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The Evolution of the Eastern North American lsopods of the Genus
Asellus {Crustacea: Asellidae)

Part 11
by

LAURENCE E. FLEMING®*

This paper is the second in @ three part serics dealing with the evolution of North
American sopods of the penus Aseffir, [ contuins o discossion of the generic status
of Aseffis, a peneric diagnosis, a list of North American species, o key to North
American species and the reduction to synonymy ol cectain nominal species af the
penus Aseifes | waould like to thank De. Parry © Holt for reviewing this manuscript
and Mrs. Putry Lady Tor typing this manuscript.

DETERMINATION OF THE GENERIC STATUS O ASELLLUS

The lollewing discussion will be concerned with epinions, theories and woarks of
somne Durapean and Asiulic workers on the asellids, 1t should be noted that these
references will, of npecessity, be rather incomplete. Much nf their work is not
applicable to the castern North Americsn fauna and only those papers that have o
direct hearing on lhe North American forms will be mentioned,

The family Asellidae 15 cosmaopolitan in distrihotion and was formerly
considered 1o be composed of five genera of which two are found in eastern Nurth
Ammerica s Axeffs (Cworldwide in distribution ) and £évews (resiricied to 2astern Marth
Americad, In 1962, K. Matsuimoto of Japan separated the members of the genus
Asetles found in JTapan mila three genera [deediny s, sir. Mipponaselles nov, pen. and
Hlemaselluy nov, genl),

Henry and Magnicz ¢ 1968a) stated that the genus daelies, as understood by most
Furopean or American anthors, is an accumulation of species, some of which
appear to he unrelaled Lo the others. They fell that several workers in the past had
recognized evolutionary groups i thes unnatural assemblage of species, but had
never challenged the superficial unity of this peorly defined genus, Therefore Henry
and Magniex (1988h and 1970). following the initiative taken by Matsumoto,
further divided the genus Asellus adding five sdditional genera Lo the two new ones
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proposed by Matsumata, This propesed scheme would necessitate the splitting of
genus Asefiiy into eight genera,

L. Genus dxellus GeofTroy, 1764, oodef: type-species Avellus aquaticas (L) L7348,
This geets contains curysialic species.

2. Genus Mippoogsefins Matsumoto, 19920 typespecies Avelins aiofd Chappits,
1955, This penus containg primarily Japanese species.

30 Genus Dewaselluy Matsumoto, 1962 lvpe-species Aselfuy fyocnsiy Matsumolo,
[ 260, This genus containg primarily Japenese species.

4. Genus Progsellus Dudich, 19250 type-species dselfuy mertdiauny Racovituza,
|59, This genus contains spevies {rom the Mediterranean and Atlantic regions.

S, Genus Bufealpseffus Stammer, 19320 typespocies Aveffuy harealensis Gribe,
1872, This penus containg Asiatic spocics.

i, Genis Bragasedfes Henry and Magnies, 19700 type-species Aselfis peftains Braga,
944, This penus contains Portugiese species.

7, Genus Cowasellus Starnmer. 1932 lvpe-species Aveflus conmmunis Say 1818
This genus conlzings Morth American species, both epigean and hypogean forms,

8. Genus Poeudobaicalaselns Henry and Mugniece, 19700 Typespecies  Aseliug
femrotl Bresson, 1953 This genus contains cnly three troplabitic species [rom
caves in Virginiz and West Virginia,

[t 35 the purpose ol this partivalar section to present the results of my studies of
the walidity of these newly established pepera through wse of  comparative
anatomical and | where Jeasible, statistical methods, This s divided inte two parts.
The first, shorter portion, deals with the presentation of evidence supporting my
viewpoint that if “FPrendobaiealaseling” 15 1o be considersd o valid penus then it
must necessarily include the members of the Cannulus Group established by Sreeves
(1963 ), which were omitted fron it by Henry and Mapnies.

The fallowing European workers Ioancd me specimens for the study:
Drra Jean=Paud Hepry and Guy Magnics
Umiversite da Dian
Faculle des Srwnees
Labarmire e Bialepie Aminade or Générale

13r. Torben Walll
Diepartment of Marine lnvertehoatss
Lorlogical Moseum af the University of Copenbagen

D, Boger 1. Lisneoin
British Museum

[ feel that the most vseful tuxonomic characters presented by Heney and Mapniez
C1970: 357 ) for identifving a species of “Prewdobaicalaselfus™, ure [ 1} gnathopod of
the male lacking processes on the propodile und (2) absence of orifice apophiyses of
the endopoedite of the male second pleopnd wich the orifice {Le., the cannula)
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ending in a tapering tube. Furthermore the species of “Prendobaicalaselius' are
testricted 1o the Appalachian Mountain regions. All members of the Cannoulus
Group display the two above mentioned taxonomic characters and all members of
the Cannulus Group are likewise restricted to the Appalachian Mountains. Figure |
illustrates the distribution of the Cannulus Group and mermbers of the proposed
“Peewdobuicalosellus’ genus. As can he seen, both groups are restricted lo the
Appalachian Mountains, and in fact, have an overlapping distribution, 1T “Pseudo-
baicalaselles were & valid penus, it would then include the Cannulus Group.

The second portion of this section concerns the delermination of the generic
stulus of the eastern Norlh American sopods, To facilitate the application of
comparative anatomical methods, use was made of the lists of characters given by
Henry and Magniez ( [970: 342, 346, 347, 345, 349, 352, 354 and 357} o be
utilized in the generic assignment of a species. For determination of the generic
status of the proposed Morth American genus “Congsellus’ the list, Henry and
Magniex (1970: 334), consisled of seven specitic characters which | compared
amnong seven species in four of Henry and Magniex’s proposed genera. The rasults of
this study are presented in Tables [, 2, and 3. One character is not included in these
tables: the anstegites of the maxillipeds of ovigerous females which in “Conaselfus™
are supposed to be composed of numerous bristles. Two Tuctors prevented use of this
character: (11 the numerous collections {especially troglobitc) which lacked
fermales and (2} the almost complete absence of bristles on the vostegites of
aviperous “Congselfis” females, with a vast majorily of examined specimens
displaying the membranous condition considerad (see below) to be a characteristic
ol “Prewdobalicalayellus”

Far the proposed restricted North Amencan genus “Psevdubaicalaseling” the list
uf specific characters was composed ol ten characters, Henry and Magniez (1970
357), which [ commpared armong nine species in four propused genera. The results of
a4 comparison of the churacters are shown in Tables 4, 5, and 6, Again one character
is not included | {he above wentioned nature of the vostegites of the maxilipeds ol
ovigerous females which, in this genus, are supposed to be membranous., In bath
genera  minimum of four specimens per specics was utilized giving 4 tolal of 484
measurements.

In Tables 1.6, "+" equals lhe presence of the expressed churacter ur condilion in
a species and 2" cquals its ahsence. In Tables 1.3 the first four species helong 1o
“Conaselhus”, the fifth species to the Cannulus Species Group ( ="Preldobaicaleiel-
fus™"} and the last two specics to European genera (dsetfus 5. str, and “Froaseflus
respectively), In Tables 4.6 the first two species belong to the proposed genus
“Pyeudobaicalaselluy”™. the third species to the Cannulus Species Group {="seudo-
haicataselles™), the foorth through seventh species to “Conasellus™ and the last twao
species to Luropean genera [Aselles s, str. and “Progsellas” respectively ).

Table | compares four anatomical charsclers of “Comaselfus™ Henry and
Magniez (1970: 354} stated that the eved forms of “Conasellus™ are betier
developed than those of Puleartic geners with 30 facets or more in some of them. A
large amount of variation is present, however, ranging from none to sixly in specics
of “Conaselfus™, Two species, “C. " serupulosus and “C. " racovitzal racovitzal, both
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Table 1. A& Comparson of some Taxonomix Characters of [he geous "Conaselfus ™.

Uropods

Mumber of - ~ HKegression

Facets in of Sexual
SPECIES Eves Elongated Exopodite Dimorphism
cb ey I0-60 + t +
fativandatus 10130 +
hrevivauds 15.25 £2 +
ala by ensiy [} + + +
holsingert 4] + + 4
agua s [ 15 + - ¥
coyediy =10 + + +
S mdicates presence af the chare e,

* ndicares the abserce ol she chiracter,

of which are not shown e e able, range [rom the epigean 1o the hypogean
crvironment with concomitant reduction 1 eye facets from 00 or mere to as few as
only cne or bwo and in body pizroewtation from dark to colorless. The wropods are
supposed ta be elongated in “Coneseffus " There should be a tendency towards
regression of the exopodite of the uropud and strong sexual dimorphism. A large
amounl o variation s again evident with two “Cosgseliys” species not having
elongated wropods (eeegudaris and drevicawda ) while three other species (vuch
from a sepurate genns) have clongated uropods, Al “Cuneselfus™ species display
repression of the exopodite, bul holsigert (of “Pervdobaivalasellius™ ) and coxalis
of “Progselles ™) alio have reduced exopodites, Sexual dimerphism is lacking in
o SConesedfus™ species erfcatidatuy and drevieauday, ! while it it- present in two
European forms, /A, eqerions and “Frogsellas ™ covalis |

Table 2 vompares three moere characters of “Congselfus”. Henry and Magnicy
(18700 3345 claimed that the propodite of the gnathopod should have two ot three
strong apephyses present and sexoal dinorphiso. YVaciation within ©Cretasefes™ is
noted as O brevicoeds lacks the upophyses and lucks sexual dimorphism.
[ntraspecitic variation s seen in 007 daetfegedaties and " alebarensis both of
which have, within single populations, specimens that do and specimens that do o
exhibit the twa characters. Furlhermaore there shoold be little specialization of the
fourth perseopod of the male in “Coparelius™, bot O laeticaudarus and 00"
Greweonde Ao have some specializalion while holsingerd (“Pseudobaicalaseliug™)
does not huve any specialization of the fourth peraeapod.

Table 3 compares five more charscters ol “Congselins” which were eonphasized
by Henty and Mapnies {19700 3341 who sssected that the protopadite of the fist
pleapad should have numerous coupling hooks and the exopodite showld e
quadrangulac with the distal external znele indented or swollen, The oumber of
hvooks varies greatly from g low of two m O afebariensiy 1ooa igh of sevensin
SO latieaudatus. A BEuropean Torm, 4, aguaticws, has siv heoks which is guif



285 LAURENCE E, FLEMING
Table 2. A Comparison of Some Taxonomic Chartacters of the Geous "Coneselles ™

Propodite of Gnathoped of Male

Fresence of Twi

i Three Strong Sexual Little Specialization of
SPECTES Apophyses Dimorphism Foorth Peracopod of Male
abfusus + + +
larfequelfatug +— +— =
frevivmida = = _
alahanersis +- +— +
holfsingevi - = +
G U - oz A
cocalfy - .

M+ indicales presence of the character.
" indicates 1he absence of the character.

Tahle 3, A Comparison of Some Taxonomic Characters of the Genus “Conageling”,

Frrst Pheopod of Mule Second Pleopod of Male

Mumber af  Exopodite Distal Extoenal Presenee of Strang | Mumber ol

Caupling Chaadrangulae Ange Indented  Provessin Estgeal Ofifioe
SPECIES Haouks Shaped al Swollen Prosomal Repgion Apophiyies
cHiH L ST 3 - - 3
faticawdafuy 57 + - + il
brevicauda 5-h t - = 1
abamensis 23 & ' ]
halyirgeri -4 + - + ]
SLL g 35 - + - 1
coaiis *2 + - 3
U+ indicales presence of the characier,

noow

" indicites ahsenee of the charnacrer.

comparable with the number present in “Congsedins™. Also O snamens, not
included in the fabulation of chamcters, 5 & member of “Conasedins™ which lacks
coupling hooks altvgether. The quadrangular shape of the exopod is absent i 0"
obusis and PO adabamiensiy hut §s present in fodsingert of “Meudobaioafeselluy ™.
The distal extzrnal angle is mdented or swollen anly in 00" Srevicaids. Bul it is
also present in A, aguaricns and “Progsellus” coxafis, botl Luropean forms. The
second pleapod of the maule should have a strong process in the external proximal
regiene and  the orifice i supposed to be surrounded by sevaral {up to theee)
apoplises in “Conasedfus '~ The process in the external proximal region is nussing in
“UT abtusis and UCY brevicands, but it is present in hofsingeri of “Psendobaicala-
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sedfus™. There are no apophyses of the orifice in “C 7 daffeaudaris, yet there are
three upophyses in A, aguaticus, a European o,

Table 4 compures [our of the characlers of “Freudobafealavedlus”. According to
Heney and Muagnies (1970: 357} the propadite of the gnathopod of the male in
“Pyepdobiicaloselins’ should lack the twao to three apophyses and have very weak
sexual dimuorphisom. All three of the “FPreudobatcalasellus™ species have both of the
ghove features, but these characters are also found in “Ciesellles™ brevicanda, hath
Fuoropean species, and some specimens of 007 laticoedarey and 07 alabamensis,
The fourth peracopeds of the male are supposed o show very little specialization.
This is true of all three “Preudobaicalaseties™ species as well as *'C " obsuses and
O albuinensis, The second pleopod of the female should be tdangular in
“Prendobaicafavellus™. This & present in all three species, but also in “Conasellus™
rtivaudatus, O brevicanda, " afabanensts and “Proasefius " coxelis.

Table 5 compares sis additionsl characters of “Pretdobaicaluselius”. Henry and
Magnes (19700 3570 stated that the thind pleopods of “Prendobaicalaselins™ have a
slightly obligue suture on the exopodile. All specimens examimed exhibit this
condition which would be expected in view of the fact that this is one of the muost
reliuble diagnostiv characters foc the separation of the geous Aseffus from the genus
Lircews, The Tourth plecpod of “Fsewdobaicalaselles™ s said fo have o small
prosimul scement and a large expodile. Al specimens of Lhe nmninal general
examined pussessed both of these features. The uropads should be elongated, with
praoncunced repression of the exopodite and slrong sexual dimorphism, 1 has been
fond  that “Prendobeivafaselis” vandell lacks elonpated uropods, while 0"
ciirfrestes, VO alabamensiy, A, owenations and SFProaselfuwss, ' coxalis (last two are
Lurvpean forms) have elongated uropods. Mo “Prevdobaicalasellns” species has

Table 4, A Comparisen of Some Taxoneanic Chargeters of the Genos “Frewdo o -
et

Prapuodite al Cnathapod of Male

Lack Twa e Litrle Apocalization bomale Second
Three Sirang Woeak Sexual of Fuourth Peracopod Fleogoad Trinngular
SPECIES Apuphises FHrarphase ul Male Shasped
varndelt + | + +
acHIng + + v
hialvingers + + + -
wbllsus - - +
tasicauckaing - +— 4
hrevivands I + = -
alabamenss + 4~ + +
UG s + t - -
cerxalin + 3 & +

+7indicates presence of the character.
=t apdicates the algence of the character.
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Table 5. A Comparison of Some Taxonomic Characters of the Genus "Paewdnbaivg-
layeflus™,

. . Fourth Pleopad Lirugrads
Slightly Opligus - ’ . ...i_._
Sulure on Size of SiFo Ganod Be- Sirong
Exopadite of Proxdmal Expadite pression of Sexoal

SPECIES Third Plooped  Scpment Small  Lange LElongated  Exopodite Danorphism

virrrdeli + + + S
e - + £ "

freadstapert . + + + -
erBIL s [ t t + = ~
luticawdaius + - + + - + -
freericalda = + + - :
afahamensiy - - + ¢ i +
o b i ’ I I

coxalis 1 + + +

7 indicales preseoce of the character,
™ indicptes the absence of the charcler,

striong sexual dimorphism of the wropoeds, bul many speeimens display slight
examples of sexual dimorphism. OF the ather species "7 alehamensis has strong
sexuul dimuocphisi aond “C" weticadafis has some specimens which reveal steang
sexual dimorphism of the uropoeds.

Tuble & compares five morte characters o “Preudobaicalaseling 1hat Henry and
Magnies (1970: 357) emphasived: the fist pleopod of the mue should have
mdtiple coupling hooks, the sxopodite should not be quadrangulae und the distal
external angle should oot be indented or swallen, All of the “Prendobaicalaelly ™
species do huve multple coupling hooks, but this situation i3 also fonnd i =
faticaucdatus, O Brevicandas and A, eguatiors. The exopodite is quandranpular i
“Preudobatcalaselius” hofsingerd and 10 s oot so in O obfeses and O
alabamensis as well 4, ggrgtions and “Progselius coxalis, both European forms. All
“Frendobaivalusellus” species do oot have the distal external angle of the exopod
indented or swollen, but this s also free of 07 pbiwses, 07 lotfcandatis and
MO algburensis. The second pleopod ol the male in “Freudobaicaloseling™ s
supposed to lack a strong process in the external proximal repion and there shoould
be no crifice apophyses. It has been found that “Peesdohaicalavells ™ hodsinger? hus
the strong process in the external proximal region. while O 7 ol und O
frevicauds and the two European forms, 4, aguaticus and “Proasellus™ coxalis, lack
the strong process. All “Predaobafcalaseling’ species lack the orifice apophyses, but
O M atieaudaries also lacks the apophyses,

From the dats presentad above, it is my opinion that it is inadvisahle to elevate
the previcusly defined speciss groups of Aseffis 1o the rank of geneea, At least it is
fell that this i not justifishle based on the characters wsed by Heney and Magnies
(1970 a3 generic ones, These characters, ss shown, exhibit too muoech inter- and
intraspecific variability.



FWVOLUTION OF EASTERN NORTH AMERLICAN ASELLIDAE 2 20

Table & A Comparison of Some Taxonomic Characters of the Genus "Preedobaloa-
fogelfus ™

First Plenpad of Male Socond Pleopod of Mule

Mumber af  Exopodile Distal External Presence of Strong Number of
Leupling Cuadrangular  Angle Indented  Process io Fxternal  Orities
APECIHES Huoks Shupad nf Swollen Prosimal Hegion Apapliyses
Ferncfel] 2-1 B _ i
sire 35 - = {t
Frersingrery 4 + + o
f TITav L 3 - 3
lprecasdantus 5T + - + I
brorvicai 3£ 1 + 2
alabareosis 23 - ' 3
QL T s -ty - - 1
weayaliy 1-2 . - 74

T andbcates presense of the characier.
indivares the absence of the claoa e

This view has been supported by data oblained through the stacistical analysis of
nine chardeters (ralios el measirensentsin nine species, utilizing len specinens per
specivs. This part of the study was attended by several problems. The European
spocimens wvailable for connination were greatly Tonired. Initially sixteen characters
were measired in the specimens. but hecause of missing data io several calepories in
one or muome species only mine churacters conld be treated inthe final analysis. The
nine species studivd were of Tour propused genery as Tollows: AL eguaricus, the single
species i the European penus Aseflng s, ste P77 meridignas and 287 covedis of the
European penus “Progseifies ™, Mrendoboicalasellios ™ Tolsingeri and "Faeudobaleala:
seftres ' venedofi; aned CConaselfes " odtasas, O laticatdeiis, O brevicendy and
SO afawbapresis The unegual disteibulion of species per genus was again due o the
uravailahility of material,

Asostated above, the characters wsed consisted of ralios expressed as indices
followmg Miller™s method (19330 100 The following mine mdices were employed:
(1] body index thody length, escluding wropods and antennae, divided by the
greatest body owdeh )y, 120 head ndex (lenpth divided by width); (3) gnathopod
index (length divided by widily, uol inchiding dactylopodic (4 first pleopod index
#] (peduncle length divided by peduncle width); (33 first pleopad index 22 {distal
podomere length divided By peduncolar proximal podemere length b, () second
plecpod indes 71 Lendopod length divided by peduncle length ), (7) second pleopod
index £2 fexaped length divided by peduncle lenpth); (8) second pleopod index 23
fexopod lenpth divided by the endopod Tength} and (9] second plecpud index 54
ipeduncle leneth divided by peduncle width). All measurements wers ol males and
were tikan with an ocular retenle mounted in either a dissecting scope or (when
needed) o compound microscope. These characters ore these associated with Lhe
most wseful taxonome structures, e, the pnathopod, first pleopod. and especially
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the second pleoped, The eliminated charucters were those associated with highly
varighle and onreliable structures, such as: (st antennae, seventh perasopod,
plentelson and utopod,

Each measurement was caleulated to Tour decimal places, placed on 1BM punch
cards and subjected to two tests. The first rest was Bartlett’s Test of Homogeneity
of Variances, The purpose of this test was to detenming iF the variances of each
character in the ten specimens of a species were homogeneous, Le, not significantly
different. The variances were found to be homogensous. Therefore, the measore-
ments were then subjecied to Multivariate Discriminant Function Analysis (3okal
and Raohlf, 1969). Although the technigue of diseriminant functions has been
known for some time, it *., has only recently (due to the availability of digital
computers) been much applied in various biclogical [elds, especially in syste-
matics.” {Sokal and Rohll, 1969 488), The null hypothesis was sel as Tollows: He:
the values of the charscters of a specimen will not everlap with those of anather
specimen, One point must be clanified belere continuing this discussion. The
attermpt was made statistically to see if, within the old penus Asefflis, new genera
could be formed as proposed by Henry and Magnier (1908b and 1970) All
specimens studied possess the necessary characteristics to be placed in Lhe genuos
Asellus gz defined and distinguished, in the following section. from s nearest ally
Fivcews. In order 1o tlest the noll hypothesis, the species placed moa proposed penos
of Henry and Magniex (19707 were tested against each other, IF they did helang to
a single genus then they shoold overlap in the values chrained for the nine
characters measured. The first group to be tested were the two species placed in the
proposed penus “Progseflis™. Tt was found that there were no specimens of a
species exhibiting values of a single character which everlapped with values derived
for the same churacter in any other specimens of the ather species. [n other words
the two species could not be placed in the newly proposed genus on Lhe basis of e
characters analyzed. The nexl group tu be fested were the two species placed in Lhe
proposed genus “Prendobeicalosefies™. Again oo overlap between characters of any
specimens in the two species was found. [t can apain be stated that based on the
statistical churacters conployed the two species could not be placed o the newly
proposed genos. The last group (o be tested were the Tour species of the proposed
genus CCongseliny”. 1o this proup onoly oo specimen of a species exhibited a
character which overlapped with the values fur charucters of another species, All
other specimens had non-overlapping values. The results of thess analyses lead to
the acceptance of the null hypothesiz. All the species studied ars members of the
single geous Asellus,

Genus Aseffus Geoffroy-St. Hilaire, 1764

Asgelius GeoffraySt, Hilaire, E.L., 1764, Hisf, Abrepes s 20 672 Racovitza,
1924; &3 Birstein, 1951: 51; Henry and Magniex, [970: 345-4. Type-species, by
subsequent designation, Aseflus aguaticis (Linneaus, | 758). Sensy Hacovitza,
1919,
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Checidores Packard, 18710 732 Twpe-specics, by original desipnation, Checidora
srvgier Puckurd, 1571,

Nippopaseilns Matsumaoto, 19620 163, Typespecies, by subsequent designation,
Mipponaiellus arof {Chappius, 1955) Sense Matsumato, 1962,

Clenaseding Matsumoto, 19620 163, Typespecies, by monatypy, Uenaseling Deoensiy
(Matsumote, 1960 Sense Matsumoelo, 1962,

FProgselins Dudich, 1925, Heory and Magnies, 19700 342, Type-species, by
subsequent designation, Prowsellus merfdiznes (Racovitza, 1919). Semsn Henry
and Magnice, 1970

Baicelesefing Stammer, 1932, Henry and Mugniez, [970:; 349, Type-species, by
subsequent designation, Ssiealaselius baicelensis (Grube, 1872). Sensw Henry
and Magniee, 1970

Aragasellus Henpy and Magniez, 19700 349, Type-species, by subsequent designa-
tion, Segeaseflng pefraties (Brapa, 19440 Semin Heney and Magniez, 1970

Cowpasefiny Stammer, 1932, Henry und Magnics, 1970: 353, Type-species, by
subsequent designation, Comgyefins comennd (Say, 1818). Semse leory and
Magnies, [970.

Provdobarealaseling Heney and Magniez, 19700 337, Typespecies, by subsequent
designation, Prendabaicalaselius lenvot! (Brasson, 1953). Sensie
Henry and Magnies, 1970,

THaguesis, - Eyes: present, reduced or absent depending an the species, facets can
range Trom 0 1o G0 or nuore. Body pigmentation: ranges (tom bheavy pigmuentation
i a0 species 1o total abscnce ol plgmentation in other species. Sice of sexually
mature adules, ranging from 2.5 mm. in length o 190 mm. in length (excluding
antennae and wropods), Cephalothorax: wiathout median frontal carina. Antenna 1:
Magellum 5- to 18- merons articles; Dagellum tip commonly reaching to midpoint or
sometimes shghtly bevond distal end of peduncle of second antenna. Antenna 2:
Lscking redimentary exopodite; Nagellum with 32 (o 83. merous articles, and
ranging from 12 teegual the lenglh of the hody {excluding uropods),

Left mandible: with 3= teeth in incisor and 4 teeth in lacinia. Right mandible:
with 4 teeth in incisor, First maxilla: iooer lobe ol plate 4-5 setae; outer lobe of
plate 10-13 setae. Second maxilla; with 2 Laninge; cuter laming with 1229 setae;
inner lamina with 10-15 selae. Maxilliped: with 3-8 coupling hooks: apex of inner
plate, distal and outer margin of epipadite, and 4 sepments of palp heavily setose;
vostegite of maxilliped of ovigerous females bearing numerows setae,

First peravopod (gnathopaod) @ sexual dimorphism exhibited with male gonatho-
vl bsually lurger and betrer developed than that of female; gnathopod shorter
than olher perazopods; palmar margin of propodus of male pnathopod may have
from O up to 4 processes; opposable margin of dectvl commonly without processes,
but often possessing spines or undulations of margin; gnathopod subchelate and
shorter than rest ol peraeopods. Perseopods 227 slender, uniunguiculate; of
remaining & pairs of legs in both sexes, the fourth pair is shortest, but a little longer
that the first puir; each of other pairs of leps successively longer that preceding pair;
all the legs very similar marpholagically
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First pleopod: shsent in female; in male composed of peduncle. which s
generally short and squarish with from 0 to % coupling hooks and an exopod which
is generally broad and ovsl with oumerons marginal setae Second pleopod of
fermale: generally subltoiaopular or subcircular with hase hroadest narrowing Loward
apex. Second pleopod of male: with 2qeinted exopod; distal sepment of exopod
nuonatly with many plumuose setae, proximal seginent of exopod often wath setae
on luteral border; nonsegmented endopadite setves as copulatory organ containemg
endopodial proove (for transfer of spermatocoa) and commonly from | oo 3
additional processes (processes oflen very complwated in their orpamentation and
are mnst usetul taxanomic structures for determination of species), Third pleopod:
oo sexual dimorphism: exopod always lurge and forming operculum (= gill covering)
over Tourth and fifth pairs of plenpods; sulure between proximal and distal
segments comunonly running from middle of medion border to Tateral bocder
penerally in o perpendicular angle, but often wariable being somewhat acute or
chlique in vuriows species {never forming o strong vhlique angle as in Lireens which
runs frenn distal poinl of median border obliquely te lateral border); terminal and
lateral marging alwavs setose, Pleopnds 4250 partially ar tetslly nonchitinows and
serving us gills, Uropads: biramovs, with exopod equal to or shoeter than endopod,

List of Marth Amcrican Species ob Aoy

1. 4. communis Say, 18138

2. AL srvpuy (Packard, LE7])

3. A brevicaada Forhes, 1876

4, A, determedius Forbes, 18768

5, A wickafackensiy (Packard, 1RED)

a, A atrennaies Richardson, 1900

T A rivkardsunae (Hay, 1901)

B4 sivhii (Ilrich, 1902)

D, A aiwhamensis (Strafford, 12111

10, A, tridenratis (Hungerford , 19272)

11. A, gnericidys {Creaser, 1931)

12, A, califarmens Millar, 1933

13, A macropapodus (Chase and Blair, 1937)
14, A, pzarkanus (Chase and Blair, 19371

15, 4. denedacirius Mackin and Hubricht, | 935
16, A montanns Mackin and Hubricht, 1938
7. A hobdsd iMaloney, 1939)
18, A dimorphues (Mackin and Hubnicht, [ 9400
19, A, silsdecrpiies (Mackin and Hubrichi, 19400
200 A packardd (Mackin and Hubrichi, 1940)
21, AL apatuloius (Mackin and Hubricht, 1940)
220 A ocwlatus (Mackin ancl Hobaicht, 1940}
23 A adenfmey Mackin and Hubriche, (940
M. A priced (Levi, 1949)

A

[
LA

Chenref Bresson, 19353
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324
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334
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3704
A6 4
A
40 A
41, 4
42 4
43,4
dd, A
45, A
46, A
7.4
448 A
44 -A
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v el Brosson, [955

Csbellaeding Bresson, 1955

CPectFrafud Steevas, [UR3

A, hadsingerl Steeves, 19463

A cwnrulng Sleoves, 1903

L prrbeny Nlepves, 19604

Charet Stoeves, 1963

Cvimnen s Steeves, (965

, Werrfiety Bteeves, 966

Cketsl Bowman, L9587

Chiseney Steeves, 908

Creddelli Steeves, 1YAE

Cifus Rteeves, 1968

trewrgs Steeves and Holsinper, 1968
L vieentii s Steeves and Holsinger, [ 968
cxeepdhney Steeves gnd Holsinper, 1968
chieeeiizes Williaans, 197

Cferbesi Williams, 1970

bty Williams, 1970
Clrivguda nes Williams, 1470

A sevnepatisws Williams, 1970
Crodiluy Williams, 1970
Ceceldennrlfis Williams, 1970

drgnzi Hoelsimger and Sreeves, 1971
cemtaekaeies Fleming and Stecvey, 1972
A ecvetockmehus Fluming and Sleeves, 1972
Cpenerairnronins Fleming, 1972
CavereadfE Fleming, 1972

A, steerest Flaming, 1272

Caneviur Fleming, 1972

Cldee Flemamge, 1972

foxd Vleming, 1972

Ceacrewsofinguides Fleming, [9772

verrates Fleming, 1972

245

This key iz based only on males of the species and. with but few exceptions, is
restricted 1o the most acliable diaggnostic charucter-the endopodial tip of the
secomd pleopod. The termes latera], mesial, cannuly, caudal and sccessory refer o
processes on the endopodial lip, A sqrithid (Ulrich, 19020 is omitted due 1o

insuffivient evidence necessary for ity identification,

Lndopudial tip with single process
Endopudial tip with Dwo or more processes
Cannuls slender and generally pointed .
Cannula short and stout
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Cannula slender and needle-like resembling a stylet . . 4
Cannula slender and pointed, bul not necdle-like and noe reeemhlmgd
stylet 5
Endapod L.ip(:l’lr]g JhrLthl'«r H Jtpﬂx narruwmg to lhe Sh«luT cannula
extending sreatly bevond tip of endopod o 0 . A4 cesnedes Sleeves, 1963

Endopod ool lapering ot apex, but forming sickle-shuped structure
with stvlet cannula not exiting from apex of endopod and exlending
only short distance beyond tip of endopod 0 A californions Maller, [9233

Cannula exlubiting some evidence of lorsion ., . . . . . . - . 0
Cannula et exhibiting evidence of lorsion . 7
Endopod tapering gradually with only distal 378 L"Lh]t]l['I]lE. S0MLE dwrre

of torsion . . o Al hearotd Bresson, [955

Endopod tapenni_ ahrupll}f 41 JFILJ". CILnire r_mlcmm! exhihiting torsion
: A fctarvus Stecves and Holsinger, 1908
I:-nrinpf:-cl gemzral]'.r ‘>L-;.,HL1LF alunL v-hul-; lengeh with distal part ol

crelopod and entire cannula curving mesivd o 0 AL s Bresson, 1955
Endopod  generally bulbouws st proximal end with distal end  of

endopod and entire cannola corving laterad . . 0 o 0 0 0 . . H
Endopod abruptly taperiog Lo short cannuly oA randeli Hresson, 1855

Endopod gradually tepering Lo leng, slender, pointed cannula
A holvingert Stooves, I‘Jis3

Cannula arising from midpoint of apex of endoped . . 0 .10
Cunnula arising lrom lateral margin of apex of eodopoed and cirving
slightly moesiad A dirmorpiies (Mackin aod Tlobriche, [940)

Cannula exiling lrom endopod as noeraw tithe, bat apex {Tairs forming
b Tk Tip with slight mesial indentation

TR 3o 4 zl SeMG Tt l I;mm-- 372
L.mr]u!d cmhng fmm Enrlnr.md as stoul deeply grooved  structure
lacking hulbous tip . . g s A daticeecdatay Williuns, 1970
Endnpndml tip with two ]:ITULLSScb ; - 4
Endapadial tip with three or more processes | Coe e e e e 22
Endopodial tip composed of cannuls und lateral process . . . . . . 13
Endopadial tip composed of canoula and either mesil or cawedal
process . o, . PR [

Laterul process E’([(,E'ldfd in fﬂlm of distine tive lcmguc like luhﬂ
A extensolingiahis Flenim, 1972
L.m.r.il pTULLbS THal Lx[cndcd i r-::.rm of distinctive tongue-like
lobe: - o . . . .14
Lateral process very ldTgC bllb[rmn___uidr .,md hem -'.l-:m.ﬂlu il tl}‘.l
P A oecidentalis Wl]lmn'ﬁ 1970
]_.:U;er.,ql -pmu_ew it hrfre ar I'.u:'nt dorsally al tp cannula urnlrlhllng
bevond apex nl'-endngm-:l e our s mamme o s g B e S B
Lodepod tapering distally, ending in slender, reculinearly  pointed
canmula exlending greatly beyond tip of endopod: lnteral process
redueed e = o D0E ow mow h o oo o oA foxi Flenmung, 1972
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Endopod not tapering distally: cannnla not slender but stout and
prajecting loterad perpendieelar to prominent, rounded lutersl process
oo A shmiens Steeves,
Lnr_{um]dm] tln Li]l'l‘s['lﬂ'imlj Uf Ldr][lu]d and mesial Process
Lnd:'.-p-'.]du] tigr composed of cannula and candal process ;
Exopod with single slender setu; endopod with acute medial and ld.LL]'d|
apophyses, Bluntly rounded mesial provess and short, acute cannuly
with tip directed Jaterad . oo a0 A pilus Sieeves,
Fxopod with several slender :.le' cndt:pnd withont acete medial and
lateral apophyses, elonguted slender mesial process and slender pointad

cannula directed slightly taterad . . oA norrond Sleeves.

Candal process and cannula distinetly projecting bevond apex of
endopod and approsimately subequal in length

Coudal process not projecling greatly bevond apes af L]l{j{]l.'.li!'d. :I[h:l

caudal process never subegual in length o connuly
Cannula and cowdal process slender, pointed and curving o |1|:|.a|:| I_‘lﬂmnd
aped of endopad; u.nrlc]pﬂd nech farger ﬂun exopod

i 4. franzi Holsinger and Steeves.
L innula and mluul TJFULL,H:. short, stontt and nnt cureing laterad beyond
apex of endopod: lip of caudal process often bent into sharp poing;
ehdopod not |urga:r than exopodg

] ”.--.l-l pmu.u |‘.||Il|‘|1|1r m'llhlEd - QL[L[\][]K_LTJ rugose lobe: cannuly
secining) v disploced mesially .

Caudal provess bluntly rounded. highly \L|EH]I’.I!E(1 ne- TLIEOSL ]utlL.

cannuln not displaced mesially e Forming slender, Tingerlike labe

A eonimunis ‘_‘ul'q-',

'[ mnuLL furlmrla ]Uﬂb thm 'iT'q-IL[ like s1ru.,tun_ inzcrihing complete
cirele arising mesially with tip directed laterad TN

. b o A circwduy Steeves 1r1d HulsmgLr.
Cannuale not Inug thin ‘ot \ty]ethke P having cup-shuped basal
portion with tip directed mesisd |

Lodapadial tipowith three processes

Endopadal tip with four or mere processes !
Endopadial tip compused of cannula, caudal and !‘11-:“1',1[ proLeﬂsEk
PI‘IL‘]Dpt‘Ide ip composed af cannula, mesial znd eilher lateral or

Processes of Lr]dt}pmilﬂ] Tlp ‘lfrdngcd in i L{]I|L,d or mntnd MEnners;

cndopod longer than exopod . . A montenus Mackin pnd Hebricht,
Processes of endopadial tip not arranged ina coiled or pwisted mannoer:
endepod nof longer than exopod

Lateral process greally reduced in sire, Eorlmli;_L S]n.JlI :'-Llndcd PTiec-

tion byving pmxnml 0 teremnal elements

4 Irffﬁri'ma'rre.!i' F erbLa.

A, sevphur Steeves and | lolsinger,

297

1965
B
I8

(R

1966
19

M

1270

&4

[an

LU 6H

41
24

A .':.I‘vg.'m [Pd..kdfd IH ')

IAtEId] pm:.{'ﬁ nul Tr.l:luu.d in sive meuu, Large distinct provess

26
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Caudal process reduced in size fooning bluntly rounded lnbe 0 . 0 27
Candal process not reduced io size but forming lurge, distinet lobe - 0 18
Lateral process large and slender with recurved tip projecting distally
beyond apex of endopod . 0 . oo A aieydus Fleming, 1972
Luteral process lacking cecurved np bu: farming lobe-like structure
on lateral margin endopod . . o - A ozgekmoer (Chase and Blair, 1937}

Coudal process large with pointed apes, bearing three Lo five simple
spines an dorsal surface;cannula triangulstr in shupe not reaching hevond
caudal process . . .. oA rgeovitzai Williums, 1970
Caudal process large with pnmted apn Lukmg three Lo fve simple
spines on dorsal surface; cannula not trizngulae in shape but reaching
beyond caudal process with spex curving mesiad

A prmmmgmm'. Huumg 1972

I:ndopﬂdml np mmpuscd of c..mnul.L mesial snd lateral processes . . . 30
Endopodial tip composed of cannula, mesial and cavndal processes . . 37
Lateral process large, slender and distinctly curved latersd .0 . 3]

33

Lateral process not slender and not curved Jaterad | .
Cannula very short and stour; cannula much shorter tla.m ld[i‘l ﬂ lnd

mesial processes and curving slightly mesiad |
A. packardi Mi’u_'-cm dTllj [|LI|:IIL\..|‘I‘| 1“}403

-

E‘annuht lcmg slulder and Lur'.-mg laterad . . . . Ul
Cannula subequal in length to lateral peocess and curves Iatnrﬂd srossing

under lateral process . . I Ao richardsonae (Hay, 19017
Cannuly shorter than lateral prme% and reaches only to distal 172 ol

latera] process . . oo A eatachactus Fleming and Sreeves, 1972
Lateral process very hr[md ”.i[ lobe-like steocture . . . . . L . . 3d
Lateral process rounded, hngu ike lobe o . . &

Lateral process wich short spines along ,b]cmwual lm:l al rargin:
canmila extended beyond mesial process and curving mesiod; mesial
processshort . . - A ridentures (Hongerford . 1922
Lateral process lacking a}mn spines along lateral nonsclerotized marging
cannula not extended Beyond mesial process and not cerving mesiad;
micsial process very large und extended ereully bevond cthoer processes
R A pricef (Levi, 1940}

(".mr]uld [T:Lbnl 'ind !ah,ml prt‘lces-mi .jl] buthUd, i length, all Torming
tinger-like lobes tapering gently from endopodial base; Literal margin of
lateral process with serrated border

i ) nmrmpmp.:;d-n 1’( |‘I.-]‘1E' dl!d B].ur I'-TB'.T‘]
Lannu!.; mexui and I:lter;ﬂ 1‘.:mu;:s,5c= not all of equal length; vanahle in
shape; lateral margin of lateral process without serrated border

Lut
L

Mesin] process wide and [our-toothed distally, lateral process small,
narrow and hook-like o Al serupidonus Williams, 1970
Mesial process large, sclernt:xed voncave distally und lacking four

distal teeth; lateral process large. rounded and finger-like
A, hrevicauda IF mhea | 876



39,

40,

41.

42,

43,

44,

4ir.

45,

ath

EVOLUTION OF EASTERN NORTH AMERICAN ASELLITMALE. 2 209

Mesial and candal processes heavily sclerutized and exhibiting smme

degrov of torsion ., - - o Ao nodufus Williams. 1970
Mesial process nol heavily SL]CIUTL?E}d 1nd EI'I[]{]pli}dM] tip not exhibiting
any torsion . . - . . . 3B

Mesial process large, WIdE .md hlﬁd muddl prowss dcnmte
- A. dentadoctyius Mackin and Hubru:ht 1934
I"-1¢51.1l pmmss nm 131Fd caudal process not deotate . . . . . . . 39
Mesial process short and wide: cannula wide with recurved outer lip
A eebrteesuer Williams, 1970
Meqm] ]'.nmu:\\ ]‘El.itl‘r'l:.]}' Imlg 411{! :.al :'Idcr cannula lacking recurved

ontter lip . G o o dn w E w a te o e B
Cannula short =Ln[] W]lﬂt, e o A forbest Williams, 1970
Cannula Teng and slender © _ . A gitenuains Richardson, 1900
Endopodial cip with four processes . - . . . ., ., . . . . 42
Endopodial tp with five processes . . .57
Londopodial tip composed of cannula, luteral, mesial .111|:| acCessury

processes .o o oo A kol Fleming, 1972
Endopodial tip u_umpubcd Of L,.mﬂu].a lateral. mesial and caudal

processes .. P P X
Lateral process very larg,i, .md distinetive . . o oo o oL oL 0 44
Lateral process not large or distinetive | S oan omow & W o@mowoa Sl
Caudal process with few to many ruposities T TR TR U b
Caodul process smooth lacking rugosities . . . . . . o L . 47
Mesial process with fwo lobes, . . . . . . . A kenki Bﬂwman LHaT
Mesial process with only single lobe . b

Caudal process large lobe distinetly projecting tILj.- und dpl.‘:\: L‘lf Endﬂpﬂd
mesial process is sickle-shaped and pr [}jELth baterally ;
o i A. pam:s Sh..cvcs 1964
C"ﬂld:ﬂ pr{]-:.,:,bb rml d]b[][ll.,'[ ]uhE d.nd not projecting beyoend apex
endopad; mesial process nae sickle-shaped and not projecting laterally
i A stiladeetyfus (Mackin and Hubricht, 1940)
{1n narmal recumbent position)
Cannula nol projecting bevoend candal process R EEEE
A. habbsi (Maloney, 1934%)
Ldnnuh pr-::u,ELTm_g nevwnrj Ld'lljd] prm 058 4 o L. a3
Lateral process larpe and sickle-shaped and curving dls.tmn;t]'lr [Ti’EShld
45
]__J[i_,r.jl pmccss ldrgt; n-::T ':l-_k]e i!nped an-:l nul Lurvmg memd
: A metealfi Hmeg. 1972
J_,afelﬂ ]_':Ir['rLE&w {!I‘dln{.l]}' PTU_]C\.,I]Ilg bc}-cl‘ld apex of endopod; mesial
process [ving over all but tip of cannula
ol mdﬂ;ﬂ(‘k{’r.'.i'rs {P.il.,k.ird EEH L}
Lt pm-:,n;bs not d:stmcth pmjemng beyond apex of endepod,
mesial process lving over cannula Wi WG s W s g omm g b
. A sp.:{!un’mu!.'{l"-hckin and Hubriche, 1940)
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Cuudal process slender and tube-like and extending bevond endopodial

tip . . i o= omoal
Caudal Fl['i.'l\..i.,bb nui sicndur ar tuhe I:ke hut blunth rounrled Sooo- o M
Caudal process extending beyond apex of caonwls - 0 0 . . . . . 32
Caudal process not extending beyond apex of cannuls . . a3
Endopod longer than exopod: cannuls slender and Lxlmdmg rLLlL!l-
eatly from endopod apex . . . oA rectervatns Slecves, 1963

Endopod shorter than exapod; cann uLL slender and curving mesiad
Al Barei Steeves, 1VaE
f_d.ll da] pmuass vErY sicnrjc: +.]rn-:'.u.t rhle l-like, ami always shorter
than cannula . . oA ansrieedus (Creaser, 1931
Cauwdal process not Threqd I:ke :Jm'i v.nften xuh-.qu.:! to cannula m length
Ao alabanrensis Statford, [0

(_.m-:lal pn:u,css thcndmg bemnd othel processes o . . . . . . . 55
Caudal process not extending beyond other processes . . S
Caudal process with many tiny setae along medial margin: meﬂlal Process
with hook-shaped apex . . . . . A adertuy Mackin and Hubricht, 1940
Cuudal process lacking tiny setaz along medial margin; mesial process
lacking hook-shaped apex . . oo A reddedli SBreeves, 19468

Mesial process only process f_xthde hL'\vl][Id apex ol endopod; mesial
process finger-like and curving slightly muesiad; exopoed with anly two
getas o < ew AL bivetus Steeves, 1908
Mesiul process, Lm,ml pan..css :uml mrmula all extend heyond apev of en
dupod, mesial process fingec-like and curving slightly laterad . exopod
with many selae Co e e
e e A petedaing (Mackin and Bubrichr, 1940)
Endopodial tip undergone 180° torsion csusing all processes be
oriented mesiad at right angle to endopodial base: accessary process
somall and [riang'ulur-shaped:caudal pmcess broad, flat and plat-like

i A. steevesi Fleming, 1972
Endupudldl l]p not undergone mrsmn, accessory process large. broad
and sheet-like; cauda] process slender, pointed and hook-like extending
bevond apex of endopod T .
A evrtorfiprclue Fleming and Stecwves, 1972
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SYMNONYMIES

Coertain names applied ro the Asellids of Morth America are synonymies, There
follows a treatrment of the synunyvmy of the species involved,

Aseffus iridentoins (Hungerford, 19227

Caecidotes tridentate Hungerford 1432 Kano Do Sol Budl, 146 175181 Creaser 19312
S—Mille) 1933 102, Table | —Van Mame 1936 466, 473 Leonard and Poader 1944
198-199, plate ¥, liguee 37 -BRirstem 14951 3255

Asellus pridentgtug Birstcin 1937: D11 —Pennuk 1953: 434 Dexter L4534 256 -DBrewen 1955:
51 Muckin P959: ATA-Sreewed 1969 532 Williums 1970 1.

Codpriofing tridensaimey Henry and Maenive 9700 356,

Copcidnees  gouticarpa Mackin and  Hubricht 1940 Frans, dme Micess, Sse,, 590 385
397 - Mackin 19400 17 Wan SNoame 19420 299 37 Geune 230 Lowe 1045 3- Bicsiein 1951

3L

Typespecimens. - A tridensatmes {Hungerford, 1922) collected by William HodTman
frem o cistern in Lowrence. Kansas in March, P99 Hololectarype, allolectotype
and single paralectotype deposited  in Snow Entemelogical Muszom of  the
Linjversity of kansas.

fhgguesis. - Dactylus of male gnathopod lacks basal process hut possesses heawy
spines. Palpwsr margin of propodos with two heavy, bBlunt processes.

Peduncle of Tirst plenpod bearing up to eipht coupling hooks. Exopod and
peduncle of liest pleapod approximately equal in siee.

Lateral process of second pleopod of male very browd, flat, lobe-like struciue
with short spines aleng scleroticed lateral marging Cannola extended beyond mesial
precess and curving mesiad. Mesial process short,

Uropods eylindreal, variable in lenpth and proportions and slighily clubbed.
Hemarks, - 1 had nedt suspected thal A, aonticarpus is a synonym of Ao fridesrfarus
until the wery recent receipt of tvpe material of 4. seifendaris from the Snow
Entomalogical Museurs of the University ol Kansas through the courtesy of Dr
George W Byers. The malerial of A rridensares consiats of one jur labelled
“Caecidoten tridentota Hungerford Type malerial ™ lonside this battle are six vials all
labelled “Type Materiad”, No halotype or alletype was desienated by Hungerford.
There are only lwo collections with lsbels: (1) “Hunters Pasture rock quarry Poal
Temparary  exposed, March 23, 1922 H. B Hungerford 7, and (23 “seuds found
in cistern. April 18, 1919, W. E. HL" The species description by Hungerford listed
William Hodfman as the collector, March, [919, as the date, and a cistern in
Lawrence, Kansas as the locality for the type material, Therefare one of the least
dutouged males from the latter collection was designated the hololectotvpe, a
female was desipnated the allolectorype and the remaining specimen (o male) was
designated e paralectotype of 4, sridenrares, Slides of the holalectotype and a
male puaraleclotype were then prepared, The similarity of AL pridengaius 1o A
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gewdfearpus was immediately noted. Comparisons were then made between he
slides of A, sridenraruy and the illustrations of 4, geuticarpus by Mackin and
Hubricht (1940 in the deseription of 4. gruricarpes. Comparisons were also mads
with the eight other A, acnticarpus collections in the puossession of the writer,
including one topotypic collection, as well as USNM material composed of A,
gonticarpus type material {USNM F08232), plus one additional USNM collection
identified as A. gewricarpus by L. Hubricht,

All comparisons were of the four relisble diagnostic characters: pnathopod,
uropod, and [irst and second pleopads of the male. These structures examined in all
specimens of bath nominal species were found to he identical. [t must further be
stated that the distribution of A gonticarpus it well within that of A, reidesates (no
known intervening geographical barricrs). Loth species have a continoous distri-
hutical pattern in the central part of the Uniled States, primacily in the {Jzark
Platcau  region. On the bazis of the ahove observations, A, geuficsrpns s
synonyimized with 4. tridentatus,

Aselfus alabamensis (Strafford, 1911}

Coectdotes aleborensis Staffond 1910, Pomoma. Colff £ Faeil J3p 372575 Hungerfand
1922 175177 Creaser L9310 5-Milber 1933: table L, p [02 Van Rame 1936 408409,
figure 294 Wan Mame 1940 133 Van Mame 19430 321 Bicstein 1931 32535,

Aselles slobgmeemsts Maloney 1939 4358 Birstgin 1951 111 -Hresson 1955 51-58, 59, 65,
TO-Chappuis 1937 37, 39, Neure 9 po 41, 42-Muckin 1939 875 Warren 1941
G -Smeaves 1964 503-504  Stecves 1960 394200, 4001402 Ngure 7 Steecves [96%: 57,
Gl -Williams 1970: 74,

Asetfus Werenatus Steeves 1963; 474476, 478, 480, figures 7-1 0=l 19623 9%,
Congretius alabamensizs Henoy and Magniez L9770 356,
Agetlus fjordurmi Eberly 1966, Proc, fadiams Acad. Scii, 75 286-2HE.

Crvmaxelluy fordant Herry amd Mogniee | 370: 356,

Typespecimens. - Asefluy afebarmensis (Stafford, 19110) collected by O, F. Baker
from a well in Auburn, Alabama, Type-material has been Jost.

Diggnosis. - Talm of propodus of male gnathopod with two processes: median and
distal. Opposable marpin of dactyl without processes,

First pleopod with thres coupling houks on peduncle, Exopad 1.3 times as long
as peduncle.

Second pleopod of male with medial margin of peduncle bearing 2-3 long setae.
Basal part of endopodite with small lateral and medial spophyses. Tip of
endopodite ending in 4 processes: (1) lateral process, (2) caudal process. (3) mesial
process, and (4) caonulu.

Uropod as loog as pleatelson. Endopodite 0061 times as long as peduncle.
Exopadite 044 tines as long as endopodite.

Remarks. - The status of Aselles jordans as 3 valid spocies ias been questioned by
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Sleeves (pers, commo) i December of 1970 1 siudied the halodype of Aselus
jordand which s deposited in the MNationu Muzenm of Natural History (LISNM
fiiaid), Compurison of reliable svstematic structures of A, jordaei with those of
Ao wlubarnensis revealod the two to be conspecific, The A, glabarmrensis material used
for comparison was from two sources: (1 the numerows widespread collections of
Ao alabariensiz mnomy care and (1) the topotye material ol A, alahamensis placed
in the VSMNAM by Dr 1L R Steeves L T should alse be noted that the type Tocality
Tor A, fordaed is well within the ranpe of A, alebarensts. 1 possess one Lopoly pic
collectwn of AL jordend and one additienal callection from the smne county from
which A, fordand was collected. Both of the callections have been positevely
identified ws A, elebamenss. Furthermore | have twa collections lram Nlinois near
the type locality {Indianay of A, jordame both jdentified as A, olebamensis. A
dorctant BEberly s o svaonym of 4. afpbweensiz (Stallord), since Aley are within the
range of intrapopulational variastiom in the following respeetss (1) similarity in
shape, number and orenlation of processes on the endopodial tip of the male
second pleopod, (2) sumilarity of first pleopads and (3} similarity in shape and
praporiiong of rmind of uropods.

Asellus cammunis (Suy . 1818}

Asellus comminiy Say, 1R dead, Sef Phil, plote | pace 4-Dorbes FRTG: BI0, Gipunes 17,
T8 Harger 1876 305 Cope and Packosd D8RR 880 -Hay 18R2: 24 - Bovallius | 356
Ti-Umderaoed D86 258 - Herrtek THEY: 0 - - Mockard T888: 19, 3034, 109, L&, plate
1, Adigure L -Swhbling [8%3: 377 - Rwhard<en 1900: 297 Wwhardson 12010 3510 -Hay
1903 422, 415 Rwhardson 19050 3193210 fpures 475 473 -Pyulmier 1905; 419421
Bauzes 472,475 Wathban 1905: 43 Norwon 190%: 230 Baold 12000 248 Fowler 1912:
23, phite LRSI -Sgafferd 19120 |18, fanmes 65, a6—Huntsman 19053: 274 Shelford
1913 80 fuwre 55 Pratt [ 2160 377, figuce 602 - Needham and Llowd 19142 190 - Konkel
[Y18: 22010 Npure ™ Ward and Whipple 1915 841, Gepure 1305 Racovitea 1921 70-95,
ligures 5253 Johapsen 9200 [46- 148 - Ravovites 1933 112 -Racowican 1925; 376, 597,
G200, fumares 195 V97199 Jobansen 192%: 105 -Allee 19290 14-16, tubles 1-2 Stammuer
1932 130 Ailler 19533 wble §, po 102-Prant 1935 439, fipare &M -Yan Name | %36:
433457 459461, Hpores B4 2HS Van Mome 19400 1270 132-Van Name 1947
J17- Hateh D9dd: 1T Tlatehett 10470 80, 51, 5860, 64, Opares LK. 19, 22, 23, tables 7,
12-Hirstem 1939 &4, lgures 18, 1%, 22, 23, 1ables 7. 12 Barstem 1951 31, 39, 60, BS,
[E1 -Bresson (935: 46, 51 Moackin (959 £75 Filis 1961 30.82, B4, N3, 88, 104, tigwres
B-12, tewt fipnre 3 Bowman 19670 T34, 140-Willams 1970: L-17, 19, 25, 36, 38, 42,435,
A5, dh, 5, TETE qables 1 2, fieares 110, 5V —Heary ynd Magmwes 19700 337, 3330
359 Bl 19701 51-32, 3558, lpon: 7.

Aseffs enifirges Hay (K78 90,

Conaselliey commnanis Feney and Magniee 19700 355, 336, 353, 354, 355, 359, 360, plaw (0L
Aselluy phebla Cale and Minckley 1908, Proc. Biel, Soc, Wesh, &1 T55-Tal

Tvpespecitiens, - Aselfus commueny Say, LB1E Topotypic arca is Valley Forpe, 20
miles porll of Philadelphia i the Valley Forpe Creek, a tributary of the Schuylkill

River, Neotypes deposited i the Avademy of NMatural Sciences of Philade]phia.
Lrggnosis - Dactvlus of male pnsthopod a3 long as propodus palm, with numerous
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small teethlike spines. Palmar margin of propedus with 2 processes, one much larger
than other,

First pleopod 126 times as long as second pleopod. Peduncle with 5 coupling
hooks, Fropod 133 times as long s peduncle.

Peduncle of second pleopod of male with single spine near imer distal angle.
Endopod approximately as long as exopod and 203 as long as peduncle. Basal part
of endopod wilh Jarge inner and ouler spophvses, Endopodial tip ending in 2
processes: (1 eaudal process und (2} cannula.

Uropod shightly shorter then pleotelson, Exopod D069 times as long 95 peduncle.
Lndopod 092 times a3 long ss peduncle.

Remarks - In December 1970 tand wgain in July, 19720 1 examined the holotype
and some of Lhe paratypes of Aselfuy pueble deposited in the National Musewm of
Marwral History (USNB 2230531 by Cole and Minckley . Thuse specimens were then
compared with the neotype und topotypes of dseffes corpnnls in the National
Musewm ol Natural History (USNM FR00) plus the several cellections ol A
eomnteniy 1 possess. The results of these inveslizalions Tuve led to the opnion that
A, preebiz and AL eompreniy are conspecitic and should be svoonymized since Lhe
specimens ate identical in: (1) shape and armament of the endopodial tip of the
miale sceond pleopod, (23 shape of the first pleopod, (3) shape and propartiens of
ran of the wroped and (4 shape and amuanent of the male gnuthopod. 4

preebla is not within the previously known range of A, commaeiis the Tatrer is
primarily an inhabitant of the notthesstern purt of the United States and A, puebia
was collected from Puehly, Mexico. Yet there are weslern collections of A, comemans,
Williams {1970 lists eight collactions of A, commmrends ftom the Denver aren of (olo-
rado and voe collection rom Eehe Lakein King County, Washingron. It was further
noted by Williams (19700 141, 0. that AL commanis may oconr iny wide vadety of
indand watcrs: [eom crecks, rivers, ponds, lakes, reservoirs, and one instance, from a
swamp.” I thus seems guite prabahble that A comereris could have migrated from
ane or more of its northwestern localities to Mexico or vice versu, Funthermore the
likelihood exists that A, comeends will be collected in areas intermediule (0 ics
nortwestern and its Mexican localitins,

Instead ol according Cole and Minckley's discovery the slatus of a new species,
it should be noted as o new distribucion recard for A comanry which cxtends the
southern runge of the genus [rom 30° N. latitude to 207 N, latitude.

Asellus prices (Levi, 1949)

Cacdidoren sty Richardson 1905 434 Gin partd Micholas Peodie 132 dooparry Michelas

Asellus richandaonae Dearall 1957 45 (mparl).

Axetles new specees Dearell 1941 17171

Caeeffotn prieed Levy |99, Novrdge Naferge 2200 -6 Machols 1980500 131 Mucholys J9600:
51-32,

Aselfus priced Dearoll 1955 270 Mackin 1939 76 Helanger 19650 29 Sweeves 106 AR
A2 N fubsinger 19640 600 Btecves 1URYS 3RA5 Holsinger asd Steeves 19710 90195,
Iha, e,

Consetlioy pecen Henre amd Magnics 197 350,

Coreefefearen eonpsragensiy Love T34 Noradae Nafrse, 2200 10 Soacholas T |30 Nicho-
s 18nble 50-52 O narth
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Asellus conerrarenyis Stecves 19630 402 - Sleeves 1909 530 55 -Williams 19710 | =1lolsinger
and Stoeeves L9719

Crnsellus cospostorensis Henre and Mognees 19700 356.

sty eosnfid Chappais 195370 Nages Biospeleolopigees 7000 3743 Hilanger and Steeres
1971 190,

Cosasefln g covidet Henry aod Magnice Y700 356,

Trpe-specinens, - Adseflvs pricel (Levi, 1949 collected by 11, Bluni and 1. Price m
Refton Cave in Laneaster County, Pennsylvania, Holotype and allatype deposited
i the Acadeiny of Natural Sciences in Philadelphia.

Digguersis - The palmar margin of Lhe propodus of the male poathopod bears 2
mediunm-sized processes. Dactylos lacks processes but bears row of heavy spines,

Pedungle of first pleopod appiosimately 0.92 tioes as long as exopod. Basal area
of exepod bears 2 short mesial spines, Pednncle with 5 coupling hooks.

Endopod of male second pleopud beiring large mediun and lateral apohyses.
Exopod rounded. Distal mesial margin of peduncle with 2 long setue. Endopodial
tip bearing 3 processes: (1) lateral process, (2} cannula and (3) mesial process,

Llropods flattened. exopodite approximately 062 limes as long as endopodite.
Benmarks. According to Levi (1949 the holotype and allotvpe of A, price were
deposited in the Acuedemy of Natural Sciences of Philadelphis and paratypes were
placed i the USNAM and the american Museurn of MNatural History. Only 1 single
specinien (i male) comprised the tvpe collection of A, conestogeaisis. This holotype
was also deposited in the Academy ol Natural Sciences in Philadelphia, A search of
the isopod collection a1 the Academy of Matural Sciences of Philudelphia by Mr. €.
W Hare, Ir, reveuled that none of the type muterial of either species was present
for was there any record indicating that it had been remaved (Hare, pers, comm.
April T8, 1971), It can therefore be reasenable sssumed that the type material of
both species is last,

I studied paratypes and topotypes of A, pricef in the MNational Museum of
Matiral Mistory, There are also collections of 4, pricei in my  possession.
Comparison of the above material with the description and illustratons of A4,
comesfopensiy given by Levi has led 10 the opinion that the two are conspecilic,
Furthermoe the type locality of A conestagensiy is well within the range of
A pricei, Although the former species was collected in o creek, Levi (1949 3) prob-
ably carrectly assumed that heavy rains the night before the collection was laken
hud washed the animul out of a sink hole approximately two miles above the type
[aculity.

Aseflfuy condel was described by Chappuis jn 1957 from Ogden’s Cave in
Fredenich Counly . Virginia, Additional material of A0 conder was collected by
Chappuis from Skyline Caverns and many additional cellections from the general
arcn, Al of these collections have heen identified as A, price! from compansans
witll paratype and topotypic material of 4, pereed. [t is net known where lype
wmaterial of A, conder was deposited by Chappuis. Examination of the illustraticns
and descriplions o 4. conder given by Chappiss together with the esvidence
gatherad from the study of opotypic material leads to the conclusion that 4.
condef 5w osenonym of A priced. These two species (A, conestogensiy and A,
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conder) are synonyms of A, pricet. This apinion has been stated previously by
Haolsinger and Stweeves (1971 1590), Although they did not got inta details which
gave rise to thear statement, they did say that the species (A, conestogensis and A
cotdet) were synonymized with A, pefced .. en the basis of & comparizon nf
pertinent material, , .7 The three nominal species are synonyms [or all ol the
taxonamically valuable characters are identical among them, This is capecially tr
in refecence to the shape, processes and occotation of the endopodial tip of the
male second pleopod as well as the first pleopod.

SUMMARY

This paper i5 the second in the three part series dealing with the evolution of the
North American dsopods of the genus Asells,

The peneric status of Aselfus is discussed with cmphasis placed on the newly
proposed genera of Henry and Magnies ( 1968),

Llse 15 made of commparalive anatomical aod where Leasihle statistical methods
during this investigation,

The first, shorter portion of the study deals with the prosentation of evidence
supporting the viewpoint thal if “fewdebaicidarells™ i 1o be considered 2 valid
genus then it musl include the members of the Cannulus Gronp of Steeves (1965 )

The second poction of the study is concerned with the determination of the
generic status of the eastern Norlh American isupods,

From the data presented it is felt that it is inadvisable to clevate species - groups
af Aselius to the rank of penera,

A generic dispnosis of the peous dsedus 15 presented,

A list of North American species of the penus Aselfug as well as a key to North
American species ol Aseflus is included.

The reduction 1o synonvmy of cortain nominal species of the genus Asellies 15
also given.

RESUME

Cet article est le deuwsidme dune série de trois, consacrde 4 la question de
Uévolution des Isopodes d"Amérigque do Nord, appartenant an genre Asedius.

Le seatut péndrigue  Avellis, ainsi gue o validied des genres  proposds
récemment par [enry et Magnies (1968), sont discutés.

Au cours de ce travail, des méthodes de comparaisons anatomiques 20, lorsgue
cela était possible, des methoedes statistiques, ant 81 employédes.

La premiére ot la plos courte partie de ce travail montre 3 Vévdence gue, s %on
dodt considérer “Frepdobaicalaselius™ comme un genre valide, an deit inclure dans
velui-ci les espéces du proupe Cannulus de Steeves (1905 ).

La seconde partie taite de la détermination du rang générigue des Isopodes de Ta
partie orientale de Amédrigie du Mard
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Des données preésentées, on peut penser quiil est mopporton d'élever les proupes
dlespaces du genre Axeffuy go rang de genres.

Une diagnose générique dn pente dsedlug est proposée.

La liste des espéoes o Asedfus dAmdrigue du Nord est £tablie sccompagnée
rune ele de détermination de ces mdmes eapéoes,

Lnfin, la rédoction § la synonymie de certaines espéees nominales du penre
Aseflus esl donnnde.
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