greene Co. Nova Scotia (cave); 

Ontario - Prescott. 

Additional records: California (Wilkey, 1959); Idaho (Wray & Knowlton, 1956)1 Kentucky 

{Lesshafft, 1977); North Carolina (Pearse, 1946); Pennsylvania (Thomas, 1929); 

South Carolina (DuRant & Fox, 1966); Tennessee (Packard, 1873); Utah (Wray & .ICnowlton) 

1961); Washington (Mills & Rolfs, 1933). Quebec (Marshall, 1967). 

Biology: Sharma & Kevan, 1963. 



Pseudosinella alba 
A) Habltus, after Christiansen. 

B) Hind foot complex, after Christiansen. FIGURE ?9'2. 

C) Apical organ of third anteMal segment, after Christiansen. 

D) Eyepatch of right side, after Christiansen. 

E) Labrum from above, after Yosii, 1963. 

F) Mucro, after Christiansen. .... 2Y 
F 

D 

Pseudosinella argentea Folsom, 1902 F'ig. 79:3 

Refs.: Psyche1 camb. 9: 366: Christiansen, 1961a. 
Description 

Colur: white, or (rarely) with faint washing of gray on tergites 

and dorsum of head. Habitus normal for genus. Inner sensillae 

of third antennal segment sense organ oval and angulate. No trace 

of eyes. Mesothorax not strongly enlarged. Unguis with very small 

lateral and no outer tooth: with 3 to 4 inner teeth, the basal 

inner tooth variable in size. Unguiculus with or without a small 

external tooth. Dens without spines. Mucro normal. Macrochaetae 

of mesothoracic "collar" are large setae of type 1. Chaetotaxy 

relatively constant except for the labium: the accessory seta s of 

the fourth abdominal segment may be abs€nt. Maximum length 2.5 mm. 
Remarks 

The application of this name is uncertain. A single type 

s~cim~n did not show the chaetotaxy, and the basal ungual tooth 

was much larger than that show'n by Folsom, but a clavate tenent 

hair was seen on one hind foot. We include here a variety of 

forms, some of which may belong to distinct species. Specimens 

from Tennessee caves, and some of those from Connecticut, have 

the second abdominal segment seta A large and ciliate. Some of 

the specimens from Manvnoth Cave and Connecticut ha•.re labial seta 
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II1z and rarely e smooth. The Connecticut specimens also sometimes have the tenent hair 

acuminate. A recent detailed study of Arkansas cave forms indicates that one group of cave 

populations has become clearly separated from the remainder. Funher analysis will be required to 

determine the best taxonomic treatment of this group. Pending the completion of this analysis we 

are maintaining the name argentea for this whole complex. Re-examination of some specimens 

identified as ar~ntea makes it seem possible that newly described f. mnda is part of this species 

complex. 

Localities: Washington, D.C. (type) from grave; surface records: Connecticut - New Haven Co.; 

Illinois - Champaign Co., Clark Co., Eddyville, Edgar Co., Johnson Co., Karber's Ridge; 

Indiana - Wayne Co.; Louisiana - Ouachita Par.; Missouri - Iron Co.; Pennsylvania - Centre Co., 

Huntingdon Co.; records from caves: Arkansas - Boone Co., Clay Co., Newton Co., Randolph 

Co., Searcy Co., Stone Co., Washington Co.; Illinois - Hardin Co., Monroe Co.; Kentucky -

Edmondson Co.; Missouri - Boone Co., Jefferson Co., Perry Co., Ripley Co., Shannon Co., 

Taney Co.; Tennessee - Burgess Co., White Co.; Virginia - Augusta Co. 

Additional records: Georgia (Christiansen, 1961a); Kentucky (Lesshafft, 1977); West Virginia 

(Lippen and Butler, 1976). 

FIGURE 793 

Pseudosinella argentea 

A) Habitus, specimen from Arkansas cave. 

B) Fourth abdominal segment bothriotricha complex, right side, specimen from Arkansas cave. 

C) Hind foot complex, specimen from Missouri cave. 

D) Hind foot complex, after Folsom. 

E) Fore foot complex, type specimen. 

F) Apical sense organ of third antenna! segment, specimen from Missouri cave. 

G) Labial triangle of left side, specimen from Arkansas cave. 

H) Labial triangle of left side, specimen from Kentucky cave. 

I) Mucro, specimen from Kentucky cave. 

-
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Pseudosinell~ certa, Christiansen & Bellinger, 1980 Fig. 794 1088 
--- Description 

Color: white~ Apical aenae organ of third antenna! segment with 

inner sensillae apically flattened. Tenent hairs short and slender. ~ 

Unguis with clear lateral teeth and 2 large basal inner teeth, the 

posterior tooth being wing-like and much larger than the other. 

Unguiculus lanceolate with clear enlarged external tooth. Oentes 

without spines. Mucro elongate with basal spine clearly exceeding 

apex of anteapical tooth. Macrochaetae of "collar" (largely?) of 

short acuminate ciliate setae. Maximum length 1.2 nvn. 
Remarks 

This species has been taken from only 1 cave in West Virginia. 

It superficially resembles f. espana, but differs strikingly in 

chaetotaxy and the presence of a mucronal spine. It also resembles 

f. rolfsi in many respects, but its chaetotaxy and ungual structure 

are different. This may be the form described by Bonet, 1934, as 

~ petterseni var. attenuata, but the unguis and unguiculus are 

not like hi~ illustrations. 
Type locality: Stillhouse Cave, Randolph co., West Virginia, 29 

July 1966 ('.T. Barr) • 
Pseudosinella ~ 

All figure• of type epecilllens. 

A) Outline of second thoracic eegment and head. 

B) Fourth abdominal segment bothriotrichal comolex of left side. 

C) Hind foot complex. 

D) Labial triangle, right side. ~~~" 
l\\ E) Mucro and apex of dens. 

C 



Pseudosinella christianseni Salmon, 1964 Fig. 795 

Refs.: Psyche,.camb. 67: 24 (f. boneti): Bull. R. Soc. N.z. 

7: 493 

Syn.: E• boneti Christiansen. 1961a, nee Bagnall, 1941 
oeacription 

Color: white without trace of __ pigment. Fourth antennal segn1ent 

more than twice as long as cephalic diagonal. Sense organ of 

third antennal segment with curved inner senaillae having more or 

less clear blade-like lateral expansions. Eyes completely absent. 

Mesothorax greatly expanded, pushing head into hypognathous posi­

tion. Tenent hair short and acuminate. Unguis unusually long 

and slender, without outer tooth, with lateral teeth and a pair 

of small basal inner teeth and sometimes with an additional median 

inner tooth. Unguiculus slender and lanceolate, without outer 

tooth (except in 1 Tennessee population) and with or without a 

basal inner swelling. Dens without spines. Mucro generally normal 

with apical tooth about 1~ times as long as anteapical: specimens 

from White Co., Tennessee have the 2 teeth displaced apically as 

in E. spinosa. Maximum length 4 m. 
R ... rka 

We use this name to include all the highly evolved troglobitic 

derivatives of ~. hirsut&. The form has probably evolved at leaat 

3 times independently and the morphological similarity is probably 

the result -of -convergence. The derivation ·of this morphospecies 

from different stocks of P. hirsuta leads to considerable variation 

in ungual structure and chaetotaxy ( see table XXXVII) as well as inter­

gradation with hirsuta. The elongate antennae, narrow unguis, and 

strongly hwnped mesothorax make the species easy to distinguish 

from its congeners: we feel it best at present to treat it as a 

single taxon, even though the individual populations are actually 

or potentially separable. Known only from · cave•. 
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. TABLE XXXVII 1090 

Population variation in Pseudosinella christianseni 

(See figures indicated for structures characteristic of each population) 

Fourth Abdominal 
Labial Segment 

Locality Chaetotaxy Macroc haetae Unguis Unguiculus Mucro 

White Co., 795F 801C-D 795C 79 '}:. 795G 
Tennessee 

Pulaski Co., 795E 801E 79.50 79'}:. 795H 
Kentucky 

Grundy Co., 795F 801E 79.50 79'}:. 795H 
Tennessee 

Dekalb Co., 795E 801E 79.50 795D 795H 
Alabama (rarely 8O1J) . ( rarely 801E-F) 

Morgan Co., 801J 801F 79'}:. or D 795c or D 795H 
Alabama 

Dade Co., 801J 801C-F 795D 795D 795H 
Georgia 

,.-~ 
Localities (in ~dition to those in t.a.ble): Tennessee - Blount Co., Grundy Co., _,, 

White c~." (type). 

Pseudosinella christianseni 
FIGUlll 795 

. ,A) Habitus, type specimen • . 

B) Anterior bothriotrichal complex of fourth abdominal eegment, specimen from 

Dekalb Co., Alabama. 

C) Hind unguis and unguiculus, type epecimen. 

D) Hind foot complex, same locality ae B. 

E) Labial triangle, right side, same specimen.type C 

F) Labial triangle, right side, specimen from White Co., Tennessee. type F 

G) Mucro, type epecimen. 

H) Mucro, specimen from Dekalb Co., Alabama. 



FIGURE 795 

Pseudosinella collina Wray, 1952 Fig. 796 

Ref.: Bull. Brooklyn ent. Soc. 47: 95 Deacription 

Color: variable, ranging from white with blue pigment on head, 

antennae, and legs, to mediwa blue on all parts of body except for 

venter and intersegmental membranes. Eyes on a single pair of eye 

patches. Tenent hair weakly to strongly clavate. Unguis vi thout 

outer teeth but with 3 inner teeth, all relatively small. Ungui­

culus acuminate. Dens without spines. Hucro normal. Macrochaetae 

of "collar" dorsally of acuminate type 1 setae: lateral macro­

chaetae elongate and fuaiforna. MaxiJRUm length 1.6 nwn. 
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Remarks 1092 

The application of this name remains in doubt until Wray's 

types have been examined. The specimens we have seen generally 

agree with Wray's description and figures: however, wray describes 

the tenent hair as not knobbed, while his illustration shows it 

as clearly clavate. Most specimens earlier identified as f. 

duodecimocellata Handschin, 1928~and ~- duodecimpunctata Denis, 

193lbare probably this species, which differs from both by the 

presence of only 2 + 2 inner macrochaetae on the fourth abdominal 

segment. ~- collina is very similar to aera but the eye number 

and minor features of labial chaetotaxy appear to differ consis­

tently. There is some variation among the populations we have 

assigned to this species in claw structure and details of chaeto­

taxy, and further study may show that a species complex is involved. 

Localities: Alabama - Blount Co. (cave), Calhoun co. (cave): 

Illinois - Alexander Co., Calhoun Co., Johnson Co., Madison Co • . 

(type), Saline Co., Dubois, Marysville: Indiana - Grant Co., Park 

Co.: Kentucky - Carter Co. (cave) , Christian Co. (cave) : Louisiana: -

OUachita Par.: Pennsylvania - Centre Co.: Tennessee - Blount Co. 

(cave) , Carter Co. (cave) , Montgomery Co. 

(cave): Virginia - Rocking~ co. 

A) Habitus, specimen from Virginia. Pseudosinella collina 

(cave). Sullivan Co. / 

B) Hind foot complex, same specimen. FIGUaA 796 

C) Hind foot complex, specimen from Alabama cave. 

D) Right eyepatch, same specimen as A. 

E) Labial triangle of right side, from Kentucky cave. 
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Pseudosinella dubia Christiansen, 1961 Fig. 797 

Refs: Psyche)Carnb. 67: 9 Description 

Color: white with an overall scattering ot blue piqmont, partic-

ularly dark on dorsum of head where it may form a diamond-shaped 

mark. Inner sensillae of third antennal segment sense organ 

slightly flattened and irreguiar. Eyes on an elongate irregular 

eye patch. Mesothorax clearly but moderately expanded anteriorly. 

Tenent hair moderately to weakly clavate. Unguis without outer 

tooth: with small lateral teeth and 3 small inner teeth. Unaui­

culus lanceolate, with a small, more or less clear outer tooth. 

Dens without spines. Mucro normal. Macrochaetae of mesothoracic 

"collar" of moderately long acuminate to truncate type 1 setae. 

Maximum length 3.0 mm. Remark.a 

This species is clo~to the putative ancestor of the hirsu~ 

group than any other. The species shows some variation in eye 

structure, and a good deal of variation in labial chaetotaxy, 

especially in the presence or absence of 2 small ciliated setae 

(M1a and M2a>· It is known only from 4 caves, all in 1 county. 

Loc:ality: Arkarusas - Washington Co. (type). 

A) Habitus. 
Pseudosinella ~ FIGURE 797 
All specimens from caves of Washington Co., Arkansas. 

B) Chaetotaxy of left side of second abd0111inai aegmen~. 

C) Anterior bothriotrichal complex of fourth abdominal segment. 

D) Hind foot complex. 

E) Apical organ of third antennal segment. 

F) Eyepatch, right side. D 

G) & H) Labial triangles, left side, specimens from two different caves. 
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,,._-==~FIGURE 

Pseudosinella espana Christiansen, 1961 Fig. 798 

Ref.: Psyche,camb. 67: 19 
Description 

color: white without trace of pigment. Innersenaillaeof third 

antennal segment sense organ flattened and paddle-shaped. Eyes 

completely absent. Second thoracic segment not strikingly enlarg­

ed. Tenent hair small and slender. Unguis with a small outer 

tooth(?) and 2 large, basal inner teeth, one much larger than the 

other. Unguiculus with a strong, sometimes wing-like outer tooth. 

Dens without spines. Mucro elongate, with or without basal spine. 

Head with 2 + 2 or 3 + 3 macrochaetae posterior to the T macrochaetae • 

Macrochaetae of mesothoracic "collar" of long type 1 setae. Maxi­

mum length 1.1 mm. 
Remarks 

The basal mucronal spine was lacking in most specimens from 

stone co., but present on specimens from Newton co. except for 1 

mucro of 1 specimen. The species is known with certainty only from 

caves in Missouri, and is probably troglobitic. Single specimens 

from Kentucky and Tennessee, lacking m.ucronal spines, are inter­

mediate in cephalic and abdominal chaetotaxy between espana and 

certa. 

Localities: Kentucky - Edmondson Co.(?): Missouri - Newton Co., 

Stone co. (type): Tennessee - Montgomery Co.(?). 



Paeudosinella ••pana 
A) Habitue, after Christiansen. 

B) Hind unguis and unguiculua, after Christiansen. FIGUU 198 

C) Base of unguis and unguiculus, hind foot, after Christians~n. 

D) Apical organ of third antannal aegment, after Chriatianaen. 

E) Mucro, after Christ1an•en. 

F) Dorsal cephalic chaetotaxy, apecimen from _Newton Co., M1asouri. 

G) Labial triangle eetae, right 

0 

0 

0 

0 0 

0 • 

0 

Pseudosinella folsomi (Mills) 1931 Fig. 799 

Ref • : Am. Mus. Novi t ... 464: 10 (~docyrt~.!) 
· Description 

. . --
C.Olor: white or (in. alcohol) pinkiah, without pigment. MeeothDrax 

not enlarged. Unguis with a small outer tooth and amall, subeqUal 

inner teeth. Unguiculus lanceolate. Dentes without spines. 

Mucro normal. Macrochaebe 0£ mesothoracic "collar" moderately · 

long, truncate type l ••~- Maxi.Mua length 2.5 ran. 
·a .. .irita 

The chaetotaxy of thi• specie• abarN _,.. t ... turea vith the 

hirsuta-dubia group (e.g. supplementary M setae of labium) and the 

affinities of the species are probably vith that group. The dis­

tinctive chaetotaxy, particularly of the second abdominal segment, 

makes it easy to recognize. 

Localities: Arkansas - Carroll Co., Saline C.O., Union Co.: Louisiana -

Ouachita Par.: Texas - Braze~ co. (type). 
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A) Habitua, type specimen. Pseudosinella folaomi 

B) Anterior cephalic chaetotaxy, specimen from Carroll Co., Arkansas. 

C) Dorsal chaetotaxy of second abdominal segment, left aide, same specimen. 

D) Hind foot complex, type specimen. 

E) Labial triangle, left side, type specimens; dotted seta rarely prGRflnt. 

F) Mucro, type specimen. 
FIGURE 799 
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Pseudosinella georgia new species. fjg. 799,1 

Description 
Eyes 5-6 per side on dark eye patches. Pigment of scattered blue granules 

over head and body. Maximum length excluding appendages 2.5 mm. Antennae 
1.51 - 1.92 times cephalic diagonal, without apical bulb. Average antenna! segment 
ratios as: 1-2.5-2.7-3.7. Subapical sense organ of antenna a stout rod with a small 
apical spherical knob. Lenticular organs weakly developed between second and third 
antenna! segments or absent. Third antenna! apical sense organ as shown in figure 
D. Seta 9 not seen in any specimen. Second antenna! segment with 2 ( and in one 
specimen 3) apical enlarged peg - like setae ( see fig . E) . Pre - labral setae 4-5-5-4, 
all smooth. Labial palp with three sublobal hairs. Labial ventral groove with 4 + 4 
ciliate macrochaetae along margin. Second abdominal segment P seta present. The 
fourth abdominal segment anterior bothriotrichal complex with supplementary seta. 
Ventral tube with 16 to 19 large to moderate ciliated setae per side on anterior face; 
distolateral patches with 9-12 setae, 3-4 smooth, others ciliate; posterior face with 
20 - 29 ciliate setae. Posterior leg with one acuminate seta, longer and heavier than 
others, .25 - .30 from base. Trochanteral organ in adults or subadults with 9-12 
setae in arms, 16 - 20 internal setae and 6-8 external setae. Unguis long and slender 
with 3 very small but clear inner teeth, distalmost .56 - .68 from base. Unguiculus 
acuminate and smooth. Manubrial plaque with 2 inner and 5 outer ciliate setae. 
Mucro with subapical tooth between 1/2 and 2/3 as long as apical and with basal 
spine whose apex just reaches the tip of median tooth. 

Localities 
Holotype Q and two paratype Q Q, Pigeon cave , Walker Co. Georgia, July 16 1995, 
Buhlman et al coll. (Locality no. 7901 ). and 2 QQ paratypes as above, Nash 
waterfall pit, July 16 1995 (locality no. 7900) and 1 paratype Q Ellison's cave, July 29 
1995, (locality no. 7897). Both these caves are on Pigeon mountain. The species 
was also found in Frick's cave , Walker Co. Georgia, Sept. 16 1995, Buhlman et al 
coll. (locality no. 7903). 

Derivatio nominis 
Named after the type locality state. 

Remarks 
This remarkable species is probably close to the ancestral form of Pseudosinella 
gisjni. It resembles f. duQia in eye number but differs in almost all other 
respects. f. georgja is only slightly troglomorphic but its peculiar ungual 
structure is shared by only a handful of highly troglomorphic species. 

Legend for figures 
Locality numbers given after all figures. A) Right eyepatch, 7900; B) Same, 7903; 
C) Apex 4th antenna! segment, 7900; D) Apical organ , antenna! segment 3, 
7901 ; E) Apex of dorsum second antenna! segment, 7900, encircled seta not 
seen in specimens from other localities; F) Right side labial triangle setae, 7901, 
encircled seta seen only in 7900; G) Second abdominal chaetotaxy, 7901; H) 
Lateral setal complex, third abdominal segment , left side , same specimen; I) 
Anterior 4th abdominal bothriotricha complex, right side, 7900; J) Anterior face 
ventral tube, 7901; K) Distolateral patch, ventral tube, 7901; L) Hind foot 
complex, 7901; M) End of dens and mucro, 7901. 
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Peudosinella gisini 

This species was divided by us into 3 subspecies (Christiansen & Bellinger 
1996). 
Pseudosinella gisini gisini 
see previous page descriptions and figures. This form is abundant in the caves of 
Pocahontas, Greenbrier and Monroe counties West Virginia. It also has one 
questionable record from Mercer county. Pseudosinella gi.sini gi.sini has a very 
unusual structure of the third antenna! segment apical setae. This is the existence of a 
supplementary seta which we call seta 7a ( see C. & B. 1996 figure 73). All subspecies 
of P. gisini share an unusually long seta 1. The gisini gisini specimens vary in the 
labial ventral groove chaetotaxy from all smooth to one pair smooth and the others 
ciliate; however the majority have the 3 anterior setae smooth and the other pair 
ciliate. 
Pseudosinella gisini virginia 

Maximum length 2 mm. Body and appendages white . Blue pigment limited to 
region of eyes , and a scattering of granules over remainder of dorsum of head. Eyes 
generally 2 + 2 but a few specimens have these very obscure and may have only 1 + 1 
eye. One specimen has a distinctly darker pigmentation on the anterior half of the 
dorsum of the heaq. Tenant hair occasionally acuminate but generally weakly 
truncate. Unguiculus occasionally with a very slight inner swelling on one pair of legs 
but generally without such. Ventral tube features as shown table XXXVIB. Other 
features as in P. glfiloi gisini. 

Locality: Virginia, Lee Co. cave. 
Pseudosinella gisini carolina 

Maximum length 3 mm. Pigment varying from completely lacking or blue, limited 
to eye regions to dark around eyes and with a wash of granules over the remainder of 
the dorsum of the head and body. Eyes 1 +1 to lacking. Tenent hairs generally 
acuminate but occasionally truncate or weakly clavate. Unguiculus with or without a 
slight basal swelling. Ventral tube chaetotaxy as shown in table XXXVIB. Other 
features as in f.. gisini ~ 

Localities: . North Carolina, Rutherford Co. caves 
Table XXXVI B 

Distinguishing characteristics of subspecies of Pseudosinella gisini 

b su species Labial triangle setae Q) 

gisini M1 M2rEL1 L2 2·3 
M1 M2 r E L1 L2 

virginia M1 M2 vg E L1 (1 ?)2 

L2 
carolina M1 M2 r.E L1 L2 0-1 

M1 M2 .tE .L.1 .L.2 
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Q) 

E 
0, 
Q) 
en 

+ 

-
-

Q) (/) 

4s -
1s+3c 
4c 

4c 

::, (/) >-
W+ 2(3) 

w- 1 

+'. 2,3 

- Q) e-o 
'E ·en 
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> Q) 

- 0. cu Q) 
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Pseudosinella gisini subspecies CB 1996 1100 

Figure 799.2 

' 

..... A...r4!:....i'.l .. ~ 
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_ _.___l 

e.. gisini A) Apical setae of apex of third segment of 9is.ini ~ Large setae with only bases 

shown. Figures 8-E of 9is.ini virginia; B) apical third antenna! setae as in Figure A; C) Labial 

triangle setae, right side. D) & E) eyepatches, left side in two different specimens: F). Setae of 

distolateral patch of ventral tube. Figures G-K of gis,ini carolina. G) apical setae of third 

antenna! segment, as in Figure A; H) & I) Labial triangle setae of two specimens from the 

same cave; J) & K) eyepatch regions of same two specimens; L) Setae of distolateral patch of 

ventral tube. After CB 1996 
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Pseudosinella gisini Christiansen, 1961 Fig. 800 

Ref.: Psyche,camb. 67: 14 

Description 
Color: pale blue with pigment scattered over tcrgites and dorsum 

of head: rarely white. Inner sensillae of third antennal segment 

sense organ flattened and oval. Eyes almost contiguous, on ir­

regular eye patches. Unguis with extremely minute lateral teeth, 

1 pair of small inner basal teeth, and rarely with a small median 

.unpaired tooth. Unguiculus with clear inner basal swelling. Dens 

without spines. Mucro normal. Macrochaetae of mesothoracic "col-
. 

lar" of short pointed type 1 setae. Maximum length J mm. 
Remarks 

This species resembles aera in some respects, but can readily 

be distinguished by its longer antennae and by the smooth labial 

setae m2 and e. P. gisini varies considerably in pigment, ungua.l 

.structure, and labial chaetotaxy. It appeaJ::s to be a very limited 

troglobite, and is known only from caves of West Virginia. The 

specimens from Mercer Co. show a number of differences from the 

others, and may represent a distinct taxcn. 

Localities: West Virginia - Greenbrier Co. (type), Mercer Co.(?), 

Monroe Co. , Pocahontas Co. 

Pseudosinella gisini 
FIGURE 800 

A) Habitus, specimen from Greenbrier Co., West Virginia. 

B) Hind foot complex, type specimen. 

C) Hind foot complex, specimen from Monroe Co., West Virginia. 

D) Hind unguis, specimen from Greenbrier Co., West Virginia. 

E) Apical organ of third antennal segment, same specimen. 

F) Eyes of right side, type specimen. 

G) Labial triangle of left side, specimen from Monroe Co., West Virginia. 

H) Labial triangle of left side, specimen from Greenbrier Co., West Virginia. 

I) Mucro, same specimen. 
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FIGURE 800 

H 

Pseudosinella hirsuta (Delamare), 1949 Fig. 801. 

f N t b . '1 4·. 121 (Trogloainella): Christiansen, Res.: o es iospeo. 

1961a. Description 

Color: white, rarely with thorax and head medium blue. Fourth 

antenna! segment annulate, twice as long as cephalic diagona.l or 

less. Inner sensillae of third antennal segment sense organ a.lwaya 

somewhat curved and expanded. Eyes usua.lly absent: rarely 1 + 1 or 

2+ 2, without corneas. Unguis with no external tooth, with very 

small lateral teeth and 2- 3 sma.ll inner teeth. Dens without 

spines. Mucro normal. Macrochaetae of mesothor-acic II collar" of 

very short acuminate type 1 aetae. Maximum length 3.5 nn. 
Remarks 

An extensive study of the geographic variation in this specie• 

1102 

has been published (Christiansen and CUlver, 1968), and those inter-

ested are referred to that article. Since then, the range of the /\ 

species has been extended to northwestern Geo.rgia ( Polk Co • ) • In 

addition, a single surface collection substantiates the idea that 



the species occasionally moves above ground. The separation of the 1103 

roost highly evolved hirsuta as P. christianseni is convenient on 

roorphological grounds but completely arbitrary. 

Distribution: caves of central Kentucky, Tennessee, extreme eastern 

Virginia, northern Alabama, 1and northwestern Georgia. One surface 

record, from Campbell co., Tennessee. 

Biology: Christiansen, 1970. 

A) Habitus, topotype. Pseudosinella hirauta 

B) Chaetotaxy of left half of dorsum of second abdominal segment, specimen 

from Coffee Co., Tennessee; base of macrochaetae • m, pseudopore • p. 

C) Dorsal chaetotaxy of fourth abdominal segment of left side, specimen from 

Metcalfe Co., Kentucky; hollow circle - pseudopore~. 

D) - F) Variations in the position and number of inner macrochaetae and pseudopores. 

G) Hind unguis and unguiculus of most promative form. 

H) Hind unguis and unguiculus of most advanced form. FIGURE 801 

I) Labial triangle of left side, specimen 

J) Labial triangle of left aide, specimen 
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from Barren Co., 

from Wilson Co., 
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Pseudosinella natei Christiansen & Bellinger, 1980 Fig. ac2 - Description -
Color: white, washed with pale blue pigment. Habitus as inf• 

argentea. Unguis with small external and basal lateral teeth: 

+inner teeth, all small or with the ·most basal tooth slightly 

larger than the others. Unguiculus lanceolate. Dens without 

l Macroc,haetae of mesotho~acic "collar" spines. Mucro norma .• 

of long type 1 setae. Maxi.mum length 2.2 nn. 
Remarks 

1104 

This form is closely related to~- argentea and may be a local 

variant: however, we believe that the strikingly different chaeto­

taxy of the labium and second abdominal segment, and the absence 

of intergrades, justify maintaining it as a separate species. 

Type locality: Crystal Cave, Jefferson Co., Alabama, 23 July 1965 

( s. Peck). 
Pseudosinella ~ FIGURE 802 

A) Habitus. 
All figures of type specimens. 

B) Dorsal chaetotaxy of right side of second abdominal segment. 

C) Hind foot complex. 

D) Mid unguis seen at an angle, showing four inner teeth. 

E) Labial triangle of right side. 

F) Mucro and apex of dens. 



E 
Pseudosinella octopunctata Borner, 1901 Fig. 80J 

· .Description Refs.: ZOol. An%. 24: 705: Gisin. 1967. 
=--

Color: white, with blue pigment either on antennae and in specks 

on head, or scattered over body. Eyes on dark solid eye patches. 

Unguis with small outer and lateral teeth and 3 inner teeth, all 

about equal in size. Dens without spines. Mucro normal. Macro­

chaetae of mesothoracic "collar" of long clavate type 1 setae. 

Maximum length 1.6 nm. 



Remarka 
The cephalic chaetotaxy is generally R-1-1, but in the Cali- 1106 

fornia material is sometimes R-0-1, and there is some variation 

in labial chaetotaxy in California specimens. In other respects 

Nearctic specimens agree well with Gisin's redescription of this 

species. Gisin's figure of the eye patch, however, is sufficiently 

different from Borner's that we are not sure hi~ species and 

BOrner's are the same. Hammer's record from Mt. Robson, Canada, 

of a form with only 2 very large inner ungual teeth, may represent 

a diffeient species. 

Localities: California - Butte Co., Fresno Co., Merced Co., San 

Joaquin Co.: Louisiana - Ouachita Par.: Missouri - Stone Co. (cave): 

Utah - Ut.:.;..1 Co. 

Additional records: Col d ( 'Jk ora o Wi . ey, 1951): Idaho (Wray and 

Knowlton, 1956): Iowa (Mills, 1934)•, North Ca4olina (Pearse, 

1946): Washington (Mills and Rolfs, 1933). 

A) Habitus, after Handschin, 1926 Pseudosinella octopunctata 

B) Cephalic chaetotaxy and eyes, spec1'men from Missouri cave. 

C) Foot complex, after Handschin, 1926c. 

D) Hind foot complex, specimen from California. FIGURE 80J 

-t-11~ 
E) Mucro and end of dens, after H andschin, 1926c 
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Pseudosinella ops new species. 
Description 

Eyes 3 per side on one or two unclearly demarcated eye patches. Anterior two 
eyes very close together. Pigment of scattered blue granules over head and 
sometimes body. Maximum length excluding appendages 2.2 mm. Antennae 1.44 -
1.58 times cephalic diagonal, without apical bulb. Average antenna! segment ratios' 
as: 1 - 2.35 - 1.8 -3.02. Subapical sense organ of antenna a stout rod with a small 
apical spherical knob. Lenticular organs weakly to strongly developed between 
second and third antenna! segment. Third antenna! apical sense organ as shown in 
figure C), with unusual supplementary setae between seta 6 & 1 and 7 & 2; ventral 
surface with a number of subapical stout short sharply tapered ciliate setae; both 
dorsal and ventral surface and dorsal surface of second segment with numerous 
short, slender, cylindrical, blunt setae. Pre - labral setae 4-5-5-4, posterior row 
ciliate and others smooth. Labial palp with three sublobal hairs. Labial ventral 
groove with 4 + 4 ciliate macrochaetae along margin, posteriormost much longer 
than others. Second abdominal segment with very large p seta and only one ciliate 
small q seta. The fourth abdominal segment anterior bothriotrichal complex with 
supplementary seta. Ventral tube with 14 to 16 large to moderate ciliated setae per 
side on anterior face; distolateral patches with 9-11 setae, 3-4 smooth, others very 
finely ciliate; posterior face with 23 - 25 setae, distalmost ones ciliate , others 
smooth or "striate". Posterior leg with one acuminate seta, longer and heavier than 
others, .26 - .38 from base. Trochanteral organ in adults or subadults with 8 setae in 
dorsal arm, 9 10 in ventral arm, 12 - 14 internal setae and 7 -8 external setae. 
Unguis with 3 strong inner teeth, one much larger than others, distalmost .50 - .60 
from base. Unguiculus acuminate and smooth without tooth or clear serrations. 
Manubrial plaque with 2 inner and 6 - 8 outer ciliate setae. Mucro with basal spine 
whose apex just reaches or barel exceeds the tip of median tooth. Uncrenulate dens 
2.5 - 2. 7 times as long as mucro. 

Localities 
Holotype Q and four paratype Q Q, Herrons Echo Hall cave , Scott Co. Virginia, 
August 8 1995, D. Hubbard coll. (Locality no. 7859). Also found in Adam's cave , 
Montgomery Co. Virginia, Nov. 22. 1995, (locality y no. 7911) & Buffalo Hollow Hill 
cave, Russell Co. Virginia, July 11 1997, (Locality no. 9118) D. Hubbard coll.. 

Derivatio nominis 
From the Latin ops - might or power. 

Remarks 
This species is so superficially similar to the neighboring species, 

Pseudosinella sexoculata, that we at first tried to fit them onto the same 
procrustean bed since it seemed highly unlikely that two 3 + 3 eyed species 
would tum up in this region. The differences in dorsal cephalic and second 
abdominal chaetotaxy, as well as labial triangle structure forced us to accept 
them as two separate species. The labial triangle structure is variable but the 
rarer condition was seen in only one of the five specimens. The single specimen 
from Montgomery county is questionable as it is immature and the antenna!, 
second and third abdominal chaetotaxy cannot be seen. 

Legend for figures 
All figures of type specimens. A) Anterior dorsal surface of head. B) Left 
eyepatch , another specimen; C) Apex, third antenna! segment; D) Second 
abdominal chaetotaxy; E) Left side labial triangle setae; F) Lateral seta complex, 
third abdominal segment , left side; G) Fourth abdominal segment lateral 
bothriotrichal complex, left side; H) Anterior face ventral tube, left side; I) Disto 
lateral patch, ventral tube,, another specimen; J) Posterior face ventral tube; 
another specimen; K) Hind foot complex, plan view; L) End of dens and mucro. 
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Pseudosinella Qiba Christiansen, 1961 

Ref.: Psyche Camb. 7:20. 

Description 

Fjg, 804 

Color: white, without eyes (rarely with trace of pigment and 1 pair of vestigial eyes). 

1'109 

Labial seta r minute. Mesothorax not strikingly enlarged. Tenent hair short and slender. Unguis 

without outer tooth, with small lateral teeth and 3 adjacent inner teeth, one of which is enlarged and 

acuminate. Unguiculus lanceolate, with or without a minute outer tooth. Dens without spines. 

Mucro with apical tooth about 3 times as long as anteapical. Macrochaetae of mesochoracic "collar" 

are long clavate type 1 setae. Maximum length 2 mm. 

Remarks 

This species shows some geographic variation. Specimens from Giles, Russell and 

Tazewell Counties, and some specimens from Smythe Co., in Virginia, have labial seta M ciliate, 

whereas this is smooth in specimens from other localities. The fourth abdominal segment inner 

macrochaetae are 0+2 in these counties and 1 +2 elsewhere. Intermediate conditions in specimens 

from Buchanan Saltpeter Cave in Smythe Co. lead us to consider the 2 forms as synonyms 

pending further study. A single specimen from Macdowell Co., North Carolina, lacks cephalic 

seta T and has 2 macrochaetae on thoracic segment 3. A single adult male from a cave in Mercer 

Co., West Virginia, shows even more striking peculiarities, having pale pigment and 1 + 1 vestigial 

eyes, as well as lacking cephalic S and T setae. Since other individuals seen from this cave are 

females or immature, it is uncertain whether this is an abnormality or a case of local sexual 

dimorphism. The species is known only from caves. 

Localities: Tennessee - Sullivan Co. (type); Virginia - Bland Co., Giles Co., Russell Co., Smythe 

Co., Tazewell Co.; West Virginia- Mercer Co. 

FIGURE 804 

Pseudosinella ~ (Figure on next page) 

A) Habitus, type specimen. 

B) Cephalic chaetocaxy, type specimen. 

C) Hind unguis and unguiculus, type specimen. 

D) Hind foot complex, specimen from Mercer Co., West Virginia. 

E) Hind foot complex, specimen from Smythe Co., Virginia. 

F) Typical labial chaetocaxy, right side; encircled setae often smooth. 

G) Mucro and apex of dens, specimen from Smythe Co., Virginia. 

H) Mucro, type specimen. 
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Pseudosinetla ~. Christiansen & Bellinger, 1980 

Description 
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Fig, 805 

Color: white without trace of pigment. Inner sensillae of third antenna! segment sense 

organ irregularly expanded and flattened apically. Lenticular apical organs of antennae prominent. 

No trace of eyes. Tenent hair apically curved. Unguis with 1 (?) lateral and 3 inner teeth, the 

basalmost tooth slightly to clearly larger than the others. Unguiculus lanceolate. Dens without 

spines. Mucro with apical tooth about twice as long as anteapical tooth. Macrochaetae of 

mesothoracic "collar" relatively short type 1 setae. Maximwn length 3.0 mm. 

Remarks 

This species is probably a ttoglobitic derivative off. ar~ntea,. While the Georgia 

specimens superficially resemble the latter species, the Florida populations look like f. hirsuta. 

The labial chaetotaxy readily distinguishes ~ from both ar~ntea and hirsuta. The seta p of the 

second abdominal segment is sometimes absent A few of the Alabama Specimens have labial M1 

smooth. 

Type locality: Miller's Cave, Caverns State Parle, Jackson Co., Florida, 28 December 1965 (S. 

Peele). 

Additional localities (all from caves): Alabama - Jackson Co.; Georgia - Decatur Co., Randolph 

Co., Stewart Co. 
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FIGURE 805 

Pseudosjnella ~ 
A) Habicus, type specimen. 

B) Dorsal chaetotaxy of right side of second abdominal segment, specimen from Jackson C., 

Florida; p = pseudopore, m = base of macrochaetae. 

C) Hind foot complex, type specimen. 

D) Apical organ of third antenna! segment, type specimen. 

E) Labial triangle of right side, type specimen. 

F) Mucro, specimen from Georgia. - - - -- -
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Pseudosjnella rolfsi Mills, 1932 Fi~. 806 
Ref.: Iowa St. Coll. J. Sci. 6:272 

Description 

Color: white without trace of pigment. Apical organ of third antenna! segment with inner 

sensillae conical and peg-like. Mesothorax peculiarly expanded laterally to form a cape-like 

structure over the prothorax, but not expanded anteriorly. Unguis with outer tooth, with or 

without small lateral teeth, and with 3 inner teeth, 1 of which is enlarged and wing-like. 

Unguiculus with clear outer wing-like tooth. Dens without spines. Mucro normal. Macrochaetae 

of mesothoracic "collar" of short acuminate type 1 setae. Maximum length 2.0 mm. 

Remarks 

This species furnishes an intriguing object for future research. In Iowa, and in all 

specimens we have seen from Illinois and Massachusetts, we find the unique abdominal chaetotaxy 

shown in the tables and figures, as well as the expanded mesothorax and short, acuminate 

mesothoracic macrochaetae. All these features, as well as the much more placid behavior of the 

animals serve to separate it easily from .P,. yjolenta. In Texas, and the specimens we have seen 

from New Mexico and 1 Pennsylvania locality, the abdominal chaetotaxy varies but is generally 

similar to that found in .P,. yiolenta. The foot complex is relatively constant and always of the form 

shown in the figure, in contrast to the high variability of this feature in violenta. It is possible that 

the 2 species hybridize in only part of their overlapping range . .P,. rolfsi is not generally found in 

caves. A single specimen from a cave from Metcalfe Co., Kentucky is unusual in having a mucro 

resembling that of .P,. es»ana. 

Localities: Arizona; Connecticut - New Haven Co.; Florida - Highlands Co.; Illinois - Winnebago 

Co.; Iowa - many areas; Louisiana - Jefferson Parish; Massachusetts - Essex Co., Middlesex Co.; 

New Mexico - Emory Pass, Kingston; Ohio - Delaware Co.; Pennsylvania - Huntingdon Co., 

Susquehanna Co.; Texas - many localities, eastern 2/3 of state; Utah - San Pete Co.; Wisconsin -

Sauk Co. 

Additional records: California (Wilkey, 1959); Colorado (Wilkey, 1951); Michigan (Snider, 

1967); New York (Maynard, 1951); North Carolina (Brimley, 1938); Utah (Wray and Knowlton, 

1953); Washington (Mills and Rolfs, 1933). 

_____, 



FIGURE 806 

Pseudosinella to1fs.i 
A) Habitus, specimen from Iowa. 

B) Dorsal pseudopores (circles) and macrochaetae of right side, specimen from Ohio. 

C) Chaetotaxy of left half of dorsum of second abdominal segment, specimen from Iowa. 

D) Hind foot complex, after Mills. 

E) Hind unguis and unguiculus, seen from angle, after Mills. 

F) Mucro and end of dens, after Mills. 
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Pseudosinella sm Christiansen & Bellinger, 1980 Fi~. 807 

Description 

Color: white without trace of pigment Mesothorax not projecting forward, but projecting 

laterally as inf.. rolf.si. Tenent hair long and slender but clearly clavate. Unguis with lateral but no 

external teeth and with 3 internal teeth, the apical one being the largest. Unguiculus with a large, 

clear external tooth. Dens without spines. Mucro normal. Macrochaetae of mesothoracic "collar" 

long and clavate or truncate type 1 setae. Maximum length 1.2 mm. 
I" 

Remarks 

This species may be pan of the variation of the rolf.si-yiolenta group; however, the very 

different labial chaetotaxy and ungual structure make us feel it better to keep it as a separate 

species. 

Type locality: Gray Herbarium, Cambridge, Massachusetts, 28 October 1948, in spruce needles 

(K. Christiansen). 

Additional localities: New Jersey - Middlesex Co., Somerset Co.; North Carolina - Orange Co.; 

Pennsylvania - Breezewood. 

FIGURE 807 

Pseudosinella ~ 
All figures of type specimens. 

A) Habitus. 

B) Dorsal chaetotaxy of left side of second abdominal seJnDent. 

C) Hind foot complex. 

D) Labial triangle of left side. 

E) Mucro. 
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Pseudosinella sexoculata Schott, 1902 Fig, 808 
Refs.: Bih. K. svenska Vetensk. Akad. Handl. 28(4(2)):34; Christiansen, 1961a; 

Gisin and Gama, 1972. 

Syn.: Entomobeya {Sinella) lifu Harvey, 1900, Ent. News 11 :549 (?) 

Description 

1115 

Color: background dull yellow; pigment limited to eye patches, or body speckled with red. 

Inner sensillae of third antenna! segment sense organ are oval, basally consnicted pegs. Two eyes 

in front and 1 behind on separate pigment patches. Tenent hair clearly clavate. Unguis with lateral 

but without outer tooth; with 3 moderately large inner teeth. Unguiculus without clear outer tooth, 

but often with outer edge serrate. Dens without spines. Mucro normal. Mesothoracic "collar" of 

long, clavate type 1 macrochaetae. Maximum length 1.7 mm. 

Remarks 

Our specimens agree well with notes by Gisin upon European specimens. Those from 

California and New Mexico are quite uniform. The single specimen from Iowa differs in having 

much more reduced eyes. All are unique among Nearctic species with 3+3 eyes in having 1+2 

inner macrochaetae on the fourth abdominal segment. According to Mills, Lepidocym,Is 

sexocularus Guthrie, 1903 is a synonym of this species. One of the types of Harvey's u is a 

Pseudosinella. probably this species but not certainly determinable; we do not wish to resurrect this 

name without better evidence. Specimens from Virginia caves agree well with description and the 

specimens from New Mexico. A more thorough examination may show several species involved. 

Localities: California - Alameda Co., Contra Costa Co., Los Angeles Co., Madera Co., Yolo Co.; 

Iowa- Dubuque Co. (cave)(?); New Mexico - Eddy Co. (cave); Virginia - Washington Co. 

(cave). 

Additional records: Idaho (Yosii, 1963); Kentucky (Bonet, 1934); Michigan (Snider, 1967); New 

York (Maynard, 1951); Nonh Carolina (Wray, 1963); South Carolina (DuRant and Fox, 1966); 

Utah (Wray and Knowlton, 1961); Washington (Mills and Rolfs, 1933). 

FIGURE 808 
Pseudosinella sexoculata (Figures on next page) 

A) Habitus, specimen from cave in Eddy Co., New Mexico. 

B) Cephalic macrochaetae and eyes, specimen from same New Mexico cave. 

C) Apical organ of third antenna! segment, same specimen. 

D) Hind foot complex, same specimen. 

E) Labrum, after Yosii, 1963. 

F) Labial niangle of right side, same specimen. 

G) Mucro, same specimen. 
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Pseudosinella spinosa (Delamare), 1949 fii, 809 
Refs.: Notes biospeol 4:122 CTmilosinella); Christian~n. 1961a. 

Description 

Color: white without trace of pigment except for occasional reddish flecks. Inner sensillae 

of third antennal segment sense organ basally consaicted, fusiform, and flattened. Mesothorax 

greatly expanded anteriorly. Unguis elongate, without external teeth but with 3 small inner teeth. 

Unguiculus lanceolate, with a wealcly developed basal inner swelling. Dens with several rows of 

spine 4 like, ciliated or striate setae dorsally on basal 2/3. Mucro with anteapical tooth distally 

displaced. Macrochaetae of mesothoracic "collar" short acuminate type 1 setae. Maximum length 

4.5 mm. -~ 



Remark.s 
This is the largest Ne~ctic Pseudosinel.J.a. The dent&l. apinea 1117 

distinguish it from all of its congeners. 

Localities ( all from caves): Alabama - Jackson Co., Madison Co. (ty~), 

Shelby Co.: Georgia - Dade Co.: Tennessee - Dekalb Co., Franklin 

Co. , Grundy Co.. Lincoln Co.. Putnam Co., Sumner Co., Warren Co. , 

White Co. Pseudosinella spinosa 

A) Habitus, specimen from Grundy Co., Tennessee. 

B) Fore unguis and unguiculus, after Delamare. 

C) Hind foot complex, after Delamare. 

D) Outer view of hind unguis. 

E) Subapical sensory setae of fourth antennal segment, specimen from Putnam 

Co., Tennessee. FIGURE 809 

F) Subapical organ of third antennal segment, specimen from Grundy Co., 

Tennessee. Al G) Labial triangle of right side, specimen from Jackson Co., Alabama. 

H) Base of dens showing spines, after Delamare. 

I) Enlarged spines; left, type specimen; right, specimen from Jackso 

Alabama. 

J) Mucro and apex of dens, after Delamare. 
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1.118 
Paeudosinella testa, Christiansen & Bellinger, 1980 n,;. fflO 

Description 
Color: pale blue, with eyes on irregular darker eye patches: 

these enclose all 3 eyes, but the anterior 2 and posterior 1 are 

on still darker areas. Tenent hair long and slender. Unguis with 

small basal outer and lateral teeth and 3 small inner teeth. 

Unguiculus lanceolate. Dens without spines. Mucro normal, with 

basal spine definitely surpassing anteapical tooth. Maximum 

length 2.3 mm. Remarks 

Superficially this species resenables P. sexoculata and P. 

fallax Borner, 1903, but it is readily distinguished by the ab-

dominal chaetotaxy and labial triangle setae. The eye number 

may vary, as it is unclear on 1 specimen. 

Type locality: Neely Farm Cave, Mercer Co., West Virginia, 31 

May 1969 (Hedges&, Baroody) . 
Pseudosinella .!!.!.l!_ 

Habitus. All figures of type specimens. FIGURE810 
Chaetotaxy of right side of dorsum of second abdominal segment. 

Hind foot complex. 

Left eyepatch. 

Right labial triangle. 

~ 



Pseudosinella violenta (Folsom, 1924) Fig. 8ll 
=---

Refs.: Am.Mus. Novit. 108: 10 (Lepidocyrtus): Christiansen, 

1961a.. 

Syna.: folsomi Denis, 1931, Mitt. zool. Mus. Hamburg 44: 126, 

petterseni of American authors, not of Borner. 
Description 

Color: white without trace of pigment. Mesothorax r.ot expanded or 

humped. Tenent hair usually clavate but sometimes elongate and 

acuminate. Unguis variable, but with outer tooth and~ (rarely 2) 

inner teeth. Unguiculus with clear outer tooth, sometimes expanded 

and wing-like. Dens without spines. Mucro normal. Macrochaetae 

of mesothoracic "collar" of clavate type 1 setae. Maximum length: 

cave forms 2.1 mm.: surface forms 1.6 nwn. 
Rem&rks 

The geographic variation of this species has been discussed in 

detail elsewhere (Christiansen and CUlver, 1969). In addition to 

the types of variation mentioned there, specimens from south Carol­

ina have the mesothoracic setae shorter than normal, making them 

similar in this respect to P. rolfsi. These 2 species show consid­

erable intergraation in Texas and New Mexico, but generally they 

~re readily distinguished by the chaetotaxy of the second and fourth 

abdominal segments, the mesothoracic "collar" setae, and the shape 

of the mesothorax. On the other hand, f. folsomi Denis appears to 

be separable from violenta solely on the basis of the ungual struc-

ture. Since this feature shows variation and clear intergradation, 

we believe it best to consider folsomi a synonym of violenta. 

According to Mills, Cyphoderus albinos of Guthrie is this species, 

and specimens from Iowa and Massachusetts identified by Guthrie 

are in fact the "folsom.:t" form of viol en ta- but Guthrie's figure 

of the foot suggests rather E· argentea. 

Two specimens from Florida lack seta Bon the second abdominal 

segment and may represent a separate species. 

1119 



Localities: surface: Arkansas, California, Colorado, Connecticut, 

Flori~a, Illinois, Indiana, Iowa, Louisiana, Massachusetts, New 

Jersey, New Mexico, North Carolina, South Carolina, Texas: caves: 

Nev Mexico, Texas. 

1120 

Additional records: Kentucky ( 1essh&fft, 1977): Maryland (Ostdiek, 

1961, as petterseni, Michigan (Snider, 1967): Missouri (Bueker, 

1939): New York (Folsom, 1924): Oklahoma (Fenton and Howell, 1957): 

Tennessee (Copeland, 1960); Utah (Wray et a1., 1950); Washington 

(Mills and Rolfs, 1933). Nova Scotia {Fox, 1967, as 

petterseni): Ontario (James, 1933): Quebec (Sharma and Kevan, 1963, 

as petterseni) 
Biology: Davis and Harris, 1936: Sharma and Kevan, 1963 (&a pettar-

aeni}; Christiansen, 1970. 
Pseudosinella violenta 

A) Anterior body, after Folsom. 

B) Dorsal chaetotaxy of left side of second abdominal segment, specimen 

from Iowa. 
FIGURE 811 

C) Cephalic chaetotaxy of right side, composite. a:, 

D) Macrochaetae and bothriotricha of right side of trunk, composite. 

E) Hind foot complex, after Folsom. 

F) Unguis and unguiculus of folsomi, after Denis. 

G) - I) Variations in foot complex structure in species. 

J) Apical organ of third antennal segment, specimen from Texas. 

K) Apex of dens and mucro, after Folsom. 0 
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Paeudosinella vita Christiansen & Bellinger, 1980 =-===..;;..;;;;.;;.;..;;=~ ---' Deacription 
1121 

Fig. 812 

Color: white, rarely with a faint bluiah tinge. Inner sensillae 

of third antennal segment sense organ more or less flattened, 
c.i \ i o..te. 

somewhat paddle-shaped, and striate or I.L : apex of second 

antennal segment with a single, somewhat smaller, similar sensilla. 

Meaothorax not enlarged. Tenent hair moderately long. Unguis 

with small lateral and outer teeth and 3 large inner teeth: basal 

tooth slightly larger than others. Unguiculus lanceolate. Dens 

without spines. Mucro with apical tooth about 1.5 times as long 

as amteapical. Maximum length 1.7 nn. 
Realarka 

The intersegmental membranes between the third and fourth 

antennal segments show peculiar knobs. This species 

orba, but differs in some features of chaetotaxy. 

Type locality: Fort Stanton Cave, Li"ncoln c o., New Mexico (N. 

We lbourn \ - Pseudosinella vita -
A) Dorsal cephalic chaetotaxY•All figures of type specimens. 

B) Dorsal chaetotaxy of left side of second abdominal segment. A 

C) Hind foot complex. FIGURE 81 

D) Hind unguis seen from inside. 

E) Apical organ of third antennal segment. 

F) Labial triangle of left side. 

G) Apex of dens and mucro. 
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Genus Heteromurus Wankel, 1860 1122 

Type species: H. margaritarius Wankel, 1860 

Syn.: Heteromurodes Absolon, 1901 (type species quadrioculata). 

This genus includes the only Nearctic Entomobryinae with scales, fewer 

than 6+6.eyes, a bidentate mucro with a basal spine, and the fourth abdominal 

segment less than twice as long as the third. The antennae have clear evidence 

of whorling on the fourth segment, and a striking basal subsegment of the first 

segment. The genus shows some resemblance to Orchesella, but judging from its 

chaetotaxy is clearly more closely related to Pseudosinella. There is a single n&Ned 

Nearetic ,pecies, H. nitidus. a second, probably undescribed, has been found in 
collections from California. 
Heteromurus nitidus (Templeton), 1835 Fig. 813 

Refs.: Trans. ent. Soc. Lond. 1:94 (Podura); Maynard, 1951; Gisin, 1960. 

Syn.: americana Harvey, 1892, Ent. News 3:57 (Templetonia); guadrioculata 

SchHtt, 1896, Proc. Calif. Acad. Sci. (2)6:183 (Templetonia); 

f. guadriocellata Kseneman of Maynard, 1951. 

Description 

Color: white to reddish brown with scattered pigment granules. Antennae 

without retractile apical bulb. Eyes usually l+l on small reddish spots, but 

sometimes absent, unpigmented, or 2+2. Labral papillae obscure, low, rounded and 

apparently non-setaceous. External differentiated seta of labial appendage ex­

ceeding apex of same papilla for about l/3 of length. Macrochaetae of type l 

typical, apically truncate. Scales broadly oval and coarsely ciliate. Maximum 

length 2.5 mm. 

Remarks 

This species is probably introduced, but appears to have been locally 

successful in caves. 

Localities: Iowa - Dubuque Co. (cave); Maine - York Co.; 

New York - Columbia Co. (cave), Jefferson Co. (cave). Canada - Nova Scotia - (cav~ 

Additional records: Louisiana (Hepburn & Woodring, 1963). Ontario (James, 1933)._,,\ 

Biolo"- Christillnsen, 1970. 



Heteromurua nitidu11 

A) Habitus, after SAlmon, 1942 (Propemesira duooculatal. 
FIGURE 813 

B) Chaetotaxy of left half abdominal segments, of second through fourth, 

specimen from Nova Scotia. 

C) Fore foot complex, after Mills, 1934. 

D) Apical organ of third antennal segment, after Salmon. 

E) Mucro, after S;:;L.:1::;n• 

0 

....,_.._ ---- 0 

0 0 

0 

0 

D 

Family Cyphoderidae 

Members of this ,family may be distinguished from other EntomobryidS 

by the combined absence of ocelli, dental crenulations, and dental spines. 

Cyphoderinae are facultative or obligatory co11111ensals of social insects; some 

tropical forms, including several known from Mexico, are highly modified for 

this existence in leg or mouthpart structure. Only one genus has been re­

corded from the Nearctic region. 

Genus Cyphoderus Nicolet, 1842 

Type species: C. albinus Nicolet, 1842 

This genus includes the only Nearctic entomobryid with large fringed 

scales on the dens, an elongate mucro, and the fourth abdominal segment more 

than 2 1/2 times as long as the third. Eyes and pigment are lacking; the 

unguis and unguiculus both have enlarged wing-like teeth. Superficially 

members of this genus resemble some species of Pseudosinella. There is one 

Nearctic species,£. similis. 

1123 · 



Cyphoderue eimilis Folsom, 1927 

Refs.: Proc. U.S. nstn. •1u•. 72:72(6):12; Cusaanau, 1%3. 

Syn.: assimilis BHrner of Christisneen, 1950. 

Deecript1on 

Fig. 814 

Color: white without trace of pigment. Apex of fourth antennal segment 

without apical bulb or pin seta. Internal surface of tibiotarsus with a 

1124 

single "smooth" seta, all others being similarly ciliate. Tenent hair broadly 

clavate. Unguis with 4 inner teeth, 1 basal tooth being greatly enlarged. 

Unguiculus with very large external tooth. Dens 2 to 2.8 times as long as 

mucro; enlarged inner apical dental scale slightly shorter than mucro to 1.7 

times as long. Mucro unidentate or with a well-developed, lamellate anteapical 

tooth. Body scales broadly oval to apically truncate, very thin and hyaline, 

and finely striate. Maximum length 1.5 nn. 
Remarks 

The synonymy of the group of species including.£• javanus B6rner, asaimilis, 

and similis is very complex (see Christiansen, 1958, and Cassagnau, 1963). 

Rather than attempting to re-evaluate this tropical group on the basis of 

limited Nearctic material, we are following the usage of Cassagnau. The 

Massachusetts specimens belong to the typical fonr., but those from New Jersey 

are the "inerme" type described by Cassagnau. Th• ,pecies is usually found 
only in association with ants. 

Localities: California - Plumas Co.; Massachusetts - Essex Co., Middlesex 

Co.; New Jersey. 

Additional records: Iowa (Mills, 1934); Louisiana (Hepburn & Woodring, 1963). 

A) Hind foot complex, after Folsom. Cyphoderus similia 

B) Mucro, after Folsom. FIGURE 814 

C) Mucro and dens, inner scales only shown, specimen from New Jersey. 

D) Mucro and dens, after Folsom • 
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Family Paronellidae 

Members of this · ,family may be distinguished from other entomobryids by 

the straight, unringed dentes, without spines but with a dorsal, terminal 

bladder-like projection. The mucro is generally blunt, bidentate or tridentate, 

and quite different in shape from that of the Intomobryinae. The fourth ab­

dominal segment is greatly elongate, and the number and distr~bution (2-3-3) of 

bothriotrichia is distinctive. In other respects members of this · . ,family 

generally resemble the Entomobryinae. Only one genus has been recorded from 

our region. 

Type species: 

Salina MacGillivray, 1894 

Salina banksi MacGillivray, 1894 

Syn.: Cremastocephalus SchHtt, 1896 (type species C. trilobatus SchHtt, 

1896). 

This is a genus of scaleless Paronellinae, epigeic in habitat, with 

greatly elongate appendages; the antennae generally equal or exceed the body 

in length. 8+8 eyes are present, with A & B notably large and G & H generally 

smaller than the others. The unguis has 4 (2+1+1) inner teeth. The vestiture 

generally resembles that of Entomobrya; the tenent hair is apically flattened 

and expanded and finely multilaterally ciliate. 

Useful characters for species separation are found in the unguiculus 

and mucro, and the chaetotaxy; the latter character appears to be most con­

stant on the second abdominal segment, and we have made use of this segment 

and the 2 anterior to it, since variation on other body regions makes analysis 

more difficult. Well-pigmented specimens may show distinctive patterns, but 

some pattern elements, such as the dorsal yellow stripes described by Pedigo 

in!• banksi, can evidently only be seen in fresh material; also, the pattern 

is commonly reduced in some members of all species, and this character there­

fore is unreliable. 

We recognize 3 Nearctic species: 1) banksi, 2) beta, 3) mulcahyae. 

Wray also records!• wolcotti Folsom, described from P~erto Rico; this is 

a very likely occurrence, but until the species is redescribed it is not 

possible to place it in our system. 

·1125 



Key to Nearctic Species of Salina 

** 1) Mucro elongate with 2 sharp apical teeth (Fig. 815A ) ---------- !• ~ 

l') Mucro short and broad, with 2-3 blunt teeth (Fig. 815B) ------------- 2 

815 

** 2 ) Unguiculus obliquely truncate (Fig. 816A ); 3+3 macrochaetae on second 

abdominal segment (Fig. 817B) ------------------------------- !• banksi 

tt 2') Unguiculus lanceolate (Fig. 816B ); 4+4 macrochaetae on second abdo~inal 

segment (Fig. 817A) -------------------------------------- s. mulcahyae 
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Omitted from key: 

• banksi 

no Nearctic records 

1126 

** decorata Mills, 1932 

trilobata (SchHtt, 1896) 

wolcotti Folsom, 1927 position uncertain, record unverified 

Salina banksi MacGlllivray, 1894 Fig. 818 

Refs.: Can. Ent. 26:107; Pedigo, 1968. 

Syn. (?): s. decorata Mills, 1932, Iowa St. Coll. J. Sci. 6:273. 

Description 
Color: background white to gray, olive, or yellowish; blue pigment 

forming lateral stripes from eyespots to end of thorax and more irregularly 

on abdomen; well-pigmented specimens with additional dorsolateral spots and/ 

or stripes; pigment forming distinct apical bands on antennal segment and 

indistinct bands on some leg segments; legs and ventral surface with scattered 

black spots, which form an outline for the manubrial recess. Last 2 antennal 

joints weakly ringed. Unguiculus obliquely truncate with distinct inner 

corner tooth. Dens and mucro about 1.3 times as long as manubrium. Dental 

lobe oval, rounded or bluntly pointed. Mucro short and broad, with 3 blunt 

teeth. Maximum length 2.0 mm. 

~ 



Remarke 
The description ia based mainly on a eerie• of epecimens from Louieiana. 

The number of dorsal macrochaetae ia constant on the second abdominal seg­

ment; the first occasionally haa 3+3, and the third thoracic 

rately have leas than 6+6. 

The proper application of the name bankai is not absolutely certain. 

The one type specimen we have seen does not differ from our ~escription in 

visible characters, but shows almost none of the chaetotaxy. Florida material 

should be examined to determine if there is another species. Our one type 

specimen of decorata has the same chaetotaxy as the Louisiana material; the -Q__ 
latter is extremely variable in pattern, including specimens with complex ~ 

markings as in decorata and othet:1with blue pigment restricted to lateral f 

stripes as in the description of banksi; separation of these species is im-

practical with the material available. One slide from Illinois has specimens 

with a different chaetotaxy and a greenish g~ound color, but otherwise similar; 

they may represent a different species, but one Iowa spf:_i .. ,en has an inter­

mediate chaetotaxy. 
Localities: "Florida" (type}; Illinois - Clarco (7), Dixon Springs; Indiana -

Dubois Co., Warrick Co.; Iowa - Washington Co.; Louisiana - Jefferson Par., 

Ouachita Par.; ~outh Carolina - Parlington Co., Texas - Tyler Co. (type of decorata). 

Additional records: Alabama (Wilson, 1950, decorata); Iowa (O'Neill & Pedigo, 

1969); Maryland (Ostdiek, 1961, decorata); North Carolina (Brimley, 

decorata). Salina banksi 

A) Habitus, after Pedigo. 
FIGURE 818 

B) Pattern, specimen from Louisiana. 

C) Chaetotaxy, specimen from Louisiana. 

D) Abberant chaetotaxy, specimen from Illinois. 

E) Foot complex, specimen from Louisiana. 

F) Hucro and end of dens, specimen from Louisiana. 

G) Pat:~rn of decorata type, after Milla. 
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Salina ~. Christiansen & Bellinger, 1980 
Description 

1128 
Fig. 819 

Color: background yellowish with blue pigment forming diffuse lateral 

stripes, and a transverse band on the second and third abdominal segments; 

body with conspicuous ventral spots; pigment also forms apical bands 

on antennal segments and scattered markings on legs. Last 2 antennal seg­

ments weakly ringed. Unguiculus obliquely truncate, with distinct inner 

angle. Dens and mucro subequal in length to manubrium. Dental lobe elongate 

oval. Mucro narrow and upturned, with 2 large terminate teeth and a small 

dorsal tooth. Maximum length 1.5 mm. 
Remarks 

We have seen very few specimens of this species, but the relatively 

short dens, the distinctive shape of the mucro, and the presence of only 2+2 

macrochaetae on the second abdominal segment distinguish it clearly fro~ our 

other species. A similar mucro, but apparently without the dorsal tooth, is 

found in 2-• bidentata Handschin, 1927, from Costa Rica, and in some specimens 

of 2-• wolcotti; the relationships of these forms cannot be determined until 

material can be studied. 

Type locality: Modesto, Stanislaus Co., California, 10 January 1961, on 

lawn (H. Sinclair). 

Additional locality: Texas - Cameron Co. 
Salina~ 

FIGURE 819 
All figures of types. 

A) Chaetotaxy of third thoracic and first two abdominal segments, right side. 

B) Fore foot complex. . . . 
C) Mucro and end of dens. . ... 
D) Habitus. 
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Salina mulcahyae, Christiansen & Bellinger, 1980 Fig. 820 
Description 

Color: background pale, with blue to purple pigment forming lateral 

and sometimes dorsolateral stripes; appendages weakly pigmented and ventral 

spotting absent in most specimens. Last 2 antennal segments weakly ringed. 

Unguiculus lanceolate, with inner angle hardly indicated. Dens and mucro 

about 1.3 times as long as manubrium. Dental lobe oval and rounded to bluntly 

pointed. Mucro short and broad, with 3 blunt teeth. Haxirnum length J mm. 
Remarks 

Well-pigmented individuals may be recognized by the characteristic 

pattern, especially on the fourth abdominal segment; pale specimens differ 

from our other species in the fainter markings of the appendages, especially 

the apical antenna! bands, and the general absence ot ventral spotting. 

Dorsal macrochaetae are much more numerous than in the other species; adults 

have more than 20 per side on the third thoracic and more than 15 per side on 

the first abdominal segment. 
Type locality: Pinewoods, near west base of Emory Pass, Sierra Co., New 

Mexico, damp etream bed, 2 July 1955 (K. Christiansen). 

Additional localities: Arizona - Cochise Co., Pima Co., Santa Cruz Co. 

Salina mulcahyae 
A) Dorsal pattern, specimen from New Mexico. 

FIGUB.E B20 

1.129 

B) Chaetotaxy, first and second abdorrinal segments, left side, specimen from Arizona. 

C) Mid foot complex, specimen from New Mexico. 

D) Mucro and end of dens, specimen from New Mexico. 
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F2mily Oncopodurid~c 1130 

Members of this ~family have hyaline scales and multilaterally ciliate 

aetae, a P.A.O. (in most Nearctic species), a subsegn,ented dens with dorsal den­

tate spines, and an elongate mucro with dorsal teeth and wavy lamellae and either 

ciliate aetae or an enormous scale attached externally. The furcula is 

densely scaled ventrally and has both simple and ciliate setae dorsally; the 

tenaculum is quadridentate; tenent hairs are short and acuminate; and all 

Nearctic species have a row of blunt aetae dorsally on the fourth antennal 

segment. 

Oncopodurida have many striking features, but few Collembola are so diffi­

cult to study. All species appear to be extremely fragile, tending to lose not 

only antennal segments and clothing but also dental spines and even mucronea, 

and the thin-walled P.A.O. and antennal sense organs are often invisible in 

mounted specimens because of clearing or shrivelling. Members of the family 

are unmistakable, but specific determination may be di~flcult unless freshly 

mounted specimens are available. 

There are 2 Nearctic genera, which may be distinguished as follows: 

1) Eyes absent; pigment at most in scattered flecks; antennal apex without 

apatulate seta ----------------------------------------- genus Oncopodura 

l') Eyes present; adults pigmented; antennal apex with large spatulate seta -

------------------------------------------------------ genus Harlomillsia 

Genus Harlomillsia Bonet, 1944 

Type species: Oncopodura oculata Milla, 1937 

Syn.: Millsia Bonet, 1943, nee Womeraley, 1942. 

This genus includes oncopodurids with eyes and pigment, with a spatulate 

apical antennal seta and 2 ciliate mucronal setae, and with a deeply lobed, 

asynmetrical P.A.O. There is a single known species. 

Harlomillsia oculata (Mills), 1937 Fig. 821 

Refs.: Can. Ent. 69:67 (Oncopodura); Bonet, 1943 (Millsia). Szeptycki, 1977. 

~ 



Description 
Color: blue-gray with pale V mark on vertex and white dentes; juveniles 

white except for eye spots. Fourth antennal segment with very large apical 

spatulate seta and 2-3 (?) blunt setae. Apical sense rod or rods of third 

segment hidden by integumentary fold. Eyes 4+4. P.A.O. with 5-7 elongate 

lobes in characteristic asyrrmetrical arrangement. Second tibiotarsus without 

spatulate seta. Pretarsus with conical papilla on anterior f~ce. Unguis and 

unguiculus untoothed. Basal dental sebsegment with inner row of 4 dentate 

spines; distal subsegment with inner and outer rows of weakly dentate spines. 

Mucro quinquedentate. Maximum length .6 mm. 
Remarks 

This species should be readily recognizable, but some features, such as 

the unique P.A.O., are extremely difficult to see in most specimens. The 

single example from Tennessee lack8 all trace of eyes and pigment, but this 

may be the result of clearing. In alcohol H. oculata is easily mistaken for 

1131 

a small isotomid; it is obviously widely distributed, but has probably been overlooked. 

Localities: Florida - Jackson Co. (type); Georgia - Sub.~i1ga, Chattahoochee 

National Porest; North Carolina - Graham Co., Watauga Co.; Oregon - Benton Co.; 

Tennessee - Great Smoky National Park. 

Additional record: Maryland (Ostdiek, 1961). 

A) Habitus, after Mills. Harlomillsia oculata 

B) Hind foot complex, after Mills. FIGURE 821 

C) Antennal apex, after Mills. 

D) Eyes and postantennal organ, after Bonet. 

E) Dens and mucro, after Bonet. 
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Genus Oncopodura Carl and Lebedinsky, 1905 
Type species: Q. hamata Carl and Lebedinsky, 1905 

This genus includes all the white eyeless oncopodurids. These lack spatulate 
antenna! setae. The genus has been reviewed by a number of authors, most 
recently by Szeptycki 1977 and Oeharveng 1988. We also ( 1996) reviewed the 
Nearctic cave species of the genus. Among the useful features uncovered by 
these works we find the antenna! seta types particularly useful. Figure 821.1 A, 
shown below, indicates the variety of these setae seen in the genus. There are 11 
described species as well as two in our collections which have inadequate 
samples to merit description : 1 )_filQ_g; 2) cruciata; 3) fenestra; 4) frankeae; 5) hoffi: 
6) hubbardi;7) ~; 8) mala;9) subhoffj: 1 O) tunica: 11) yosiiana. 

821 .1 ·w I i 1 t 1 /·\ ~ ~ ~ j ( , , 
1 2 3 4 5- 6 )\7 8 9 1 0 11 1 2 1 3 14 

1) 
1 ') 

Key to described Nearctic species of Oncopodura 

Unguis with elongate filiform lateral tooth ( Fig. 822A) ........................ .. 2 
Unguis with small lateral tooth (Fig. 822B) .......... .......................... .. ........ 5 

822 ~✓ 
**2) Clear lobed P .A.O. present (Fig. 823) ............ Q. hubbardi C. & B. 1996 
2') P.A.O. absent ................................................................................................. 3 

**3) 

3') 

**4) 

.. 4') 

823 

Apex of 2nd & 3rd antenna! segments with many blunt setae (Fig. 
823.1) ............................................................................................................... 4 
Apex of 2nd and 3rd antenna! segments with 3 or fewer blunt setae .. .. 
................................................................................................................. Q. ~ 
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.. 5) 
5') 

-1,33 

Unguis with tunica (Fig. 824) .......................................................... Q. ~ 
Unguis without tunica .................................................................................... 5 

I 
824 

5) With only 1 distal inner swollen spine( Fig. 824.1 A) ............................... 6 
5') With at least two inner distal swollen spines( Figs. 824.1 B, C & D) .... 7 

rt . 

824.1 
**6) All tibiotarsal setae "smooth" ( fig. 825A), Midwestern species ............... . 

·············· ................................................................................................ Q. iowae 
**6') Anterior or dorsal tibiotarsal setae clearly ciliate (Fig. 8258) contrasting 

with "smooth" distal ventral or posterior setae, West Coast species ....... 
........................................................................................ Q. mala C. & B. 1996 

825 

•7) Swollen dental spines ciliate (Fig. 824.1 B) ........................... Q. yosiiana 
7') Some swollen dental spines dentate (Fig. 824.1 C & D) ........................ 8 

*8) Inner, distal, serrate dental spines 2(Fig. 824.1 C) ............... Q. cruciata 
**8') Inner, distal, serrate dental spines 3 (Fig. 824.1 0) ............................... 9 

**9) With only two type 7, 8, or 13 type setae on second antenna! segment, 
western species ( Fig. 826 A, 1 .................................................. Q. subhoffi 

**9') With four - five type 7. 8 or 13 setae on second antenna! segment, 
midwestem species ( Fig. 826B ) ................................................. Q. hoffi 
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cruciata 
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cave 
cave 
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cave 
cave 
cave 
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Table XXXVIIIA 
Characteristics of U.S.Oncopodura species 
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* D = dentate, S = smooth, C = ciliate, D = dentate, SR= serrate. 1with a small single tooth.** The identity of the 
California specimens with yosiiana remains in doubt. We have specimens from five California localities but none of the 
specimens is complete. There are some minor differences between our specimens and yosiiana in the shape of the 
setae on the fifth abdominal segment and some features cannot be seen on the California material. 



Oncopodura ~. Christiansen & Bellinger, 1980 
Description 

Appendages greatly elongate. Fourth anter.nal segm~nt ·.rith rounded apex 

and a row of 4 long , stalked blunt setae in distal half; l smaller blunt seta 

basally. Second segment with at l~ast 2 and third segment with at least l 

blunt seta apically. All antenna! setae smooth; dorsal setae of first 3 seg­

ments notably thickened. P.A.0. not seen. All tibiotarsal setae smooth; 

second tibiotarsus with dorsal spatulate seta. Unguis elongate, especially 

on first foot, vi.th a lateral needle-like basal projection which extends to 

beyond half its length. Unguiculus untoothed, much nhorter than inner unguis 

on first foot but subequal on third. Basal dental segment without(?) spines; 

distal segment with l subapical and 2 apical spines, the inner(?) apical 

spine coarsely toothed on its anterior basal surface. Mucro longer than dens, 

with 5 teeth. · Maximum length 1. 9 mrn. 

Remarks 

In contrast to other Nearctic species, this form has the elongate habitus 

of a cave Pseudosinella rather than a compact isotoniid-like shape. The lateral 

ungual teeth distinguish it at once from most other species; in this respect it 

resembles o. prietoi, but the latter species, in addition to its more normal 

proportions, has denticulate spines on the basal dental subsegment. Only 2 

specimens have been seen; their peculiar characteristics may be associated with 

the habitat, which is most unusual for an oncopodurid. 

Type locality: Mt. Washington, 5000 1 , Coos Co., New Hampshire, moss and 

lichens. 
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Oncopodura alpa 

All figures of type specimens. 
A) Hind foot complex. FIGURE 827 

B) Mid tibiotarsus and foot. 

C) Spatulate seta of mid tibiotarsus. 

D) Mucro. 

J 
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Oncopodura cruciata Bonet, 1943 flg. ~8 

Ref.: An. Eac. nae. Cienc. biol., Mlx. 3:141. 

Description 
Fourth antennal segment with roundea apqx and dorsal row of 5 blunt setae, 

the basalmost smaller than others. Third aegaient with 2 striate sense rods, l 

smooth, swollen, blunt seta, and l cylindrical blunt aeta apically. Second 

segment with l striate sense rod and 5 thin-walled, pointed sensillae apically. 

P.A.O. with 4 peripheral lobes. Tibiotaraal setae ciliate except for apical 

ring and distal ventral aetae. Unguis with small basal lateral tooth, without 

inner tooth. Unguiculua lanceolate, subequal in length to inner unguis. 

Second tibiotarsua with dorsal spatulate seta. Basal dental subsegment with 

3 inner spines, the diatalmo■t dentate; distal subsegment with l outer and 2 

inner dentate spines. Mucro subequal in length to dens, with 4 distal teeth 

and 2 small, basal triangular teeth. MaxilllUffl length 1.2 11111. 



Remarks 

The ciliate tibiotarsal setae and form of the P.A.O. are diagnostic. The 

California specimens differ from Bonet'• description in having the P.A.O. 

lobes very short and obscure, and in the conspicuously crenulate dorsal crest 

of the mucro, but appear otherwise similar; we prefer not to separate them 

at the moment. 

Localities: 

(cave) (type). Oncopodura cruciata 

A) Hind foot complex, after Bonet. 

Montana - Gallatin Co. 

FIGURE 828 

B) Fourth antennal segment, dorsal view, after Bonet. 

C) Third antennal segment apical sense organ, after Bonet. 

D) Second antennal segment apical sense organ, after Bonet. 

E) Postantennal organ area, after Bonet. 

F) Postantennal organ, specimen from California. 

G) Dens and mucro; inner view, after Bonet. 

H) Mucro, oblique dorsal view, specimen from California. 
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Oncopodura hoffi, Christiansen & Bellinger, 1980 ~ig. 829 
Description 

Fourth antennal segment with apical cone, a row of 4 large blunt aetae 

in distal 2/3, and another, smaller blunt seta near base. Third segment with 

2 large striate rods and 3 (4?) other smooth blunt setae at apex. Second 

segment with 1 apical striate rod and 2 apical and 2 subapical blwtt aetae. 

P.A.O. usually trilobed, rarely 4-lobed. Tibiotarsal setae coarsely ciliate 

except for apical circlet and distal ventral setae. Second tibiotaraua with 

dorsal spatulate seta. Unguis with small lateral tooth and no inner tooth; 

unguiculus with inner and outer basal projections. Bual dental subsegment 

with 1 simple and 2 dentate inner spines, increasing in size distally; distal 

subsegment with several intermediate inner dentate spines and a pair of large 

apical spines, the inner spine coarsely toothed and the outer spine with many 

small denticulations on all sides. Mucro subequal in length to dens, quadri-

dentate. Maximum length 1. 6 mm. Remarks 
This species resembles.£• cruciata in having the tibiotarsal setae ciliate, 

but differs in the typical form of the P.A.O. and apical dental spines. The 

first character distinguishes it at once from..£. iowae, which also occurs in 
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caves in Missouri. Further study may show that hoffi is a geographic variant of cruciata 

Type locality: Berome Moore cave, Perry Co., Miseouri, widely dietributed 

in deeper parts of cave (Chrietiansen and Tucker). 

Oncopodura hoffi FIGURE 829 

All figures of types. 

A) Hind foot complex. 

B) Mid tibiotarsus and foot. 

C.) l~ft antennal haat! and po11t&1ntennal organ. 

D) Mucro and dens, seen from inner side. 

C 
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Oncopodura ~ Christiansen, 1961 Fig. AJO 113S 

Ref.: Bull. natn. apeleol. Soc. 23:63. Deacription 

Fourth antennal segment without apical modification, vith a doraal row of 4 

large blunt aetae. Third segment apically vith 2 unstriated rode and l acumi-

nate and l blunt guard aeta. Second segment vith l apical blunt seta. P.A.O. 

vith 4 weakly projecting peripheral lobea. Tibiotarsal aetae "smooth"; second 

tibiotaraue with outer spatulate aeta. Unguis with strong lateral and ■.i,r.ute or no in­

ternal tooth. Unguiculua lanceolate, with iMer and outer basal projections. 

Ventral tube vith 4+4 diatal setae. Basal dental subsegment with 2 spines, l 

simple and l dentate, inwardly; diatal aubsegment with inner and outer apical 

spines, the iMer one dentate, the outer larger and d~ •• ~ate or not. 'Hucro 

slightly longer than dens, quadrldentate. Maximum length 1.1 mm . 
Remarks 

Thia species differs from othe~ Nearctic apecies in the large basal ungutcular 

tooth, the presence of only 2 large spines in the distal dental subsegment, and 

the absence of the small basal blunt seta on the fourth antennal aep,ent; the 

smooth tibiotarsal aetae will distinguish it from other species except for the 

very different£• alpa.. All populations examined appeared to be uniform, ao 

far as the critical characters could be observed, except for those from the 

Devil'• Icebox Cave, Misaouri. l specimen from this locality had 6 elongate 

P.A.O. lobes and small, oddly shaped fourth anteMal segment blunt aetae, and 

lacked the large ungual tooth; the 2 others seen had a similar 5- or 6-lobed 

P.A.O. but resembled£.•~ in the other characters mentioned, while l had 

additional unusual characters. Further material will be required to determine 

the status of this population. 

Localities: Illinois - Monroe Co. (cave); 

Iowa - Dubuque Co. (cave), Jackson Co. (cave) (type); Missouri - Boone Co. (cave), 

Camden Co. (cave), Newton Co. (cave), Pulaaki Co. (cave) 
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Oncopodura ~ FIGURE 8)0 

A) Habitus, specimen from type locality. 

B) Hind foot complex, same specimen. 
G 

C) Fourth antennal segment, same specimen. 

D) Mid unguis, after Christiansen. 

E) Postantennal organs, after Christiansen. 

F) Dena, dorsal view, after Christiansen. 

G) Dental spines, lateral view . after Christiansen. 

H) Mucro, after Christiansen. 
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Oncopodura tunica, 

Christiansen & Bellinger, 1980 

De•cript1on 

1141 

Fig. 831 

Fourth antennal •egment with apical cone, 9 large blunt •etae on the 

distal half, one smaller blunt •eta near the base. Apical organ of third 

segment with two large, elliptical, smooth ■ en■e rods. Third and second 

segments with numerous thick ciliate, acuminate ■ etae but without blunt 

setae. P.A.O. five-lobed. Tibiotar■alsetae extremely finely ciliate or 

striate except for circlet of smooth setae at apex. Second tibiotarsu■ with 

well-developed spatulate seta. Ungui ■ with very small lateral teeth but no 

inner tooth, and with a well-developed tunica. Dente• with basal subsegment 

having one small and one large dentate spine; distal subsegment with 2 small 

and one large dentate spines on inner edge and one large distal dentate 

spine on outer edge. Hucro ■ubequal to dens in length, with 4 teeth, 2 

crenulate lamellae,and a long scale arising at about l/5 of length froai base 

to apex. Maximum length l.8 nn. 

Remark■ 

This remarkable •pecie• may readily be separated from all congener• by 

the presence of a strong tunic& on the, unguis. 

Type locality: McLean' ■ Cave, 7 miles ea■ t of Angels Caip, Tuola.i• Co., 

California, 12 May 1977 (A. Grubbs). 
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California, 12 May 1977 (A. Grubba). 
Oncopodura tunics FIGURE 831 

A) Fore foot complex, seen from angle. 
All figures of type specimens. 

B) Hind foot complex, 1een from aide. 

C) Enlarged seta from mid tibiotar1ua. 

D) Third and fourth antennal 1egment1. 

E) Apex of fourth antennal aegn,ent. 

F) Poatantennal organ, left aide. 

G) Left mucro. 

H) Dentes and mucronee seen obliquely from side 

F 



Oncopodura frankeae new species FIG. 832. 
Description 

Habitus typical of genus. Without pigment or eyes. Maximum length 1 .54 
mm. Antennae 1.31 - 1.35 as long as cephalic diagonal. Fourth antenna! 
segment without apical bulb but with apical conical projection; subapical trio 
clearly distinguished, with two type 9 setae and one basal type 10 seta; six distal 
and one or two basal type 8 setae. 3rd antenna! segment with two type 13 setae 
and 11 -12 type 8 setae; second antenna! segment with 11-13 type 8 setae and a 
number of dorsal type 2 setae. Remaining antenna! setae of type 1 a. PAO 
absent. Outer pretarsal seta 1 /8 to 1/10 as long as inner unguis. Unguis 
moderately broad without inner tooth and with a prominent external lamina. 
Unguiculus very broad, .74 -.82 times as long as inner unguis and lanceolate. 
Apically expanded seta of mid tibiotarsus clavate, other setae of tibiotarsi 
acuminate and finely ciliate. Tenent hair slender and acuminate. Ventral tube with 
4 + 4 type 1 a setae and without prominent papillae. T enaculum with 4 teeth and a 
single type 2 seta. Manubrium not seen intact on any specimen but with 10 + 10 
mesochaetae , at least two of which are clearly ciliate and slightly expanded, and 
the reminder acuminate and smooth or very finely ciliate. There are 3 + 3 lateral 
microsetae, the basal pair and 4 distal ones which are expanded and serrate. 
Dens not seen intact in any specimen but as shown in figures G) & H). Mucro 
with strong median lamella , large basal scale and 4 dorsal teeth. Fourth 
abdominal segment not clearly seen with setae intact . Sixth abdominal segment 
with three rows of macrochaetae or mesochaetae, seen only as bases. The 
anterior ( largest row) of four setae , the median of three and the posterior of four. 
Between the anterior rows is a row of four microsetae. 

Localities 
Types Holotype Q and paratype cJ :New Mexico, Lincoln County, Fort Stanton 
cave, October 17th 1974, W.C. Wellboum coll. Locality No. 3485. 

Also taken from Sierra County, Black Range Mts. Robinsons cave, January 31 
1977, W.C. Wellboum coll. Locality No. 4255 and in the type locality, hellhole# 2, 
on guano, August 6 1994 Pape coll. Locality No. 9006. 

Derivatio nominis 
Named after Valerie Franke McKee of Grinnell College whose long and hard 
work and full cooperation have been essential to our joint research for many 
years. 

Remarks 
This species is one of a series of related forms found in Mexico and the U.S. 

southwest, lacking a PAO and having a well developed ungual lamina. It differs 
from all ( Q.. dura, fenestra. prietoi and susanae ) in the larger number of type 8 
setae ( 8 as opposed to 5 or 6) on the fourth antenna! segment. We have not 
seen an intact dens but it probably also differs from all save Q. susannae in 
having only two inner large serrate dental spines. This is the species we 
identified as 0. prietoi in our first edition. Examination of additional material 
makes it clear it is not the same species. 

Legend for figures 
A) Fourth antenna! segment, holotype; 8) Antenna! apex, paratype; C) Dorsum of 
3rd and 2nd antenna! segments, same; D) Right side 4th abdominal segment, 
holotype; E) Fifth abdominal segment, holotype; F) Sixth abdominal segment, 
same; G) Mucro and dens, same;H) Dens, specimen from Sierra Co., I) Mid 
tibiotarsus, holotype. J)Fore foot complex, paratype. 
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Figure 832. 1 
Oncopodura hubbardi C. & B., 1996a 

B 
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Q . hubbardi A)Habitus; B) Dorsal surface of f.ourth antenna! segment; C) Dorsal surface of 

second and third antenna! segments, same specimen; D) PAO of two specimens; E) Inner 

face of mid tibiotarsus; F) Fore foot complex, seen tram side; G) Ventral tube; H) Dorsal 

surface of manubrium; I) Inner face of left dens; J) distal spine from different angle; 

K) Outer face of left dens. After C. & B., 1996a 
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Oncopodura mala C. & 8., 1996a 

Figure a32. 2 
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Q. mala A) Habitus; B) Right fourth antenna! segment ; C ) Third and second antenna! 

segments, same antenna; D) Right P.A.O. and antenna base ; E) Left PAO and antenna base; 

F) Differentiated seta of mid tibiotarsus, type specimen; G) Hind foot complex; H) Ventral tube 

seen from side; I) Chaetotaxy of 6th abdominal segment; J) Dorsal surface of manubrium; K) 

Left dens; L) Right dens, same specimen; M) Mucro. AfterC. & B.,• 1996a 
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oncopodura fenestra C. & B., 1996a 
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Q. fenestra A) Habitus; 8) Right fourth antenna! segment ; C) Base of fourth antenna! 

segment; D) Apex of third antenna! segment ; E) Apex of second antenna! segment ; 

F) Outer face of mid tibiotarsus, ; G) Hind foot complex fr?m side; H) Mid unguis inner view, 

same specimen; I) Inner tac~. ngh; dens; J) outer face, right dens and mucro, same 

specimen. K) Enlarged view of distal outer spine; L) Dorsum of manubrium , type specimen. 

Afterc. & B., 1996a 



Oncopodura subhoffii new species FIG. 832 .• 4 
Description 

Habitus typical of genus but with suture between abdominal segmef1tS 3 and 
4 obscure. Without pigment or eyes. Maximum length 1.64 mm. Antennae .1.16 -
1.21 times as long as cephalic diagonal. Fourth antenna! segment without apical 
bulb but with apical humped projection; subpical trio clearly distinguished, with one 
strongly apically recurved and slightly clavate seta, four distal type 8 setae and one 
basal seta intermediate between type 8 and 2. Third antenna! segment with one 
type 13 seta, extremely membranous and difficult to see. There is an additional seta 
intermediate between type 8 and 2 and 4 - 5 such setae on the second antenna! 
segment. Remaining antenna! setae of type 1 a. PAO with 4 small clear lobes .. 
Outer pretarsal seta .16 to .32 as long as inner unguis. Unguis moderately broad 
without inner tooth and with a peculiar basal, external swelling. Unguiculus broad, 
.64 -.78 times as long as inner unguis and lanceolate. Apically expanded seta of mid 
tibiotarsus spoon shaped; other setae of tibiotarsi acuminate and finely ciliate. 
Tenent hair slender and acuminate. Ventral tube with 4 + 4 type 1a setae and with a 
weakly developed pair of papillae. Tenaculum with 4 teeth and a single very thick 
type 2 seta. Manubrium with 12+ 12 mesochaetae ,4 + 4 smooth, and 8 + 8 clearly 
ciliate . In addition there are a pair of acuminate macrochaetae at the center of the 
junction with the dens and 3 + 3 lateral microsetae. Dens with inner face with 5 
swollen inner spines, one large distal and one basal dentate spine and three 
additional small dentate spines. Outer face with one large distal smooth or basally 
weakly dentate spine and one small basal spine. Mucro with 4 teeth and basal 
scale, sometimes with a minutetoothletbetween apical and subapical teeth. Fourth 
abdominal segment with all setae of type 1 a. Sixth abdominal segment with three 
rows of macrochaetae or mesochaetae; the anterior ( largest row) of four 
macrochaetae, the median of three mesosetae and the posterior of five 
macrochaetae. Between the anterior rows is a row of four microsetae. 

Localities 
Types Holotype Q and 3 paratype Q Q and 1 alcoholic paratype, Colorado, 
Freemont county, Marble Cave, August 7 1996, on old wood, near entrance, D. 
Hubbard coll. Locality no. 7995. 
Also taken from: as above, Fly cave, near dead fly. Locality no. 7989 and Garfield 

county Groaning cave, August 10 1996, Hubbard coll, Locality no. 7991. 
Derivatio nominis: from the closely related Q. b,Qffi_. 

Remarks 
This species is very similar to the eastern Missouri cave Q. hoffi ; however the 

antenna! chaetotaxy is different and in addition the basal swelling on the unguis are 
far greater in subhoffi than hoffi. In addition while subhoffi has four clear PAO lobes 
only one specimen of hoffi showed this feature. The mucro is the same in the two 
species except for subhoffi's minute subapical toothlet. The occurrence of these 
forms, without any similar forms in the enormous cave collections in intervening 
Missouri and Arkansas regions, poses an interesting biogeographic puzzle. 

Legend to figures 
A) Habitus, specimen from Fly cave; B)4th antennal segment , same specimen; C) 
Apex of 3rd antenna! segment, paratype; D) PAO and antenna! base, specimen from 
Fly cave; E) Ventral tube, holotype; F) Right side, 5th abdominal segment, specimen 
from Fly cave; G) Apex of mid leg, same specimen; H) Hind foot complex, plan view, 
paratype; I) Outer view unguis same specimen; J) Composite dens, type specimen; 
K ) Outer chaetotaxy & L) mucro, specimen from Fly cave. 
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Oncopodur • cl subhoffi 

Figure 832.4 
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Oncopodura yosiiana Szeptycki, 1977 
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Figure 832.5 
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Q. yosiiana. A) Last 2 antenna! segments; B) PAO & first 3 antenna! segments; C) Fore 
foot complex; D) Mid tibiotarsus and foot complex; E) Left side fifth abdominal segment; 
F) Inner view of dens; G) Outer view of dens and mucro; H) dorsal view of dens. 
Figures A, C, E and H specimen from Ventura Co. California. Figures B, D, F & G 
after Szeptycki 1977. 



Family Tomoceridae 

Members of this •family have coarsely ribbed scales and multilaterally 

ciliate setae, a weakly subsegmented dens with dorsal spines on the basal 

portion only, and the fourth abdominal segment aborter than or subequal to 

the third. The unguis has a single ventral lamella; the tenaculum is quadri­

dentate. All Nearctic members of the . ,family may be placed in a single 

genus. 

Genus Tomocerus Nicolet, 1842 

Type species: Macrotoma minor Lubbock, 1862 

Adult and aubadult individuals belonging to this genus have unusual 

antennal structure (see Fig. 840A ), with the last 2 segments unusually 

flexible and whorled and the fourth segment much shorter than the third; the 

mucro is elongate and hairy, with a variable number of dorsal teeth. Eyes 

vary in number from 6+6 to none; a postantennal organ may be present in l 

species only. The number of macrochaetae ia small. 

Among Nearctic genera, Tomocerus most closely resembles Cyphoderus, 

Oncopodura, and Harlomillsia; the distinctive antennae and hairy mucro sets 

it off from all of these. Early juvenile stages of some species, at least, 

have postantennal organs and lack the distinctive features of the genus; they 

have often been misidentified as isotomids ("Architomocerura"). In the present 

state of our knowledge such individuals can be identified only if associated 

with later stages showing typical characteristics. 

We follow Gisin in placing all Nearctic tomocerines in l genus. Tomocerus 

has been subdivided by various authors, and we recognize some of these divi­

sions as subgenera, following Yoali in placement of species though not in rank 

of categories. Species characters and classification are more fully treated 

in recent revisions by Christiansen, 1965, and Yosii, 1967 and 1970. The 

subgeneric classification is outlined below; for convenience the species are 

treated in a single key and table. 
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TABLE XXXVIII 

Characteristics of Nearctic Species of Tomocerus 

Species Eyes per Side Tenent Hairs lateral Dorsal Laterobasal Dental Spine Formula - Normal Range 
Manubrial Manubrial Dental 

Spines Spines Spinelike 
Setae 

bidentatus b (2 may be 
vestigial) A + -* - 2-6/1-4,!,l-2,!,J,! 

brevi11ucronatus 6 A-C (weak) + - + 4-7,1-2/J-4,!,J-6,! 

californicus 0-2 A + - + 1-8/2-J,!,2-J,!(exceptionally 1) 

celsus b · A (at least + - - 0-J,0-2/5-9,0-1 
s011e feet) 

curtus 6 C (weak) - - - J-5,!,4-6,! or 2-5,.1/2-li,!,l,! 

dubius 6 C + - - 0-2,!/4-5.~ 

elongatus 6 C + + - !:J/4-6,£ 

flavescena 6 C + - - varied 

grahaai 0-1 C (weak) - - + 2-4,1-2/2,!,l-J,!,2,! 

laae1.llf,rua 6 C (weak) - - - J,!/1-2,!,2-4,! 

minor 6 C + + - 4-6/2-5,!,l-2,! --,r-

missus 0 A - + - irregular 

reductua J A-C (weak) - - + J-5/2-J,! 

.!:!!!! 
6 (4 are A-C (weak) vestigial) + -* - 4/1,!, 1 

vul.&!tl! 6 C + + - J-5,.!/2-4,!, 1-2 ,! 

Wilke:£!. 6 C - -* + J-8,2-4/0-J,!,l-J,!,2-4,! 

A•acuminate *Large dorsal /•limit of basal subsegment 
C•clavate setae not Conspicuously larger setae are underlined 

spinelike .... .... 
u, 

( ) 
I\) 

) ) 
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There 16 Nearctic species of Tomocerus s.l. in 6 subgenera 

Subgenus Lethemurus Yosii, 1970 Type species Tomocerus (Trjtomurus) missus Mills, 
1949 

This subgenus is characterized by a lack of large spine like setae on the base of the 
dens, absence of eyes and a very well developed trochanteral organ, with 4-12 setae on the 
trochanter and 10 -20 on the base of the femur. There is a single (?) Nearctic species : 
T. ( J...) missus. 
Subgenus Pogonognathellus Paclt , 1944 Type species: Podura plumbea Linnaeus, 1758 
Syn.: Architomocerura Denis, 1931 (type species: A. crassicauda Denis, 1931 ); Maynardia 
Yosii, 1956 (type species Tomocerus elongatus Maynard, 1951 ); Pogonognathus Borner, 
1908, nee Agassiz, 1846 (type species: f. plumbea). 

This subgenus is distinguished by the pair of inner basal dental swollen spines, the 
lack of large outer dental basal spine like setae and a single dorsal mucronal lamella. The 
trochanteral organ has only a single seta on the trochanter and one on the base of the 
femur. There are 5 Nearctic species: 1 )I. (E.) bidentatus. 2) I. (P .) celsus, 3) I. (P .) dubius, 
4) I.(P.) elongatus, and 5) I. (f.) flavescens. 
Subgenus Plutomurus Yosii 1956 Type species Tritomurus riugadoensis Yosii, 1939 

This subgenus is characterized by the presence of large spine like setae at the outer 
base of the dens, well developed trochanteral organ with many setae on base of femur as 
well as trochanter, few ( 4 or fewer) intermediate mucronal teeth and only a single small 
basal mucronal lamella. There are 4 Nearctic species: 1) L (E.) brevimucronatus. 2) I. (E.) 
californicus, 3) 
4) I. (f.) grahami and 5) I. (f.) wilkeyi. 
Subgenus Tomocerina Yosii 1955 Type species Tomocerus minutus Tullberg, 1876 

This subgenus is characterized by two basal mucronal teeth and a lamella on the 
subapical tooth or r1:,1nning from the subapical to the basal tooth. The basal teeth lack any 
toothlet and there are no large spine like setae on the outer base of the dentes. The The 
trochanteral organ has only a single seta on the trochanter and one on the base of the 
femur. The intermediate mucronal teeth are small and few ( 0- 4) . There are 3 Nearctic 
species: 1) I (I.) curtus, 2) I.(I.) lamelliferus, and 3) I. (I.)~. 
Subgenus Tomocerus s. str. 

This subgenus is characterized by a lack of spine like outer dental large setae, and a 
toothlet on the outer basal mucronal tooth. The trochanteral organ has only a single seta on 
the trochanter and one on the base of the femur. They lack inner basal swollen dental 
scales. This is the only subgenus lacking endemic Nearctic species. There are 2 Nearctic 
species: 1 )..I. s.s. minor and 2) T. s.s. vulgaris. 
Subgenus Tomolonus Mills, 1949 Type species Tomolonus reductus Mills, 1949 

This monospecific genus is characterized by 3 + 3 eyes, the presence of basal, 
dental, external spine like setae. The "trochanteral" organ is limited to the base of the femur 
and has 4 -5 setae. The mucro has a well developed subapical lamella and a very elongate 
apical tooth. Small specimens have a well developed PAO. There is a single species. 

Key to Nearctic Specie• of Tomocerua 

l ) £yes reduced, 2+2 or fewer, weakly pigmented when present--------------- 2 

l') Eyes clear, 3+3 or more on clear eye patche1 ---------------------------- 4 

....,.. 2 ) Median tooth of mucro with small lamella (Fig. 8JJA) ------------!•missus 

** 2') Median tooth of mucro without lamella (F1g. 8JJ.a) ----------------------- 3 
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** 3) 3-6 intermediate mucronal teeth--------------------------- T. californicus 1154 

H 3 1 ) At fflOSt 2 intermediate mucronal teeth--------------------------!• grahami 

* 4) Dental ■ pinea toothed (Fig. A)4A) -------------------------------- !• ~ 

4 1
) Dental spines simple (Fig. 8)48) ---------------------------------------- S 

834 

5) Dentes with a pair of apine-like scales at inner base (Fig. 835) ------ 12 

5 1 ) Dente& without spine-like scales at inner base-------------------------- 6 

835 

6) Mucro with prominent lamella viaible in aide view running from basal to 

subapical tooth (Fig. 836) 

6 1 ) Mucro without such a lamella 
--------------------------------------------- 7 

-------------------------------------------- 8 
836 -~ ~--= \._------~--_ , __ •_5_:c_::;; 

** 1) Mucro with intermediate teeth-----------------------------!• lamelliferua 

** 71 ) Mucro without inter~ediate teeth---------------------------------!•~ 

8) Tenent hair pointed------------------------------------------- T. 
1 

reductus 

8 1
) Tenent hair clavate ----------------------------------------------------- 9 

9) Outer base of dentes with prominent spine-like setae (Fig. 83?) ------- 10 

9') Such setae lacking----------------------------------------------------- 11 

837 

,..... 10) Basal tooth of mucro single and displaced toward apex (Fig.838A) --------

------------------------------------------------------- 1• brevimucronatus 

H 10') Basal tooth of mucro double, not displaced (Fig. 8J8B) -------- T. wilkeyi 

\ 
83 8 

~ 



,.... ll) Adults with l-3 intermediate mucronal teeth; pigment ■trong and irregular; 1155 

small species--------------------------------------------------!• curtus 

* 11') Adults with 4-8 intermediate ll'IUCronal teeth; pigment weak and uniformly 

distributed if present---------------------------------------!• wlgaris 

tt 12) Several strikingly larger spines in middle of dental spine aeries--------

------------------------------------------------------------ -T. bidentatua 

12') Strikingly larger spines only at beginning and end of dental spine series 

----------------------------------------------------------------------- 13 

tt 13) At least 1 pair of tenent hairs pointed------------------------!.• celsus 

13') All tenent hairs clavate ---------------------------------------------- 14 

tt 14) Inner ungual teeth 2 (very rarely 3 ); pigment, when present, patchy, 

with well-developed triangular dark ■pot between eyes----------!• dubius 

14') Inner ungual teeth 3 or more (very rarely 2); pigment when present not 

patchy; no triangular spot between eyes------------------------------- 14 

* 15) Inner margin of anterior tibiotarsus with 4 large spine-like setae 

(Fig. 8;9) ------------------------------------------------- !• elongatus 

* 15') Inner margin of anterior tibiotaraus without large spine-like eetae ------

------------------------------------------------------------ T. flavescens I -
839 

l 
Very rare specimens of!• californicus may key out here, but in our collec-

tions they are always accompanied by individuals with leas than 3 eyes per 

side. 

Not included in key: 

**~ Packard, 1877 

americanus SchHtt, 1896 

arcticus SchHtt, 1893 

bicolor Say, 1821 (Podura) 

• flave ■cen■ 

• flaveacens 

• flave■cen■ 

indeter,ninable 
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crassicauda Denis, 1931 (Archito1110cerura) • flavescena? juvenile 

henroti Delamare, 1949 (Tritomurus) • bidentatua 

iricolor Say, 1821 (Podura) indeterminable 

jeanneli Bonet, 1934 • bidentatua 

longicornis HU11er, 1776 (Podura) no valid Nearctic records 

minutus Tullberg, 1876 no valid Nearctic records 

niger Bourlet, 1839 indeterminable; Nearctlc records•flavescen 

nigritus Maynard, 1951 indeterminable without types 

oregonensis Denis, 1929 {Tritomurus) • californicus 

pallidus Packard, 1888 • flavescens 

** separatus Folsom, 1913 • flavescena 

tridentifera Tullberg, 1872 {Macrotoma) • minor 

Tomocerua (Pogonognathellus) bidentatus Folsom, 1913 Fig. 840 

Refs.: Proc. U.S. natn. Mus. 46:463; Christianaen, 1965. 

Syn.: feanneli Bonet, 1934, Archa Zool. exp. g~n. 76:363; henroti Delamare,,,..----..,,, 

1949 (Tritomurua), Note• biosp~ol. 4:117. 

Deac:rt.ption 
Color: in alcohol, pale yellowish white to apeckled gray with interseg• 

mental membrane• white; antennae purple to blue. Eye patchea dark and trape­

zoidal. Corneas of eyea not always clear. 1-2 spine-like aetae on inner 

surface of third pair of tibiotarsi only. Dena with clear inner, basal scale­

like apine. Dental apinea amooth to ·finely striate; terniinal dental apine 

considerable longer than othera. Bothriotrichia without, and macrochaetae 

with 0-5 microsetae around base. Maximum length 5 u. 

llemar~u 

Some apecimena have weakly clavate tenent hairs on some feet. The typical 

number of inner ungual teeth ia 2, but rarely 3 or even 4 occur. There t.a some 

variation in chaetota;xy. Most specimen• may be recognized at once by the 

peculiar 111Ucro. This species appear, to be primarily a cave form of the eastern 

half of the country; the 2 California records are doubtful. 

Localltiea, aurface: Alabama - Dekalb Co.; Connecticut - Nev Haven Co.; 

Illinoia - Callatin Co., johftaon Co.; Maryland_ Creen Ridge Mta.; North 



Carolina - Orange Co., Rich Mt.; Tennessee - Johnson Co., Warren Co.; West 

Virginia - Mt. Storm; Washington, D.C. 

Localities, cave: Alabama - Colbert Co., Dekalb Co., Madison Co., Marshall 

Co.; California - Mariposa Co.; Indiana - Clarke Co., Harrison Co., Jennings 

Co.; Illinois - Union Co.; Iowa - Linn Co.; Kentucky - Adair Co., Allen Co., 

Barren Co., Edmonson Co., Hart Co., Powell Co., Pulaski Co., Warren Co.; 

Maryland - Alleghany Co., Washington Co.; Ohio - Adams Co.; Tennessee - Dickson 

' Co.; Hawkins Co., Montgomery Co., Sullivan Co., White Co.; Virginia - Augusta 

Co., Highland Co., Lee Co., Page Co., Rockingham Co., Scott Co., Shenandoah 

Co., Smyth Co., Tazewell Co., Washington Co., Wythe Co.; West Virginia - Grant 

Co., Mercer Co., Monroe Co., Pendleton Co., Randolph Co., Tucker Co. 

Additional records: Nev York (Cil1110re & Raffenaperger, 1970); Washington 

(Milla & Rolfs, 1933). Tomocerua (Pogonognathellua) bidentatus 

A) Habitua. All figures after Christiansen. 

B) Chaetotaxy of left half of body. 

C) Hind foot complex. 
FIGURE 840 

D) Hind unguis. 

E) Middle lamella of maxilla. 

F) Mucro. H) Dental spines. 

G) Dental spines. 
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TOfflOceru• (Plutomurue) brevimucranetu• Deni•, 1929 Fig. 841 

Refe.: Boll. Lab. Zaol. gen. agr. Partici 22:176; Christianeen, 1965; 

Yaeii, 1967. Deecription 
Colar: in alcohol, white to grayieh brown with strikingly darker eye 

patchee; antennae blue. Eye patche• triangular, with all 6 eyes clear. Third 

pair of legs only with l enlarged epine-like eeta an tibiotarsus. 3 enlarged 

spine-like setae an outer lateral base of dens. Without inner enlarged dental 

scale. Dental •pines coareely striate. Bothriatrichia with 0-6 and macro­

chaetae vith 2-4 microsetae around base. Maximum length 3.S nn. 
Remarks 

Typical specimens are readily distinguishea fr0111 other Nearctic species 

bath by the mucronal etructure and by the unidentate unguis. Additional, 

distal ungual teeth are found in some specimens, but they are always much 

smaller than the basal tooth. The basal mucranal tooth in a few speclmens 

1• nearer the baee than ehawn in the figure. The dental epination is quite 

variable, with eame farms having an additional large spine; the basal series 

often increaae• in eize gradually, making it difficult to dietinguieh large 

and emall epinee. 
Localitiea: California - Alameda Ca.; Oregon - Benton Co., Joaephine Ca. 

(type), Lincoln Co.; Waahington - ~ing Co. 
= 

Tamocerua (llutomurus) brevimucronatua 

A) llind foot complex, after Chrhtianeen. FIGURE 841 

B) Hind foot complex, after Chrietianaen. 

C) Trochanteral organ, after YosU. 
. ~ .\ 

D) Maxilla, after Christianeen. 
,. .. 

E) Mucro, after Christiansen. - .. 
A . ; ' 

r> Dental apinea, after Ch~i•tiansen. 
. , I . . , 

0 
F 
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Tomocerus (Plutomurua) californicua Folsom, 1913 ns, m 1159 

Refa.: 

Syn.: 

Proc. U.S. natn. Mus. 46:469; (Tritomurus)jChristiansen, 1965, Yosii, 1967. 

oregonensis Denis, 1929 (Tritomurus), Boll. Lab. Zool. gen. agr. 

Portici 22:178. Deacription 
Color: in alcohol, background white, usually with a acattering of faint 

gray pigment in granules over tergites and leg bases; head with prominent 

dark triangular patch between anteMal bases. Third pair of legs only with 

l-2 spine-like setae on tibiotarsus. Outer dental spines 2+2 • . Inner enlarged 

dental scale absent. Dental spines very finely striate. Bothriotrichia with 

a semicircle of 5-9 microchaetae around anterior basal margin; macrochaetae 

usually without microsetae but occasionally with 1-5. Maximum length 3.5 11'111. 

Remarks 
This is the colffl10nest Pacific coast cave species. It varies greatly in 

antennal length, foot structure, and dental chaetotaxy. Most populations 

lack eyes, but some individuals from Potter Creek Cave, California, have l+l, 

and those from Empire Cave, California have 2+2 (3+3 i~ l specimen). 

Localities: California - Marin Co., Mendocino Co. (cave), Santa Clara Co. 

(type), Shasta Co. (cave), Tulare Co.; Oregon - Josephine Co. (cave), Lincoln 

Co. Tomocerua (Plutomurus) californicus 
A) Habitus, after Christiansen. 

B) Chaetotaxy of left half of body, after Christiansen. 

C) Hind foot complex, after Folsom. FIGURE 842 

D) Hind foot complex, after Christiansen. 

E) Hind foot complex, after 

F) Hind unguis, after Christiansen. 

G) Trochanteral organ, after Yosii. 

H) Maxilla, after Christiansen. 

I) Mucro, after Christiansen. 

J) Pattern of dental spines, seen from above, after Christiansen. 

K) Dental spines, after Christiansen. 



Tomocerua (Pogonognathellus) celaus Christiansen, 1965 Fig. 84) 

Refs.: Revue Ecol. Biol. Sol 1:670; Yosii, 1967. 
Description 

Color: in alcohol, with granu1ar, non-uniform bluish black pigment over 

tergitea and head, leaving frequent pale or pigmentless areas; intersegmental 

membranes and leg bases white; head with clear trapezoidal eye patches and a 

dark triangular patch between eyes. Third pair of legs only with 2 poorly 

differentiated enlarged setae on tibiotarsus. Dens with inner enlarged spine­

like scales. Dental spines finely striate. Bothriotrichia without, macro­

chaetae with 1-3 microsetae at base. Maximu~ length 4.0 ITIII. 

Remarks 
This species is close to T. flavescens, but definitely separable, differing 

not only in the key feature of pointed tenent hairs but in the poorly differ­

entiated enlarged tibiotarsal setae and the clear head pattern; the mucronal 

type is normally distinct, but some young eastern cave specimens of flavescens 

have this type of mucro. This is primarily a cave form. 

Localities: Arizona - Cochise Co.; California - Amador Co. (cave), Calaveras ~o. (type), 

El Dorado Co. (cave), Mariposa Co. (cave), Tulare Co.; Oregon - Lincoln Co. 

Additional record: North Carolina (Knight & Read, 1969) (?). 
Tomocerua (Pogonognathellus) celsu 

A) Habitua. All figures .after Christiansen. FIGURE 

B) Chaetotaxy of first four abdominal segments of left side. 
0 

cf> .o ... 

C) Hind foot complex. F 

D) Maxilla. 

E) Mucro. 

F) Dental spines. 

C 

B 



Tomocerus (Tomocerina) curtua Christiansen, 1965 

Refs.: Revue Ecol. Biol. Sol 1:647; Yosii, 1967. 
Description 

1161 
Fig. AA#a 

Color: background white, with abundant dark blue pigment in granules 

covering tergites and dorsum of head; eye patches well-developed and triang­

ular, with a triangular dark patch covering apace between them. Third pair 

of legs only with l prominent spine-like aeta on internal surface of tibio­

tarsus. Dens without inner spine-like scales or outer spine-like aetae. 

Bothriotrichia without microsetae; macrochaetae with at ~oat l microseta at 

base. Maximum length 3.0 lffll. 
Remarks 

Thia is one of the smaller species of the genus; it can be confused with 

young apeci~ens of!• vulgaria, but generally can be recognized by the smalle: 

number of ungual teeth as well as the presence of adult characteristics. It 

is primarily a high altitude fonn; all our collections are from between 7,000 

and 13,000 feet elevation. The only known cave population includes specimens 

larger than any others (3 va. 2 1111'1.), and with pigment abundant to absent. 

Localities: Colorado - Huerfano Co., Mineral Co., Ouray Co. (type); New 

Mexico - Los Alamos Co., Rio Arriba Co., Santa Fe Co. (including cave record), 

Taos Co., Valencia Co. Tomocerus (Tomo.Cerina) curtus 

A) Habitua. All figures after Christiansen. 
t= __ ... _~ 

E 
B) Chaetotaxy of left side of third and fourth abdominal segment. 

C) Hind foot complex. FIGURE 844 

D) Maxilla. 

E) Mucro. 

F) Mucro. 
B 

G) Dental spines. D 

H) Dental spine pattern. 

H 



Tomocerus (Pogonognathellus) dubius Christiansen, 1965 

Refs.: Revue Ecol. Biol. Sol 1:671; Yosii, 1967. 

Description 

Color: in alcohol, background white with a scattering of bluish black 

pigment granules over tergites; eye patches well-developed and triangular, 

with a roughly triangular bluish patch between them. Hind tibiotarsus only 

with 1 prominent ~pine-like seta on inner surface. Dens with inner spine­

like scale unusually prominent. Dental spines very finely striate. Both­

riotrichia without microsetae, macrochaetae with 1-4 around base. Maximum 

length 3.5 !ffll. 

Remarks 

This species is clearly close to T. flavescens. Because of the varia­

bility of flavescens, no single characteristic will separate all forms of the 

2 species. Differences are suffllllarized in the following table: 

T. dubius !.• flavescens 

Usually 2 inner ungual teeth. 

Base to basal mucronal tooth more 

than 1/4 length of mucro. 

Lateral mucronal tooth less than l/2 

as large as basal tooth. 

Macrochaeta present in anterior row 

of fourth abdominal segment. 

Pigment patchy when present. 

Inner ungual teeth rarely 2 in Nearctic 

material. 

Base to basal mucronal tooth rarely 

as great as l/4 length of mucro. 

Lateral mucronal tooth more than 1/2 

as large as basal tooth. 

Macrochaeta sometimes absent in anterior 

row of fourth abdominal segxnent. 

Pigment relatively uniform when present. 

We have seen no specimens of flavescens with the combination of 2 ungual teeth 

and the dubius type of mucro. 

Localities: Alabama - Jackson Co. (cave), Dekalb Co. (cave); California -

Alameda Co., Marin Co.; Florida - Alachua Co. (cave); Illinois - Bell S~ith 

Springs, Champaign Co.; Kentucky - Barren Co. (cave), Bath Co., Crail Hope, 

Edmonson Co., Johnson Co. (cave), Rockcastle Co. (cave); Mississippi -

Harrison Co., Yokena; _North Carolina - Graham Co., Swain Co.; Tennessee -

1162 
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Blount Co., Johnson Co. (cave) (type), Sullivan Co. (cave); Virginia. Floyd 1163 

Co.; West Virginia - Kanawha Co., Mercer Co. 

Additional record: Oregon (Scott & Yoaii, 1972). 

Tomocerua (Pogonognathellu,) dubiu, 

A) Habitue. 
All figure• after Chri1tian1en. 

8) Chaetotaxy of left side of body. 

C) Hind foot complex. 

D) Maxilla. 

E) Mucro. 

F) Dental epinea. 

Tomocer~s _(Pogonognathellus) elongatus ~.aynard, 1951 Fig. 846 

Refs.: Collembola of New York 126; Christiansen, 1965; Yosii, 1967. 

Description 

Color: background white to dark blue, with pale areas usually on anterior 

portions of the third and fourth abdominal segments, dorsum of meaothorax, and 

in patches on dorsum of head; scales dark. Antennae blue, usually longer than 

body. Eyes on trapezoidal eye patch. Tibiotarsi each with 3-6 (usually 4) 

large spine-like setae on the internal surface. External spine-like dental 

setae absent. Inner basal dental spine-like scale large and generally medially 

constricted, appearing fiddle-shaped. Bothriotrichia with 0-1, macrochaetae 

with 0-4 basal microeetae. Maximum length 6.0 ll'llt. 

Remarks 

This species resembles T. longi.cornia (MUller) of Europe, but the latter 

does not have the dental acalea medially constricted, and has the apex of the 

unguiculua acU111inate, nearly reaching the u~gual apex, and minor differences 

in dental chaetotaxy and leg eetae. Maynard'• types have not been seen, and it 

is not certain that the form described here ia hie species. 



Localities: Alaska - Chistochina; Colorado - Cochetopa Pass; Illinois - Adams 

, .. , ,~9'•-• Champaign Co., Effingha"' Co., Randolph Co., Union Co.; Iowa - Story Co.; 

Kentucky - Edmonson Co.; Maine - 'Penobscot Co., Sagadahoc Co.; Nev Balnpshire -

Pine Mt~; Nev Jersey - Sussex Co.; Nev York - Orange Co., Steuben Co., Tompkins 

Co.; North Carolina - Burke Co., Watauga Co.; Ohio - Warren Co.; Pennsylvania -

Centre Co., C'~J:eaain, Elk Co., Lycoming Co., Presque Isle, Venango Co.; 

Virginia - D~adRun; West Virginia - Lost River State Park; Wyoming - Teton Co. 

Additional .recor,d: . Indiana (Pedigo, 1970). 

A) Habitus, )after ~y.nard. 
Tomocerus (Pogonognathellus) elongatus 

FIGURE 846 
B) Habitus, after Chrtsti:ansen. · 

C) Hind foot complex, after Christiansen. 

D) Mucro, after Maynard. 

E) Dental spines, after Maynard 

F) Typical inner spine-like tibiotarsal setae, specimen from Franklin Co., 

Pennsylvania. 

F 

1164 



Toaoceru• (Popognathellua) fla.,eacen• Tullberg, 1871 C•pecie• c0111plex) 
1165 

Jlefa.: 15fv•~•.".' I:. Vete11elrAkad. l!Srh. 28: 149 (Macratoma); Chrietian••n, 1965. 
-

Syn.: .!l!!!_ Packard, 1877, lull. U.S. geol. Surv; 3:159; -ricanue 

Schett, 1896, Proc. Calif. Acad. Sci. (2)6:tn; arcticus Schett, 1893, 

K. eveneka VetenelrAkad. 11.andl. 8 25( 11) :43; pallidus Pac~ard_, 1888, Hem. 

natn. Acad. Sci. 4:65; eeparatu• Foleoa, 19ll, Proc. U.,:5. , n~c_~ Mu•. 46:460. 
Deecriptipn , 

Color: in life mostly ellvery gray to lead-colored, but occaiionally 

pale cream; in alcohol, b~own to grayish .blue to off,:W'~l;.;e; , vitho"'t scales, 

usually yellowish; pigment when present usually, unlfprm,;y ~istribute<t, except 

· for occ:a•ional specimen• vith darker thoracic 1n&~gins ;q,r scatt_ered pale spot•. 

Eye patc:he• dark and trapezoidal. Third pair of leg• only with 1 Crar~ly 2) 

large •pine-like eetae on inner eurface of tibio~•r•us. Dentes without 

lateral ext.ernal •pine-like eetae. Inner •pine-like dent~l scale present, 

not medially con•tricted. Bothriotrichia with 0-1, 111&crochaetae vith 1-4 

basal microsetae. lfaxilllUIII length 7.0 11m. 

ltemarke 
The enormou• variation within th1• apec:ie• complex ha• been analysed in 

detail (Chrietiansen, 196S). The various po••ible cOlllbination• of each varia­

ble organ type do not ap~~r ~~ follow any geosraphic pattet"ll. Knight (1958) 

report• t~t in Horth Carolina :the "font•" wricanue and separatu• co .. e::d•t 

without intermediate•, and earlier Foleom (1913) noted that th•se -form• and 

arcticus can be distinguished in come parts of the country but intergrade 

elsewhere. Our ob•ervation• do not ■upport the•e claim•. A• Chri•tiansen 

pointed ouc 1~ 196S, the intergradation in all character• etudied eo far 1• 

euch that no vorkable taxonomic separatioa 1• poesible at the preeent time. 
It ls po••ible that new criteria will allow fraptenCation of this array of 

form• into eeparate apeci••• but it eeem• at lea•t ac likely that this poly­

morphic: complex doe• not aegregate into nor,nal morphological apecies units. 

Much further etudy will be required to settle thi• point. 

Localities: we have ex&111ined •peci.,.n• froa .A.laaka, •outhern Canada, and all 

part• of the United State&. Thi• is a c0ffal0t\ cave inhabitant • . 
B1ology: Christiansen., 1970. 



·;.. ~ 

i) Habitus. 
Tomocerus (Pogonognathellue) flaveecen• 

, , ,.... .. . . . AU f Lauree after Christiansen. 
$) dl•~t;qt;a,x"y"-0.'f left side, typical specimen. · .. CZ] . , .. 

FIGURE 847 ~) UnusyaLse~,gnd thoracic segment. 

D) U~tliili:t third abdomind· segment, 
C . 

specimen from Cal~f~rnia. D 
, ' :·· ,._,,,,,.,..._.,,...,r-u Cg~t\ foot complex type. 

f' ) e;.tt foQt compt ejc '' type. 

tH (;o~d~ fo~~: c;omplet -~.fpil!;; ,: , 1 : 

I) Maxilla, specimen from Oregon. 
~ .......... 

J) P~'otruding middle maxillary ,i,~ella ;"''apecim~n from Iowa. 

K) Major mucro!'al type. 

L) Different major type of 111Ucro,. 
~- ,• 

M) Inner dental spine like scales. 

N) Different major dental spine type. E 

0) Different major dental spine type .. 

P) Different major dental spine type. 

Q) Different major dental epine type. 

R) Different major dental •pine type. ~ ~ 
K l 

H 
~ p 

~ 
~ . pl_' 

. -==>, 
tf)' ~ 

<:::). P, , 
1;1 ~ 

J ., -->-
c:> H 0 p a R 

._ M 
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Tomocerue (..Plutornurua) graham! Ch i · .,. _____ , r stiansen , c:t go 
ref: Bull Iowa Acad. Science,G7.19© Description 

Color: · white, with a suffusion of pale gray pigment -over t~rg:i~e.s 

1167 
P11:, A48 

Eyes absent or represented by a single pair of small dark pa-t-.~;& wi1thout , ,, . - ... . ,: . 

corneas. Tibiotarsi without spinelike setae. Tenent hai:rs, of all legs emall::lJ t, 

and slender but· cl,~arly clavate. Unguiculi with a aeries• -of setulae on; 

inner n,argin. 2+2 large ·(;Juter dental spines • .. Inner enlarged 'dental ''Scales ;.;;:,<,; ( 'J 
,·' . ,I., . . · . , ' , '!:' ,. \ 

absent. Inner dental spf.ne,s not striate. - Mucro-·_with l-J:;inter:medi9:e~ teeth.-.:; 

Bothr iotricha with a semicircle .of !1'icro~haetae; macroch;ietae:.,wi th: 3,-9, n,{cro-:.(; 

chaetae around base. Mr xin,un, length 4.0 mm. 
,. , ff.emarks 

This species is sim1lar to !~-ted;:ic'tus in 11\'ahy. retspects, but differs in . 

eye number, mucronal shape, and abdo!1'inal and dental chaetotaxy. 

Type locality: Terr 0 .-n Cave. Terrero. Santa Fe Co. New Mexico, 8 February 
Tomocerus (Plutomurus) grahami ' 

1975 (N. Welbourn). 
All figures of type specimens. FIGURE 848 

A) Chaetotaxy of the second through fitth aoaomuuu. segment. 

B) Fore foot complex. 

C) Mid foot complex, showing pseudonychia. 

D) Mucro. 

E) Dental spines, seen from above; one lateral spinelike seta 

F) Lateral spine-like seta of dens. 
:. 

~: .. -- 0 
a'-

~ --........... ~--·-., 0 

... 
• ..., 0 

0 
.,, 0 
.,,; 

C 

A 

I 



,(' · Tomocerus (!2_,nocerina) lamelliferus Mills, 1934 
""· 

.Reh.: ,Collembola of Iowa:84; Christiansen, 1965; YosiC, 1967. 
Description \~ 

j ;,t~{.-.;:c ,.eolct : •.ba,ckground off-white with scatter e,~ _blue to blue-gray pigment 

covering entire body except for intersegmental membranes; pigment heaviest 

, ~.~ :-i~f\terior-:,thruta~ ~ .9 ,)!teral and anterior pc>~tio~s of heac!; sOD1e specin,ens 

,.;,, )1.1:~ u#pi~nild 4!:ihpt f or,\! these regions and -~he - ~tennae ,. . Eye patches 
,n .11~ ~r ·t.J d t~ .~( ,r ti •,--~ -·.,[;! 

trap~~oidar u :' crt;ingular, Hind tibiotarau/~nly _ with a medial elongate seta 
• ' :J , ., 
_J •: ·:\J~ ,, ~, ·-~ 1ieirtrJ!'.J Ji'~t1J . .;. ,:.., 

.. w~i~~,) ~!;1fflt :~~~~r•~ ~l>.t ne-like on the inner surface. Dentes without inner: 
·., . - ' . ""' ' . . " t' ' 

spine-like scale or outer spine-like setae. Dental spines smooth. Bothrio-

trichia without, macrochaetae with 0-1 h~aal microsetae. Maximum length 2.0 111111. 
Remarks 

The peculiar mucro and small , ~tze -clearly distinguish this species from 
11 ,;-·~! 1t :~• ~f C ,':· ., . \ -

all Nearctic congeners. Most specimens may also be recogn·fzed by their dusty 

blue or blue-gray color. tti . , 

Localities: Alabama - Madison Co. (cave); Colorado - Mi neral Co.; Florida -
. . 

Alachua Co. . ; Illinois - Adams Co.' Alexander Co. I Champaign Co.' .. 

Johnson Co. 1 Lake Co. 1 Marshall Co., · Union Co., · Washington Co.; Iowa - Poweshiek 

Co., Story Co., Tama Co., Wapello Co. (type); Kentucky - Crail Hope, Edmonson 

Co., Lee Co. (cave); Montana - Essex; New Mexico - Eddy Co. (cave); North 

Carolina - Buncombe Co., Hamrick, Swain Co., Watauga Co.; Oregon - Lincoln 

Co.; Pennsylvania - Schuylkill Co., Whipple Dam; Tenneaaee - Benton Co.; 

, _,,.1:Weat. Virginia - Mercer Co. 1 Randolph Co.; Wisconsin - Sawyer Co. 
~ ;# 
., 
0 Add i tional records: Maryland (Ostdiek, 1961); Michigan (Snider, 1967); 

Missouri (Dowdy, 1965); South Carolina (Du Rant, 1966). FIGURE 849 
:1°.ombcerus (Tomocerina) lamelliferua 

} 1-:~' 
All f J gures after 

AY Habitus. 

B) Chaetotaxy of left aide. 

complex. 

D 

F) Base of ffl\lcro. 

G) D~tltal apin-es,. · 

· 1168. 
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Tomocerus (To,nocerus) .!!!!!!.2!, (Lubbock), 1862 
1169 

_ ,,,_ F1g. a;o 
Is 

Refs.: Trans. Linn. Soc. 23:598 (Macrotoma); ChristianS'en, i965';. 
! .' , 0 , . 

Syn.: tridentifera Tullberg, 1872 (Macrotoma), · K. svettlka Vne-it skAkad. 
~ -; 1 . 

Handl. 10(10):37. Description 

Color: background bluish black with numerous pale at~as;'fjarliculatly:pronotmced on 
thorax; when scales are present the animals appear uniformly ,blue-J,,l,~c;}( QJ J;?d-co_lored. Eye 

.... - ·,• -, ~ 1 ,_, """'' r. ":• .rJ , ~.-,,,: , .... li\4 

patche~ prominent and triangular. ,Tibiotarsi with 2 rows of itmer, large, heavy·, cilfitte of striate 
setae, 3-4 in anteriuor and 3 in posfori6t row.)nner base of dens wi ,th•a heavy,, yari,abJ~. but not 
spine like differentiated heavy scale. De_ntal spines with lateral teeth, normally triradiate. 
Bothriotrichia without, macrochaetae with 1-4 basal microsefal!~ M'axirtltlfh -length 6:0 mrn. 

(,t t ; ,: ' 
This speci~ ,is one of the easiest to identify, due to the unique serrate 

dental spines. 
Localities: we have ·,seen 1collec~ions from the east coast, from Nova Scot_ia to 

New York. Most records are frc;,~ p9~~cities or from greenhouses, and it is 
" ,, ,. .·~ . ' __ '; ,,._ !. 

questionable whether this species has become an established part of the Nearctic 

fauna. 

Additional records: California (Wilkey, 1959); Indiana (Arnett, 1969); 

Michigan (Snider, 1967); Washington (Mill• & &olfs, 1933). Ontario (James, 

1933). 

oiolo~: Christiansen, 1967, 19?0. 

A) Habitus, after Maynard. Tomocerus (Tomocerus) ~ 

B) Chaetotaxy of left side of body, after C. & B. 

C) Hind foot complex, composite. 

D) Maxilla, after Christiansen. 

E) Mucro, after Christiansen. 
F) Dental spines,after Folsom 

G) Differentiated basal seta 
of dens , after c.&B . 

• 
• • 

F 

D 



.·,;,:_;,, TS?!",oc:er,:µs (Letbemurus) l"!issus Mills, 1949 FJg. 851 

.. ;:d " "' . A:efs.:" " Ann. ent. Soc:. Arr,. 41:356; Christiansen, 1965; Yosii" 1967, 1970. 

Col-c.t: 
Description 

ln alcohol, totally white or w1th scattered blue pigirent granules. 
'.? =If li. .-; 

Eyes <:O!l'pletely absent. Hind tibiotarsus only with inner spine-like seta _. 
.E .. l',:~";f' _,: .,,., ..:Ff~~ ~ .> 

shorter and ll'Ore conical t-lian in other species. Dent-es with-
. ·t: 

out. inner spirie•l! ke s tcale ot outer spine-like setae. Dental spines finely 
-",} f", i ::: ;±ili6- ,to '! .~$:; ;, f,; :i:i 

striate; only distaimo-at spine strikingly larger than remainder; 1-2 secondary 
Lt,.hfa~-1 ,,f:.,J .!rr j$!_::-J-::~,it1 .. ~~-- $ :: ;ff-~tQ; _): :,:,._ _:. j~, -~ ~-~ ... ~--,·- ... 

spi.n~s a,re often situa~e~ "i ~~e-ral to l spine of t he ·se,ries c;;n the ba"sat dental 
~ ,:;"-'£ · s • • J ()"';l'! ~ ;;:',Z,_.%§.:c,u~ f,;i, J " ii},•\ · ~-' 

subsegment. Bothrio t-richia with Ji semic ircle o. -9 mtc:rosetae around base; 

00 
::, 0 

~'• i , ., -. - '· l ~.J,;.:,~s ;• to; ~,- 11 -
mac:roc:haetae wf.th 0-5 such microse t•e. M,axirr,um length 3.0 rmr.. 

. :::- 1,!. ~ , , , .. _ . . ,., Remarks ar ... . .;r, - ,, , . 

" 
0 

0 

0 
0 
0 

0 

(j 

0 

This subgends"'lppei'fs b:> be ~ complex of closely related cave species. In 
addition to those listed-below w.e n9~ have specimens from caves in Arizona,,Colorado 
and Indiana. Those from each region show some unique features but their overall 
similarity is so great that we fe~nifther study wilt be required to1determine whether 
there is a single geographically variable species or a series of separate species. 

"' ' .,~ ., '.,. l , • ~;=·,,♦ .:.., 

Localities (known only from caves): Illinois - Jersey C.o. (type), Monroe Co.; 

Kentucky - Livingston Co.; 
., ·""- . .. ~... ' ,-; ;~ :), ), ' r 

~issouri - Jefferson Co., Perry Co~~ Saint 

0 Genevieve Co. 

TOfllocerus (Lethemurus) missus 
A) Habitus, after Christiansen. 

B) Chaetotaxy of left side of second thoracic: segl'lent through 

abdominal segment, after Christiansen. FIGURE 851 

t;;,,--C ) Chaetotaxy of left side of body, after Yosii. 
i /. 
·:.": 

D) Hind fdot complex, after 
' · :. 
. :-( ·· ... ,._ ,.. 

E)~l ind foot complex, after Yoaii • 
. -~";: 

r}_ Troachanteral organ, after Yosii. 

~, c,"" Maxilla, after Christiansen. 

H) Mucro, after Christiansen. 
·: 
~ i, Position of dental spines, after Christiansen. 
\ ~ 

· · ·· -- J,f D~;;t~l; spi nes, after Yosii. 

'--~---' B 

F 

I 
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To~ocerus {Tomolonus) reductus {Mills), 1949 
1171 

Fi.g, 852 
~i _, ,.u ,v. , .. 

Refs .. ::.· A~n.: ent. ~p~~ Am. 41 :353 {Ton,olonus); C~ristians~~ •. ,\!~;; Yosit, 

196.7. 

Color: 
• ~ - . , •: i, :: . ·, ., . Description ; l. 1~f; .''; 
in alcohol, background white to pale yellow with faint scat~er tng 

of blue pigment over tergites and head. Eyespots small and triangular. Sm~li 

postantennal organ present in young and some but not all adult specimens. 
\ .!.~ -j _-. .¥! ~ 1

• -' f •:. ~ ~>:!• ;,/-: -~ •1Z.· :j .:.:.: ~!~-,. ~? ·1: !I• _J 3' ",._ : 

Hind tibiotarsus only with 1-2 prominent setae on internal •~rface. Dens 
• ... - !: si-f 1. --~ ~r.~ ~ ~r;'.;=; i§-J -·~ -~ .. ~ -r;~7i.! .. •·~ --- {-1. ;t-

without internal spine-like scale but with 2 external spine-iike se t;~e. P!!nt;al 
' 6 I! j - -~ ·) : :~ . : -~: ... -:!.-~.-.. '1,~~-i, .),~ ! ~ -~.- ;t -~ $- !1''; ' :'! ~ ~ 1~f 

spines smooth. Bothriotrichia with a circlet of 3-5 micro~etae ~round Qase; 
· -.. ~ · .. -:.· '.:. t; ~·· t ~:·~·½: ht 1. ._;-- i ' ~-t '":;--- ~ ;~ l ~ :"' \ '.f :_ :-:~1 -: • • rr '. : -:''"" 

macrochaetae with 2-4 such setae. Maximum length 2.5 trqll, 

,.,,,,. ~ ;.;l(emarks .: ;,•>'" ·· ;.,,· , . .;. : t ' ,,:, ,i_,'/ t,. ., _ 

This species shows resemblances to both lamelliferus and teres but differs 
-i~C"'"; ~J . -· . - .r: ._. :-:,.~~ ~ ; - ·· __ .,.~··r,•: .t?- ~;- ~-~~ 1Jr, 4,;;tJ~~t E+t ;·\b~· .. ·:-.~--·· ; _, 

from-: both ii\' eye nwnber ~-artd'. t -he :ilbsen'tei~.f .t}•ciJfit'.ii\ticfus mucronal lame lla. We 
~'v 1':-:..r: :r \Jt1 ~-~-~ t. · ,_ , 

;ijj,d· not see a' ·postantennal organ- on· the <-: 1/~r:g~s C: .ap.ecimens, and this may be a 
-~ C"~ ~- : ;1 :~. ~ FA~ :i~:·.-¥ ~ t, _ .: ~tg14:_:~ -~b 

juvenile organ as in a number of other sp~ciea of che genus. 

Localities: . California - Alameda Co., Ar.,~dor Co., Contra Costa Co., Monterey 
,,.., t --: . 

Co. {type); Mississippi - Harrison Co.; Oregon - Benton Co., Lincoln Co. 

Tomocerus (Tomolonua) reductus ~~ 
A) Habitua, after Yosii. . . ' G 

: 
B) Chaetotaxy· of left !aide of body, after Christiansen. 

C) Hind foot complex, after Christiansen. 
FIGURE 852 

D) Ventral tube, after Yosii. 

E) Eyepatch, after Yosii. 

F) Maxilla, after Christiansen. 

G) Mucro, after Christiansen. 
'v/ / 

H) Base of dens, after Christiansen. / 

• • • • • 

• • • • 
• 

• 
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TOffloce.ru! . (To!l'loc-erina) ~ Christiansen, 1965 
': . .# ' ••. ' , .. .--~ :· •• . .,- • ,_ 

ti~~~~:.i,:j~~we Ecol. Biol. Sol 

:~<!!fir: .,;Jia#l:ground i " lllcohol 

1:653: Yosii, 1967. 
Description 

yellowish orange with l;t'eavy dar,J< pigment 
. .,-:. ;-~ ' . ,,,_ :· 

sca;~ter~~-t~~r;, te~gi t~s, legs, head, and ant!;~';,~; pip.~.~~.;, V_!!fl,, irregular, 

mct,r.i ,:~·onc~t'i\:f.1tecJ.A_,l;oQ&f,J~teral margins of s,sm.~~Js a.nd . w.~fli. ~l_lmerous ~~a; 

or round pa.le spots. Eye patches broadly tr.tarigµ,J;,r, with.1 2+2 eyes having , 
,-.,~E1 ! ~-l·ff/· ~i-·:·,: !:':"~; ~. j¢5~:-~~f-,~~; .. ~ ~t~ - t ::· ~t:,,1,:~ ":f~~-: '_.-~>-'" - •-- .~, C' ~f, .~ ·- ,., 
. well~cieveloped corneas cimd 4+4 vestigial eyes . Ucking clear corn¢as. Hind · 
:L:, ;, E . ·,ffli¾{e ,<Al /:i; ::' .iih.,i:t ·· .• ., ·. ·:~; - ';.;; - , ' :.,.. . - " ,,. ~ 

tibiot:ar,su11 ':J{th ·l ,~nlar;gei .seta ; only' .slightl/'longer than 1iiorma1 · se.tlie; on 

inner surface. oe,~~ ... !!iii!i~--~m?'⇒J!AJ~; ,1,~;Jne-11~:; sc~~e or outer spine .::ltk'.e 
' •• ,e, . . ?-. ti: 

setae::·:p~ntal spines.,,sm,ppth ap .. L\i;j,p, -d g~1 nuhte basally. Maximu"' length 
( i-·. ' . __ .. .... ~: ro: .· ·, -,-~.;t~:-.::~ ·::::'!~ ;;_~~;:·;~-~~~~R,'.·• .. ·~··.l a·· ·.rks• .. _,.- .:,~• · 

• 'Cu• ~ };·~j .. ,::, , ,· ,3 
1.8 rrmf~ . 

This distinctiy~·-~~,~~.t:i~ J.l\ ,~;j :4:,i;c-t: ,~~p'fated :7Ji:.~ its Near,~tic co~~~~ners 

by the unique fflucro. 

Localities: California - Del Nort,e j9~ ~J;1~; l· 
Tomocerus (TofflQ~~-f.M) , tere.s. 

A) Habitus. 
All figures 

3) Hind foot complex. 

C) Maxilla. FIGURE 85) 

D) Mucro. 

E) Dentes, seen from above. 

,, ... ~,;½~---~ .¥ -, :,0.1"~'*-- .. ... .. ;; ., 

o o ri . _ o ·· ~; 
o O ~ · 

--:----.. 

----

~----A-e--?v 
\__ __ ....._ ________ ____.,,,.,,, 

~bniocerus (Tomocerus) vulgaris (Tullberg), 1871 Fig. 8~ 

Ref's.: tSfvers. K. VetenskAkad. FtSrhandl. 28:149; Christiansen, 1965. 

Description 

ii¥1lo l9r: -~n 4lcohol, background gray to dull white; scales lead-colored 

to very dark purple. Eye patches trapezoidal. 4 (rarely 5) blunt spine-like 

,~-~,\ ae on inner surface of all tibiotarsi. Dens without inner spine-like -i' · .. ' · 

sdile or outer spine-like setae. Dental spines finely striate. Bothrio-

trichia an.d ll'acrochaetae lack basal microsetae or have only 1; rarely the 

.pasterior ~~crochaeta "'ay have 2-3 ~icrosetae. Maxi~um length 6.0 IMTI. 
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Remarks 1173 
, ,, WhUe ,a4u:_lta are relatively constant in n,oat respectA, '0cth_er-e ' i••f?n-sl4,~.'"-

. -:-,:• ~. ,. : ,f;,,. ~-. rf-,'i! 

erable variaUon in mu.cronal teeth and in the shape of the dental ·.api;j\es; 

some apecl.111~'ns': 0 "piff ticularly on the West coast, have .these ip!rtes · ;h~ft\: heavy, 

and almo~t oval, w.tiltl:'~ -othetir!Have long conical spines!: the colbfi~~on in _,: 

intact, scaled Jp~cimens i i Lifai\c, often black; pign,e#t·''U~ti;l:'-;t~e? s~al~'.s: h r~, 

,u:;;ce '~Jcr-uni.forin1ly ,'dtstrt'b'tited. J :!X~ :,,·, ' ·:.',:, ,::: ~.: : ".' 

Localities; ." we ·have se~n spe~irnens frOffl ll'Ost parts of tl;i.e _United Stat~s ' ff~m 
-s: - ,< :::..···, -- a.z -·r~- ~---~ :: . .:\~ : ·~(1 i.-;~:'f.t..<:e: .i,\\;~- .. :\f: :· -~·;: .. _ ·<!. cf .... · 

Missoui:i and_Tennesae~ north, and from southern and eastern C~.a4a ' iinct Alaska • .... 
f . - ,. , , ,.,. . 'i ~' 1, "! i:· '•~ '"~- · ' :i} ,' '!r',_::·lii:~~7-j'_ : ;\:~ti 

Cave .-r!!cords are rare. .. .. . . 
Add~ ~ional ~ecord: Loui~iana · (HepbJ~J l1¥ciodtiJ~; -:: fgJ:H':// 

,, ··,.,,;.i,, ,;, :. -~ -.; -•·.,. ~,;. . , ·,. 
• -~".tomocerlii'", \ T•certi:~): 'vulgarb, 

A) Habitus, after Maynard. ' 'f -~,,: 

~).,~Cl-1:etot~'~f left slci~ ~f b6d~ :-{,aft~r Christ'iJrtiie'it~';,"_~-- --

C) Hind {~ c~1ff~ -~ft.e; r~,.:om, 1913. 

D:1"'lfcil l:~~J!t·{i~ t _h;~stiansen:*, FIGURi 85Z/ ~ -__ ,,; 
_,.;,;_ . . . 

E) Mucro, afte/'rolsom, 1~13. "· -~ 

r·) Dental spines, afte_r Folsom, 1913. 

d ~ ~~~-,---:,-l JI --r-r-:/ t+--r-· i I w--:8: 

Tomocerus (Pluton,urus) wilkeyi Christiansen, 1965 Fig. 855 

Refs.: Revue Ecol. Biol. Sol 1:659; Yosii, 1967 
· Description 

Color: in alcohol, gray to dark blue with dark triangular eyeapots and 
blue antennae. Hind tibiotarsus only with l long, heavy spine-like s~,;a ,:C9~ -

. .:..... :.-t.:: .... ·-: .. 

inner surface, and someti~es with a second much shorter and more d\~tal 

spine-like seta. Dens without internal spine-like scales; with 2-4 (usually 

3) external spine-like setae. Dental spines sll'Ooth. Both bothriotrichia 

and macrochaetae with aeff!icircle of 4-9 microaetae around bas~. MaScintutn 

length 4.0 mm. 
Remarks 

Thia species is closely related to brevimucronatus, but most · speci~firis 

may easily be distinguished by the following characters: 



!• wllkeyl 

Baaal muc:~onal teeth paired. 

Teaent hair· stroi:tgly clavate. 

J-4 inner ungual teeth. 

! • brc-vt-.c- ronatu• 

Basal mucroul tQoth dnllle and 
disolaced tov,frd aoex. · . 

... . · .. ;' . . . , r ··, 

Tenent• hair weakly clavate or pointed. 

Usually 1-2 iMer ~g~_~l teeth. 

The ·interff'edlate rrucron41 teeth vary greatly,. with the following nWT1bers found 

in ,. scattereQ ,safflple of a.,dults: 

N~"'ber 9f lnte.~diate teeth· . 1 2 3 4 5 

Specimens • 5 5 3 1 2 

· Locali·ties: Arizona - Cochise : Co. (cave), Coconino Co.; Califo~nla - Calaveras 

Co. C:c~ve), bd Norte Co., El Dorad?Jo•, Plumas Co. (ca~e) (type), Tulare Co.; 

Idaho - Pierce Co.; Oregon - Benton Co., Lincoln Co.; Utah - Utah Co. (cave) • 
. ; ~ 

Tomocerus (Plut°"'urus) wilkeyi 

A) Chaetotaxy of left side of body, aCter t;hrlstians-en! , 

B) Hind foot complex, after Yosli. 

C) Trochanteral organ, after Yosii. 

D) Maxilla, after Christiansen. 

E) Mucro, after Yosii. 

F) Mucro, after Christiansen. 

G) Base of dens, after Christiansen. 

H) Different view of base of base of 
· dens, after Christiansen. 

(:) 0 .. G 

~~~!{f-Ll~~~==-1:...~"' «>: . . © o 
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