On a New Species of Earthworm from a Mexican Cave 1)

Ly Gonpay GaTE=Y

A hitherlo unknown earthworm was prosent i some of the varions
eave celloetions secured by J. Reddell and hiz nssociales, Whelber the
spocies will be of special inberest to spelenlogists cannot be determined
from available information.

EaDRILUS MEXSCANDS nsp,

Muexivco: San Luis Potosic Sotano de Tlamaya, srawling in zilt ab
bottom of pools of steeam 950 feet below entranee Lo Lhe cave, No-
vemhber 28, 1964, 6-0-0, T, Raines, W. Bell per J, Beddell, Rimstone
pocls, abont D000 feet below Lhe enteance July 2, 1865, $1-0-0,
J. Fish, T. Raines per J. Keddell,

Externul charactervistios Length {conlreacled), G776 mm,
(1964), BO-03 (19630, Diameter, -5 moo. (T964), 3-4 wmon. (1066), Sep-
menls, 100, LR {posterior amputees), 112, H7 {posterior ampulee?),
110, 120, 121 (2 specimens), 122, 123 (3), 124 (2), 125, 125, sperimens
with tail eegenerales (of, Lelow) have 115 and 125 segments. Soma,
nearly ciecular in cross section anterioely, elliptical posteriorly and
with rightl-left: dorzo-ventral dinmeter: 2; 1, Anus, terminal, a verti-
eal slit. Color, none, white after presecvation, in vive “perfectly trans-
parent’™ according to Lhe colleelors, Fven after several daoys preserva-
tion in strong formaling every loop i Lhe dorsal trunk was distinetly
oullined against a dark backeronnd provided by the vazeularization
of the gul wall and the ingesta. Prostemium, broad, perhaps to he
chararterized as prolobous tough seemingly (some specimens) shghlly
indenting segment &0 The lubter condilion, in the past, presumably
would hiave Bbeen called proepilebous, However, in the present speci-
mens, differences appear to vary with condition and to be too small
t0 b worth recording, especially when the anterior end {us in wmost of
tliwse worms) is softencd andfor sroded, The tranzverse fureow de.
marcaling the prostominm from 1, in cach speeimen, 1s abvions See
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vondary annulation, a slightly protuberant setal annulus usually de-
marcated posteriorly by o faint secondary furrow, a presetal secondary
fuprow, sometimes not distinguizhable, Dorsal pores, none.

Selae, eight per pegment, closely paired, prezent Trom 37, o b/xvii,
xix penial and their follicle aperlures more elosely paired, a,d/xvin
lacking (7], AH = 4, A A ca. = 2C but one or the other may he slighily
smaller, B0 ca. = or = X0 When the last fow segments are almost
transversely ollong in cross section, as sometimes happens, the ventral
couplez are on bhe vendral side and the dorsal couples are at the ventral
corners. Nephropores, inconspicuous, in a single rather irregular rank
on each side, at or just in front of the presetal secondary furrow,
anteriorly somewhat median to €, gradually becoming more ventral
posteriorly but still lateral to B,

Sparmathecal pores, minute, superficial, two pairs, ab & and 7/8-8:4,
(Female pores, at B and nearer 13/14 than eq/xiv?) A longitudinally
deep depression {one specimen, second lot), extends from the postsetal
secnmdary furrow of xiv to 19720, Apertures of @ and & Follicles of
xv—xix are on the lateral walls dorsally of the depression. Hudiments
of seminal geooves hetween equators of xvil and xix may be prezent.

Internal anatemy. Septa, present Trom 4/5, 5/5-13/14 museular.
Pigment, none. AL mDr there is no apecial longitudinal muzele band.
In the body wall immediotely under intersegmental furrows at mD,
there iz no weakening of the musculature as in various species Lhat
erronecusly have been thought to have dorsal pores, Altheugh setal
tollicles of each pair are adherent to each other entally, passage into
and through the body wall is diserele, Addilional to those 2 indicated
by the follicles, there are no other gaps in the longitudingl muscula-
ture. The sulbpharyngeal and subezophageal horizontal mesenteries are
preaent and as usual, exeeptl Lhal in seme worms the two appeared to
be continous,

The longitudinal muzenlature iz of a fasciculate kind according to
Prof. W. I, Harman who characterizes it az follows. “Uypically in 44
there is une big bundle (Kastehen) internally fazeiculated into smaller
hundles containing $-17 muacle fibers. The region of BC is divided
into & major bundles that are internally fasciculated, The number of
fibres ig 2-20 but the latter is more characteristic, 20 13 divided intg
approximately 20 internally Tasciculated Kastehen. Each is small and
middarsally 300w wide, with small Faseicles containing 3-20 individual
fibers. Fascicles are more numerous, smaller, and more dizerete dor.
sally., These musele bundles rezemble those of Pheretima diffringens
{Baird, 1869 and more closely resemble vertelbrate musele than any
other earthworm [ have seen”
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Gizzard, none (15). Ezophagus, with low longiludinal ridges {not
lamelliforin) internally in xiii-xv. Caleiferons lamellas, none, In-
testinal origin, apparently o xv {5), apparently in xvi just behind
1516 (3. An abrupt widening of the gub just behind 1617 does pro-
duce an appearance in one worm as of an intestinal srigin in xvii bul
the gut is conslricted ab insection of 17/15. The gnt pertion in xvii has
the gizzard-like resemblonce menlioned below and is filled with food
which mav have been responaible for the distention. Condition did not
permil macroscopic recognition of histelogieal ehaeacters of bssues in
the region sround supposed location of the esophageal valve. A bead-
shaped portion of Lhe gut may seem rather gizzard-like in several
places, g, in xxiv, xxix, xxxv, xxxvil, xli, 1oy of one worm, the colop
at firsl glanee resernbling the pinkish sheen of museles ot actually
due to presence of blood, the widening often not associated with
presenee of food. Typhlosole, beginning in region of xv—xx, simply
larelliform, often gorged with hlood and then almost Black, becom-
ing yuile low posteriorly, ending in the region of the 105th to 114th
segmenta (Table 1) leaving 9 to 20 alyphlosalate. A fairly tongh mem-
birane, presumably peritrophic, in some worms, enclosed Lhe ingesta of
a posterior partion of the intestine, Much of Lhe gut in other woems
wis erply or nearly o,

Tuble 1

Typhlozole termination and segment numnber in Fodeilis meerivanus

Sorial Typhlosoles Atvphlosolate  Telal nuimber
e e ends i segmend srgnents of zegments
1 10a q 117 (poskerior
i 108 M 125 ampattec?
i Irhia 12 121
4 112 (! 124
b 114% 10 124

The dyphlosole of amewoenn, hebind e 78kh of 125 scgments, scemingly
waz interrupted by irrerulor gops inowhich Tittle er o trace of Ehe steoclurg
waz distinguishable. Becanse of o similar condition in other worms, detee-
mmination of Lyplilosole lerminations was abandoned.,

Drorsal trunk, mouch longer than the body and looped, single through-
out, o double o xi-xvi (L), in xvi and xxi (1), bifureating just behind
Lhe Lrain, Lhe branches passing ventrally along with the nervons eom-
missures. Yenbral brunk, camplete, bilureating over the sulipharyngeal
ganglion. Supra-esophageal, in x—xiv, Extra-esophogeals, median to
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hearts, probably passing back ot xi o xi1 al least but enply inoa
posterior pertion of varying lenglh and then not traceable, Subnenral,
nat g teace found an pavietes or on vendral surface of nerve cord rom
one end of the body to the other, Hearts, of x—xin latero-esophageal, of
vi-ix Juteral, in vi—v not found, Last hearls, in xi (15), Two longi-
tudinal veszels (o spaces) are present in the Boor of the intesting close
to m¥, When gorged with Llood they are indicated by externally
visible, longitudinal, dark red ridges corvesponding to a paie of whitish
longitudinal ridges on the loer of the gub internally, When the Lyphlo-
sole is gorged with Dlood, ina group of segmenta, the ventral vessels
{or spares) are not.

Nephridia, avesiculate, Short loops of the thicker portion are in
reginn of OO0 and/or a lateral portion of S0, A lomr hairpin Inop of the
thinner portion reaches laterally and dorsally almost to mD, The slen-
der duct, rarely distinguizhable, seems to pass into the parietes at prob-
able site of nephropore and so is belicved to continue straight through
the body wall, The neck is slender, transparent and uneecognizable
excopt in front of a septum where Ve small funnel s in Lhe region
of A

Andry, not determined. Seminal vesicles, acinous, in xi, xit. Gonoedu-
cal funnels, fooe paies, in x-xiv. AL proper sites for vesicles or ovisacs
i xiil, & pair of saes, smaller than the ovisacs,

Prostates, tubular, looped, juvenile, confined Lo xvit and xix, Penial
setae, two in cach follicle, a functional and a reserve that iz more than
hali as long as the other. Shalts long, slender, gradoally tapering
eetally to an almost hair-lile state. Ornsmnentation, of a few shortly
triangular teeth. They are o large relative to setal width as to reach
entirely across the portion of the shaft that iz in view under the
microseope. A terminal distal portion is usually wrinkled, Shalts pro-
truding to the exterior occasionally arve just visible under the bi-
neciilar.

spermathecas, in viti-ix, at best development fairly large, reaching
up to level of dorsal Tace of gul, Duct, shorter than ampulla. Diverti-
culuen, sessile, ellipsoidal, transversely pleed seross anterior face of
duet, opening into the duet by a middle portion, The dersal margin of
ampullae may be more or less deeply incised to produee a bi-, tri- even
a quadri-lobed appearance. The ventral moargin of each spermathecae
of another worm waz lobulated. Ovaries, fan-shaped, with several short,
egir strings, Ovigaes, in xiv, lobed, Taicly large.

WVenlral follicles begiuning wilh v, vii, or ix, to xvi, protrude
further inlo the coslow, They appear to be enlarged, Protrosion de-
ereases posteriorly in the series,
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Reproduetion, The worms are eonsidered 1o ba i late juvenils
wnil early adaleseent stages, Macroscopically recognizable evidence of
spermt maturation was seen only once—soveral small lecks of sperma-
tozoal iridezeenee on the male funnels that were much better developed
than in the olher specimens. Copulation had not taken place, Organ
deformations, reduetions, or eliminations, such as oflen are associated
with parthenogenesiz seemingly are lacking, Accordingly, amphimixis
is anticipated.

Drevelopment. Firsl externally pecognizable signs of adolescence
are found 1w Lhe region where some sorl of o male feld eventoally will
appear. Apertures of w, b follicles In each puie of xvii-xix are eloser Lo
pach other than in adjacent sermentz. Ventral setae of those zopments
sUll may be proluberanl and &0 visible from the exterior o those of
18 only may be invisible or all ventral setoe in xvii-xix way be un-
renognizable.

Regeneration, {1} Tail regenerate of 11 segments at [EI0G.
{21 Tail regenerale of Y segments al 106117, O couese the number of
amputated segments 13 unkoown but comparison with the segment
numbers of normal, unamputated individuals (ef. p. 63) iIndicates that
in this species and ab certain posterior levels, candal regeneration may
be nearly if not actually equimeric or Ly permerie,

Ingesla Coagolum of Lhe intestinal lumen has a pink linge. Roek
particles were not recognized, Eveon under higher power of Lhe oplical
miscrnseape abaut all that could be zeen were small bits and pieees of
nondeseript shapes thal presumably were orgonie. Seattered here and
Lthere (some specimens) was an occasional black fecle Lhat looked as
if it might b mineral. Thesa worms appear to ba diseriminate Teeders,

Abnormality. One spermatheca of ix (1 worm) had been doubled.
The extra orgon was localed immedialely laleral Lo Lhe normal
poaition,

Habitut, None of these worms were found in the mud “despite in-
tensive geareh’ for thewn, aceording to the collector’s notes. Nothing is
known about the megadrile fauna outside of Lthe vave entrance.

Farasites Coelomie cavities of the last 5 segments of one warm
wore [lled with bits of hrown debreis, Similar debes in two other worms
had been agpeegated into “hrown bodies™ The latter comprized in
dezcending order of frequency: brown corpuscles, small pgeudonayi-
cella-shaped spores, wiscellaneons unknown organisios, selae, uema-
tode eggs (1), in the second worm, brown corpuscles, olher-sized
paewdonavicella-shaped spores. White “brown hodies” weee present
m %, %1 of one individeal and coelomie cavities in x—xii of ancther
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worm were filled wilh similar hodies. Parasites were nol recognized
Lherein, Gregarine trophozoites and nematodes were nob seen in any
of the 15 dissected spacimens,

Syslematics. The Mexivan worms can go equally well into Lhe
acantheodrilid genus Fadeilus as defined by Michaelsen (1907 or hy
Pickiord (1937} or into Acanthodrilns ns defined by Steplenson (1030).
Tn either cose, Lhe Laxon lias species in Australin, New Zealand, Central
America and Mexico, Cuba, Cameroons, South Afries, nnd Madogascar,
Nome of Lhose species has been suspected of profiting from transoceanis
carringe by man, Accordingly, the disteibolion alone zoggests the
polvphyly that 15 so Lypieal of 1hie elassical system of the Oligochasta.
The literature reeords & morphological heterogencity thal now seems
unlikely Lo characterize, abt penerie level, any group of monophyletic
arigin. Thus, Fodrilus appears to be another one of the congeries that
wiere prgarded a2 genero i Lhe elassical svatem, American taxa of (he
Lodrilus congeries alone now need Lo be considered. The genus albways
haz been defined as having holoie (meganepheidial in the elassical
terminology] nephridia, Three species, eisend, trper and tecnm-gmor
Michaelson, T now are kunown Lo have mervoie (Qe, mieronephreidial
i the eclassical terminology) nephodia. By definition those three
spreirs beleng in another familv, the Octochuetidae, There they now
are in a somewhal less heleengenons group, famdellona Michaslson,
1935 (. Gates, 1862). OF forms with haloie nephridia, five, erystalltfer
(Eigen, 1000), divergens (Cognelty, 19003, Aamiger Michaelsen, 1911,
safvadorensis Grafl, 1957, trmejiesi (Eisen, 1806) appear to have well
developed caleiferous glunds, Those taxa, aceordingly, need no lurther
consideration here. Caleiferous tissues were not obzerved in dafrerd
and zifefii Grall, 1957, though well developed ntramural glands could
have been overlooled in vach of those species unless seelions (free hand
or wierotome) of the esophagos werr examingd.

The vave form differs from fafeert, oxfczeatbensis Pickiord, 1938,
vttt wod weliftoraet (Bigen, 19007 as well as sidefi, by having a pair
of hearts in xiil of eacl dizsected specimen, Intraspeeific variation as
o presemce or absenee of heacls in xii of megadeile oligochaetes now
seems Lo be 2n very rare, al least I pormal individioals, as te warrant
consideralile usefulness of the characlers i earthworm systematios,
The vaseular system of E.aleled (Michaplsen, 1923) was nol mentinned
in e pulilished deseription of that species. However, the Cuban form
iz acdequately distinguished from the Mexican by : presence of a large
gizzard in segmenl v, absence of a typhlosole, presence of dorsal pores,
ag well as by spermathecal and other characters. The Mexican cave
worms aceordingly belong to a hitherto undesaribed species,
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Lack of information aboul much important strocture o other
Amerivan species of Eedeifns contraindicales estimating intrageneric
relalionships of £, mevieanns, Close interspecific relationships are more
lileely Lo be evidenced by the genitalia than by soemalie anatomy. Yek,
in apite of the clussical emphasis on genital systems, information still
is needed, expecially abont individoal varialion in characters long
thought to he of systemabic impertanee, Presence of seminal vesicles
in xiund xii of ¥.merivanns, alter Inss of ancestral pairs in ix—x, indi-
rates a phylogeny different from that of erfwtzeadensis which had lnat
Ll pairz of =-xiFhe ancesteal four pairs sUll eharacterize £ faffnerd
and perhaps one or two olther speries.

Bemuarks Gonodneal funoels of il were not suffciently developed
Lo warrant a deeision as to whether they are male or female, Aceording
Lo elassical authorities, gonuds of xii ought to be [emale, in which case
suvs on Lhe pasterine face of 12/13 will e ovisnea, Presence of ovaries
in %11, again aceording to classical authorities, can be considered either
as retention of o primilive ancestral charneler (Michaelsen) or as re-
version {Slephenzon) to o long lost Tormer state. Bven if ancestral
womads of kil were female, their chonge to male now seems with in range
of poasibilities, However, hologyny ralher than hyperandrey is anti-
eipated for 2. mericanus, Funetional holandey in gronp 11 megadriles
has heert recorded (Gates, 19387 Tor an amphimiclic species anly onee
and then moa Texan species of Lhe Acanthodeilid American genns
fhiplacardia,

An answer to the question asked by Reddell, ¥1s the transpareney
oo adaptation to the cave lifed al present is impossible, No informa-
tion s available as to condition of body wall with refrrence to Lrans-
pareney or opaeity for any American apecies of Fodriles,

SUMMARY

Fodpilus mericanus of the megadreile olizochacte family Acanthodrilidae
is deserihed along with some data ws to development, regencration and ab-
noermalily, Relabinnships with its Americon congeners, elten inadegquadely
characierized, are diseussed and lhe present state of Sadeilus systematics is
prilicised. Fowexicanwe seems likely 1o he of unusual interest us Lhe secnnd
species f enrblovorm to bave cvaries in segmemt xii

HESLAE

Dicaeription de Fedeilos mevicanes, oeuvelle pspéce d' Cigoehéle Mégadri-
licle o Ia Tamille des Acanthodrilidoe, sceompagnie de quelgues renscigne-
meni: copcernant e diveloppement, la régéneration el une anomalis.
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Les affinites de cette cspice aves ses congénéres amiricains, sruvent in-
aaffizammenl caractérises, sonl liseulées | Lo peésent slatul de T systémati-
gue des Fodeifies est eritique, Boseerfeonus 0sl sans aucun doute d'un
interit Lout pacticulier car c'est la seconde espice d'Oligochites  avolr des
pvaires dans le segimonl X1T.
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