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Three New Species of Etamphidelus Andrassy, 1977 
(Nemata: Alaimidae) in Southern Chile 1 

A.  V.  COOMANS 2 AND D . J .  RASKI 3 

Abstract: Three  new species of Etamphidelus are described from Orange Bay, Hoste Island, Chile. 
All three are distinguished from previously described species by their numerous longitudinal cuticu- 
lar ridges. E. acucephalus n. sp. is further distinguished by its extremely narrowed anterior body 
region and posteriorly situated amphids. E. fueguensis n. sp. is distinguished from E. acucephalus by 
its anteriorly located amphideal fovea, fewer cuticular ridges, smaller V-an/tail  ratio and presence 
of males. E. yamani n. sp. is more similar to E. fueguensis n. sp. differing from it by a wider head 
end, more posteriorly located excretory pore, longer V-an/tail ratio, more numerous cuticular 
ridges and smaller spermatozoa. E. puccinelliae (Lorenzen, 1966) Andr~tssy, 1977 is transferred to 
Paramphideluspuccinelliae (Lorenzen, 1966) n. comb. The generic diagnosis of Etamphidelus is amend- 
ed, and a key to species is presented. 

Key words: taxonomy, morphology, new species, Etamphidelus. 

During  a survey for  nematodes  at Or-  
ange Bay, Hoste  Island, in sou the rn  Chile, 
soil samples were taken at th ree  sites about  
1 km apart .  Full details o f  those samplings 
were  r e p o r t e d  (9). Except  for  small out- 
croppings  o f  rocks, the area was essentially 
b lanketed  with a cont inuous  thick growth  
o f  tundra .  Soil taken at the base o f  the 
t und ra  held a high degree  o f  humus  con- 
tent  and was well d ra ined  bu t  quite  moist  
with fresh water  f rom f requen t  precipita-  
tion. 

Several samples held specimens consid- 
e red  to be new species ofEtamphideIus An- 
drfissy, 1977. T h e s e  are descr ibed below. 
T h e  collections represen t  a new distribu- 
tion record  for  Etamphidelus, so far  known 
only f rom Japan  (1), India (3) and Peru  (2). 

MATERIALS AND METHODS 

Processing techniques: S p e c i m e n s  wet  
sieved f rom soil were killed in hot  water,  
preserved,  and s tored in 4% fo rma ldehyde  

Received for publication 16 March 1987. 
The expedition to collect the samples was made possible 

through the cooperation of the Universidad de Chile, the 
Armada de Chile, and the Servlcio Agricola y Ganadero (SAG) 
of the Ministry of Agriculture of Chile. 

Instituut voor Dierkunde, K. L. Ledeganckstraat 35, 9000 
Gent, Belgium. 

s Division of Nematology, University of California, Davis, 
CA 95616. 

We thank Adelina Valenzuda-A., Universidad de Chile, 
and Elena Dagnino, SAG, for help in the arrangements; Nor- 
man O. Jones and Michael Dunlap for scanning electron mi- 
croscope photographs; and Dr. Sievert Lorenzen for provid- 
ing specimens of P. puccinelliae. 

for  varying per iods o f  time. La te r  the spec- 
imens were t r ans fe r red  to FAA and pro- 
cessed to glycerin. 

For  SEM studies the glycerin processed 
specimens were first placed in a mix tu re  o f  
g lyce r in  : a l coho l  : wa te r ,  80 :6 :4 ,  t h e n  
b r o u g h t  down in a graded  series beg inn ing  
with 85% glycerin in 30% ethyl  alcohol 
( E T O H )  to FAA. T h e  specimens then  were  
b r o u g h t  to absolute E T O H  by vapor  ex- 
change  in a 32 C oven. Specimens then  
were  t r ans fe r red  to a graded  series o f a m y l  
acetate  in absolute E T O H  f rom 30% to 
absolute amyl acetate.  Af te r  a 15-60-sec-  
ond  sonication in pu re  amyl acetate  they 
w e r e  p r o c e s s e d  t h r o u g h  cr i t ica l  p o i n t  
drying with CO2,omOUnted on stubs, and 
coated with 300 A o f  gold layers. An ISI 
model  3S-130 DS scanning e lec t ron  micro-  
scope was used at 10 kV. 

Definitions: Some recent ly  or  less com- 
monly used terms and abbreviat ions are  as 
follows: monovar ia l  = with one  ovary; an- 
t epudenda l  = with genital  tube  an te r io r  to 
vulva; pos tpudendal  -- with genital  tube  
pos te r ior  to vulva (7); b.w. = body  width; 
c.b.w. = co r re spond ing  body width; c' = 
ta i l /anal  body width; V' = distance f rom 
an te r io r  end  to v u l v a / a n t e r i o r  end  to anus; 
V-an = distance f rom vulva to anus; neck = 
distance f rom anter ior  end to cardia. T e r m s  
r e f e r r i ng  to body symmetr ies  follow Coo- 
mans (4). 

All measurement s  are in mic romete r s  
unless otherwise  stated. 
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SYSTEMATICS 

Etamphidelus acucephalus n. sp. 
(Figs. 1-3) 

Measurements 

Female (n = 5) (type series): L = 1.91 + 
0.13 (1.77-2.09) mm; a = 45.8 + 6.8 (37.6- 
53.5);b = 3.4 + 0.24 (3.1-3.7); c = 12.9 -+ 
1.53 (10.9-15.2); c' = 6.8 + 0.70 (5.9-7.7); 
V = 62.3 -+ 4.0 (57-66); neck = 561 + 
0.05 (510-634) #m; tail = 148 _ 14 (127- 
162) #m; amphid from anterior end = 
34.3 + 3.04 (29.5-38.5)#m; V-an = 573 + 
80 (467-681) t~m. 

Holotype (female): L = 2.09 ram; a = 53.5; 
b =  3.5;c = 13.2;c' = 7 . 2 ; V =  59.8; neck = 
593 #m; tail = 158 #m; amphids from an- 
terior end = 37.0 and 38.5 txm; V-an = 681 
Nm. 

Description 

Body C-shaped, curvature greater in 
posterior third, tapering toward both ends, 
especially toward anterior end (Fig. 1H). 
Cuticle with many longitudinal ridges, 
transverse striations between the ridges 
very fine (Fig. 2D). Ridges starting in neck 
region, increasing to more than 50 at mid- 
body (Fig. 1K) then diminishing in number 
toward posterior end, disappearing on tail. 
Smaller, irregular ridges occur between 
larger ones (Figs. 1K, 2D). Ridges may have 
irregular, oblique longitudinal striae, or 
transverse striae (Fig. 2F). Posterior vulva 
lip corrugated under SEM (Fig. 2F). 

Head very narrow, one-tenth of body 
width at cardia, truncated with slightly el- 
evated circumoral ring (Figs. 1A-C, 2A), 
continuous with body contour. Oral open- 
ing minute (Fig. 2C). Anterior sensilla con- 
sisting of a circlet of  six small inner labial 
papillae around oral aperture and a circlet 
of six outer labial sensory pits from which 
receptor endings may protrude (Fig. 2B, 
C); latter 4.0-4.5 ~tm behind former. Am- 
phidial fovea oval, wide, 4.4-6.1 corre- 
sponding body widths behind anterior end; 
left and right one at different levels, 1.5- 
6.5 um apart (Fig. 1A-C). Amphidial ap- 
erture narrow, transverse (Fig. 2A). So- 
matic sensilla few, situated alongside of  lat- 

eral chord; four usually more prominent 
than others: first occurring 1.8-2.5 body 
widths behind nerve ring (Fig. 1D), second 
0.6-1.5 body widths behind cardia (Figs. 
1J, 2E), third slightly anterior or posterior 
to vulva, fourth mid-tail (Fig. 1 I, L). 

Excretory pore not seen. Nerve ring at 
54.5-56% of neck length. 

Pharynx elongate-pyriform, gradually 
widening throughout  most of  length, more 
so in posterior ~-l/Tth, i.e., 13.6-16% of 
neck length or 2.4-2.6 times correspond- 
ing body width. Five gland nuclei visible: 
dorsal nucleus (DN) large, situated 30-46 
from base of  pharynx; first pair of  ventro- 
sublateral nuclei (SIN) also large, at or near 
level of DN; second pair of  ventrosublater- 
al nuclei (S2N) only half the size of  other 
nuclei, situated about halfway between S1N 
and base of  pharynx (Fig. 1J). Pharyngo- 
intestinal junction consisting of a conoid 
projection into pharynx and a broadly flat- 
tened valve projecting into intestine, latter 
may be followed by a conoid intestinal part. 
Intestine 3-4  cells in circumference, con- 
taining brownish granules, vacuoles, and 
prominent nuclei. Rectum slightly longer 
than anal body width. An oblique muscle 
connects proximal dorsal wall of  rectum 
with dorsal body wall (Fig. 1 I, L). 

Female reproductive system monovarial, 
antepudendal, consisting of reflexed ovary, 
oviduct, uterus, and anteriorly bent va- 
gina. Ovary reflexed to right or left of ovi- 
duct, containing 8-10 oocytes and about 
20 oogonia; ovarial sac with more than 20 
nuclei, its surface tending to wrinkle when 
partly empty (Fig. 1 E-G). Oviduct joining 
ovarium dorsolaterally with a narrow por- 
tion enlarging to a wide sac, apparently 
devoid of nuclei or with a single nucleus at 
its proximal end (Fig. 1 E, G). Junction be- 
tween oviduct and uterus surrounded by 
about 14 closely packed, more-or-less disc- 
like uterine cells (Fig. 1G). Rest of  uterus 
a wide sac containing 20-22 scattered nu- 
clei. Vagina oblique; surrounded by spe- 
cialized muscles (Fig. 3). One muscle run- 
ning ventrolaterally from body side (either 
left or right) behind vulva upward and in- 
ward to anterior proximal wall of  vagina 
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FIG. 1. Etamphidelus acucephalus n. sp. A-C) Head ends of three females. D) Part of neck region showing 
nerve ring and first somatic sensillum. E) Ovary with growing oocyte and oviduct. F) Ovary with fully grown 
oocyte. G) Entire female reproductive system. H) Female. I) Tail. J) Pharyngo-intestinal junction. K) Cross 
section at level of ovary. L) Tail. 
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FIG. 2. Etamphidelus acucephalus n. sp. female. A) Neck region including anaphid (amph). B, C) Head end 
showing inner labial sensilla (ils) and outer labial sensilla (ols). D) Cuticular detail mid-body. E) Somatic sensillum 
(body pore). F) Vulva. Bar on A = 10 ~m; B, C, E = 2/sm; D, F = 5 #m. 

where  it turns  to opposi te  body side at- 
taching dorsolateral ly as a fan-shaped mus- 
cle be tween dorsal side o f  lateral cho rd  and 
the somatic muscles (Fig. 3C, F, I). A n o t h e r  
muscle runn ing  f rom vent ro la tera l  body 
wall (left or  right) an te r io r  to vagina down- 
ward and inward to pos te r io r  proximal  wall 
of  vagina where  it turns  to the opposi te  
body side a t taching dorsolateral ly  (Fig. 3B, 
E, H). Upon  cont rac t ion ,  bo th  muscles con- 
strict the vagina. T w o  o the r  muscles can 

open the vagina; one  of  these runn ing  f rom 
an te r io r  wall o f  vagina to subventral  body 
wall (Fig. 3A, D, G); the o the r  runn ing  
f rom pos ter ior  wall of  vagina to the dor-  
solateral body wall opposi te  and (or) be- 
h ind vulva (Fig. 3D, G). Vulva a t ransverse 
slit (Fig. 2F), pos te r ior  lip can be pulled 
backward by fan-shaped muscles a t tached 
to ventrola tera l  or  dorsolateral  body sides 
(Fig. 3A, D, G). Vaginal and vulval muscles 
clearly modif ied somatic muscles. 
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FIG. 3. Etamphidelus acucephalus n. sp. Vaginal and vulval musculature. A, D, G) Overview and var]afion 
in three females. B, E, H) First set of vaginal constrictors. C, F, I) Second set of vaginal constrictors. A-C,  
D-F, and G- I  from single female each. 



14 Journal of Nematology, Volume 20, No. 1, January 1988 

A ~ B  

: 1 - ~  ,Ill I 
i , i  . . . . . . .  

i:!L!!~! :!,! 
I q ~ ,..il P. : 7: ,:[ 4  11tl 

30,pro 
I I 

A , E ,  G - J 

" E '  

G 

i 1 ~ , . ,  ¸ 

r ~  

h .  " : '2  

[ ' , ,  4~,,' 

, :  

..ill 

. . J i  
• . l l  

.,'11 
!..:!! 

% 

, . ) ,  

!: iii 
ii ":ll 
4:!; 
~ii:!: 

( 
K 

30  t im 
I i r I 

B - D ,  K 

FIG. 4. Etamphidetusfueguensis n. sp. A) Female tail. B) Female anterior end. C, D) Male anterior end. E) 
Vaginal and vulval muscles. F) Male. G) Male pharyngo-intestinal junction. H) Female pharyngo-intestinal 
junction and ventral gland. I) Spicule and supplements. J) Spermatozoa from vas deferens. K) Male, cross 
section of mid-body. 

Tail ventrally arcuate, tapering regular- 
ly toward a conoid tip, with usually one, 
rarely two, minute projection(s) (Fig. l I, 
L). 

Male: Unknown; mature females did not 
contain sperm. 

Juvenile: Resembling female in every re- 
spect except for size and reproductive sys- 
tem. 

The specific name is derived from Latin 
acu = needle and cephalus = head. 

Type locality and habitat: Moist soil be- 
neath deep tundra at Orange Bay, Hoste 
Island, Chile. 

Type specimens: Holotype (female)--col- 

lected by D.J. Raski, 19January 1983; slide 
number 2233, deposited in University of  
California Davis N e m a t o d e  Collect ion 
(UCDNC), Davis, California. Paratypes 
(three females and one juveni le)--same 
data as holotype, deposited as follows: one 
female and one juvenile in UCDNC; two 
females in Nematode Collection, Instituut 
voor Dierkunde, Rijksuniversiteit Gent, 
Belgium. 

Differential diagnosis: E. acucephalus n. sp. 
can be distinguished from previously de- 
scribed species by its extremely narrowed 
anterior body region and posteriorly situ- 
ated amphids. 
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FIG. 5. Etamphidelusfueguensis n. sp. female (A-E) and Paramphidelus sp. female (F, G). A) Anterior end 
showing outer labial sensilla (ols). B) Neck region with excretory pore (exp). C) Anterior end with amphid 
aperture (amp). D) Cross section of mid-body. E) Cuticular details, mid-body. F) Head end showing inner 
labial sensilla (ils) and outer labial sensilla (ols). G) Anterior end with amphid aperture (amp). Bar on A, E, 
G = 5 # m ; B , D =  1 0 u m ; C , F = 2 ~ m .  

Etamphidelusfueguensis n. sp. 
(Figs .  4 - 6 )  

Measurements 

Holotype (female): L = 1 .72  m m ;  a = 3 9 . 9 ;  

b =  3 . 7 ; c =  1 0 . 3 ; c '  = 7 . 3 ; V =  6 5 . 3 ;  n e c k  = 

4 6 2  ~ m ;  ta i l  = 167  ~ m ;  a m p h i d s  f r o m  a n -  
t e r i o r  e n d  = 13 .5 ,  14 .0  # m ;  V - a n  = 4 2 8  

tzm ( m a t u r e  f e m a l e ) .  

Paratype (female): L = 1 .38  r a m ;  a = 39 .4 ;  

b = 3 .0 ;  c = 12 .6 ;  c '  = 4 .8 ;  V -- 7 0 . 5 ;  n e c k  --- 

4 5 4  # m ;  ta i l  = 110  t~m; a m p h i d s  f r o m  a n -  
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FIG. 6. Etamphidelusfueguensis n. sp. male. A) Ventral  somatic musculature in spicular region and somato- 
rectal muscles. B) Tail of same specimen showing spicular, gubernacular,  and copulatory muscles. C) Spicule 
with retractor  and protractor  muscles. D) Left spicule and gubernaculum. E-G) Tail region showing (from 
inward to outward) spicular, gubernacular,  and caudal copulatory muscles (E); preanal copulatory muscles 
(F), and ventral somatic muscles (G). a.pr.sp. = anter ior  protractor  spiculi; c.m. = copulatory muscles (1, 2 = 
preanal; 3, 4 = caudal); p.pr.sp. = posterior prot ractor  spiculi; s.r.m. = somato-rectal muscle. 

ter ior  end = I4.5 ~m; V-an = 297 ~m 
(young female). 

Paratype (males, n = 4): L = 1.61 + 0.11 
(1 .47-1.72)  ram; a = 50.0 + 2.25 (46.7-  
51 .9) ;b  = 3.5 + 0.28 (3.2-3.8);  c = 12.0 + 
0.33 (11.6-12.4);  c' = 4.48 + 0.33 (4 .1-  
4.9); neck = 468 + 44 (420-524)  #m; tail = 
135 + 12 (118-145)  um; amphids  f rom 
anter ior  end = 13.7 + 1.3 (11.5-14.5)  #m; 
T = 46.4 + 4.3 (41.4-49.2) .  

Description 

Female: Body ventrally arcuate  to almost 
straight upon  fixation; taper ing toward 
bo th  ends, especially the posterior.  Cuticle 
with many (> 40) longitudinal ridges, 
transverse striae between ridges fine (Fig. 
5E). 

Ante r io r  end narrow, t runcate,  contin- 
uous with body contour .  An te r io r  sensilla 
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FIG. 7. Etamphidelus yamani n. sp. A) Male anterior end. B) Female anterior end. C) Oviduct and proximal 

part of uterus with coiled sperm (spermatheca). D) Left spicule. E) Female tail. F) Male. G) Male pharyngo- 
intestinal junction. H) Female pharyngo-intestinal junction and ventral gland. I) Coiled spermatozoa from 
spermatheca. J) Spermatozoa from vas deferens. K) Male tail. 

consist ing o f  a circlet  o f  six very faint  inner  
labial papi l lae and  a circlet o f  six p romi -  
nen t  ou te r  labial sensory pits; la t ter  four  
beh ind  f o r m e r  (Fig. 4B). An t e r i o r  end  ~ -  
~ th  as wide as body  at cardia,  abou t  ~ - ~ t h  
as wide at level o f  sensory pits. Amphid ia l  
fovea  na r row,  oval, occupying  one- th i rd  o f  
c o r r e s p o n d i n g  body  width; 1 .6-1 .7  cor-  

r e spond ing  body  widths beh ind  an t e r io r  
end; left and  r ight  one  at same level; fusus 
29 -31  ~m beh ind  fovea (Fig. 4B). Somat ic  
sensilla obscure  excep t  one  oppos i te  vulva 
on ventra l  side o f  lateral  cho rd  and  one  on  
tail (Fig. 4A). 

Exc re to ry  p o r e  39.5 #m beh ind  an t e r i o r  
end,  i.e., 6.3 t imes body  width at ou t e r  la- 
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bial sensilla or 11.5% of neck length. Ven- 
tral gland ending about 1.7 body widths 
behind cardia, shifted to left side of body 
(Fig. 4H). Nerve ring at 49% of neck length. 

Pharynx elongate; gradually widening 
but more so in posterior fifth. Three  prom- 
inent gland nuclei (one dorsal and two ven- 
trosublateral) near base of pharynx, at 
about the same or different levels (Fig. 4H). 
Pharyngo-intestinal junction as described 
above for E. acucephalus n. sp. Rectum 
about 1.3 anal body widths long; proxi- 
mally connected to dorsal body wall by so- 
mato-rectal muscle (Fig. 4A). 

Female reproductive system monovarial 
and antepudendal, ovary reflexed right or 
left of  oviduct, joining oviduct dorsolat- 
erally; oviduct with wide sac-like portion 
containing a single nucleus at junction with 
narrow part; uterus with 26-28 nuclei. 
Proximal part of  uterus serving as sper- 
matheca; spermatozoa coiled, enclosed in 
vacuole-like structures. Vagina oblique, 
surrounded by specialized muscles (Fig. 4E) 
as described for E. acucephalus n. sp. Vulva 
a transverse slit, provided with fan-shaped 
dilator muscles as described for E. acuceph- 
alus n. sp. 

Tail variable in length, almost straight, 
tapering regularly to conoid tip, with or 
without a projection; anal depressor prom- 
inent (Fig. 4A). 

Male: Body ventrally arcuate to almost 
straight except for strongly curved caudal 
region (Fig. 4F). Cuticle with many longi- 
tudinal ridges, starting on anterior neck 
(Fig. 5B), reaching 45 by mid-body (Figs. 
4K, 5D), then diminishing in number to- 
ward posterior end, disappearing on tail. 

Anterior end truncate (Figs. 4C, D, 5A, 
C), ~-~0 as wide as body at cardia, 1/5-1/6 as 
wide at level of  outer  labial sensilla. Am- 
phidial fovea oval, occupying 1A-2k of cor- 
responding body width, 13.5 (11.5-14.5) 
#m or 1.65 (1.5-1.7) corresponding body 
widths behind anterior end; left and right 
at same level; fusus 31.0 (29.0-32.5) #m 
behind fovea (Fig. 4C, D). Amphidial ap- 
erture slit-like (Fig. 5C). Somatic sensilla 
obscure except for caudal one (Fig. 6B, E). 

Excretory pore 44.7 (43.5-46.0) #m be- 

hind anterior end, i.e., 7-8 times body 
width at anterior sensory pits or 10.3% 
(9.1-10.8) of neck (Figs. 4C, D, 5B). Nerve 
ring at 50.6% (49.5-51.4) of neck. 

Three  prominent gland nuclei present 
near base of pharynx, one (dorsal or one 
of ventrosublaterals) anterior to other two 
(Fig. 4G). Intestine with three cells in cir- 
cumference. Rectum short,joining vas def- 
erens opposite proximal parts of  spicule; 
provided with a dorsal somato-rectal mus- 
cle (Fig. 6B, E). 

Monorchic; testis with elongate sper- 
matozoa, latter 20-28 #m long (but diffi- 
cult to measure because of twisting); vas 
deferens long, with several glandular com- 
partments. Spicules slender, 54.5 (51-62) 
t~m along the arc, with median piece (Fig. 
6D); musculature a bifid retractor, an an- 
terior (ventral) protractor and a posterior 
(dorsal) protractor (Fig. 6B, C, E). Retrac- 
tor attaching alongside lateral chord; an- 
terior protractor attaching to anterior clo- 
acal lip, posterior protractor attaching 
dorsolaterally in tail region. Posterior dis- 
tal cloacal wall somewhat thickened, form- 
ing a weakly developed gubernaculum, with 
a protractor running from its proximal end 
toward subventral body wall of  tail (Fig. 
6B, E). Several sets of specialized muscles 
present in caudal region of tail (from out- 
side to inside and for one body side only, 
see Fig. 6A, B, E-G): 1) oblique somatic 
muscles consisting of ventrolateral somatic 
muscles bordering lateral chord in region 
just anterior to most anterior supplement 
until opposite median supplement, and 
running anterio-laterally to posterio-ven- 
trolaterally (Fig. 6A, G); 2) oblique somatic 
muscles along ventral margin of lateral 
chord in region from second supplement 
to about half body width behind cloacal 
opening, running anteriad to subventral 
body wall in region of supplements (Fig. 
6A, G); 3) oblique somatic muscles running 
from ventral margin of lateral chord pos- 
teriad to subventral body wall in first half 
of  tail (Fig. 6G); 4) set of oblique dorso- 
ventral muscles running from dorsal mar- 
gin of lateral chord posteriad to subventral 
body wall in precloacal region (Fig. 6B, F - -  
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c.m. 1); 5) set of dorsoventral muscles be- 
hind previous one, running from dorsal 
margin of lateral chord to wall of cloaca 
(ventral parts partly covered by previous 
set) (Fig. 6B, F--c.m. 2); 6) postcloacal set 
of dorsoventral muscles running from dor- 
sal margin of  lateral chord to subventral 
body wall and posterior cloacal lip (partly 
covered by previous set, by posterior spic- 
ule protractor, and by gubernacular pro- 
tractor) (Fig. 6B--c.m. 3, E); 7) oblique 
dorsoventral muscles running from dorsal 
margin of lateral field in tail anteriad to 
subventral body wall behind cloaca (partly 
covered by spicular and gubernacular pro- 
tractors as well as by the previous set; prob- 
ably equivalent to anal depressor muscles 
in female) (Fig. 6B--c.m. 4, E). During 
copulation muscle sets 1-3, upon contrac- 
tion, probably curling caudal region of male 
around female body, while muscle sets 4-  
6 upon contraction flattening ventral body 
surface of male to fit better onto female's 
body. 

Three medioventral supplements pres- 
ent: posteriormost close to cloacal open- 
ing, median opposite proximal end of re- 
tracted spicules, anteriormost about 21-27 
~m before median one, or at 7-10, 40-47, 
and 67-70 ~m, respectively, from cloacal 
opening. Tail as in female, but more curved 
(Fig. 6B, E). 

The specific name is derived from "Tier- 
ra del Fuego" to which the type locality 
belongs. 

Type locality and habitat: Moist soil be- 
neath deep tundra at Orange Bay, Hoste 
Island, Chile. 

Type specimens: Holotype (female)--col- 
lected by D.J. Raski, 19January 1983; slide 
number 2266, deposited in UCDNC, Da- 
vis, California. Paratypes (one female and 
three males)--same data as holotype, de- 
posited as follows: two males in UCDNC; 
one female and one male in the Nematode 
Collection,  Ins t i tuu t  voor Dierkunde,  
Rijksuniversiteit Gent, Belgium. 

Differential diagnosis: E. fueguensis n. sp. 
resembles E. acucephalus n. sp. in possessing 
longitudinal cuticular ridges but differs in 
the following characters: more anteriorly 

located amphidial fovea (1.6-1.7 c.b.w, vs. 
4.4-6.0 c.b.w, behind anterior end); fewer 
cuticular ridges in mid-body (+ 45 vs. > 
50); smaller ratio V-an/tail  (_+ 2.6 vs. + 
3.8); and presence of males. 

Etamphidelus yamani n. sp. 
(Fig. 7) 

Measurements 
Holotype (female): L = 1.88 ram; a = 41.7; 

b =  3.9;c = 14.1;c' = 5 .5 ;V= 63.2; neck = 
483 t~m; tail = 133 ~m; amphid from an- 
terior end = 16 urn; V-an = 559 ~m. 

Paratype (male): L = 1.68 ram; a = 52.6; 
b = 3.5; c = 15.4; c' = 3.4; neck = 476 ~m; 
tail = 109 um; amphid from anterior end = 
19 txm. 

Description 
Female: Body C-shaped upon fixation; 

tapering toward both ends. Cuticle with 
large number of longitudinal ridges, start- 
ing in neck region, more than 50 in mid- 
body region, then diminishing in number 
toward posterior end, disappearing on tail. 
Since a study with SEM was not possible, 
we have no information about transverse 
striae. 

Head narrow, truncate, contour slightly 
rounded; continuous with body contour. 
Anterior sensilla consisting of a circlet of  
six very faint inner labial papillae and a 
circlet of six very prominent outer labial 
sensory pits; latter 4.5 #m behind former 
(Fig. 7B). Anterior end one-fifth as wide as 
body at cardia and one-fourth as wide (as 
body at cardia) at level of outer labial sen- 
silla. Amphidial fovea wide, oval, occupy- 
ing about half of corresponding body width, 
1.4 corresponding body widths behind an- 
terior end, left and right one at same level; 
fusus 36 ~m behind fovea (Fig. 7B). So- 
matic sensilla eight: first 0.7 body width 
behind level of excretory pore, second 
slightly before halfway between excretory 
pore and nerve ring (Fig. 7B), third slightly 
more than a body width behind cardia (Fig. 
7H), fourth halfway between ventral gland 
and ovary, fifth opposite multiplication 
zone of ovary, sixth just in front of  vulva, 
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seventh ca. 45% of  v-an distance, eighth 
about halfway on tail; the eighth being in 
middle of  lateral chord; the first, second, 
and sixth along ventral side of  lateral chord; 
others along dorsal side of lateral chord. 

Excretory pore at 81 #m behind anterior 
end, i.e., 9.3 times body width at outer la- 
bial sensilla, or 16.3% of neck (Fig. 7B). 
Ventral gland ending about 2.5 body widths 
behind cardia, shifted to right of body (Fig. 
7H). Nerve ring at 53% of neck. 

Pharynx elongate, gradually widening, 
slightly distorted posteriorly. Gland nuclei 
obscure, less than a body width anterior to 
cardia. Pharyngo-intestinal junction con- 
sisting of a conoid projection into pharynx 
and a flattened valve projecting into intes- 
tine. Rectum 1.2 anal body widths long, 
proximally connected to dorsal body wall 
by an oblique, somato-rectal muscle. 

Female reproductive system monovarial, 
antepudendal, ovary reflexed to left of  ovi- 
duct and ventrally from intestine, ovarial 
sac with about 14 nuclei, ovary joined lat- 
erally by oviduct; uterus with about 40 nu- 
clei. Proximal part of  uterus functioning 
as a spermatheca; spermatozoa coiled, en- 
closed in vacuole-like structures (Fig. 7C, 
I). Vagina oblique, surrounded by special- 
ized muscles like E. acucephalus n. sp. Vulva 
a transverse slit, provided with fan-shaped 
dilator muscles like E. acucephalus n. sp. 

Tail ventrally arcuate, tapering regular- 
ly to a conoid tip with two projections; anal 
depressor prominent (Fig. 7E). 

Male: Similar to female, except for fol- 
lowing: head more truncate-conoid (Fig. 
7A), almost one-eighth as wide as body at 
cardia and one-fourth as wide at  level of  
outer  labial sensilla. Fovea occupying only 
a third of  corresponding body width; 1.8 
corresponding body widths behind ante- 
rior end; fusus 38 #m behind fovea (Fig. 
7A). Somatic sensilla seven: first slightly 
more than two body widths behind excre- 
tory pore (Fig. 7A); second 1.5 body widths 
anterior to nerve ring; third 1.3 body 
widths behind cardia; fourth opposite tes- 
tis; fifth opposite anterior part of  vas def- 
erens; sixth opposite median part of  vas 
deferens; seventh halfway on tail; first and 
second in middle, third and seventh along 

ventral side, and others along dorsal side 
of  lateral chord. Three  big pharyngeal 
gland nuclei present at base of  pharynx, 
situated at different levels. Excretory pore 
73.5 ~m behind anterior end, i.e., nine 
times the body width at outer labial sensilla 
or at 16.5% of neck (Fig. 7A). Nerve ring 
at 51% of neck. 

Monorchic; testis with spermatozoa 10- 
11 ~,m long (Fig. 7J), leading to a long vas 
deferens with several glandular compart- 
ments and joining rectum between proxi- 
mal parts of  retracted spicules. Spicules 65 
~m long along the arc, ventrally curved, 
with median piece (Fig. 7D). Each spicule 
with bifid retractor, and with anterior and 
poster ior  re t ractor .  Gubernacu lum ob- 
scure, apparently present because of  well- 
developed gubernacular protractor. Spe- 
cialized caudal muscle system as in E. fue- 
guensis n. sp. Three  medioventral supple- 
ments  present :  pos te r io rmos t  close to 
cloacal opening, median opposite proximal 
end of  retracted spicules, anteriormost 20 
#m before median, or at 10, 52, and 73 
#m, respectively, from cloacal opening. Tail 
as in female, but more curved (Fig. 7K). 

The species is named after the nearly 
extinct Yamani tribe of  original inhabit- 
ants of the southernmost part of  Chile. 

Type locality and habitat: Moist soil be- 
neath deep tundra at Orange Bay, Hoste 
Island, Chile. 

Type specimens: Holotype (female)--col- 
lected by D.J. Raski, 19January 1983; slide 
number 2234, deposited in UCDNC, Da- 
vis, California. Paratype (male)--same data 
and same collection as holotype. 

Differential diagnosis: E. yamani n. sp. re- 
sembles E. acucephaIus n. sp. and E. fue- 
guensis n. sp. in possessing a large number 
of  longitudinal cuticular ridges. It differs 
from the former in more anterior position 
of  amphidial fovea (1.4 c.b.w, behind an- 
terior end vs. 4.4-6.0), wider head end (1/I- 
1/~ of  b.w. at cardia vs. ¼0), less attenuated 
anterior body region, and presence of 
males. It differs from E. fueguensis n. sp. in 
wider head end (1~_1/~ ofb .w,  at cardia vs. 
E-¼0), larger anterior sensilla, more pos- 
teriorly located excretory pore (+ 9 b.w. 
at sensory pits behind anterior end vs. + 
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7), longer V-an/tail  ratio (+ 4.2 vs. -+ 2.6), 
larger number of cuticular ridges (> 50 
vs. -4-_ 45), and smaller spermatozoa (10-11 
vs. > 20 #m). 

Etamphidelus Andrfissy, 1977 

Diagnosis (emended): Alaimidae. Body 
slender, ventrally arcuate to almost straight; 
tapering toward both extremities, espe- 
cially toward anterior end. Cuticle trans- 
verse striae (by SEM only) extremely fine, 
with or without longitudinal ridges. Head 
end truncate, flattened or rounded ante- 
riorly, continuous with body contour. An- 
terior sensilla comprising a circlet of six 
minute inner labial papillae (by SEM only) 
and a circlet of  six prominent outer labial 
sensory pits. Amphids prominent,  fovea 
oval, aperture narrow slit-like to oval, sit- 
uated at some distance behind sensory pits, 
connected with fusus through a long am- 
phidial duct. Pharynx elongate, gradually 
widening, more so in posterior part. Fe- 
male reproductive system monovarial, an- 
tepudendal or postpudendal, ovary re- 
flexed to left or right of  short oviduct; 
proximal part of  uterus functioning as 
spermatheca in gonochoristic species. Va- 
gina and vulva with complex musculature, 
vagina narrow, anteriorly or posteriorly 
oblique; vulva a transverse slit. Postvulvar 
sac (antepudendal females) or prevulval sac 
(postpudendal females) absent. Tail usually 
ventrally curved, tapering to a rounded tip 
without or with one or two small projec- 
tions, or with a dorsally bent, sharply point- 
ed tip. Male monorchic; reproductive sys- 
tem with long glandular vas deferens. 
Spicules ventrally arcuate, with median 
piece. Two to three medioventral supple- 
ments present. Caudal copulatory muscu- 
lature very complex. 

Type species: E. japonicus Andr~issy, 1977. 
Other species: E. manipuriensis Choudhary 

&Jairajpuri, 1983; E. neotropicus Andrfissy, 
1986; E. acucephalus n. sp.; E. fueguensis n. 
sp.; E. yamani n. sp. 

Remarks: 1) Andrfissy (1) assigned Am- 
phidelus puccinelliae Lorenzen, 1966 to his 
genus Etamphidelus on the basis of  the large 
amphids and spicules with median piece. 
The  species was differentiated from the 

type species by its poorly developed ante- 
rior sensilla, a larger (85% of c.b.w.) and 
more anteriorly situated amphid, shorter 
expanded part of  the pharynx, thinner 
spicules, more (= 5) pre-anal supplements, 
hook-like tail, and monovarial postpuden- 
dal female gonads (5,6). A. puccineUiae is at 
least on four points at variance with An- 
dr~issy's diagnosis of  Etamphidelus: the de- 
velopment of the anterior sensilla, the po- 
sition of the amphids, the postpudendal 
female gonad, and the number of supple- 
ments. A study of the type material and 
additional specimens identified by S. Lo- 
renzen showed that A. puccinelliae best fits 
the genus Paramphidelus Andritssy, 1977 
because of body size, head shape, thin- 
walled vagina with backward curve, phar- 
ynx length, single postvulval reproductive 
branch, and relatively broad spicules with 
median piece. The large amphidial fovea 
depicted by Lorenzen (5: Abb.9b) is an ar- 
tifact as already presumed by that author. 
The oval structure is no longer in the po- 
sition shown by Lorenzen (5) but more 
oblique with regard to the longitudinal axis. 
Other  specimens have normally sized oval 
amphidial apertures. These are rather  an- 
terior for the genus Paramphidelus (2 or 3 
lip region widths at level of  sensory pits 
behind anterior end), but this is also true 
for P. monohystera (Heyns, 1962) and P. pa- 
lustris Andr~ssy, 1977. Hence we propose 
Paramphidelus puccinelliae (Lorenzen, 1966) 
n. comb. 

2) Under  the light microscope the am- 
phids of Etamphidelus species appear as a 
more-or-less wide oval. SEM pictures re- 
veal that this shape is mainly due to the 
fovea and that the actual aperture can also 
be slit-like (Figs. 2A, 5C). Comparison with 
Paramphidelus (Fig. 5F, G) shows a com- 
parable distribution of anterior sensilla, but 
a wider amphidial aperture, although the 
latter could be more a specific than a ge- 
neric difference. 

Key to the Species of Etamphidelus 

la. Cuticle marked with numerous (= 
> 40 in mid-body) longitudinal 
ridges ........................................................................................................ 2 
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b. Cuticle wi thout  longitudinal  ridges 
................................................................................................................................ 4 

2a. An te r io r  end needle-like,  amphid-  
ial fovea more  than 4 c.b.w, beh ind  
an te r io r  end  ............... acucephalus n. sp. 

b. An te r io r  end  less a t tenuated ,  am- 
phidial fovea less than 2 c.b.w, be- 
h ind an te r io r  end ............................................................ 3 

3a. Cuticular  ridges + 45 in mid-body; 
body width at cardia 7 - 1 0  times 
head width; exc re to ry  po re  6 -8  
head widths beh ind  an te r io r  end; 
V-an/ ta i l  ra t io  2 .5 -2 .7  ........................................ 
................................................................... E. fueguensis n. sp. 

b. Cuticular  ridges > 50 in mid-body; 
body width at cardia 4 - 5  times head  
width; exc re to ry  po re  nine head  
widths behind  an te r io r  end; V - a n /  
tail ra t io  4.2 ............................. E. yamani n. sp. 

4a. Female with pos tpudendal  repro-  
ductive system ...................................................................... 
.......................... E. neotropicus Andrfissy, 1986 

b. Female with an tepudenda l  repro-  
ductive system ........................................................................ 5 

5a. Female tail as long as male tail (c = 
9 - 1 0  [2], 10.8 [8]; c' = 8-10) ;  male 
with two supplements;  spicules 15 
#m .................. E. japonicus Andrgtssy, 1977 

b. Female tail longer  than male tail 
(c = 5 - 6  [2], 8 - 9  [8]; c' = 2 1 - 2 7  [9], 
8 - 1 0  [8]; male with th ree  supple- 
ments;  spicules 11-12 /~m .............................. 
............................................................................ E. manipuriensis 

Choudha ry  & Jairajpuri ,  1983 

DISCUSSION 

T h e  complex  muscula ture  o f  vagina and 
vulva resembles that  descr ibed for  Alaimus 
(8), except  as it relates to the an te r io r  (Alai- 
mus) r a the r  than the pos te r ior  r ep roduc-  
tive b ranch  (EtamphideIus). T h e  copula tory  
muscula ture  o f  male Elamphidelus is more  
complex  than in male Alaimus (8); this may 
be cor re la ted  with the longer  spicules in 
Elamphidelus males. 

T h e  fact that  the long spermatozoa  are 
coiled and enclosed in vacuoles in the fe- 
male uterus  is new and as yet unexpla ined.  
It is at variance with what  was observed  in 
Alaimus (8) or  in gonochoris t ic  Paramphi- 
delus species observed  by the authors .  

T h e  finding o f  th ree  closely re la ted 
species o f  a presumably  ra re  genus at the 
same locality invites speculation as to the 
origin o f  these species. T w o  species are  
gonochor i s t i c , and  one  seems to r e p r o d u c e  
par thenogenet ica l ly .  T h e  two gonocho-  
ristic species are so similar they could be 
cons idered  sibling species; the pa r theno-  
genetic one  has probably  deve loped  f rom 
an a n c e s t o r  o f  the  o t h e r  two species  
t h ro u g h  a fu r the r  e longat ion and narrow- 
ing o f  the an te r io r  end. T h e  lat ter  process 
is not  u n c o m m o n  in nematodes  and of ten  
results, as here ,  in a pos te r io r  shift o f  the 
amphids.  As yet it is difficult to assess what  
habitat  condit ions favor the relat ive abun- 
dance o f  these alaimid nematodes  in the 
locality sampled. Little is known about  their  
bionomics, except  that  they do feed on blue- 
green  algae (8). 
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