A new Species of the Subterranean Amphipod genus
Aflocrangonyx (Gammaridae), with a Redescription of
the genus and Remarks on its Zoogeography

By Jovs B, Horsioer 128
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[ntroduction

The genus Affecrangonys was first described by Schellenberi (1936), who
established this genus 1o include o single subterrancan species (A, pefluciofs)
that had previowsly been described by Mackin (1935) but relegated 10 the
genus Mipharges. Although Mackin (1933) placed his new species in Miphap-
gus, he did so only after slightly modifying the original concept of this genos.
Schellenbers (19367 did not agree with backin, however, and was able (o
clearly show why Alfserangonyy should be considered a distinet genus,
Mevertheless, in a subsequent paper, Hubrichl and Muckin {1940) gave a
rew locality record for 4, peffacidns and continued to leave this species in
Miphargus, Hubricht (1943}, however, in giving further locality records for
A pelitcidus, followed Schellenberg and recognized the genus Alocranzony .y,

Puring a cwrren? revision af the Morth American genera of the Cramgomye
prerp 4l the Tamily Gammaridac, | bave had the opportunily 1o examineg
muterial pertinent to Afecrangaayx, and as a result ol this study an undescri-
bed spocies from twa caves in centreal Missouri has boen rovealed and is
described hergin, Because of the singular importance of A, pelfucidur as
the 1vpe species of the penus and becavse of the new data oblained from
additional collections and critcal re-evaluation of older material, 1 have also
found it necessary to give a parlial redeseription of this species. Moreowver,
m light of the newly obtained data, and in order to facilitate a critical
comparison of Affoceangonye with other potentially related Morth American
and Eurcpean amphipod geners, a diagnostic redeseription of Affocramgoryy
has been prepared,
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Genue Allocrangonvy Schellenberg

Affprrgronyy Schellenberg, 1936, po 33 (Type species by ariginal desip-
nation, Wipheaegas pellicidey Mackin 1493350

IMegrnersin. Without eyes or pigment ) known eoly Trom subietranecan
waters (mostly covesh Size of sexvally mature adolts ranging Trom about
F400 ovm to 2200 pon, Antenna 1 longer than antenna 2, ranging in lenoth
lrom 45 1o 85 porcent as long as body s sepment 1 of peduncle with 2 stes
of small spines oo ventral margin: acegssory fagellum shorl, 2-seamenled.
Antennas 2: pedancular segment da litde Tonger than segment 5, witls several
sels ol soall soines on inmer macgin, nterintennal lobes rounded anteriorly,
Mandible: incisor, locing mobilis, amd molar well developed; palpal segment
1 short, withouy seloe; palpal seements 2 and 3 subequal in Jength, setose
sepment 3 with @ number of leng laterul and apical setae. Maxilla 1 inner
plate soall, with 1 long, lightly plumose seta apically: euter plate muoch
larger, with 4 shohtly curved spines on apes, Maxalla 22 inner plate abo
cme-hall as lurge us outer plate, with a clester of apical sctac only; wuter
plate broader distally than proxomally, apical margin uneven (concave).
with 2 distinet sets of unegual setae, the oater set with several Tonge, plemose
sehite, Lthe inner ser with smaller wnd nore plumose setae. Muxilliped: inner
plate small, armed apically with severul slender spines: outer plute long,
reaching well bovond apes of (st segment of palp, with oorow of Dladelike
spines on ineer marein and several long, slender spines apically; palpal
segment 2 the longest; nall of Tourth pulpal segment slender. Upper lip
broadest distally. Lower lipo owter lobes much broader proximally thun
distally ; inner Lobes about one-hall s Targe as auter lobes, well developed.

Cinathopod 1 propod subguadrate, palmar margin with a double row
al liny unegual spine teeth, the ouler vnes spinate, the inner ones disoally
notched ; posterior angle defined by severa] Tarser spanes: poslerior marsin
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loma, with numerous setae, Guathopod 20 propod moch larger, subguadeate,
palmar margin lone, obligue, armed similac te lirst propod, but with more
spines. Pereopods 3 and 4 subequal but coxal plate of 4 a little broader than
that of 3, Percopod 7 more than 50 percent longer than body, a litde lonper
than pereopod 6, substantially longer than percopod 5, Dactyls of pereopods
A and 7 (and sometimes 3) with venral spines, Coxal gill on pereopod 2
(second gnathopod) large, with 2 unequal lobes: coxal gills of percopods
3—f smaller, pvul o suboval, Slernal processes absent.

Abdominal side plates not produced posteriorly o posterior marging sendly
convex, with setae; posterior carners not acote, small and rounded ; ventral
marging without spines, Plaopods: inner rami longer than auter rami, longer
than peduncles ; peduncle of pleopod 2 lenger than pedoncles of pleopods |
and 30 2 to 3 (usually 2) coupling hooks on inncr distal margin of cach
peduncle, Uronites free, not fused § second with | padr of very small dorsola-
teral spines distally, Urepod 3 clongate, biramous: inoer ramus very somall;
rrter ramos well developed, 2-scpmented, first segment long, sccond seepment
tiny 1o vestipal, Fiest segment of outer ramus of third uroped with second-
ary segments i malure males. Telson broader than long, deeply clefted,
armed with spines on each apical lobe,

Affisivies. — Although assigned to the Crangomry group by Schellenberg
(1936, Affecranronyy shares Tew morpholomeal affinities with this croup,
and on this busis it cannol be relaingd there (Holsinger, 1967), The presence
of distally notched spine teeth on the propod palmar marging of The gnatho-
pocls, and the steucture af the telson in Afloceangonye generally corresponid
to those Tound in the Morth American genera of the Craugano group, buc
aside [rom these characters, plus those shared by both Cramgromer group
cenera and the European genus Npfargns (o, g, reduced accessory flapelium
of first antenna and seperal similaety in abdominal side plates], there is
little reseonblunce between Affecraugonryy and the Cranrenyy oroop seneri,

{In the contrary, Afecratesno appears (o be more closcly allied with
Niphargus 1han with any of the MNorth American amphipod penerd, and
il s ol biopeomraphic interest to consider the simalarities and differences
between these twa geographically separated genera in some detal, Ther
similarites can be suommarized as Tobllows: (1 overall structure of the
mondhparts, especially ol the first masilia, maxilliped, and lower lip; {2)
shaupe of the propod of the first gnalhopod and possibly the second (of,
Nipfrgas dobeogices Dancad, [964); {3) presence of spines on the mid-
dorsal margin of the pereopod dactyls (but only in some species of Nighar-
gty — see Cariieswe et al,, 19851 (4) absence of sternal processes {or Sternal-
kiemend; £3) structure of the coxal gills, cxcepting the first pair in Afecron-
roreat (80 presence of dorsolateral spines on some of the uranites; und {7)
the elongute und 2-semmenled ouier ramus of 1he thind uropod.
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Affocrargonyy, however, differs from Migharges in the following ways:
1 arrangement of setaeg an the third palpal sepment of the mundible: (2)
presence of non-serruale, apico] spines on the auter plate of the first masilla;
{31 shape and setation of the apex of the outer plate of the second maxilia
{41 presence of ting, distally notched spine teeth on the inner palmar murgin
al the gnathopodal propods: (3 presence of spines on the ventral marging af
the dactyls of the last two or three pereopods . (6) presence of large, -loled
coxal gills of the sccond gnathopod; (7) secondary sepmentation ol the
cafer ramus of the ird uropod o nature males and the reduction in sice of
the sccond scement of this structure 0 Bothe sexes: and (8] Torm of the
telson which is generally shorter and less deeply clelt,

Drespile the similarines amd  differcnces botween  Aloerangonyy and
MNiphorges, the Tormer genus embodies a combenation of characters which
is apparently unigoe in the Gummaridae, This diagnostic combination can
b delineated as Tollows: (1) nine nonssernile, apical spines on the outer
plate of the dirst maxilla; {20 two types ol apical seeae on the distdly expanded
outer plate of the second maxilla falso o charaeleristic of Pyeadoriplorzoy
africanes Chevreux, 190007 130 one pair of large. hi-lobed, coxal gills an the
second gnathopods: {4) hoth distally notwhed und spinate spine testh on the
palmar marging of the goathopodal propods: (5) spine clusters on the
ventral marging of the dactyls of pereopods 3,06, and 7; and (&) secondary
sepments in the outer ranus of the third uropod of mature males.

Follewing the earlier practices of Schellenberg (19361 und Ruolfo (1956}
fand see also Yandel, 19940 1o assipn varions subterranean generi (o groups
(or phyletic lineazes?) within the family Gammuaridae, the dfoceengoniy
group is hergin designated o accomodate the single, rather unigue genus
Afperangonyy. This new croup can be distinguished by the disgnostic
coemnbination of the six characters given above,

Aleerangenrs pelineidus (Macking
(Figures 12, 3

Miphaegws pelfecides Mackin, 1935, npodl =50, pl L Pype lecality - Bird's Mall
Sprimg in southern Panioioc Co., Oklehomal. Hubricht and Macking 1940, p
L9 Macking 1941, n. 29,

Alfeceangonyy peflucides [Mackind, — Schellenberg, 1930, po 35 Humracht,
1945, . hET 1in nart). Hlubrichy, 1230 p.o 18 lin part). Pernmuk, 1433, pp.
443 —ddd; lig. 276 h, J. k. Barmued. 1958, p. 45 Huhricht, 1459, p. 877 (in
Pt Michwilas, 960, pp, 126 — 127 (in part.p. Hureel, 1960, p. 31, I larrel
16, po L2000 Aot Michels, 19600, pp. 30— 32

Advveriad Foanined, — OrLadoMa Pontotoe Ca.: Bird's Mill Spring
Mvpe localitvd, (5 paratvpes (L5 MM 137 144d), J. G, Mackin, {2 Nov,
1930 Coal Cuve, B C Harrel, 2 June 1963 (Harrel Coll}; Muorray Co.t
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seep, 482 monorthwest of Turner Falls, T, Hobricht and 1 G Mackin, 11
Maw 940 (UL 5. N, ML Coll); small spring, 402 mooocthwest of Turner
Talls, L. Hubricht, 23 Apr. 1938 (L0 5 MM, Coll) Wildwoman Cave,
R. O, Harrel, 28 Febo and 10 July 1959 (Harrel Codl); Bitter Enders Cave,
1. B Haolsinger ang B M. MNaorton, 24 June 1964 {Holsinger Coll ).

IMawnoss, Large cavernicolous species easily distingnished  from
A fadeichi, new species (helowd, 10 which it 15 closely allied morphalo-
wicitllv, by larger size of sexuully malore adulis, proportionstely shorer
first antenna and seventh pereopod, smaller and much less spinose dactvls
of percopods & and 7, fewer spines on wropods | amd 2, three o Four fewer
sgeomeary segments in ouler ramues of 1hind uropod of matore males, and
huving more apical spincs on telson, Largest male, 2075 mm; largest
female, 1500 mm,

Corresponding o the description of Mackin (14351 with the Tollowing
addtions and modifications:

Antenna |ovarving from A5 (o 63 pereent as long ws body, A0 e 60 percent
longer than antenna 2 primary Nagellunesath up o 32 sepments. Antenna 2t
peduncular segment 4 with several small, Tatera] spanes on tnner murgin
flagellum with wp 1 16 segments. Gnathopod |- proposd sehguadrace,
plirmar margin slightly conves, armed with a double rew of 18 1o 20 liny
spine feelh, the cuter ones spinate, the Inner anes distally notched @ posterior
angle with & large but unegual spines {maostly notehed ) on outside, 2 nolched
spines an inside; poslerior margin long, nearly straizhl excepl proximally,
with 10 sefs of setae; inferior laterul setae in 2 transverse rows, mostly
singly inseriesds superior lateral setae 0 1 trunsverse row, in 3 sels o 3106
setac cach; dacty) pail slighily curveed, rather slender, Segwment 3 ol Arst
wmalthopod nearly as long us combined lenghs of seoments 3 and 4, posterioe
margin heavily sercse. First coxal plate o linle longer than brosad: distal
margin long, conves, armed with 16 o 17 setae. Grathopod 20 propod
nearly twice as large as that of fiest gnathopod; palmar mangin long, ebligue,
wently conves, armed with an irrcgubar double row 30 0T more tiny spioe
tecth, the outer ones spinate, the inner ones wilh ooy distal ootches;
posteriar angle well deseloped, offset from palmur marging with 2 long,
wnegual spines on outside, 1 osmaller spine on inside: posterior margin
straight distally, convex prosimally, with aboud 7 scts of selaes inferior
lateral selac in lrapsverse row, in sets of 2's, 3% and 375 superior fateral
setde [ ransverse row, in 7 sets, ranging from 2 oto 8 setue per ser) dactyl
Tong ancd curved, nail rather blunt, Sezment 5 of second gnathopoed not as
long proportionately as that of first gnathopod, Coxal plates of pereopods
2 —d a little longer than broad, marginally with 8 o 1] sere. Pereapaod 7
about 33 percent as long as body, o litle longer than pereopod 6, A0 Lo 43
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percent lomeer than percopod 3. Buscs of pereopods 5—7 a little broader
prosimally than distally, posteriaor marging gently convex, distoposieriar
lobes distinet, blumtly roonded, Dactvls of percopods 507, 25 1o 30 percent
ay long us corresponding propods ; dacty] of percopod T with 2 sets of spines
distally an ventral marging that of pereopod & with 1 sec of spines distally:
dactyl of pereopurd 3 without ventral margmal spanes, Breoowd plates vers
smull, narrow, ot extending s far distally as end of second sepment of
perenpods,

Abdominal side plutes; posterior marging gently conves, armed wilh 4
L T short setae D posterior corners small, rounded ; ventral marging withouot
spines. Pleopods: inner rami a lictle longer than ouer ranmi, 45 to 30 percont
Tomger than peduncle in pleopod |, 2010 25 percent longer than peduncies
in pleapods 2 and 2, Mule pleopods: outer ramuos of first with up 10 21
sogments, second with up 1o 20 zegments, thicd with ap 10 17 seaments;
mner rarmi wath 20, F9 and LB semmenls in pleapads 1, 20 amd 3, respectively,
Female pleopods with @ few less scements in both ooter and inner rami.
Peduncles of pleopods with 2 to 3 coupling hooks fusually 2 distally on inner
maroing. Uroped L:oanner ramus o Tittle longer than outer tamos, 43 10 50
percent as long as peduncle, armed with 7 spines: outer ramuos with 10t 11
spines; peduncle with (0o 1] spines. Uropod 20 inner ranus a lintle longer
than peduncle, abowt 20 pereent longer than oater raomus, armed wich 1) or
11 spines: outer ramuos with abool & spines: peduncle with & to 8 spines.
Uropod 3 up te 30 pervent as long as bodyin mature males, up G 20 percent
as long as body in mature females. Uropod 3 of male: inner ramus small,
scale Tlike, less than 5 percent as Tong as peduncle, with | apical spane:
pecluncle longer than broad, armed with several lateral marginal spines and
worowe of distal marginal spines: outer ramus clongate, between 6 and 7
times as long as peduncle in mature males, avmead laterally with numeros
spang clusters and a few plumoese setae, with a rudimentary second sezment
and wiually 5 secondary scgments (rarely 0) in largest males, Uropod 3 of
female: outer ramuos of mature femate between 3 and 4 ames as long as
peduncle, with a wvestigial secomd sgoment, bor lacking secondary sezmoen-
tation. Telson broader than long, apica] margin more deeply cleft in
miles than in females; armed apically with 6 to T unegqual spincs on eich
lobe in bath sexes,

Vvt The extreme sexual demoephism exhibited vy 1he anosoal
developmuent of the third vropod ol the male has already been noted,
Figure 3 illustrutes a comparnson of this stroctore in both males and females
of progressively larger sized animals from the same population sample.
I hoth sexes the second semmenl of the outer ramus rapidly decreases in
propartion 1o un increase 10 the size of the Arst segment, Finally, in older
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animals the secomd segment is barely discernible and sometimes almost
impessible to detect at all.

Fizure 3 alzo illustrates the manner in which the ooter ramuos of the male
third vropod differentiates inte secondary segments as its length concomitant-
Iy increases with the progressive increase in the overall siee of the animal,
Ty addition to this dilferentiation, there is also a positive allometric increase
in the length of the culer ramus in relation o the length of the pedunche
and to the length of the body, The foroer relationship is illustraled in
Fizure 3 the Tatier, caleulated to be approsimately @ pereent, wias based on
measurements of individuals ranging in body length from 1425 mm o
20025 mm, 1o contrast W the male, there apprars 1o be little or no allomery
in the growth of the cuter ramuos of the third uropod of 1he Female.

EHstribustfon nad Ecology, — This species 15 presently known from three
caves, two springs, and one scep located in the Arbuckle Mountains of
soulb-central Oklahoma, Most of these localites ocour in Ordovician
limestones af the Arbuckle uplifl, A. pellecidnr occupies a range of approxes-
rately 30 km, extending from southweslermn Murray County northeastward
1 southern Pontolos County,

The largest collections of 4. pedfucides bave been made Trom a seep near
Turner Falls (17% specimens) and From pools in Wildwoman Cave (se¢
Harrcl, 1960, 19631 which is located about 13 km te the southwest, Hurrel
CL96E3 and dn fiee) reported twe ovigerous females from Febroary collections
mde In Wildwornan Cave and several more from a Janeary collection made
in Coal Cave in Pontotoe County, But, since this material was not included
i the part of the Harrel collection that T exammned, the approsimare clutch
siee [or this specics could not be determined, Coliections Tram the manths of
April, May, June, and Movember did not contain oviperows lemales,

Althaugh A, pefiscidug has been laken from springs, it s probably
Inrzely a cavernicolous species. dMany of the springs in the Arbuckles arc
fed divectly fram caves and solution channels amd could casily afford exit
to the surface for subterrancan anphipods during ceriain times of the vear.
Furthermore, this species is very commen in Wildwomun Cave (Harrel
19600 and its large size would almost cortainly eliminate it from interstitial
habitats, In Bitter Enders Cave, Murray County, four specimens of A
podfncichey were collected from submerged wood in rock basin poals, ranging
Fecens 13 cmoto 30 cmoin depth. Troglobitic isopods (Axeds teidearanes — det,
by H, R, Steeves, 111} were also collected from the same pools.

Rk s, Asoa resuly of the present study, the range of A, pelfncides
is more closely circumseribed and should be restricted o groundwater
hahitats of the Arhuckle Moumains of south-gentral Oklahoma, Although
Hubricht {1943, 1959y included material from central Missauri (Phelps and
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Pulaski Counties) within the range of A, peflecides, my cxamination
revealed that 1hat these populations are morphologically distinet and belang
(o the new specics described below.

Alfoeranganyy hbeiclifi, new species,
{Fiopures 4, 3, A

Attrcrangonpy peffucides (Macking. — Hubricht, [943, po 687 i part). Hu-
kricht, 1950, p. A cin party. — Hubricht, 1959, p, 877 (n pact)s - Micholas, 1960,
pp. | 26— 127 Gin party. — Micholas, [%adh, pp. 30—32,

Material Examined., — Missoum — Phelps Coo: Saliperer Cave, 11,2 km
north of Newhurg, holotype male, allotype female, and 5 paratypes, L.
Hubsreichr, 7 Oel, 1939 Pulaski Co.: Maxey Cave (= Inca Cavel 2 paracypes,
L. Hubricht, 10 May 1942 The holotype and allotype {partially on slide
mountsy, and paratypes are deposited in the U, S, Wational Museun.

Praanss. Relatively larme cavernicolous species readily distinguished
from A, peffucidis by smuller size of mature adults, proportionately longer
first untenna, proportionately longer sevenih pereopod which is 85 o 70
percent as long as the body, mid-dorsal spines on dactyls of percopods 3—7.
larger and more spinose daciyls of percopods 6 and 7, propertionately longer
ouler ramus of third uropod {which has up to 9 secondary secments in The
mature male), more deeply clefl telson in males, and having 4 Lo 6 fewer
apical spines on lelson,

Made (holoryped, Antenna | up to 70 percent 45 long a5 body, aboul
S0 pervent longer than antenna 25 promary Hageflum with up o 35 segments;
acceszory Aagellum short, nol as long as first primary fagellar sepment.
Antenna 2 segment 4 of peduncle o little longer than fifth segment, with
several sets of lateral spincs on inner margin: fazellwm with up o 15
sepments. Mandibular palpal sepments 2 and 3 subegual in lengih s segment
2with ahout 18 inner marginal selac; segment 3 with o nomber of long, inner
rarginal, lateral, and apical setae. Maxilla 1, inner plate with 1 plumose,
apical scta; outer platewith up to 9 curved spines apically, Maxilla 2; inner
plate akout ane-half as large as ouler plale, with aboul |5 slender apival
setae; ouler plate broadesl distally, apical margin shightly concave, with 2
irregulur sels of sctae, the cuter set having fewer and longer setae than 1he
inner sct. Maxilliped ! ourer place long, reaching abogt one-half the distance
along the second sepment of palp, inner margio with o row of about 12
spines, apex with several long setac and about 3 slendar spines: inner plate
much shorter and more parcow than outer plate, apically with abour 4
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slender spines, Lower lip: outer lobes much broader proximally than
distally; inner lobes well developed but only about one-hall as Biree as oeler
[ovles.

Crnathopod | propod similuar 1o that described Tor AL pedfeeidies but walh
a few less posterior marginal and lateral sctae; coxal plate with only @
murginal setae, Gnathopod 2: propod generally similar 10 that af 4, pelfiei-
eftes, bt a litcle less large in proportion 10 frst propod and with a few less
lateral setae, Coxal gill of second gnathopod broadly expanded, with 2
wneguil fobes ahout as shown, Coxal plates of pereopods 2 amd 3 a lilde
longer than broad, with & to 7 marginal setae. Coxal phue of percopod 4
about as broad as long, with 8 mareinal setae. Percopod 7 a little longer than
percopod &, aboul 45 percent longer than pereopod 3. Bases of pereopods
5—7 not much broader prosimally than distally, broadest medially, disto-
pasterine Inbes well developed, broadly rounded, Dactyls of pereopods &
and T large, 40 o 45 pervent as long as corresponding propods, with 4 sels
of spines and 2 ar 3 plumase setae on ventral margins, 3 104 sels of spines
ol doesal marens,

Abdominal side plates and pleopods aboul like those descreilyd Tor A,
peliveidus. Uropaond 10 inner ramus abod 30 percent lomeer than outer ramus,
G0 percent as long as peduncle, armed with about 8 spines: outer ramus with
whont 12 spines: peduncle with 14 spines. Uropodd 20 iooer ramous aboot 30
percent longer than owter ranues, wp to 200 percent longer (than peduncle,
armed with |1 spapes: auler ramues wilh || spines; peduncle with 7 spines.
Urapod 3 up to 45 percent as long a5 body; peduncle lonper 1han broad,
with a Tew lateral and distal spines: inner ramus small, with 2 apical spines;
nuer ramis up to B limes as long as peduncle, with o tiny vestigial (2
second sezment and 9 sccondary seemonts, armed laterally with numerous
sets of spincs and on first secondary segment with a number of Tong, plumose
setae. Telson broader than long, apical morgin el about ene-fourth the
distance 1o base, apical lobes with 4 unequal spincs each,

Fermele (allovype), — Difering from the male in oo few details as Follows:
Antenna 1, 80 to 83 percent as long as body, abowt 30 percent longer Than
antenna 2, with up o 34 sepments in primary faeellum. Antenna 2 with
wp e 14 segments in Bagellum, Brood plates small and narrow, abouwt fike
those described for A peffocifs. Uropod 3 shorter proporaonately, only
ahout 30 percent as long as body: outer ramas less than 4 times as long as
peduncle, with a vestigial second segment and oo sccondary scgmentation.

Vearfation, The marked sexual dimorphism of the third vropod of the
male noted for A, pedficidus s also present in AL bubeichii. 1n the male af this
species, however, the positive allometric relationship ol The length of the
criter rarmes Lo the length of the pedunele and to the body s even stronger.
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In older males the third wropod may be up to 45 percent as long as the
body, Concomitantly, the auter ramus of the male differentiaies into as
many a5 nine secondary scements, as opposed oo enly fve (or rarely sixd in
A petlaeicle,

Type Localiy. The tvpe sories was collevted by Leshic Hubricho Teom
astreant in Salipeler Cave, 1.2 kmoonoeth of Mewbure, Pulaski Co,, bissouri
The physical features of this cave were described by Bretz (1936).

Diseeibwrion ged Feology. — A bubefelitd is presently knossn Teony the
smiall streamts of bwo caves v the Ozark Placau region (Salem Plaean
section) of cemirul Misscur, Both caves are developed in Ordovician
dolomites, oocur in the Gasconade River dramage, and are located about
A5.4 km apart.

Among the seven specimens collected Trom the tvpe locality by Huhricht
(Octoher collection) was a single ovigerous lTemale (1450 mmy with 3
embryas i ihe brood pouch. The embrvos aversged 105 oo in diameter,

Homarks, — Tt is a pleasure to pame this species in honor of Mr, Leslic
Hubricht, whose observations and collections of Treshwater invericbrites
have adsled immensely o the knowledse of aguatic Biology in North
America,

Dhiscussion

A opresently delimited, the ranges of the twa component specics of
Alfaveanganpy are spatially salued by a distance barvier of approsimalely
SM) km, The popelations of A, fudbeich appear e be confined o caves
developed in the Ordovician limestones {and dolomites) of 1he centeal
Ozark Platcau region (specifically the Salem Plateau), while populations of
A, potfucidas are apparently confined to caves and related solution channels
developed in the Ordowician limestones of the Arbuckle Mountains of
south-central Oklahoma (see g T for distribution). The larme siee of
adulis and their almost exclusive association with cave waters strongly
indicale that both species of Affocrangonrye ure largely resiricted to caves
and selution channels, and that these species do net normally ocon’ o
superficial groundwater and interstitial hictopes as do many other subler-
rangdn amphipods (viz., Stvgoneeres afabamensis, 5. fenuis, 8. allesfeniensis,
and Apocraugenyy sufrdis), W apecies of ANocrangonyr are conlined o cave
habitats as implicd by disiributional data, their ranges would be physically
iscdaced Ty {1 stratigraphic differences between the exposures of cavernous
limestones in the Arbuckles and the Ozarks, and {2 infervention of non-
cavernous bedrock (Permian age) that wakes up the ared between the
weslern edge of the Ozark Platcau and the Arbockles.
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Although two ather species of subierrancan crustacocans —  Aseffn
redelemtntny {Hunegerfordt and 57 vgorsecrey alabamensis (51outl — have been
recorded Trom both the Arbuckles and the Crearks (Hubricht, P950; Holsin-
cor, 1967 Steeves, o fr, those specics can presumably underso at least
limated clispersal between these two regions vin subsurface rouates. Both
specics have been taken Tooom habitats fed by superticial groundwaters and
neither specics s apparentty restricied 10 cave walers. In recent pears, as
additional distributional datw bave become available on sublerrancan
crustaceans, it has become increasingly ohvious that the prablems inherent
in the dispersal of cavernicolows amphipod species (0o e., like species of
Alfacrangany e for exumple) are ditferent Trom those inherent in 1he dispersal
af phreeatohitic and interstitial species (e. g., such as those species of S
gonectes mentioned aboved, Inoa recent paper (Haolsinger, 1947 the possible
dizpersal mechanisms of some ol the more wadely ranmng species of Sowo-
e were discussed, and itoways generally concluded that these species dare
by ne means restricted to cave hahitats but can occupy alimest any available
eroundwiter habitat within their ranee,

The close morphobogical allianee ol A, pelfaeidus aned A, rebrichid supgests
that both of these species may have been derived Trom a single sancesiral
species, The question of how long the gene poals of these two species have
been isulted from each other, amd the manner i wlach this iselauon has
been attained, however, cun be answered only approsimately, Did contem-
porary species of this genus diverge from an eplican or semi-cpigcan anoesior
or did they diverge Trom an ancestral Torm already of subterranean facies?
Such guestions muy oever be conclusively unswered., althowsh at Jeast partial
serlutions seem to be attainable on the basis of present evidence.

Aflocrangonyy, like Sregonecies, Sovvebeormus, and  dpocrargenys, s
represemted by specics which are exclusively depigmented, cveless hypogean
forms. Even remotely related epigean species that might be regarded as
relicts of ancestors of these groups are unkaown 1o dare. Bul on the contrary,
two other genera of freshwater amphipods — Crangones and Gamnmaras
are represented hoth in epizcan and subterranean waters by species that are
marphalegically {and genetically ) closely related and vary from eyed,
pizmented forms 1o those withou! these Teatures, Recause of ths fact, plos
some other considerations discussed elsewhere (Holsinger, 19670, T have been
inclined o repard several of the exclusively subterranean senera (cspocially
Stvronectvst as having been of sublerrangan facies since the onset of their
invasion of the freshwater environment, For the same reason (0, e lack
of epizean ancestors and/or surface congeners} | am now somewhat inclined
to resard freshwater Aloceanrones as having orginated ina samilar manner,
although adminedly, at least one alternative possibility (see Below) cannot
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be ruled out. Perbups the best phce 10 search lor ancestral relices of these
sublerrangan genera {providing they are nol extinet) weould be in marine or
brackish wiulers {cl,, marine Seigise vis-g-vis Treshaater Niphorgno!

If one consicders boath historic geology and the present diseeilwtiooal
pavtern of Alocrargonvy, iU s nol inconceivable 1o look to the Cretceous
perind as one of the most likely tmes Tor invasion and colonixztion of
freshwaters by oan ancestral stock. During this period mach of western
Morth Americn was covercd by oan exoensive inland sea (Rammel, 19618
Schuchert and Dunbar, P50, and 01 the hewehe of this embayment o parl
al the Arbuckles would huve been only o Tew kilometers from shallow
marine water, Similarly, the central Ozarks, althoush Farther inland, would
haven heen only abow) 250 km, Tromy arine warers

The colonizalion ol Mreshwater by cirly Afecrgugone stock nuy well have
in the feom of an exploitation of groundwater habitas in general, resulling
ullimately in a generic range which extended oo southern Oklahomi
northeastward 1o central Mussourt, BEventually, as the climate became more
unstable and  progressively driee througheut  the southwesfern Dhiored
States during the late Cenoroie (Schuchert and Dunbar, 1950, Hibbard,
19600, many populaticns of subterruncan amphipods, especially those of
larger specics which could not maintain thomselves in inteestitial and super-
ficial groondwiater hahidats, were probably Torced inte deeper gl more
permanent groundwater hubituls (such as those provided by caves) in order
o survive, Undouliedly, drier conditions during wlacial mimma would have
restilted in Jower and less stable groonndwater tables. Cuves on the ether hond
cfen contain permanent streams even invery dey regions. During o profong-
wd drovght on the surface, caves could cusily serve as refugia for ground-
witler species, which, wnder normal conditions, might survive 0o more
superficial habitats newrer the surface (e, 2, water filled crovices, Tissures,
seeps, eie, ], Since much of the arca between the Qrarks and the Arhockles is
floored by non-cavernows bedrock, the invasion and subsequent colonization
aof caves would have occurred only in the cavernous regions now gecpied
by species of Aloerangonva. Theoretically, thes colonization would v
lead 1o isolation thecugh physical separation of gene pools and subscguently
Lo specinlion,

Fowven if one takes o slightly opposite view and postalates an epigen
anvestor Tor the present subterranean specics of Alfecrgareery, the possibili-
tyv that progressively drier Climatic conditions during the late Cenosoic was
ane of the main factors thal coosed ancestral populations o seek muorg
permanent groundwater hiotopes for survival is a tenable one. During oxtre-
me droughts, virtually all surface water halatats might hove dricd up, leang
anly permanent cave streams as suilable bivtopes, For presumptive evidence



Speleclosy 1 Holameer a29

that hypothetical epipean populaiions of dfacrangomey might have been
preadapled to o groundwuter enviranment, ong can look at parallels found
in the ecology ol many contemporary epigcan species of Crangonpexs anc
Ceanurarns, [nthe humid rewions af the eastern Unted States, these specics
arc wsually inhabitants of shaded wreas inocold water springs or spring-fed
streanms, T some arcas species of Crasgonvy und Gormpraras ave represented
by populations hath inside and outside of caves.

The msjority of epigean, Mreshwater species ol Gammaridae arc apparently
Bl cald stenothermic und photonegative and are therefore, o g large
extent, preadapred o aroundwater conditions, Thus, whether one seeks
hypomean or gpigean ancestors Tor contemparary subterrancan amphipods
(snch as Adocrangonyy), there appear 1o be Tew major ecologweal deterrents
fo the formulaton ol workahle hypotheses wlong the lines sugpgested dbove.

ecembre TYGT

SLIMMARY

The syatemuatics ol 1he Morth American, sublerrangan amphiped genus Ada-
erdbion s e revised and bww species are recopaiied — Al peflueidies (Macking
and S fetricfid, new species. A vcreagorey s ocritically cammered with the Buro-
poan genus Nighoeeg s and several endemic Woerth Armervican gencrn of the Oraagronry
cronpe Becouse of oy unigque morphalegical position, Afeeeangones is remoscd
frong the Crampears proup amd placed in the newly designated  Afoceengoney
proup, Seme factors beligved 1o have inlluenced speciation within the penes are
thiscarsaed inosome detail.

ZUBAMMENFASSUNG

D Svstemarik der nordamerikanizehen untenndschen Amphiped-Gattung Af-
croggen ey wird boarbeirel, ¥wel Speses wenden anerkanot: A, pelfscades (Muackind,
unel eine newe Spenes, A edeichei. Afocrenganex wizd min der curopiischen
Ciartung Apderges und einigen endermisch nornfamerikonischen Gotungen der
Crangoayy Grappe kritisch verghchen. Wegen der cigenartizen morphelogischen
Srellung wrrd A Noerangoeey aus der Croagoveec Gruppe herasspenommen und in
the neugedormie Afverengoncy Gruppe cingerciht. Binige Faktoren, deren Einflufd
aul e Evaletian Bivaen dicscs Genes varausgeselsl werden kann, warden ans-
ubrelich diskutival.
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CHXPLANMATION OF PLATES 104 011 =114 7y

Plate (O3 (1 Adtaermgeney pelipcides (8 acking, Mole 120.75 mm), scep 482 m
narthwest of Turner Fallzs, (dklahomea: 2, b, gnathopoeds 1, 20 ¢, coxal plate of
pereopod 30 d—u, percopods 4, 56, 7,

Plite 105 (21 Alfacraagoney petfucides (Wackint, Male (2175 pung, seep 482 m
northwest of Turner Falls, Oklehoma: d, aldaminal side plates; b, right mandible;
o, wrppond 20, plecped 15 e telson; 1, antenna 2. Fernale (THARN mm, same locality
g, telsan.

Plate 106 030 Aflocrammom v pefincides (Muckin). Third urepods of females from
seep, 482 mnerthwest of Turner Falls — urapads from specimens of the following
Sieess i TR0 moyy by 1400 mmyy o, 1575 oame; ol 1500 . Thicd aropods of
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mgles from the same popalaticn urapoils Trom specimens al the following siaes:
e, BT mm; [ S A0 mme: e, 1425 o by E5S0 men: 0, 17,25 mmg; §, 20025 mme
Al uropods driwn Lo sume seale.

Plate 107 1dy: Afocrwmpaney hadeefnd, new species. bale holotype 013,00 g
aoupper Dips by lower Tip; e, o, masiilae 1, 25 e, mnxdlliped; [ Jelt mandible; g
dentate part of right mandihle; b, bi-lobed coxal gill of gnathopad 2; 0L elion;
1eabdamingl side plates; k, cosal plate of perespod 35 1 pereapod 4 m, 0o uronoeds
1,2

Plate 108 (51 Affocranromre fodrichne, pew speeies. Male halotype Do, antenna 23
f, ¢, pnathopods 1.2,

Plate 109 (60 Affocrameoney iubeicfe, now species. Femaole allotype ¢ 14,50 mmy)
a. by oo perecpods 3,06, 7o wroped 3. Male holotvpe: e, amtenna L f, uropad 3,

Plate IO (0 Distribution of Adocranpesey s suppled area marks the range of
A peitecides and also the approsinute extent of the Arbuckls Mountainag; solid
aroa marks the range of A, Apbeiche. Broker line approxinatsly indicates the masi-
miwm extent of marnme embasment ducing the Cretaceans. otted line represents
the houmdary ol the Oeark Phiteau region,
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