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1 °  INTRODUCTION

A l t h o u g h  n e m a t o d e s  abou nd  i n  soLLs. Li.tt.Le has. .heen  
d i s c o v e r e d  a b o u t  t h e i r  r o l e  i n  t h e  b i o l o g y  o f  s o i l s »  Dune 
s a n d s  w ere  s e l e c t e d  f o r  t h i s  s t u d y  s i n c e  i f  t h i s  " r e l a t i v e l y  
s i m p l e "  h a b i t a t  c o u l d  be  u n d e r s t o o d  i t  would  p r o v i d e  a 
s t a r t i n g  p o i n t  t o  an u n d e r s t a n d i n g  o f  t h e  v a s t l y  more com p lex  
b i o l o g y  o f  a g r i c u l t u r a l  s o i l s .  I t  was t h o u g h t  t h a t  t h e  
nem atode  fau na  i n  sand du nes  would  be d e p a u p e r a t e ,  t h a t  t h e  
e n v i r o n m e n t a l  c o n d i t i o n s  m ig h t  be  s i m p l e  enough t o  be  u n d e r 
s t a n d a b l e ,  i f  n e c e s s a r y  d u p l i c a b l e ,  and t h a t  t h e i r  v a r i a t i o n  
m ig h t  e x p l a i n  v a r i a t i o n  i n  t h e  nem atode  f a u n a .

In an a t t e m p t  t o  a c h i e v e  some u n d e r s t a n d i n g  o f  t h e  
nem atode  fa u n a  t h e  f o l l o w i n g  p o i n t s  w e re  c o n s i d e r e d

1» t a x o n o m ic  c h a r a c t e r i s a t i o n  o f  t h e  nem atode  fa u n a  t o
s p e c i e s  l e v e l .  A l t h o u g h  de  Man ( 1 8 8 0 ,  1 8 84)  d e s c r i b e d  
s e v e r a l  s p e c i e s  o f  n e m a to d e s  from t h e  c o a s t a l  d u n es  o f  
t h e  N e t h e r l a n d s ,  t h e  nem atode  fa u n a  o f  t h i s  e n v ir o n m e n t  
i s  p o o r l y  known. C la r k  ( 1 9 6 0 ,  1 9 6 3 )  and K i l l i c k  ( 1 9 6 4 )  
h a v e  d e s c r i b e d  new s p e c i e s  from New Z ea la n d  d u n e s .

2 ,  e x a m i n a t i o n  o f  t h e  p o p u l a t i o n  c h a n g e s  o f  t h e  s p e c i e s  i n
r e l a t i o n  t o  s e a s o n ,  d e p t h  and o t h e r  e n v i r o n m e n t a l  f a c t o r s .  
The m a j o r i t y  o f  p o p u l a t i o n  s t u d i e s  have  c o n c e r n e d  e c o n 
o m i c a l l y  i m p o r t a n t  s p e c i e s  i n  a g r i c u l t u r a l  s o i l s .

3» e l u c i d a t i o n  o f  t r o p h i c  r e l a t i o n s h i p s .  The t r o p h i c
r e l a t i o n s h i p s  o f  many n em a to d es  a r e  unknown o r  
u n s u b s t a n t i a t e d .  Goodey ( 1 9 6 3 )  g i v e s  t h e  e s s e n c e  o f  
t h e  k n o w le d g e  o f  t h e  b i o n o m i c s  o f  e a c h  g e n u s .

4» g e n e r a l  e x a m i n a t i o n  o f  t h e  b i o l o g y  o f  " f r e e  l i v i n g "
n e m a t o d e s ,  a i d e d  by c o m p a r i s o n  b e t w e e n  c o n d i t i o n s  
i n  v i v o  and i n  v i t r o . B e c a u s e  o f  t h e  s u p p o se d



s i m p l i c i t y  o f  t h e  b i o t a ,  p h y s i c s  and c h e m i s t r y  o f  dune  

s a n d s  c o m p a r i s o n  o f  r e s u l t s  o b t a i n e d  from c u l t u r e s  w i t h  
t h o s e  o b t a i n e d  i n  t h e  f i e l d  seem m ore a c c e p t a b l e  t h a n  
i f  s p e c i e s  from a co m p le x  a g r i c u l t u r a l  s o i l  w e r e  u s e d .
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.STUDIES ON NEMATODES FROM DUNE
S A N D S

I, TYLENCHIDA*

By G, W. YfcAT£S.t Department o f  Zoology, Massey University, 
Palmerston North

ifiet'civt'd fa r  publication 6 October 196S)

Sum m ary

Scutellonema magna n. sp. is described from under Ammophila arenaria (L .) I.ink. 
anti is characterised by its targe size (L * .1 - 24—i MJ m m ) and arcolaticm o f  the whole 
length o f.th e  lateral tieMs, tte lko ivlenchus depressus n. sp. is described from  under 
üem m ch o etiu s  spiralis H ook, f„ and is characterised by the proximity- fo the spear of 
the opening o f the dorsal oesophageal «land (O 20 i), the relative length o f the 
anterior portion the spear tut - 43). the location o f Hie oesophago-intestinal valve 
an terio r to  the excretory pons and the dorsal depression o f the tail. Maies o f Dotiehodßruf 
arenarius Clark from Tayiprs M istake differ from the types in tlw t the median lobe o f  
th e  tad is indented and a ventral rone o) cuticular proctrxe-, is present.

In t r o d u c t io n

Although tie Man (1880. 18X4) described several species o f  nematodes  
from ihe coastal dimes o f  the Netherlands, the nematode fauna o f  this 
environment is poorly known. More recently Overgaarri M ehen  t ä449) 
included sand in a survey of  (lie nematode fauna o f  Ik Da nob soils, and 
Clark (I960, 1963) und Killick (1964) have described new species from 
New Zealand dunes.

The material treated in this and succeeding (tapers was collected by 
the author, extracted using a SeinhovstT elutnator (Seinhor-a, 1956, 
1962), killed by gentle heat, fixed in T A . f ,  and processed to glycerine by 
Seinhorsfs method (Scmhorsl. 1959).

In rho modified de Man formulae a. b, c. V and T have their usual 
meanings; b ‘ total body length length o f  oesophagitis to end o f  oeso
phageal glands (Sher, !% 3ai, c ‘ tail length anal- body width; m 
length o f  anterior part of spear (melenchium) ; total length of  speitr 
(Andrassy, 1962); O • distance o f  dorsal oesophageal gland opening  
from posterior of  spear • total length o f  spear (Perry, Darling and Thorne. 
1959). Spicule longih is measured along the chord.

♦M aterial formerly held a t  Massey U niversity  «»-now in the N em atode Collection,
Zoology D epartm en t University o f C anterbury, 

f  Present■ address; D epartm ent o f Zoology, University o f  C anterbury, Christchurch.

K.Z. J! Sei, 10; 280-6
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Í'umily Hoim.olaimid \i- 
Subfamily H opt .oj. a i m i n .a j '

Genus Scutellonema Andrassyi 1958 
Scutellonema triaena ri. sp.

(Fig. 1 A-j)
M e a SI. K.Y.MENTS:

H i matangi Sped mens 
Holotype female: L 1-5*7 mm; a - 56; b 11-8: b' - 9-1); c --•• 30; 
c' • 2-3; V 52; spear 67 u; m -- 62; O - I I I .
12 female paratypus: 1. M l  mm (s ■ 0-249 mm) (range 1-24- 1-60
mm); u - 50 (39 -57); b 11-0 (10-2-12-3): b' K>3 (7-7-9-5); c • 28 
(23 -34); c' '«■- 2-3 ( i - 8-2-6); Y - 53 (49 -56); spear 64 p  (59-69);  
m -  62 (60-64); O «« 10-0 (7- 7-14- î).
Allotype maie: L I 29 mm: a 46; b •- 9-9; b' - - 7 6; c - 20;  
spear --  5.9 /*; m •- 62: O -■ 10-2: spicules 37 p \  gubL-maetjiurn .18. p:
capitulum 15 ju.
12 maie paratypev; I, . ] 27 mm (s -- 0 047 mm) (range 1-20 1-36 mm);
a -  53 (42 67); b - 9 -9(8 -2  11-8); b' 7-6 (6-6-8-K); c = M 9 (17 21): 
spear 59 p  (53 61); m 60 (56 -63); O - 12-2 (6-0 20-4); spicules 37 n 
(35 -38); gubernaculum 17 p  (16 18): capitulum 13 ¡i (10 15).

Patea Specimens
3 females: L - I 38 mm (I-28 l -5 0 i;a  - - 45 (4 3 -4 9 );  b - 9 - 9 ( 9 0  10-5);
b' -- 7-8 (7-2 8-5); c -- 24 (22-26); c' -  2-4 (2-0 2 9); V -  56 (53-58);
spear 64 ¡i (63 65); m 62 (61 63); O - 9 3 (7-6 1 10),
2 males- L ■ 1-26, 1-31 nun; a 50, 57; b - 9-5, 9 6; b ‘ -  7-5, 7-6;
c 19. 18: spear 56, 59 ¡r, m -.- 63, 67: O - ~ 16, IO; spicules -  35,
3 9 gubernaculum -  16 17 ¡¡:. capitulum ■ - IO. 10 /t.

H a u l  F: Doily usually cur ved vcnlrally. Lip region set off. wiib six or seven 
annules, hut no longitudinal striations. Lip region not a regular hexagon  
in en ja c e  view (Fig. Id). Spear knobs rounded. I.Ixcrctory pore posterior 
to oesophago-intesriual valve and opposite oesophageal glands. Hemizonid  
.1 -4 annule-, anterior to excretory pore, hemizonion 12-23 annules posterior 
to excretory pore. Vulva a transverse slit: epiptygrna single (Fig. lí. j). 
For lour specimens anterior ovary 2 3 -2 % (20-6 25 9) and posterior 
ovary 19-6% (17-4- 23-2). Pliasmids c 2 p  in diameter, situated opposite 
each other and 3 lí) annules posterior to anus. Tail round, with 20 30 
iinpulc-s. Lateral Helds areoiaied throughout.

M ali . Similar lo  icinale e-.cept for sexual climoi phism. Head o f  6 or 7 
annules is 1.1 narrower than that- o f  female. Pliasmids 1.6 22 annules 
'posterior lo donca. Tail with simple bursa and 37-54 annules. Gaber-
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If

f'iu« 1 a -S'—S&fwtiíofipfflit ’ n. sp, a . Lateral view of female. it A ater i of end o f 
'female, c . A ntenor end o f male. y>. i  n tam  view. h. 1 .ateral view of female 
tai!, r,--Lateral view of juvenile tail, o. Ventral view o.F male (a il it. Lateral 
view 'of male Lit! i Vulva! region in lateral view. j. Vulval region in ventral 
view.
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naculum thicker vent rally and knobbed dorsally, Capitulum simple, 
obscure.

J u v e n i l e : Similar to female (Fig, If).

T y p e  H a b i t -vi : Dune s a n d  beneath fimnwphtfu arenaria  (L.) Link.

T y p e  L o c a l i t y : Himatangi Beach. Manawatu N.Z.M.S. 1. NJ48, 751323,
I metre above mean sea level, in partly stabilised sand.

T y p e  S l i d e s : Holotype (teníale), allotype (male), and ¿ 5  female, ¡2  male 
and y juvenile paraiypes are in the Nematode-Collection, Zoology Depart
ment, Massey University. IO female. 5 male and 3 juvenile pai a types are 
in the Nematode Collection, Entomology Division, D.S.I.R.,  Nelson. 
All type material from the type, locality, collections being made on 19 
March. 21 June. 2.0 July and 20 August 1966.

•Other L o c a l i t y :  Palea Ueach, Taranaki, N.Z.M.S, 1, N l 36, 046060, 
IO metres,-in partly stabilised iron sand under Am m ophila arenaria.

D i r  i r e n  ita i. D i a g n o s i s : Scutellonem a m alita  n. sp. is distinguished from 
all other described species oi 'Scu te llonem a  primarily by the areolatum of  
the whole length o f  the lateral fields and its large size. The lateral fields 
in Scutellonema, as emended by Sher (.1963b), are areolated primarily in 
the region o f  the phasmids and anteriorly. The largest specimen o f  a 
species o f Scutellonem a  recorded by Sher ( l%3b) is 1 2  mm for a female o f  
S. grande (Sher).

fam ily  Hoi'i.olaimidal 

S ubfamily Hopi olaiminae 

O cnus Helicotylenchus Steiner. 1945 

Helicotylenchus depressus n. sp.

(lug. 2a - r)

M e a s u r e m e n t s :

Holotype female: 1.. O-hRO mm: a 3ü-9; b - 6 8: b - 6 0: c 54-6;
c I 28: V - -" 1 65-4 -  spear 24 u : nt 43; O 14 5.
II female paraiypes: L  - 0 719 mm (s ■ i 0-213 mm» (range 0-655 
0 801 mm): a -••• 32-2 (30-2- 35-7); b 6-‘> (6 5-7-6); b' -■ 5 - 1 (4-4-6-0):
c 53 4 (41-2 70 M: c' - ■ 1-04 (-76-I 28). V " •,'4’ 65 4
(63-2 67-7) - -‘'-O; spear - 25 ■< (23 27»; m ---43 (39 46); O
20 3 ( 1 4  5 32 4).

f-'i-Nr.M i-.: Body spit al when relaved by gentle heat Lip region continuous, 
hemispherical, with three or four annules but no longitudinal striations.
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V.

}

}

Fto , 2 x -i^ 'H c lk o tv lrm h t!^  d e p ila n s  n . sp. a. A nterior end o f  female. ». Female.
i'. !'.><. fact tw'-v, n, I itérai field .m ierior lo  excretory pore e--cj. Variation 
in o te rlap  of oesophageal gland, n~t. Fem ale taii in latera! view.

F iu . 2 J —fínlhhodcirui' arenarían C lark, Ventral view o f m ale laii o f Taylors Mistake 
specimen.
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Papillae not seen in en f&ee view (Fig. 2ti). Spear, knobs usually rounded 
anteriorly hut concave ¡interioris in some specimens. Excretory pore 
postenot lo  oesophimii-iniestina! salve. Ifeir.i/onid not seen, Oesophageal 
glands somewhat variable (Mg. 2i: hui main overlap ventral. Phasmid
6-41 annules anterior to anus. Tail with 10 -13 annules vcnlrally. depressed 
and with non-annulated section dorsalis- (Pig. 2ii I). Lateral fields not  
«iruolated posteriorly h u t  anterior to excretory duel annules project into 
outer portion of  field (Mg. 2ol.

M.sir: Unknown.

It s i-NitE; Similar to female. In one juvenile paratype taii not, depressed 
tiorsally.

Type HoBii.si: S a n d  b e n e a th  Desinosclwcnus .spiralis Hook, f,

T \  pi- L ocai. i iy -  Binding« Flat, f ake I llesmcie N .2  M.S. I. S94, 035200, 
3 metres above mean seu level, in coarse, stable sand.

Tí!Wi S u d e s :  Holotvpe (female), 9 female paratypus and 5 juvenile 
paraiypes are in the Nematode Collection, Zoology Department, Massey  
University. .3 female and 2. juvenile paraiypes in the Nematode Collection, 
Entomology l)<vision, D.S.Í.R..  Nelson. All collected from the type 
locality on 15 May 1966.

D i f f e r e n t  (At. D i a g n o s i s ;  Helicotylenchus depicssus n s p  is d is t in g u is h e d  
from th e  o th e r  d e s c r ib e d  sp e c ie s  o f  th e  g e n u s  by th e  proximity t o  th e
spear o f  the opening o f  the dorsal oesophageal gland (O - - 20-3, 25 being 
usual minimum for (he genus), the relative length o f  the antenor portion 
o f  the spear ( metcnehium) (m 43), the location o f  the oesophago-  
intestina! valve antenor to the excretory pore and the form oí the ¡aíL

R e m a r k s : Three o f  t h e  female paratypus have prvnntpgnt sporozoan  
cysts projecting from their cuticles.

Family Hí.'t-'í ut AtMiDAf 
Subfamily Dut.it u o d o r i n m .

Dolichodorus arenarius C lark, 1963

Specimens o f  UoUfhothnv.s Cobb, collected from Taylors Mistake are 
considered to be cvnxpcviJjc with I), arenarías although ditloring iii the 
form o f  the mcdutn lobe of  the bursa. Clark. (1965) described (he male tad 
o f  /). arcuarius as having its median lobe rounded posteriorly, and with 
its margin furnished with a snmibei o f  shot'I •'.puuilu-hke cuticular processes. 
The males m the material from Taylori Mistake differ in that the median
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lobe is indented distally, and  there is a transverse zone o f  cuticular 
processes in the region of' the base o f  the  clefts which divide the  bursa 
(1 tg, 2 j) .

In all other respects the material conform s to C lark 's  ( l% 3) description. 

M e asu rem en ts :

7 females: L -■ 2-19 mm (1-97 2-37); a 43 (41-47); b - 8-7 (7-8 9-1); 
c - 65 (49 -84): V - 55 (54  57); spear  -  112 ,t (I0H 117).
7 males: L ■ ■ 1-92 mm (1-71 2 00); a -- 4! (36-47); b - 7-9 (7 6  8-3); 
c 57 (55- 59); spear - -  107 ¡l (101 110): spicules - 30 ,, (47 51).

A c k n o w led g m en ts  -

The au tho r wishes to thank Professor W. C. C lark and M r P, S Dale for guidance 
d in ing  the preparation of this paper. This work was done during Ihe tenure of a  New 
Zealand Univetsitv G ran ts Com m ittee Postgraduate Scholarship
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STUDIES ON NEMATODES FROM DUNE 
SANDS 

2. ARAEOLAIMIDA*

By G. W. Ÿ eatks, !  Department o f  Zoology. Massey University, 
Palmerston North

( Received fo r  publication 6  O ctober 1966)

Summary

Pakira orae n. Ben. et n. sp. t Pleclirmc) B described. It is .dose to  Plectus and Anaplectus 
but is rradilv bonngt. b i r d  bv t íe absence o f cephalic setae, the absence o f caudal 
papillae, toc if»,- r>. e teteiuAíaí glands and the presence of a  cuticulariscd ext retory duct 
which e s te ..  , cevottd the r s ’xletjot l im it  o f the oesophagus. Pandan nema mmvhin'u 
n. sp. (Plectinae) is characterised bv ccphahc annulations, the rem ainder o f the body 
showing longitudinal su ¡anon-, 1 he ntnphul is linear. A prom inent bem uom d is 
present The nia le has tw o ot ,iuee  pm tfw l supplem ents and tw o caudal glands may he 
present 1 emule gonads p a i r e d ,  o p p o s e d  indexed and a  cuticular ( ? )  bods is present 
at each emt ot the transverse , ub  d  opening. Haliplectus /mepui n. sp. {Haliplectidae) is 
chuja-cfcii'std In fiic p test-,ice o f xt taitii plates m the oesophageal bulb, a  post equatorial 
vulva (V î l  -2 Sf> ji  and font d>»ttn?t p ieanal supplements.

Family Pi Jift 11 m l  
Subfamily Pi K t  inu-  
Genus Pakira n. gen.

Gt-lNfRtc D i a g n o s i s ; Plectinae, Cuticle with transverse striae. Lip region 
oilset and with six. equal in m  fa c e .  tips. Prostoma broadi rather barrel- 
*haped; metastoma narrower, triangular in transverse section. Atnphid 
aperture pore-like. Oesophageal bulb glandular, without valve plates. 
Excretory pore ventral and cuticulatised excretory duct extending beyond 
posterior limit o f  oesophagus, Tail without caudal glands. Female gonads  
didclphic, rcftcxcd. '1 es!es pniied. in tandem. Spicules pan cd, g.uho tmculum 
with dorsal process. Pretina I papillae with cuticulariscd ducts present, 
Caudal papillae absent.

Dist t 'Ssn>\' : The form of  the sio mu, the presence o f  u terminal oesophageal  
bull ih paired, opposed ovaries, the .xirinuon o f  the curíele and supple- 
mem s n the male of  Pakira  n. gen, arc consistent with the diagnosis o f  
Pl<cun lOeriey, I.Shii) Mit deDky, 1922.

’‘ M aterial form erly held at Massey University is now in th e  N em atode Collection. 
Zoology D epartm ent, University o f C anterbury.

tP rescp t address; IX pm tniem  ui / o o 'o iy ,  University o f C anterbury . Christchurch. 

N .Z . 31 Sei. IO: 287-03
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Tlie circular am phid  aperture  is in colilliei with the .subfamily diagnosis 
hut M a g g e n t i i  ( l % l a )  studies suggest ilie plecioid ampliid mav normally  
have a  round or oval aperture . The diagnosis o f  Paraplectonema  S trand, 
1934 includes the absence of  s a h e  plates in the oesophageal bulb and  
Chronogaster C obb  191.3 m ay lack caudal glands and term inal duct. 
A lthough  the excretory duct o f  Pakira  n. gen. is not coiled and indeed 
extends beyond the  posterior lunti o f  the oesophagus, it is cuiiculansed 
as in Plectus  Bastian. 1895 temend. Maggenti. 1961b') and Anaplectus de 
Com nck and Schuurinans Stekhoven. 1933 (emend. Br/e-ski. 1963).

The proboluc canno t be described as wing-like or scta-hke projections 
and  this, coupled with the fact that more than just the end o f  the excretory 
duct  is cuticukiriscd, excludes Pakira  n, gen. from W ilsonematinae Chit- 
wood, 1951.

O f  the Plectinae Plectus and Anaplectus a ie  closest to Pakira  it, gen. 
Pakira . may be distinguished from these tw o genera by the absence o f  
cephalic setae, the glandular oesophageal bulb  and the absence o f  cauda! 
¿ila nds.

T h e  generic nam e is from the M aori pakira  ( bald) and refers to the 
absence of  cephalic setae.

P ak ira  orae n. sp.
(Fig. I A- ». Fig. 2a- I')

M e a s u r e m e n t s :

Hoi m y pe male: L ----- i -92 rum; a 36; b 7-1; c 24; c; ■-= 2-3;
T  46% .
12 male paraiypes : L ■. 25)3 mm  (s -571) (1 90-2 ' 34): n •-•- 4 4 (3 6 -5 3 ) ;
b s 7-7 (tv2- 9-0); c -- 22 (18-26): c' •••■-■ 2*8 (2 -1 -3-6): T - 4 5 %  (41-50). 
Allotype female: L. — 2-86 m m ; a -- 48; b 9-6: c ----- 27; c' -  2-5;
V 1 °-3 65
12 female paratypes: i. --= 2 4-4 m m  ts - • 309) <24)3 2 8 6 ): a  -  44(37- 52); 
b •--=- 8-8  (7 -5 1 0 -2 ) ;  c -  24 (20 27); c' 2 9 (¿ .4 -3 -6 );  V -=■ 7
62 (58 67) 1 i a-a - 11.-«)_

M a l e : Large nematodes, with transverse stria tions on cuticle. Six p ro m 
inent hps, each with a pupilla and base o f  offset lip region surrounded  
by proboluc (Fig. 2 a ). N o incisures seen in latera! held,s but two rows of 
hypodermal glands, with cuticular pores, present on each side (Fig. 2a t ). 
Amphid  aperture pore-like, situated near middle of ani clio  r  portion  o f  
siolii,i. Stoma bipartite,  the broad a n te n o r  portion being 8  9 /t long and  
the narrow, poorly defined, posterior portion some 2d /i long, All parts o f  
s tom a tr iangular  in section, with a  ventral depression (Fig, 2d  I,'),
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¡—Pakira ome n, gen. et n. sp. a. Fem ale, ». Male.

G e o p h a g u s  dnryiairnoid ; basal bu lb  ab o u t  one-half  bod) width wide, more 
glandula! than an terio r  portion  and  valve plates lacking. O esophago- 
mtcslinal valve ab o u t  en e H| nart er body width wide and  one-tlurd body 
width long iixcrciory pore ra ther  variable in p o s i t io n (57 oesophageal 
length, mean 6 5 r,„t but.always anterior  lo oesophageal swelling. ( 'u t i c u h r -  
ised excretory duct still visible posterior  to  oesophago-întestinal valve 
(Fig. 2 a ). Caudal glands absent.

Testes paired, io t a iu le m :  an ter io r  testis outstre tched, posterior  restis 
reflexed fo r  short distance ( F-'g. Iß). Spicules arcuate, paired, with slight 
hook on dorsal end and m ore  heavily sclevotised dor.ydly. G ubernacu lum  
with dorsal process: dorsal and  ventral axes heavily s d e r o t ix e d  and  ¡oined 
bv th inner  posterior  region. Tw o pretina! supplements present, the antenor 
m o s t aper tu re  b e in g  56  /t (4 8 -6 5 )  anterio r  t o  cloaca, with eiiticulnrixed 
duets (7 long : supplement glands p r o m in e n t .  C audal papillae absent.
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F to . 2 - Puk ir-i ora n t¡<~ i sp, a. A nterior end, u. .Male tail. c. Female taii. )>~t:, Eu
futí- \tews o u*. s levels.
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Pores o f  h y p o d e r m a  I g la n d s  continue 0 1 1  lo  la ii ,  there a lso  b e in g  one
between the two supplements and one between the posterio r  supplement 
and  the  cloaca. The la tter pore is slightly modified by the presence o f  a 
uny  seta (lug. 2 b).

Similar to  male, a l though som ew hat longer. G o n ad s  paired, 
opposed and  singly lcllexed over ha lf  their  length. Vagina extends into 
body one-third, o f  its widln.

J u v e n i l e : Similar t o  male.

Type S í ides: Holotype, allotype and 12 male, 12 female and 12 juvenile 
paraiypes are in the N em atode  Collection, Zoology D epartm ent,  Massey 
University, Palm erston N orth .  5 male, 5 female and 5 juvenile paratypus 
are in the N em atode  Collection, l.ntomology Division. D.S.I.R., Nelson.

T y p e  L o c a i i i y : Himatangi Beach. Manawatu. N.Z.M .S. I, N14K. 
751.127. in partly stabilised sand under  Am m ophila arenaria  (L.) lank.  
Altitude I O m, 0 5 km inland from high tide level. Collected 19 March, 
20 July and  20 August 1966.

O n  1ER L o u a i i ty :  C astled iff  Beach, W anganui,  N .Z .M .S . 1, N137, 
511857, in stabilised sand under  A. arenaria. Altitude 6 111, 40 m inland 
from high tide level.

R e m a r k s :  T h e  sp e c if ic  e p i th e t  is d e r iv e d  f r o m  th e  L i n  ra  (■ c o a s t) .

Family Pi ic i id .m -  
Subfamily P l e c t i n a e  

G enus  Pandurmema Timm, 1957 
Pandurinema nmwhilia n. sp.

(Fig. 3a ,.j)
M i-a s u r im i-n i s :

Holotype male: L 0 920 n u n :  a  — 38; b ~= 7-5: c ]0-2: c -' 4-5;
I -  32°,,: spicules 21
17 paru type males: L 0 925 mm (s 088) (0 730 1-060); a 40- 3 
(33 4 5 ) ;”b • - 7 5 (6-6  8 b); c - 9-5 (8-5 11-2); c' -- 4-7 (3-3 5-5); 
T  26°,,  (22 36); spicules 20 ,< (17 22).
Allotype female; L 0-750 m m ; a  37-5: b - 6-9; c - - 6 -8 ; c' 8-5;
V . 51 ->.<5

18 para lype females: L - 0-908 nini (s -086) (0-700-1-040); a - 34-7 
(31 38-2); b --- 7-7 (6-7 1 0 ) ;  c -  6  5 (5-5-9-9); e' ^  7 9 (5-6 10-2),
V  , 1 A Cl H- i n - M  4K-  3 ( 4 4  5 2 )  " - s  f - - " - I . r - ' f

M a le ,  Cuticle with transverse rows of  puncttia lm ns and  some 50 longi
tud ina l  striations. Head narrows abruptly and head cuticle has some 
iifieen prom inent annules (Fig. 3c 11). A m p  hid s linear and  ab o u t  one-third
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oesophageal length (Pig. 3a). Lips fused ; eu /a c e  view show» hexamerous  
structure but no papillae seen (Fig. 3e  o ) .  .Stoma short, cylindrical 
Anterior two-thirds oesophagus cylindrical: posterior one-third forming 
panduriform bulb, anterior portion with one set o f  scier uiisal tons, piwt- 
ertoi with three o f  which the nn.-t .•m e un c. equal ¡11 lungih to the other 
two. Ocsophiigo-inlcstinal salve large but UitMng in detail. Prominent 
liemi,Mind ventral to posterior portion of  oesophageal bulb (Pig 3ri ,  
Posteriorly, about un »nal-body width behind ihe cloaca, longitudinal 
strintions less well defined and cuticular pimea mitions coarser but lacking 
apparent order. Tail tapering and possibly two caudal glands present.

Testes paired, opposed. Arcuate spicules paired, about one anal-hody 
width lo,ng. Gubernaculum with dorsal apophysis and lobe-ike collar. 
Two. or rarely three, simule preanal supplements.

Fiat a l e : Similar to m a l e .
Gonads paired, opposed, reflexed. Vulva heavily cuticuiariscd, opening  

a transverse slit with prominent cuticular ( ?) body at each end (Fie, 3n 11.

J u v e n i i . e s : Similar to f e m a l e .

Type Sr.m'Es: Holnlype. allotype and 12 male, 24 female and 8 juvenile 
paraiypes are in the Nematode Collection, Zoology D e p m n  u, Massey 
University. 5 male, 5 female and 2 juvenile paraiypes are m iii Nem atode  
Collection, Lntomology Division. D.S.I.R.. Nelson.

Type liK'-Mitv: Himatangi Beach. Manawatu. N.Z.M .S. I, N148, 
351323, in parly stabilised sand undei Ammophila arenaria (L.) Link. 
Altitude J-0 m, 0-5 km inland from high tide level. Collected 19 March. 
2:1 June and 20 July 1906

patanei Beach as for type locality bn! under

Taylors Mistake. Banks .Peninsula. N.Z.M .S, I, S84- 127496. under 
Desm awkoenus spiralis Hook, f. Altitude 1-5 m, 20 in inland from high 
(ule level

Castlcclil? Beach, Wanganui, L L.M S i. NI37, 5)1857, in partly 
stabilised sand under ,4, arenaria. Altitude 6 m, 40 m inland from high 
fide level,

Spt.ni n- DU'W-rkntiation: The male differs from the single specimen of  
P. filiformis Timm in the presence o f  cephalic annulations, hem.izonid and 
suppléments. For P. f t  lii ui mis L ----- 0-680 nini and c - 3-9. while for P. 
m onilina  L — t> 730-FU60 mm. and t - 8 s- 11-2,

System a n c  Posti i o n : Timm (1957) J c w i iK d  Pwitfurinema ß iijo rm is  front 
a single male specimen and tentatively placed the genos in the Cyatholai
minae. Goodey (1963) concurred willi tins.

C irsiu m fu B ida  Hook, f, 
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From a consideration 01' specimens o f  /'. mowhiiia  n. sp. ibe genus 
seems to belong to the Plectinae. i h e  cylindrical oesophagus is relatively 
much narrower than in most Cyatholaiminae and, coupled with- the 
presence o f  sclerotica lions in ihe terminal bulb, is closer lo the Pketimu 
The form o f  the spicules, preanal S u p p le m e n ts  and especially the guber
naculum are plectoid. The opposition of the testes is characteristic o f  most 
o f  the Plectinae, and the cuticular punetation, Which was presumably a 
factor in assigning Panditrinema io  the Cyatholaiminae, is much liner than 
that o f  a choanolaimid occurring in the sanie coitections. The interpretation 
o f  the amphid o f  Plectus by Maggenti (1961a) as a convoluted tube opening 
fey a simple ova! or circular pore is pot incompatible with th Im u amphid 
observed in Pandurm cm a rmwhitict but the cephalic annul itu n tend to 
obscure the aperture.

Rewvrks: The characters -.’I' (he new species are consistent with the 
diagnosis o f  Pattdurinvma I unm, which was based on a single male speci
men. Timm's, suggestion rhat the umphids are linear is supported. The  
pmphids have been dearly seen in only one specimen, a male, however  
in other specimens a "shadow" was observed in this area and the en.fyce 
views also show the amphids.

In all specimens a prominent. ventral, hemizonid was observed. Although  
no fibres have been observed linking the hemizui 1 1 to the nerve-ring, the 
relationship between (he nerve ring, the oesophageal bulb and the bemi- 
zonid is similar to that illustrated by Sher ( 1963) for various Hoplolaiminae.

O f  25 males examined, 24 had two simple .supplements and only one a 
third.

In nudes stained with acid fuchsin or by Hasbrouck’s (1959) technique 
there appeared to be two caudal glands present, stituated rather dorsally 
in the tail and with a duct leading towards the tail tip. Only a simde 
female and a single juvenile showed such apparent glands on Stauung 
and in only one specimen, a male, have they been observed after normal 
processing to pi vex mu

The specific »aim is derived fro® the Maori, m owhtti ( «  ring) and refers 
to the cephalic an

Family Iju’TOt.AiMin\E 
S u b f a m i l y  H aï  mi  1 f i i n a e  

Ocnus Haliplectus Cobh, 1913 
Haliplectus onepui n. sp,

(Fig. 4a - ® )  '

M easurements;
Holotype female; L =« 0-740 mm: a — 17-5; b ~  9-0; c-> 20-5; c' t-5;  
¥ ^ 0 1 5 5 ,3 1 ; . /
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i g o j u

Piü. 4 ¡i iHp1 vins onepui n. sp. a . Female, a. Mitte, i'. A n te n o r  end. o. Female taii, 
i .  Mide WÍJ. t'. Eu face  eievv.
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8 para type females : L -  0-772 mm (s -.= -076) (0-670 0-920); a ----- 18 
(16 21); b 7-9 (6  6-9-0): c ^  19-5 (16-0-23-0); c '  -■ 1 7  (1-5 2 1 ) :  
Y ;,■= if-» m-* ji.-ï) 5 4 .^ ( 5 ( .2-56-7) i n ' 4 17' ;>.
Allotype m ale: L  0-825 m i ;  a -- 22-0; b — 8 -6 ; c 21-6; e' 1-6; 
X t» 4 4 % ;  spicules 34 p.
5 paratype males: I. - -- 0 -8 5 2 m m ( s  -= -084)(0-730 0-970); a  -= 23 (21-25); 
b  *  8-2 (7-3-8-8); e .»• 20-8 (18-2-24-0):’e '  -  1-7 (1 4  1 9); T  -  44 %  
(40 45); spicules 34 H (31-37).

Patea Specimens
2 females: L  - 0-840, 0-880 m m ; a ->0 u 22-6: b -  7 9. 8-2: c «  24-7.
25-1: c - r .-  J-5. 1-5; V -,  17 59-5 »<*, i .2 n ' 6.
5 m a k s .  L - 0 924 mm (0-900 0-960); a  *=•• 23-9 (22-8-2595); b -  8-8 
(8-4 9-0); c 22-5 (20-7 24-8); c ’ -- 1-6 (.1-4- 1 -8 ); T  42%, (38 47);
spicules 35 /( (34 37). 

i  .’a s t leei i 11 S peut i n en s
3 females: L 0-840, 0-880, 0-930 m m ; a > 21. 20. 25: b > 8-3. 8-5, 8-5;
c ----- 22-7, 21-5, 20-0; e' ^  .1-7, 1-8, 1-9; V -- 11- 40 " %  »•» 44 14'" ’
“  .37 ' \
5 m a lo -  I. - 0-930 rara (0-860 -1-060); a  ---» 24 (18 26); b 8-8  (8-3-9-5); 
e -  22-3 (2! -5 25-2); c '  1 -4(1 -2 ,1 -7); T  ■>= > 40%,',(39-41); spicules 36 u 
(31-39).

1 1 \1 \ 11 - Cuticle vdlowis.h, 1 p  thick, with simple striae, producing arurul.es 
.. wide Striae show little anastom osis  except adjacent io  vulva, and  

d i st.a.1 ly on  tail ( t ig .  4i>). Six small papillae nf  i n n c  ring visible in en fa c e  
view (Fig. 4r).  O uter  r ing o f  papillae not seen. Lips fused. M outh  cavity 
surrounded  by some 24 radia ting  retractive elements as in I t. t'onicephfllum, 
C o b b  in Chitw ood 1956, A m phids  unispira I, broken posteriorly, 5 p  in 
am m eter  and situated 10--.12 ¡i• Jrom  an teno r .  I...itoi,d heids not dilF-iur 
tiatcd hut double row o f  cuticular pores present o n  caeli side (Figs 4 c ~e ), 
Flic rows are separated by the amphid. The pores appear  fou r  times as 
wide as the  striae and  occur at intervals o f  8 10 p, no t  always on striae. 
S tom a rud im entary  ; eheilostom very weakly developed. Oesophagus 
reaches almost to  an ter io r  end : median bu lb  fusiform 0-4-0-5 body widths 
wide: posterior bulb contains fo u r  striated, valve plates and  is Q-55--065 
body widths wide. Ocsophitgo-intestin.al valve distinct, 0-4 body widths 
wide and  16 18 ¡t long. Details o f  intestine not clear but intestine about.
0 - 6  body widths wide anteriorly, narrowing to  0-5 body widths in posterior 
par! o f  body. Large cells observed in in te ttuw of som e specimens. Rectum 
abou t one anal body width long. Anterior lip o f  an u s  often slightly 
protruding.  .Fail 1-5 2-0 anal body widths long, convex conoid in anterior  
two-tldrds, m ore  convex, dorsalfy than  venfrally, term inal portion  nearly
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cylindruid and 0 3 ana Í body widths wide, Spineretle short, blunt and 
(rampaient. Details o f  didelphic, reflexed ovaries usually obscure. Vulva 
slightly eulieularised and extends one-third way across body . Vulval 
lips slightly protruding.

M u.t : Similar to  female. C loaca without p ro trud ing  an terio r  lip. Tail
1-2 ! 9 anal body widths long, c o m e s  conoid through  the  greater part o f  
its length, m ore convex dorsalis' than ventral!) and terminal portion 
bluntly conoid (Fig, 4t.L Tail annu ia ted  to tip but striae more commonly  
anastom osing  on tail than on rest o f  body. Four distinct premia I supple
ments within -47 -57 anal body widths of cloaca (I ig, 4r). Spicules simple, 
long, arcuaie. acute and  FO I -5 anal hod y widths long. G ubernaculum , 
with apophyses, about one-quarte r  spicule length (Fig 4r). Details o f  
lestes obscure.

Juvi nii K Similar Lo female but in smaller specimens tad up to  three 
ana l  body w idths long ¡nui w ithout distal cylindroid portion. Larger 
specimens "how appareul slight sexual d im orphism  in taii. Cuticular pores 
present. A m phid  unispire.

S unni IC Dn t e r e n t i a  i io n  : G  erki eh ( 1963) has rev ixed the gen us Haliplectus 
a n d  gives descriptions of  seven valid species. FI. onepui is d is t in g u is h e d ,  
primarily by the possession of xtriaied oesophageal valve plates, a posl- 
equutonal vulva (V 52-7 57-2 ",,) and four modérate sized premia! 
supplements in the male. H  onepui is distinguished from II. bibulbosus 
(Sclmlz. 1934). the only other described species wiih a postequaforial 
vulva, by the presence of  supplements in the male, shorter spicules 
(31 39 g in //.  onepui cf. 45 50 in //.  b ibu lbaw ,)  and the striated oeso
phageal valve plates. / / .  onepui d i Hers from  I!, schulzi (de Coninck. 1943). 
which also has four supplements in (he male, bv its striated oesophageal 
valve plates, its longer spicules (31 39 ¡i in II. onepui. 20 ,« in / / .  schulzi) 
and  its post-equatorial vulva.

T v e r  Si.i d u s - Holotype, allotype a n d  6 female, 4 male and  10 juvenile 
paratypus in the Ncnnsiodc Collection, Zoology Departm ent.  Massey 
17 nix crs.it> - Palmerston N orth .  2 female. ! male, and 5 juvenile pm ui y pes in 
the N em atode  Collection. ( ntomology Division. D .S .I .R., Nelson.

Typ I l o r u n v ;  1 liruuUngi Beach. Manawatu. N .Z.M S, 1. NI4S, 
”5137?. in partly stabilised »and under Ammophila arenaria (L..) Fink. 
Altitude FO m, 0-5 km inland f iom high tide kwel. Collected 19 March 
a n d  2 0  August 1966.

0 11 irft L o u a i  J i l t s :  A s  ('or t y p e  l uc i d i ty  b u t  u n d e r  D cunosvhoenus spiralis 
H o ok .  I. and  Spinifex hirsutus LabiII.
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Patea Beach, Taranaki, N.Z.M.S, 1, N 136,046060, in partly stabilised iron 
sand under A, arm aria. Altitude IO m, 50 tn inland from high tide level,

CaMleehlf Beach, Wanganui, N .Z .M .S. 1, N 1 37, 511857, in partly 
stabilised sand under A. arenaria. Altitude 6 m, 40 m inland front high 
tide level.

Sumner Beach. Banks Peninsula. N.Z.M.S. 1. S84, 092531, under A. 
arenaria on gently sloping beach, below fiHYVST.

Bird linus Mai. Ullcsntere Spit. N.Z.M.S. I, $94. 035200, under Desmo- 
schoemis spiralis Hook. 1'. in coarse, stable sand. Altitude 4 m; 30 m inland 
from high water level,

RlMUtk.s: The occurrence of  this species in su p ra litto ra l sand points to 
the genus being ecologically interesting. Previously three truly marine 
species have been described, two from  salt marshes, one from a. mangrove  
swani]'), and one from  around th e  roots o f Brazilian pepper (S cfiiim  sp.). 
T itra tions o f  soil suspension with silver n itra te  bau- given valves for the 
total hr.lidc content o f the soil solution o f  0 64 -3 6 . for various sand
samples in which lt .  onepui occurred.

The observation  of  a. chiclostom  in a -second species .supports Gcrlach's 
(!%3> positioning o f  Haliplectus in the development o f  the stoma of the 
Chromodorida on the basis o f  ƒ/. fluruiwms Cobb 1956 (Cobb in Chitwood  
1956). H. awicephalutn  Cobb in ( Ihi!wood 1956, in winch radiating  
refractive elem ents around the oral cavity have also been described is 
regarded by Cieriach (1963! as a probable synonym of  li„ floridanus Cobb  
in Chitwood 1956.

The specific name is derived from the Maori r n , u ( = sand).
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SANDS
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S u m m a r y

The following species arc described, o r recorded: Eurystomina whangae n. sp. which 
is characterised b \ a gubernaculum  which is massive ami Mjuarish lo ovoid p iovunailj. 
with a  dorsal apophysis som ewhat corrugated on ils an terio r edge and wiih an anicn-vty  
directed distal pi incei ion about equal to  the width of the shaft o f the apophysis, / m -  
sonchulu\ hiroi ibis n. sp. has a distinctly offset head, a ventral spm errtte  and Uni » » .iusta! 
papillae; Tusseiichuhis quinquepapillatusn. sp. tacks caudal glands and sptncrettc in the 
male hut has ,t g toup  of live papillae ventralty on the laii; in both /'. li/touiiis and T. 
qnimiucpopilhiitis (here is only a single too th  in the dorsal sects« of the stom a; -Vuimus 
himutangieii.sis n. sp. has eleven to  fourteen pfecloneal supplements in the male; Alaimus 
prunini us de M an, Iotonchus bashlontm  C lark and M vtotn ludus striatus i Thom e) arc 
reedi »led ft oni various localities: M ia»iihut re/h-uts n. sp. is characterised by the 
postern« (¡exilie o f the posterior arm  o f  the lateral guiding piece; M itu w h m  kirikiri 
n. sp. is bugei than M . reflexus und M . latifi unicus Mtilvey, which it resembles most 
closely; Mylonchulus psammophilus n. sp. is closest to M. subsimilis (Cobb) but d istin 
guished by us stom a, spicules and util.

F a m i l y  O n i  h o i  u m i c m  
Subfamily E i 'k y s i o m i m n a k

G enus Eurystomina HIipjcv, 1921 
Eurystomina whangae n. sp.

(Figs 1 a- i?, 2 a g )
MEASUREMENTS
Holotypc male: L - 3-75 nini; a • 66; b 4 -9; c 34; c ¿-2: 
spicules ; 58 fi, cloaca to anterior supplement 230 ¡i¿. anterior > i eut
to second 90 a ; stoma 24 .- 17 ¡c.
8 males : L 4-07 mm (s — 0-311 ) (3-61 — 4 59): a ■ 59 (54 661 ; b 5-3
(4-8 5 9); c - 37 (31 45); c '  - 2-1 (1-7 2-4); spicules 62 ,, {58 65),  
cloaca to  an ter io r  supplem ent 230 p (210 260): an ter io r  supplement to 
second 100 /i. (90 1 IO); s tom a 24 (23 25) ■ 19 ( ¡7  21) /<: cephalic setae 
6  - 12 4 < 8 p..

■'Material formerly held at M assey University is now m the Nem atode Collection, 
Zoology D epartnicnl. University o f C anterbury,

Mb exeat address; D epartm ent ofZ ooIogv . Lmv.-isity ot ( -.tmerhury. C hristchurch,

■V.Z, .ti Sei. 10: 299-521
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I-'k i . 2 -  O u b e n M C u ta  o f E m .m tm b m  &pp„ orientated -with d o r s a l  a p o p h y s is  lo  left, 
a <t, E. whan&te ». sp. i t .  stemnairmi (after D i i l c t x w i ,  1920) .  t. E. nmatQ 
(after Ingits. 19*2).

A llotype fcnw lc: L  .== 4 -8 4  m m ; a =? 6 4 ;  b  <*« 6-0; e ?«? 32; cf 2 r6;- 
V - iri-t 5 9  íe s to m a  25 a  15 g,
8 fem ales : I. = 4 -7 4  m m  (.- -  0  3 6 6 )  (4- 35- 5- 28) ; a  - - 64 (5 4  72) ; b  5 8 
(5 3 fi-2 );c  = -3 4 (2 9  4.3); c  - 2-7 (2 5 3 1); V 1(’ l ( h ; ' u  64 (5 9 -6 6 ) 
h  u i*« o  1 1 s> ,  s J o m a  2 5  ( 2 5 - 2 5 '  s  2 0  ( I 8 - 2 1 )  ; i ;  cephalic se tae  ê  k  ¡ 2

4  '■ 8 g .

Mai r; H ead  ro u n d ed  an d  slightly oil set from  body. An ou te r circle o f 
ten  cephalic setae, six longer th a n  th e  remaining four, and an inner ring  o f  
six sm all papillae border the hexagonal mouth opening (Fig. 1a).

The cephalic se tae a p p e a r  to  have a sm all lobe at the ir base on which 
t>ne o f  the papillae is situated . B uccal cavity bipartite. In th e  p o ste rio r  half  
o f  the an te rio r p o rtio n  four  rings o f  denticles are present,  b u t  th e  most 
p o ste rio r ring  lacks denticles in the left dorsu-la te ra l sector (F ig  I a ) .  

The denticles in the an te rio r  row  are som ew hat longer th a n  those in the 
succeeding rows, in  the p o ste rio r po it ion  o f  the buccal cavity  three teeth 
are present, th a t arising  in  the rig h t v e n t ro la te ra l  sector being the largest 
an d  projecting an terio rly  to  a b o u t th e  level o f th e  un terionnoxt ring  o f 
denticles. T he sh o rte r  leeth o f  the left ventro-la teral and  dorsal sectors 
n tav  not reach th e  posterio r ring  o f  denticles lixcretory pore  lies opposite  
th e  middle o f she posterio r p o rtio n  o f th e  stoma.

The oesophagus is long, cy lindrical a n d  w ith o u t apparen t specialisation. 
T he nerve ring  crosses it a t ab o u t o n e-q u a rte r  o f  its length . N o  eye-spot* 
observed.

T he  cuticle lacks bristles and  annulations b u t longitudinal ridges are 
present. H ypoderm a! g lands are p resen t an d  paired  cu ticu lar pores occur 
laterally abou t every tw o body-widfhs over the g rea ter p art o f  the body.
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' th e  laii is conoid, curses  veninilly and the tip hears the rounded  lips o f
the cauda! gland d u e t  (Fig. I d ).

Testes obscure. A simple wjtileroux supplem ent lies immediately  a iuer io r  
fo the cloaca. T w o cup-like supplements lie at approxim ately  tai Mengi h 
intervals an ter io r  to the  cloaca. These two supplements lack well developed 
internal projections and  a  duct is present in the ir  bases but the glands 
have not been seen. W hen relaxed by gentle heat the an terior-m ost 
supplem ent is usually te tractcd , the  other two projecting (Fig. Id). Spicules 
simple, arcuate, proximalis- cephala ted. G ubernacu lum  massive and 
squarish  to ovoid proxïmally wilh a dorsal apophysis som ew hat corrugated  
on its anterior  edge and with an anteriorly  directed dislal projection about 
equal to the width o f  the shall o f  the apophysis (Figs it) and 2 \ - a ) .  In 
ventral view this distal projection is seen to be concave.
FrwM.r: Similar to mule. G o n ad s  paired, opposed and  reflexcd two-thirds 
o f  the way io vulsa. Vulva transverse slit ab o u t  half  body width (Fig. It-). 
Vagina noi strongly cmkulari.sed and  extending one-qua ne t  way across 
body. On each side eight glands are present in vulval region (Figs 1 i - 1■>. 
Rectum one and a half  to  two anal body widths long.

Jl-vt.Nluu Similar lo female except tha t  only three rings of  denticles occur 
in vite an ter io r  portion  o f  the stom a. The distance between the  rings is 
som ew hat g rea ter  than in m ature  specimens.
D it tT R oniA i D i a «»n o m s : K. khannae  is distinguished f r o m  all o the r  
described species o f  Eurystom ina  by the shape o f  the gubernaculum . In his 
review o f  the genus Inglis ( 1962) suggests that the male genital appara tus ,  
particularly the fo rm  o f  the gubernaculum , is perhaps the best character  
for distinguishing the m any  inadequately  described species o f  Eurystomina. 
O f  the p.ubernueula figured b y  Inglis only those o f  E. am ain  tF ber th .  1863) 
and I .  stenolaim a  (Ditk-vsen. 1930) have an outline com parab le  with that 
o f  ƒ;. ti hangar. In E. ornata, however, the proximal end o f  the apophysis  is 
swollen in to  two rounded knobs (Fis .  2t) and  in E, stenolaim a  there is a 
tr iangular  fortunen in the  proximal portion  (Fig. 2h),
T y f f  S t i n t s :  Holotype. allotype mid 5 mule,. 5 female and ft juvenile 
paratypus arc in the N em atode Collection /o o lo g y  Department. \1 .issey 
i. n i w r d n . 2 male. 1 lcn>.ile and 2 juvenile parctv pes are in the N em atode 
( obccii'om F ¡Homology Division. D.S.! R.. Nelson.

Tv M M ic A U n :  'i ay lor s Mistake. Banks Peninsula, N .Z .M .S . t. S84 
127496, in partly .-labiliscd sand under Desmvsrhoenus spiralis Hook f. 
A ltitude 2 m. 2-0 in inland f rom  high tide level. Collected 15 May 1966. 
O n u  R Lot A U T U s: Specimens o f  Eurystomina  sp. from the following 
localities have iv c n  examined, but in. the absence of  males no  specific 
de term ination  has been possible.
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Himatangi Beach. M a i ta i 'Un m sand under Spinifex hirsutus Labill. 
Collected by W. C. C lark  i teníale with the following dimensions.  
L -- 4'43 mm; a =•- 68; b ----- 5-0; c -  49; c ’ - 2-4; V !r> “ 69 n '-'; 
sterna width 19 /¿, length 24 ¡i.
Birdlmgs Flat, Ellesmere Spit, N .Z.M .S. I. S94 0352Q0 under D. spiralis 
in  -coarse, stable sand. Altitude 4 m, .30 m inland from high tide level. 
Juveniles only.
Palea Beach, Taranaki, N.Z.M.S. 1, N136 046060, in partly stabilised 
iron sand under Ammophila arenaria  (L.) Link. Altitude 10 m, 50 m inland 
from high tide level. Juveniles only.

Ri marks ; The clore similarity o f  the structure o f  the head of  E, whangae
to that of  E. p e ttiti Inglis and the obscurity o f  most the other structures 
except in the tai! region would seem to support inglis (1962) contention 
that the malu genital apparatus is a good basis for the differentiation o f  
species in Eurystomina.

Of the 38 nominal species dealt with by Inglis all are truly marine except 
for E. terricola (de Man. 1907) which was described from soil soaked in 
brackish water. No male of h. terricola  is known but de Man's measure
ments o f  the female {!.. 7-z nuu, a - 90; b ----- 8-5; c 50; V 60%)
suggest it is distinct from /- whangae 

Oligochaeta chnctac w r c b scved  in the intestine o f  one female.
The specific epithet is d e m  cd from the Maori whanga (----- bay).

Family Ironidae 

Subfamily Ironinae 

Genus Trissonchulus Cobb, 1920 

Trissonchulus littoralis n. sp.

( F i g s  3 a -~f , 4 a  d )

M easurements

Holotype male: L 2-48 mm; a 52; b - -  7-5; c ~  46; e' 1-4;
pharyngeal rods 4 9 /»;'[' - 37-4; spicules -  41 gubernaculum • ■ 19p. 
12 male paratypus: I. - 2-74 mm (s . 0-283) (2-23-3-07): a - - 61 (52 69): 
b -  8 4 (7 -2  9 3): c 52 (42 59); c 1-4 ( 1 4  1-5); pharyngea! rods 
47 fi (45 49); 1 35 0 (23-6 45-9); spicules 42 « (41 45): guber
naculum ■ 19 ¡i (16 21).
Allotype female : I. - 2-33 mm: a 51 ; b ;-== 7-5: c --  43; c' 1 5:
pharyngeal rods -■=- 47 //; V -  56 iV*
12 female paratypes: 1. ----- 2-7.1 mm (s 0-266) (2-33- 3 07): a - 57 
<51 -68); b  ; 8-5 (7-5-9 5): c 51(43 57); c ' -  - ï 4 ( I 2 I 5). pharyngeal
rods 47 g (45 49); \  55 (49-57) u-í.-m <>\



304 N e w  Z e a l a n d  J o u r n a l  o f  S c i e n c e [M a r c h

:K

D E

Vi

\ \

300  jj A 

150jüC,F 

50  ju D, E

¡•io. 3 ■Jri.isonehuiii-x íitium íh  n. sp, A. DiOre maie, ¡i. En face view f , 
region.-». Head o f  m ature specimen i Head of juvenile specimen

O eso p h aaea l 
r Testes.



1967] Y i î a i e s  N e m a t o d e s  f r o m  D u n e  S a n d s 305

M a l e :  Body usually straight when relaxed by gentle heat. Lip region set 
off, with an ¡imer ring o f  six papillae each on a lip, and an outer ring o f  
ten papillae (Mg. 3t0. Oral opening surrounded by three lip-flaps, with 
denticles along their edges (Fig. 3b). Each of  the three pharyngeal rods 
bears a single, o u t w a r d l y  curved, tooth at its anterior end (Figs 3 d ,  e ). 
Amphids cyathiform. Oesophagus basically dorylaimoid, being modified 
to support pharyngeal rods anteriorly and more glandular posteriorly. 
Cuticle with longitudinal striations. Oval hypoderma! glands, about one-  
quarter o f  a body width wide, occur at i ntei vais o f  about two body widths 
from the oesophageal bulb to the cloaca. Tail short, stout, and rounded. 
Caudal papillae not seen. Spinerctto opening ventral, prominent (Figs. 
4 a , b) .

Testes paired, opposed. Anterior testis m i u  I iger than posterior 
(Fig. 3f ). Spicules paired, similar, complex md stout with narrower 
proximal end and curved distally. Gubernaculum complex, indistinct 
proximaily. with poxtenoilv directed apophysis and -lobe-like portions 
near tips o f  spicules (Figs 4a , n). Faint copulatory muscles visible for four 
tail-lengths anterior to cloaca. N o distinct supplements observed.

Female: Similar to male.
Vulva, a transverse slit extending one-third way across body. Anterior 

oviduct present but ante! ¡or ovary weakly developed, indistinct and 
apparently non-fum tioria!. Posteriot oviduct and ovary prominent, 
rc-llexed but relatively short (Fig- 4n). N o  eggs seen. Tail similar to that 
o f  male (Fig. 4 c ).

J t . v t . N J L f :  Similar to male. Secondary teeth present (Fig. 3 e),

Tver L o c a l ! i v: Summer Beach. Banks Peninsula.. N .Z.M.S, I, S84, 
092531, below extreme high water spring tide, in pnnly stabilised sand, 
under Ammophila arenaria I L.) Link.

T y p e  S l i d e s : Holotype ( m a le ) ,  allotype (female), a n d  13 male, 12 female 
and 18 juvenile p.iraivpe.s are in the Nematode Collection. Zoology Depart
ment, Massey University. 5 male. 5 female a n d  8 juvenile paratypes are 
in the Nematode Collectum, Entomology Division, D.S.I.K., Nelson. 
All type material collected Iront type locality 15 May 1966.

D i f f e r e n t i a l  D i a g n o s i s : T. littoralis n. sp. may be distinguished from the 
described species o f  Trissom'liulus by its offset lip region, the longitudinal 
striation on the cuticle, the non-functional ¡interior ovary, the shortness 
o f  the posterior testis in relation lo  the anterior, the form o f  the guber
naculum, the absence o f  caudal papillae and the ventral location o f  the 
spinerette. O f the described species T. oceanus Cobb. 1920 is closest to 
T. littoralis.

Scient*« 10
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Trissonchulus quinquepapillatus n, sp.
(Fig. 4h f)

MEASUREMENTS 

Patea specimens
'Holoiype nialö: L 5-83 mm; a «•« 100; b 4*9; c 65: spiculcs 65 /*. 
paratype male : L 6 57 nun ; a * 131 ; b -  7-1 ; c — 67; spicules * 62/¿. 
Allotype female: L ■ 7*7.1 mm; a - 129; b ■ ■ 5-9; ç  - -  80; V - 58 •V7, 
Castledill specimens
2 parais pe males. I. (v5h, (v .25 rnip; a ¿-- i ¡0, ‘18; b 5*7, 5 •7'; e - 71, 
68; spicules 50, 62 ¡i.
F lim a ía n g i  sp e c im e n
1 paraiype male: I. • 5*55: a -y...H6; b 5*4; c --- 71 ; spici le 100 u. 
Bndimgs I-1 -il specimens
2 paratype males 1 - "*75. 7*54 mm; a ~  (34, 125; b — 5*4, 5*8; e =3 ? 78, 
87; spicules * 75, 72 u..

M a i .i.: hxireinely laigc nematodes. t i p  region set oti. with an inner ring 
o f  six papillae each on a hp. and an ¡'uter ring of  ten papillae. Oral 
opening surrounded by three lip-flaps, with denticles along their edges. 
Fach of  the three pharyngea) rods bears a single, outwardly curved, tooth 
at its anterior end. Amphids eyathiform. Oesophagus basically dory
laimoid. being modified to support pharyngeal rods anteriorly and more  
glandular posteriorly. Cuticle with longtiudin.il ridges Oval hypoderma! 
glands occin* laterally from ¡he oesophageal bulb to the cloaca. Tail short, 
stout and rounded Spincrctle and caudal glands absent.

Testes paired, opposed, outstretached. Antenor testis twice as long as 
posterior. Spicules paired, similar and stout with proximal ccphalulion and 
blunt tips (Fig. 4 i , t; i. Gubernaculum simple, folded around spicules 
(Fig. 4 e , r). Pfcdoaeal supplements not observed Ventraily, át a b o u t  
7 5 ° ,,  of  tail length a group o f  live papillae, one median and four v e n tr o 
lateral. is pi event (Fit; 4 i . 1 ), slightly anterior to these a single median 
papilla is present, and theic is a suggestion o f  another a similar distance 
fo r w a r d .

¡T mai.i;: Sumlar to male,
A n t e n o r  gonad r u d i m e n t a r y ,  le s s  t h a n  a b o d y  width l o n g :  p o s t e r i o r  

untied o u r s i i c M w d ,  short. Caudal g l a n d s  tiny, less t i tan  .111 a n a l  b o d y  

w id th  l o n g  .Spine* c i t e  s m a l l ,  o p e n i n g  sentiully in  r e g u m  c o m p a r a b l e  w i th  

group oi papillae m male.

I m m  I u r u . m  Paica Beach. Taranaki. N.Z.M.S. I, M 136, 0 4 o0 6 0 . in 
parity stabilised iron-sand tinder Ammophila arenaria (L.) Link. Altitude 
10 m 50 m inland from high tide level.
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y i<s. 4 - / m t f w W w  U iu w im  n. sp, a ,  M aie m ii in  latera! view. b. M ale taii in venn a) 
view. «:. I-cm «le fail m lateral view. o . F e in d e  reproductive organs
Tvinwnrhutm quinquepapillatus ti. sp. K. M ale tail in lateral view-, k  Mak' tailin ventral view.
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O t h e r  L o c a l i t i e s :  C a s t l e c l i f f  B e a c h ,  W a n g a n u i ,  in  p a r t l y  s t a b i l i s e d  s a n d  

u n d e r  A .  arenaria.
Htmalangi Beach. Manawatu, in partly stabilised sand under Spinifex  

hi.rsutio I .a bill.
Biidlings Flat. Lake Ellesmere, in coarse sand under Desmoschoenus 

spiralis Kook. Í.

T y p e  S u h l s : All type m a t e r i a l  is in  t h e  N em atode Collection, Zoology  
.Department, Massey University,

On i i . n i M i A !  D i a g n o s i s : 7'. quinquepapillatus n. sp. is distinguished from 
(he other described species o f  the genus primarily by the presence o f  the 
group of  five papillae on the male tail.

Apart from size. T. quinquepapillatus is similar to T. littoralis  n, sp. in 
general morphology.

D iscussion: Schuurmans Stekhoven (1950) synonyniised Trissonchulus 
Cobb. 1920 with Dolicholaimus de Man, 1888 on the grounds that the 
only dillerence between the genera was the tail shape, short, wide and 
blunt in the former and long and narrow in the latter. Wiesei* (1953), 
expressly, and Gerlach 1 1954). implicitly, have accepted this but Inglis
(1961) suggests that, the genera should be regarded as distinct since the 
short-tailed species m ay  be further united by the presence of  two teeth in 
dorsal sector o f  the -.torna. If no other differences can be established 
Inglis says the dillerence in the tail shapes certainly warrants generic 
separation. This is mu inconsistent with the current taxonomy of marine 
nematodes.

In neither T. quinquepapillatus n. sp. nor T. littoralis n. sp. were two 
distinct teeth seen in the dorsal sector.

Cobb (1920) described T. oceanus as having the inner surface o f  each 
o f  the six lips armed with scores o f  exceedingly minute, closely set denticles. 
In his figure he portrays ms labial lips and there .seem to be three lip-flaps 
surrounding the o u  I opening. Examination o f  T. littoralis n, .sp. and 1. 
quinquepapillatus n. sp. n. lolo  and un face shows there are three lip-flaps 
around the oral opening and the denticles which were thought to cover 
the inner surfaces o f  these lips are in fact peripheral. When the pharvngcal 
teeth arc retracted the denticles on I he more lateral portions o f  the lip- 
flaps reach lo  near the base o f  the stotna. giving the appearance that the 
whole interior to the stoma is covered by such denticles. The non-denticulate  
portions of  the bps are adjacent to the pharyngeal teeth when these are 
retracted. This situation N comparable with that described by Inglis (1961) 
for T. janetae, and may be typical o f  the genus.
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Family Alaimidae 
G enus Alafinus de Man, i SHO 
Alalmus liimatangiensis n. sp.

(Fig. 5 a  d )

Measurkments

Holotype female: 1. ■=• 2-39 mm; a  55: b r 8-3; c .19; c' --- 10 6; 
V - 32 1
6 female-.: L =  2-64 m n i 0-108) (2-3H 3-20}; a =  62 (53 73); b - 9-1 
<8-3 9-7); e -  20 (J ' 0  ' -  9-6 (8 -7 -1 0 8 );  V 32 (30 33) uVo
{io-,*» i«»-
Allotype male: L ---■ 2-05 mm; a - -  62; b 6-2; c =  26; c' — 3*5: spicules 

19,;.
6 mules: L ** 2-14 mm (s 0  186) ( 1 8 5  2-.30); a sk 63 (55-68); b 6-5 
(5-1 7-7); e - 26 (21 29); F  3-5 (3 0 4-5); spicules 19 v (17 21).

l-iMAi.i.: Curved vent rally when relaxed by gentle heat. Cephalic papillae 
and amphids mu seen. Cu tide with indistinct longitudinal; stxiue. Posterior 
one-sixth o f  oesophagus form ing bulb (Fig. 5a). Rectum about one anal 
body width long. I'm I cU.ngate. conoid, with tine point und curved 
vcntraily (Fig. 5i>).

Vulva, at one-third bodv U i th. with cuticular and muscular lines 
extending transversely and ant r rís from opening (Fig, 5d ), Anterior 
gonad rudimentary, up to two body widths long; posterior gonad well 
developed but detail obscure ¡Fig. 5d).

M ti ¡ . Similar to female. Head o f  testis 36',’'' |34  38) o f  body length from 
head and 60% (58 61) from cloaca (Fig. 5< ). Kleven to fourteen preanal 
supplements present (Fig. .iii). Spicules straight, simple. Body strongly 
cursed vent rally from anterior most supplement, when relaxed by gentle
heat.

T y p e  L o c a u iy :  Hitnatangi Beach. Manawatu, N.Z.M.S. 1, NI48.  
751323. altitude I metu’ In partly stabilised sand under Ammophila 
arenario ( L.) Link.

1 yi*i: Si id e s ; Holotype (teníale!, aiioiy pe inuiie). and 3 female and 3 male 
paratypus are in the Nematode Collection. Zoology Department. Massey 
University. 2 female and 2 male paratypes m e m  the Nematode Collection, 
l.ntomology Division, D ,S .S R , Nelson. Material collected from the 
type locality on 19 March and 2U July 1966

D u tcr u n i ia i .  D iagnosis:  A. himatangiensis n. sp. may be distinguished 
from the other described species o f  Alaimus in which males are known,  
except A . multipapillatus Wu and Moeppli, 1929, by the large number
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5 0 jj A,B

Fio. 5 - Aiairrwhimututtffien-m's n, sp. a . Oesophageal region, n, M ale tai) in ia le ra l view, 
c . M ale, i: J cm.ilc
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(11—14) of preanal supplements. multipapillatus is known from two  
male specimen*» in which three distinct lips were observed, the oesophageal  
bulb was two-thirds o f  the oesophageal length, the testis readied near the 
base o f  the oesophagus and fourteen, equidistant, preanal supplements 
were present.

Alaimus primitivus de Man, 1880

An Alaimus sp. collected from HinuiUiitgi Beach, Summer Beach and 
Tudors Mistake cannot be distinguished morphologically from 4, 
prtn iiw u s. This material lie. within the published range of  .4, primitivus. 
Him,liangi specimens
13 males: i. ■■ M 2  nun (0-78- 1-44); ,, 5.5 (43 67). b -  5-3 (3-2-8 9);
c i i i  (9-2 K*-9j; Qr ** 64) (3d  ~ 5): sp.utles 13 ,» ( fg ,1 5 )(4 -6
supplements.
7 females: L ~  1 03 mm (0 K2 1-40); a -  51 (37 60): h ™ 5-9 (4-5-9;3): 
c -  10-6 (9-3 12 V) c 7 (6 0 9 ,2); V -  43 (38-47).

Genus Iotonchus (Cobb, 1916) Ali'nerr, 1.950 
Iotonchus basidojiius Clark, 1961

Three remide and many juw nilcs o f  ¡oionchus from H i id I i nes Flat 
have been examined. The material showed some vuiiatinn m the degree to 
which the. lip region was offset and in some specimens the paphiae were 
visible in lateral view. The stoma was similar to that described for ƒ. 
basiilonfus. with the tooth apes at 7 5 of  stoma length and although llte 
antenor edge o f  this tooth was not as smoothly concave as that described 
by Clark, the material is apparently conspecihc with it,

Mt.AStmi mi nis

3 females: L • 2-90 (u i i  broken) 3-21. 3 04 mm; i ¡9, 54. (32); 
b 5 I. 5-5. 5 I , c -•= (15-3). 8-2, 8 0 ,  V - » ‘ bí) 3 ! ’ 55-0 •’ », ‘«-s
59-0 :1 tad ( 19), 39, -38 mm.

A single juvenile has been recovered from a sand sample front Taylors 
Mistake.

Genus Miconchus Andraov. 1958 

Miconchus kirikiri n. sp.

(Fig. 6a - c )

Mt ASbftfMI MS

Hototype female; L 3-64 mm; a -•» 38; b 4*9: c 7-A p '  7-9:
V — n -4 55 K'1: tail — 0-48 ram; stoma =. 57 >, 36 p..
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l*m, 6 Miconchus kirikiri n, sp, a. Fem ale, is. Stirnia. c . Laieial view at' m ale laii.
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2 paratype females; L - 3-20, 3-57 mm; à 40, 41 ; b 4'8. 5-3: c 7-0, 
6-9: c • 8-5. 9-6; \  - ~ *■* 54«7 7 n 5.9-8 7 ;1; tail =* 0-46, 0-52 mm;
stoma ~  54 x  32, 57 x  33 p.
Allotype male: L -3 -20  mm; a 37; h 4 - 8 ; c - - 2 9 ; c '  1-5; T 15;
spicules =>■= 89/t; tail — 0 - 11 mm; stoma 57 x  32 u,
2 male para types : L --- 2- 95, 3-03 mm : a - 37. 35 ; b - -■ 5- 6,4- 5 ; c - - 27, 28 ; 
c' - 1-6, 1-6: T =- 17, 18; spicules = - 88, 88 p.; tail --=• 0-11, 0-11 mm;
stoma =- 57 x  32. 60 x  37 p.

ÍTAiu.i: Cuítele 3 ,u thick: finely annuluted. Lip region slightly ollsel 
(Pig 6tij. with the usual two rings o f  papillae. Ampliid aperture obscure, 
but amphidal pouch and sensilla pouch clear (Fig. 6n). Stoma ovoid, 
moderately sclermised, with three anteriorly directed teeth: Hie dors.J 
tooth is the largest and the m od  anterior, its apex being at 77% (75-80)  
of the stoma length (Fig. 6it). Oesophagus surrounds stoma to middle of  
dorsal tooth. Oesophagus essentially cylindrical with nerve ring at one- 
lifth o f  its length (Fig. 6a ); oesophageal lumen broadly cuticularised. 
Oeso phtigi'-intestinal valve tuberculate (Clark, 1960). Intes-tine tessellated.

Gonads dulelphic arid rdiexed one-third o f  their length (Fig. 0a ). 
Sphincter between oviduct and uterus. No sperm seen in sperrnathecae. 
At germinal zone o f  ovaries cells haphazardly arranged. Rectum slightly 
longer (han anal body width. Anal aperture a transverse slit Tai! conoid, 
slightly arcuate vcntrally. with moderately pointer! terminus (Fig. 6a ). 
Three pairs o f  cuticular pores observed on tail. Spinerette and cauda! 
glands absent.

M ai I,: Similar lo  female except as indicated below.
Testes paired, opposed, outstretched. Vas deferens enlarges to form 

ejüeulaínry duct, and pre-rectum begins, at level o f  second supplement 
(l-'ie. 6c i. f ourteen to sixteen preanal supplements, each with prominent 
duct, present ; supplement glands not seen. Copuiatory muscles extend to 
third supplement. Four glands lie dor-m-laleral to ejaculalory duct (Fig 
6c) as in A/, reflexus n. sp., M. hopperi, Mulvey. 1962 and M. digimrus 
(Cobb, 1893). Spicules paired, similar, slender, strongly arcuate and with 
blunt tips. Gubernaculum with broad lateral processes: lateral accessory 
pieces with simple bifurcation distully (Fig. tic ). Tail conoid, vent tally 
arcuate and with rounded terminus. Slight ventral prominences on tail 
arc probably fixation artifacts associated with muscle attachments, but 
four cuticular pores observed dorsidlv. Spinerette and caudal glands 
absent.

T ypj; Slides: Holotype. allotype and 2 female and 2 male para types are iii
the Nematode Collection. Zoology Department, Massey University. All  
material collected from type locality 15 May 1966.
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T y p e  L o c a l i t y :  Birdtings Flat, Lake LHesmere. N.Z.M.S, 1. S94, 035200  
in coarse, stable sand under Desmoschoenus spiralis Hook f. 'Altitude 4m. 
30 m inland from high water level.

D iffer en tia l  D i a g n o s is : M. kirikiri ». sp. is closest io Ai. californicus 
Mulvey, J962 and M. reflexus n. sp. The location of  the subcentral teeth 
and the form o f  the taii distinguish it from M , californicus. The male o f  
M. kirikirt may be distinguished from M reflexus by its larger si/e  

{2 9? 3-20 mm cf. 2-17-2-33), possession o f  14 16 supplements ( M . 
reflexus has 12 or 13), the presence of  a distinct pre-rectum and the simply 
hi Súrcate lateral guiding piece. The females o f  these two species may most 
readily be distinguished by the smaller subven Irai teeth.

Ki marks: The specific epithet is derived from the Maori kirik iri (-■ gravel) 
and refers to the .relatively large particle size o f  the substrate at the type 
locality.

M k o i t c t a  reflexus a, sp.

(Fig. 7a - o)

M e a s u r e m e n ts  

Surrtner specimens
Holotype female: L -<= 2-37 mm; a 37; !> 5 9; c  -- 9-1: c' 6-5;
V  to-» 57-8 tail 0-26 mm; stornii - 43 X 28 p,
1 female; L 2-17 nun; a - 38; b 5 2; e -  8-4; c' =  6-2: V -- ">-« 
59-8 IZ'4: tail 0-26 m m ; stoma --- 42 x  24 ¡A.
Tahimanui specimens

•{()females: 1. -  2*6<Smrá(s ^  0-142) (2-36-,2 81); a «  45 (40 S3t. b 3 7 
(5*1-AÜ); c »  11-7 (H) 8 i 4-3): c' 5-7 (4-5 -6Ô1; V (>*¿ «  v
60 4 {57-5 62 5) m-i n- ' -u *0 ; laii 0-23 mm (0* 18-O-.26); stoma 43 
(40-45) x  25 (24-27) p .

Allotype maie- L • 2-33 ¡¡ a «  32; b 5-4; c ■*» 29; c' *= 2-0; T  ^
2.1 ■ 2; spicules 67 p;  t ni >8 mm : stoma - 40 x; 20 /<..
3 males; L - = 2- J7, 2-17, 2-19 mm; a -~-= 47, 48, 50; b m  5-2, 5-7, 5-2;
c 31. 36, 31 ; c' - 1-7, 1-5. 1-7; T  20 H. 21-8, -  ; spicules - 6 ! ,  60.
  ul  taii -■»■■ -07. -06. *.07 nini: stoma 40 x  21, 35 x  21, 39 x 24 p .
Himatangi specimens
2 females: i ■ 1-79. 2-22 mm; a -< 33, 36; b -  4-6, 5 4: c =- 9-0, 9-2:
c' 5-9, 6 0; V = *'■ 5 60-8 7' \  61-3: taii ---- 0-20, 0-24 m m; stoma -~
40 - 24, 40 • 27 ¡i.
Cas! Iceli 11 'pechium
I k m  ile; I. 2 4" u n  i 44; b -« 6-2: c - 8-8: c' -  7-6; V *•*. 
Ni 1 • 7; tail 0-2S m i ina — 40 x  27 ¡c.
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Patea specimens
3 females: L 2'22, 2-38, 2-5! mm; a -  39, 43, 45; b ■ 5 .4 , 6-0, 5-5; 
c v.- 8'5, 8-5, 8-4; e' ~  6-2, 7-8, 8*3; V. ~= 58-7, ^ 5 3 - 3  io-J, i»*«58-7 io-o;
tail - 0*26, 0*28, 0*30 mm; stornii , 47 x 27, 47 x  27 p.
2 males: L -  2*11, 2*28 mm; a - 39, 42; b -  4*9, 5*1; e =  26. 27:
e' * 19 ,  1*9; T  ==- 23*8, 17 5; spicules 67. 67 p.; tail =- *080. *085 mm;
stoma == 39 X 22, 40 x  22 p.

1 n o u :  Cuticle 2 ¡1. thick, with fine annulations and fine longitudinal 
seu ic Subcuticle finely annulated and o f  similar thickness. Lip region 
distinctly offset (Pig. 7d). with usual two rings of  papillae. Amphid 
aperture about one-liflh head width wide. Stoma barrel-sluiped, heavily 
sclerotised with three anteriorly directed teeth: the dorsal tooth is slightly 
larger than the other two and its apex at 75";, (71 791 of  the stoma depth 
is the most anterior (Fig. 7 d ). Oesophagus surrounds stoma to middle o f  
base o f  dm sal tooth. Oesophagus basically cylindrical with nerve ring at 
one-tilth of  its length (Figs 7-\. c ) ; oesophageal lumen distinctly euiicul- 
arised. Oesoptiago-iiuestmal valve tuberculum.

Gonads didelphic and reilexed one-third to one-half their length (Fig. 
7c). Sphincter present between oviduct and uterus. Spermathecae normally 
contain sperm. At germinal /on e  o f  ovaries cells in single lile. Lags thin 
shelled and 48 x  142 g  (40 -60 x  110-202). Rectum about one anal 
body width in length. Tail conoid, slight arcuate vcnltally. with rounded 
terminus (Fig. 7c). Three pairs o f  cuticular pores observed in the anterior 
6 0 of  the tail (Fig. 7c). Cuticular annulations more apparent on tail. 
Spinerette and caudal glands lacking.

M ai  e : Similar to female. Internal dimensions o f  stoma slightly smaller.
'Festes paired, opposed, outstretched, with nu inermis sperm. Vas deferens 

enlarges to form an ejaculalory duct slightly anterior to supplements 
(Figs 7a. b), but no distinct prerecluin has been observed. Twelve or 
thirteen preanal supplements, each with an associated gland and duet; 
eopulatory muscles observed in the supplement range. I our glands lie 
dorso-lateral to ejaculatory duct (Fig. 7b). as illustrated by Mulvey
(1962) for M.  hopperi Mulvey and M . digiturus (Cobb, 1893). Spicules 
paired, similar, slender, strongly arcuate and with blunt tips. Guber
naculum with simple lateral processes; lateral accessory pieces bifurcate 
distally. the posterior element being curved towards the posterior (Fig. 
7b). Three cuticular pores observed dorsaliv on tail which is conical, 
venlrally arcuate and with rounded terminus. Slight ventral prominences 

i iii probably fixation artifacts associated with muscle attachments. 
C i l  d il glands and spinerette absent.
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Juvenile : Similar to female. Tail in some specimens rather more pointed 
than in females.

Tv in: S l ides :  Holotype, allotype and 14 female, 4 male and 6 juvenile  
paratypes are in the N em atode (Tollection. Zoology Department. Massey
University. 4 female, 1 .male and 3 juvenile paratypes are in the Nematode  
Collection, Entomology Division, D .S . i ,R., Nelson.

Tyri; Lo c a l it y  : Tahunanui Beach. Nelson, N.Z.M.S. I, S20. 593277. in 
sand under Am mophila arenaria  (L..) Link, and Lupinus arboreus L. 
Altitude about 2 m. Collected May, August and September 1963 by Miss 
J, Kiilick.

O u  ¡ík I .Oi.M.i I iks • Sumner Beach, Banks Peninsula, N.Z.M.S. 1, S84* 
092531. under A. arenaria on gently sloping beach below extreme high 
water spring tide.

tiimatangi Beach, Manawatu, N.Z.M.S. I. N148, 751323, m partly 
stabilised sand under .4. arenaria. Altitude I m, 0-5 km inland h e n  high 
tide level.

CjsileditT Beach, Wanganui. N .Z.M.S. 1, N 137, 511857. in partly 
stabilised sand under .4. drenaría. Altitude 6 tri, 40 m inland from high 
tide level.

Palea Beach, Taranaki, N.Z.M.S. I, N l 36. 046060, in partly stabilised 
sand under A . arenaria. Altitude 10 m, 40 m inland from high tide level.

Dnf-TRCNriAt. D i a g n o s i s ’ M. reflexus n, sp. is closest to M . californiens 
Mulvey, 1962 and M. k irik iri n. sp, but may be distinguished from these 
and nil other described species o f  Miconchus by the posterior flexure of  the 
posterior branch o f  the lateral guiding piece. Both males und females o f  
M . reflexus may be distinguished from M. californicus by the sulnentrnl 
teeth which are much smaller than, the dorsal tooth in M. reflexus but of  
similar size in M, californicus.

R e m a r k s : Several mature specimens had oligocliaete setae amongst their 
gut contents and a juvenile contained both setae and dorylnimoid spears. 

The Tahunanui specimens were processed by glycerine by Bakers
m ethod  (Goodey. 1963).

Genus Mylonchulus (Cobb, 1916) Penn ¡ík, 1953 
Mylonchulus psammophilus n. s p.

(Fig. 8A H)

Ml AS! lUMUN IS

H ololype m ale• I. -* M 3  nini; a 27-6; b ~  3-7: c 23-6; c ‘ 1-5: 
T  24; spicules = 47 p.; luii 048 mm; stoma 16 x  13 ¡i.
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Eu;;, 8 - »-Mylonchulus paammaphiim n, sp, a .  linlire female, a, Entire male. c . Eu face 
view of lips. n. En h u t  view o f stom a. I . Lateral view ('I' stom a, f. Lateral 
view of supplément region of m ale, « , L ateral view o f male tail. tt. Lateral 
view of female tail.
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10 mule paniiypes; I, 1 1 1 inrn (s - - 0  108) ( I -00 1-34); a 25-9
{ 1 1 1  29-8); h - 3 7 (IV3•4  0); c 23 4 (20-0-27-1); c '  ■--- 1-5 (L2--J-&);
T  - ■ 24 (21-2'’); spicules 47 ,i (47- 51); tail -048 m m  (-041 -060); 
s tom a -  18 (16-20) x 11 (10-14) a.

Allotype female: I. ---• L b  mm; a ~  25T»; b 4-0; c ~= 23-0; e' ~  1 6 ;
V 3  i« :» 65 u  s - (ail 05U mm; stoma 16 ' 10 p.,

11 (entale paratypus; L I 14 rum ís -074) <0-98 L33); a - = 23-4 
(19-4 30 0); h -  3-8 (3-3 4 6), c - 25 3 (20 6 29 3); e' • 1 5 ( 1 - 3  1-7):
V i H i M - i - r t  63 (54 69) tT » I‘1-7). Uljj .(147 mm ( 038 050);
s t o m a -  18(16 19) x  11 ( 1 0 1 2 )

M a l e : Cuticle ! y thick, longitudinally striated, with lateral fields occupy
ing about one-quarter body width and with faint to clear annulations.  
Lip region moderately offset; lips distinct and papillae prominent; six 
papillae of  inner ring and ten o f  outer ring visible in eu jace  view (Fig. 8u, 
i>). Amphid aperture m form of  transverse slit 6 ¡j king situated about level 
o f  dorsal tooth, apex. Stornii heavily sclerotised. its widest point anterior 
to dorsal tooth, arid posterior to base o f  dorsal looth sio nia narrows. 
Apex of  dorsal tooth at 111 15 of  stoma length, and a slight prominence 
is usually present on its dorsal edge (Fig. Hui. In veittro-lateral sectors .six 
or seven rows of  denticles are present but subventral teeth have not been 
observed. Dorsal stomata! éléments distinct but m ventro-lateral sectors 
the anterior and posterior elements appear fused. Posterior onc-lhird of  
stoma embedded in anterior end o f  oesophagus. Oesophagus relatively 
narrow wish n e u e  ring at about 3 5 Oesophageal lining thin, Oe»o- 
phago-mtcstina! junction non-Utberculme.

festes paired, outstretched: anterior testis begins at 6 0 % (56-64) of  
total body length, 'fen or eleven pn-cloncal supplements m addition lo 
adamii (Fig. 8i ). Spicules 47 5! /<. long, arcuate, o f  moderate thickness, 
surrounded by a (?) muscular sheath anteriorly, tips blunt (Fig. Su). 
Gubernaculum small, Imcrai. guiding piece-- distinctly notched icrmiiuilly. 
Tai! short, conoid, venlndly arcuate, with dorsal and ventral pores 
distaily and sometimes two further dorsal pores nearer cloaca (Fig. So). 
Spinerette absent, (?) vestige of  caudal glands present.

Fe-.m .vu:: Similar io male,
Gonads paired, opposed, reilcxcd. Vulval opening a transverse slii. 

Muscular sheath ol teinmxfiate vulva extends one-third way across 
body and associated i udi.it ny muscles encompass two-thirds of  body. 
Oviducts and speimathec.ic contain sperm. Tai! similar to that o f  mate 
but onK dist.il pores observed (I ig. Kn)

Fout eggs measured 36 - 84 45 - 68 /<•. 45 x 90 y  and 45 x  93
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J u v e n i l e :  Similar to female.

T y p e  S l i d e s : Holotype. allotype and 7 male, 1 1 female and 8 juvenile 
paratvpcs are in the Nematode Collection, Zoology Department. Massey 
University. 3 male. 5 female and 2 juvenile paratypcs are in the Nematode  
Collection, Entomology Division, D.S.Í.R., Nelson.

Type L o c a l i t y :  Hima la ngi Bench, Manawatu, N .Z .M .S, 1, N148, 
751323, in partly stabilised sand under Am mophila arm aria  (L.) Link, and  
Desmostfioenus spiralis Hook. f. Altitude 1-0 m, 0-5 km inland from high 
tide level. Collected 19 March, 20 August and 20 September 1906.

O th e r  I o c a l i i v :  faylors Mistake, Banks Peninsula. N.Z:M.S. I, S84, 
127496 under D e sm o sch o en u s spiralis Hook. f. Altitude J-5 tn, 20 m inland 
from high tide level.

S r r r m r  D ifi-th in  n v t  i o n :  M. psammophilus u, sp. is eiose.st. to M, sub
similis (Cobb. 1917) which Meyl (1957) has redes.eribed, 1'he mides may be 
readily distinguished by the more curved spicules and the larger notch m 
the lateral guiding pieces o f  M . psammophilus. In both senes the gonads o f  
M . psammophilus tend lo be shorter, the female branches being 7 16-7';, 
and the antenor most testis at 60 /„ o f  the lota! body length, compared  
with 15% und 5 0 “,, respectively for M. subsimilis. In the stoma o f  M. 
psammophilus 7 rows o f  denticles arc usual, whereas both Cobb (1917) 
and Meyl (1957) describe M. subsimilis as having six. Further in M . 
psammophilus (he anterior and posterior elements in the ventro-lateral 
sectors appear fused, but arc distinct in M. subsimilis. The values o f  
for M. psammophilus (20-0--29-3) are considerably smaller than those 
given by Meyl (1957) for mature specimens o f  M. subsimilis (30-42).

Mylonchulus striatus (Thorne. 1924)

¡■ciriales ol this species, which has previously oeeii recorded from North  
America 11 .¡tali and Ottawa) and The Netherlands ( W o t  Kapelle) (Mulvey,
19(r!). have been collected from Taylors Mistake and Sumner Beach.

1 he specimens seem closer to Thorne's description than either the 
Canadian or Netherlands material. The cuticle has distinct transverse 
sinae and the neck is slightly conoid. The stornii is similar to that described 
by Ih urne (1924). six rows o f  line denticles being observed in all the 
specimens, but no “ refractive rings’’. Ventro-lateral teeth small, Amphid  
a pci lure at leve! o f  base <4'dorsal tooth. The oesophagus, intestine and 
gonads are as described,, although in gravid f  m iks the amount reilexed 
is less than three-fifths. In these specimens the m isi ul ir vagina is orientated 
somewhat obliquely. Anterior anal, lip protubu mt
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M easurements

Taylors Mistake specimens
6 females: L - 1-55 mm {1-43- 1-67); a -  26-2 (24 0 ,29-8); b - 4-07 
(3-77-4-30); c -  42-2 (38-5-44-7); c' « , 0 8 3  (0-71 U-96); V -  «

601  (57-0 61-7) ■'■»-» c t a - r ‘a- 9; stoma 23 (22-24) 10
(10-12) u; d o r s a l  tooth apex. at 19% (15 21) o f  s t e n ia  depth; amphid  
aperture - 6 /-■ (fi- 7): tail -037 mm (-032 043); egtts 65 120
42 - t27> .  .
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Summary

Lmatimdhopnura tv gen is e m u e d  toi D ip th c ro p h o iid a c  w ith  a non*pyrifo rm  oe.so- 
p lw uea bu lb  «ihoe* h j i t  l o t a  opage.tl leng th  L n. co m b  (svn, Tylo-
L 'r ,)s ln > u \ lorwuhamd.t ! '¡.. . I9x5> is the  t \p e  species !.. a m m o p lju i lí. sp, is
n u n  t^ui .best b> io  <>ic tet 'i ¡0 ftns 0  W  m in i am i ap p a ren tly , h j the possession  
ul a t>pu 'I U ip l 'v o  pi« r i d  sp e a r: co n sid erab le  charm es vu d iagnostic  c h a ra c te rs  occur 
on  fixa tion . Jrtdtndm u d ark , n. sp. is d istingu ished  fro m  all o th er d e so ih e d  species by 
d m arked  o v erlap  oí the oesophageal b u lb  ventral to  lhe  o eso p h ag u s; the  m ate Util has 
tw o  p iee lu u u il '.en t.O in td ia i supp lem enta wifli.n a Ia n sa  a n d  a b d o b ed  cloacal flap. 
A n m it,ih th  un nuria (I 1 Link, is die type  host fo r bo th  L. ammophilae tv sp . and T. 
clarki n. sp.

1NÍ ROIMJCTION 
t*o

The culiclc o f  Tridiodorux kpp. is kjiown^swel! considerably m fixative 
(Seinhurst. 1954), and Clark (1963) introduced a special index, “a'” to 
supplement the de Man index, “a" to reduce this variation. Thus a -  total 
length/greale.st width; a ’ total length grouicst width c\<.iiulinu the 
cuticle.

All measurements in this paper have been taken from specimens i d  >\ d 
by gt-nUe heat, fixed in T.A.F, and processed to glycerine by Seinhtust s 
m ethod (J. B. Goodey. 1963}.

Superfatuily Diph tc ie ro p h o ro ip h a  Clark, .1961 

Kamil I JimiTitkOPHORiOAt T horne ,  1935 

Genus Longibulbophora n. gen,

Dipbtherophoridm:. Body contents very dense and visible detail greatly 
alice ted bv state o f  specimens. Spear with basai knobs, anterior portion of

'•Malen.«! fi inorrlv hejjl il M ixsc> ihiiwr-sitv is now. in Ute Nemiilode Collection,
/  s  io< ; ¡K im i(m em . l.m versitv ot Canterbury, 

i Píese m •(litre s*. D epart mem o f Zoologv. U nivershy  o f  C an te rln iry , C h ristch u rch .

A /  A..;, lí;.
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ventral sector narrow, dorsal sector with  distinct pro tuberance in its 
middle region. G uid ing  appara tus  appearing  V shaped, under  some 
conditions. O esophageal bulb about half to ta l length of  oesophagus, not 
pyriform. Female gonads paired, opposed and  rcflexcd. Males rare, spicules 
slightly arcuate, ? gubernaculum  absent.

Type species Tylolaimophorus rotundicauda Paesler. 1955
=  Longibulbophora rotundicauda  (Paesler, 1955) s .  c o m  a.

Other species Longibulbophora ammophilae, n. sp.

D i s c u s s i o n : 3, B. Goodey (in T. Goodev, 1963) pointed  out that the form 
o f  the oesophageal bulb and  spiculus o f  Tylolaimophorus rotundicauda 
excluded it f rom  Tylolaimophorus de M an, 1880, which G oodey  synony- 
tnised with Triplonchium  Cobb. 1920.

In his description o f  L. rotundicauda Paesler (1955) slated that the 
structural details were not clear a n d  he does not describe the gonads of 
either sex. !.. rotundicauda ¡it'd I,, ammophilae n. sp. differ in the  description 
o f  their cephalic regions, to a degree com parab le  with that between 
T yh la inw pharus typicus de Man, 1880 and Triplonchium cylindricum  Cobb,  
1920. it is considered, however, that the possession o f  an elongate oeso
phageal bulb is much m ore  fundam ental than  the  apparent différences in 
spear and cephalic structures.

Ja ira jpun  (1964) does not concu r  with Goodey  \s synonymy of  Tylo
laimophorus and Triplonchium  on the grounds tha t Triplonchium  does no! 
have the perioral circle! o f  minutely mammiform papillae typical o f  
Tylolaimophorus, and the spear illustrated by de Man ! J 884) has lit Ile 
resemblance to  that o f  Triplonchium. Ja ira jpuri regards Tylolaimophorus 
as genus inquirenda in the Tyleptinae.

W hen L. ammophilae was examined alive the lip region, spear and 
associated structures appeared us in Figs le .  t-.. Figs Ir, ¡ pori ray the 
typical form of the cephalic region o f  fixed specimens. Fixation has 
apparently  changed a “ dorylaimoid guiding ring” into a  guiding structure 
rather m ore  typica! o f  the D ip therophoro idea ,  presumably by revealing 
patterns  in the wall o f  the vestibule. The swelling on the  cuticle which also 
occur.s on  fixation supports  the positioning o f  L. ammophilae in the 
Diptherophoroidea.

in justifying his separation o f  rotundicauda  f rom  Tylolaimophorus 
typicus Paesler (1955) stated that, these two species had in common the 
location o f  the vulva and the enlargem ent o f  the oesophagus lo form a 
pseudobulb  (Scheinhulbm ). However de M a n  (1880) stated o f  T. typicus 
“ O esophagus enge an seinem Minterende tascheivfortrtig erweitert,  "  and 
both G oodey  (1951) and  T horne  ( 1939) refer to a terminal pyriform bulb 
in this species’.



324 N b w  Z f a i a n d  J o u u N'a i . o f  Sc i e n c e [M a r c h

Longibulbophora ammophilae n. sp.

Figs I a c;

M i a s u r i -m e n i s

llolorype female; L 0 77H mm: a ------ 13-9;a ' =  17 3; b =- 6 0; c ----- 33-8;
V - 1 " 44-5 1 :"-4: spear 18 ¡i.
12 allotype females: I,. ~  0-775 mm (s 0-142) (0-698 0-847); a - 14-2
(12 5-15-8); a' - 16 5 (14-3 -18-8); b 5 7 (4 3-7-7); c -  35-6 (31-8 -
42 3): V -  ">•" "" 1 45-1 (42 3 48 7) • “ " J - s -?/•■»; spear -  18 »
(17 18).
F e m a l e : Body stout arid cylindrical, tapering slightly anteriorly. Cuticle 
close fitting and with fine annulation. subcuticle with longitudinal striations 
slightly inclined to axis, lap region distinctly oilset but no papillae visible 
in lateral view. In en fm e  view, o f  fixed nialcrinl, the outer ring in repre
sented by ten titty papillae, or possibly depressions, and around the oral 
apertum six liny itplets appear to be present, one in each quadrant and 
two dorsally (Fig. 1 a >. Spear with basal k n o b s ,  a protuberant structure in 
its dorsal sector and ¡i simple ventral sector (bigs le ,  >.). Arch-like nature 
of  dorsal protuberance only apparent in fixed specimens (Fig. If). Guiding 
ring apparently dorylaimotd m live material i Fig. .let but m fixed material 
ihree “cuiicular plates'' apparently constitute a guiding structure (Fig. It ). 
Antenor portion o f  oesophagus slender, encircled by nerve ring and with 
a small gland dorsal to it; posterior two-thirds of  oesophagus in the form 
o f  a distinct: botulitorm (sausage shaped) bulb in which three oesophageal 
eland nuclei have been observed (Fig. le). Normally only lumen of  oeso
phagus distinct in fixed specimens.■ hxerciory pore about level o f  beginning 
o f  oesophageal bulb. Intestine mamilar in appearance. Rectum obscure 
(Fig. Ini but in fixed specimens about one-half anal body width long 
(Fig. In). la i i  short, rounded, without caudal glands (Fig. . I d ).

Gonads, visible only in fixed material, paired, opposed and reflexed. 
Posterior gonad typically more developed. Reflexed portion variable 
(Fig., lip. Vulval opening port-like. Yagm ¡ g-cts only one-third to 
one-quart,er o! the way across the body. An ‘-m: ui fixed specimen 79 x  36 
¡i, with finely sculptured surface.

M a i  r: Unknown.

b xi -il i S mikir io female except m the following respects. Secondary 
spear up may be presad (Fig. ltd. Oesophageal bulb apparently pyriform 
and rectum an anal body width long, in fixed material.
T u n  St i d e s : Holotype and 35 female and IO juvenile paratypus are in the 
Nematode Collection. Zoology Department. Massey University. Palmer
ston North. IO female and 4 juvenile parutypes are in the Nem atode  
Collection. Entomolocy Division, D.S.I.R.. Nelson.
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5 0  ¿ C D

Fit.:, ¡ a -■<,<- ■ L o ! !ÿ ib u ih v : ,h o ta anrnicphtiac n, g(2ft, e in . .sp a Ln fuse  view o f  fixed female 
B. Latera: view o f  fî>ied l'éflmlev C.. OtSopiWiîtMÎ n  JSK'iî o f ii\c  ternnle 
D. Taii Qf'hvc female. r, Spear o f Jive female r Spes«. mid gipdjng apjttraiu '¡. 
o f fixed teraak;. m. Anterior end o f  fixed juvenil?-,
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Type Lo c a l h y : Hiniatangi Beach. Manawatu, N.Z.M .S. I, N I48,
751323. in partly stabilised sand under Ammophila arenaria (L.) Link. 
Altitude 1-0 m, 0  5 kin inland from high tide level. Collected 20 July. 
20 August. 20 September and 20 Octo her 1966.

S i 'm r u  Du 11 ri NI lAi ion : !.. ammophilae n. sp. may be readily distin
guished from !.. rotundicauda (Paesler. .1955) n. comb, by its greater size 
(0-698- 0-847 nun for L. ammophilae cf. 0-37- 0-43 mm for /,. rotundicauda) 
and. apparently by the- form o f  the spear, there being no differentiation 
between the dorsal and ventral sectors in /... rotundicauda. A preliminary 
sketch o f  the anterior end o f  !.. ammophilae, made at about one-quarter 
o f  the magnification used in l-'ig. le ,  shows a spear similar to I hat illustrated 
by Paesler (1955) for L. ammophilae.

R e m a r k s :  Longibulbophora ammophilae is not very abundant at the type 
locality. About 50 kg-of moist sand were extracted by élutriation to recover 
the type specimens.

Family I RiniouoiupAE Thorne, 1935 

Germs Trichodorus Cobb, 1913 

Trichodorus clarki n, sp,

1'ig. 2a c.

M e a s u r -em envs

Holotype male: L 0-977 nini: a 14 6; a' ---= 20-8: b ~~ 5-4; e 65-1; 
T  --- 61 : spear -- 54 ,u; s p i c u l e s  ; 67 ,u..
14 male paratypus: L --- 0-859 mm (s =■--- 0-121) (0-633-1-095): a 14-5 
(10-6 19-2); a' - 19 6 t l3 8 27 3). I* 6 1 (4 9 7 2); c 46-5 (35-2 • 
67-1); T  -■■■ 65 (55 72): spear - 52 p. (47 -56). spicules - 67 ¡i (63-70).  
Allotype female: 1 0 910 mm; a 14 0: a ’ - 19-4; b :-. 4-7; c--- 228:
spear -- 56 ¡i: V --- : - 9 54-7 ■- N,
6 female p a r a t y p e s :  1. 0-858 nun (s 0 -0951 (0-791 1-050); a - 14-9
(11-9 17-6): a - - 21-5 (15-1 27 2); b ■- 5 5 ( 4 - 4  7-0); c 215 (198 263):
spear 5" a  (55 59). V "• •' n 53 3 (51-9 54-/) -mr i 1 -v s

M a i a : Body cylindrical anteriorly tapered in « » e s o p h a g e a l  region, pos- 
terioily the dorsal surface is curved so tuii lies about on the ventral line 
(Fig. 2n). Cuticle not obviously loose in life but swelling on, fixation. 
C u n d e -uid súbam ele finely a an ula te d Cuticle with longitudinal, striae in 
fixed, swollen specimens. Lip region about. 11 p. in diameter. Wide (c 4 ¡j), 
slit-like amphid aperture at base of  lip region ; ampliidial pouches separated 
IV.mi (he ovoid sensilla pouches by constrictions (Fig. 2 <}. Spear typical 
o f  genus. 47--56 ¡i long and surrounded by sheath of  protrudor muscles
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]. ?,A-o- —D'ii'hodofits c h ir í 'i  fl- >|>. a-  'Fernste in lateral view. a, M nk m Uiieral view.
c . t.KsHOpltageaï' >VBi'»n. n. v u k a l re tu rn  in lateral view. t.. Vernale laisi «i 
lilloiáj vjçwC v. M ate uni m latei j !  v i o .  o.. Male taii ¡n ventral v i o .
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( Fig. 2c). Oesophagus with terminal glandular bulb which overlaps the 
intestine. Neutrally, to a marked degree (Figs 2a c). Hxeretory pore well 
posterior to nerve ring. C'ulicular pores and papillae nol normally present 
in oesophageal region, but in one specimen two lateral hypoderma! pores 
appear to be present anterior to excretory pore. N o oesophage-intestinal 
valve seen.

Testis single, outstretched. N o  distinct ejaeulatory duct. Spicules 
p t i l e d ,  similar; proximalis' cephalated by slight constriction; almost  
l n t i r  for proximal two-tlurds and then flexed centrally: marked by 
transverse striae; tips rounded (Figs 2r, <¡). Gubernaculum about one- 
quarter spicule length, slender but distally thickened.

Two preeloaeal, ventromedian supplementary papillae present, both 
Ivine within the bursa (Fig. 2t. t>). In lateral view the bursa extends about, 
as Far Toward as spicules and does not extend posteriorly beyond cloaca 
(Fig. 2r). Distinct bilobed flap extending over cloaca From anterior (Figs 
2t. g , i .  A pair of  ventrolateral caudal papillae situated slightly posterior 
to the cloaca. A pair o f  subterminal cuticular pores present.

Female: Body Form similar to that, of male but body curved ventrally in 
Fixed specimens (Fig. 2a) and oesophageal overlap slightly greater.

Vulva a longitudinal slit. Broad vagina has muscular sheath which 
extends one-fifth way across body and its aperture is supported by cuticular 
pieces (Fig. 2 d ) .  Uteri and sperm filled oviducts paired, opposed and paired 
ovaties are reflexed about one-third way to vulva (Fig. 2a). No hypodermal 
pore» observed in vulval region. Tail rounded; anus and a pair o f  caudal 
pores subterminal (Fig. 2tt).

Jl'XFMi h; Similar to Female.

F y nr Si.i d ia ;  Holotype. allotype and 10 male, 4 female and IO juvenile 
paratypes are in the Nematode Collection. Zoology Department. Massey 
University, Palmerston North. 4 male, 2 female and 4 juvenile paratypes
are in the Nematode Collection. Hntomology Division, D.S.I.B., Nelson.

Type Lot-ai n v :  Castlcclifl Beach, Wanganui, N.Z-M.S, 1, N 137. 511857 
in partly stabilised sand under Ammophila arenaria (L.) Link. Altitude 6m, 
40 m inland From high tide level. Collected 2 June, 1966.

S m i i i r  Du t i R i i N T i  M i o n  : T. clarki n,  sp .  is readily distinguished From 
all the previously described species o f  Trichodorus, except I', par,m s  Allen. 
1957 and T. atlanticus  Allen, 1957, by the presence o f  a flap over Ihe 
cloaca of the male. In T. atlanticus this flap is bilobed.-as in T. clarki, 
h ver in T. porsus it is figured but not mentioned m the text, /'. clarki
i Pc distinguished From these species, and also all others, by the marked

o u  i tup o f  the oesophageal bulb ventral to the intestine in both sexes.
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R e m a r k s : This s p e c i e s ,  l a e  s e c o n d  representative o f  the genus t o  h e  

described f r o m  N e w  Z e a l a n d ,  is known o n l y  f r o n t  the type incali!) where 
it is moderatel) abundant.

The species is named after Professor \V C. Clark, the first full-time 
worker on plant and soil nematodes in New Zealand.

-\( kVOVM use. MI NTs

This w ork  was d o n e  u nde r  (he supervis ion  o f  Professor  \V. C. U la tk  du nue. the 
ten ui e o f  a  New / c a l a m i  University  Gi auis U o m n u t lee  P o s lg ia d u a te  .Scholarship.
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STUDIES ON NEMATODES FROM 
' DUNE SANDS

S.  A C  R O B U L I N A  E

By O. W. V'i A lus. Department nf Zoology,
Masse) University. Palmerston "North*

(I-iyyeived fyr publication, 7,4 J a m m y  ƒ967).

'Sum m ary

F he io l lo u i i ia  new  sp ix ie - . t rom  v .tr io i1;; ¡«»entities. u te  d e sc rib e d  a n d  ligo red -. , 
4¡-¡u 'H -hm la, flli 'tn io vH S i'c  n . :,r>. h a s  .setose la b ia l pix »bokje. fo u r  incisures ín  the la te ra l  • 
held .m u  a rouiU l.a! la i i  incile ,  u n k n o w n ) .  i a o h e fn id v s  wrf'tMt.e n . sp . has se tose lab ia l 
p io h p 'a e ,  five  incist ia- , in the ta te in t ficki m id  a m o n d e !  titii (nudes u n k n o w n ! ;  /.ehlia 
p w m  it. sp he- n u e  s e a  pie ara i u v o  errata i a mcisutcx u> die la te ra l  ilafd . two ¡ ran sv e rse  
lt.w < o f  piu,ctn iions o n  cae li aimnlc a n d  ft sho i t  c o n o id  tail w e b  a b lu n t te rm in u s :  
Sirmili-iii it,-/,ita  n. sp  h a s  o n e  s iin p l, a n d  tw o  e rc u a te  m a s u r e s  in the la te ra l  field  
a n d  th e  tahia! p e th o i;« :  h a v e  a  s e c o n d a ry  I'oik neat th e  ¡ip  o t c a j i  pim ta iv  H r a n . t r  
S;¡ y e llc iu  ti s p  h a s  1 n c  xiraight incisures in the la te ra l  tiek l a n d  th e  tahia!
p ru b e la e  a rc  b ro a d  a n d  fo rk  c lo se  to  th e ir  distal  en d - :  f tro N '/e s  hoiiiegoiieiyus  n. sp. 
is laie,..- 10 ” 5 I* *>t ninii  with tw o  w enk cicruu* incisures m  th e  'j iv -ra l fie ld , two ro w s  
ol c i th e r  variable puucia tn ins  on e a c h  a n n u le  a n d  d a  m a le  h a s  th re e  paiis  o f  prcan.i; 
am i t i \c  l u u s  o f  c a m in i p«ip< Iac: in A i i i ’/n-lei ;»„• /;. a . »« n sp  ‘Ht d i c e r a  b., K,ji, ms 
apparently  e x te n d  a n t e n o r  to  the «.ophidii p rubukw . lile  pnuctatc* U te ra i  f td i lx  h a s t  
tw o  in c isu re s , a n d  dae m a le  h a s  tfu e e  p a n s  o f -t'iose ¡» ec lrau ia t papil lae  a n d  l o u r  p a r i ' 
ot t .  iiilili p i p i l i l c ,  4 ’ ‘ ( ' /v ie  t . o d ' f  a  %)> is t lia*,i ¡e ti.e s j bv h a v in g  tfic  e j a a s  e t  i t s  
¡■lOieiioi a n n u le s  distinctly co m .ig a le il an d  h\ Itrnim * I ne l ip  o f  the amorie.r  o v a ry  in 
î lie tail w hich  is m a  c y l u w ’u  ¡ h e r  blinni; conoid  \  w ,  to  (he  sp ec ie s  o f  S fe g t'" e ',i  . 
is  provided. ■

I V I R ( H > i : ( " H t J \

l‘h c  d i s t r i b u t i o n  o f  r e p r e s e n t a t i v e s  o t  t h e  A c r o b e l i i w e ,  a n d  u l '  t h e  

( V p h d l o b m a e  p r e s e n t s  a  r a t h e r  c o m p l e x  a n d  u n e x p l a i n e d  p i c t u r e .

In this paper, oigltl species are recorded from six coastal localities.
At three localities four  species were present. The o t h e r  localities yielded 
three, tw o and mis* species. The “ loss on i g n i t i o n ” , which is toed as a n  

indication of  organic content,  o f  t h e  sand samples from which the s p e c i e s  

were o b t a i n e d  was o f t  lie order o f  J -2 and the p i t  varied f r o m  6  K tu  K 7
Steiner ( POS) recorded three species o f  Acrohrhiitie.s and one ol Z ehita  

from n (premmiabh bacterial-rich.t lesion mi a po ta to  ()  verga arci Nielsen 
i 19491 usually recorded only one species o f  each ol A rr t/M n .? and Ccpfm- 
iohitv from his diveise samples N o  Cephalobidae were recorded ft mu

’"Present (icldress: Department o f  Zo.ali.rgj. University ok C anterbury, C hristchurch

N '.Z .J I Sei, JO: 527-4/
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'Uganda papyrus swamp soils by Bam j, (1964) and the same author 
(Banr-t 1962) recorded only E uce/hA ot v from a British montane  
moorland area.

F amily CEPH/vuwinw (l-dipiev 1934) (M tw ood  and Chitwood, 1934 

Subfamily ArKomaiNAi Thorne. 1937 

¡Genu*. Acrobeloides iÇohb, 1924) Thorne, 1937 

Acrobeloides ellesmerensis n. sp.

¡ t i g .  I A - D )

M l .A S I  K I A f f N ' i S :

Holotype female: L =- 0-647 m m :a  -■-* 18-5; b -  4 3: c JO-3; c' •--- 3-3; 
V - " ' 6 3  4.
7 parate pe females: I. 0 609, 0- 569 nun; a (9-6, 22-6: b - 3-9, 3*8;

10-1. i l  I. c 3 0. 3-0. V ■ 62-9. 64 6.

I e m u i -;- Cuticle with plain annules 2 0  -  2-5 u apart; lateral field over 
greater length o f  body with four incisures, ijie outer tw o  being eremite, 
but in region of  anterior half  o f  oesophagus and posterior to pliasmid 
number o f  incisures is reduced ¡Figs I tt-o), Labial probolae with conical 
base-; but setose anteriorly : cephalic probolae simple (big. ! id. I orpiw 
has elongate, spindle-like swelling; isthmus very narrow. Nerve ring 
near base of corpus, 15as;tl bulb distinct, vahare, bxcretory pore and 
hemiAMtid nm seen. Taii conoid, slightly curved vcntrally and with non- 
annulnted, pointed distal portion (Tig. 1 ul. Rectum one anal body width 
long. PhuMVtid at about one-tbit d o f  tai] length.

Vagina small. Posterior gonad reduced to tiny p st vulvar sac less that» 
orte-half body width long (Tic. I \t. Anterior gonad relic\ :d once antenor 
to vulva, twice posterior to vulva (Tig. 1 A). In ail but germinal tip o f  
ovary cells, in single tile.

Male: IJnkjtpw'm

.It vi-Niî K.; Similar to female except that in a few specimens the terminus 
is slightly rounded.

'I Y p i- Simr-s; Holotype. and 2 female and 13 juvenile para I y pes arc iii 
the Nematode Collection. Zoology Department, University o f  Canterbury..

T y p e  L o c a l i t y :  Birdlings Mat, Lake Ellesmere, N.Z.M.S. I. S94. 035200 
in coarse, stable sand tinder Dr\n>o\c!¡orrtus .spiralis Hook. f. Altitude 
4 ni. 30 rn inland from high tide level. Collected 13 May. 1966.

. S w i n e  D in t  r i n u a í i o n :  A U nerm sis rt. sp. may be reachty dis
tinguished from all other de cri bed species o f  Acrobeloides, except A.
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P i g .  I v -o ■---. I< ¡k s ,-Uv'iWr *,s/% m m’ 1 rtro îiic  m U ta  dl view, », ffead o f
lemnle i I .uci.il liei i in micalii:»-! lygion, u, J-eireslv laii
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thom ei Br/.cski, 1962, by Mu- presence o f  sei ose labial probolae and a 
pointed tail in the female. A. e i/em w r& w s  may be • distinguished from
A. thornei by the presence o f  four incisures in Hie lateral fields o f  the 
former and only two in ilie latior.

Fio, 2 \ < - • Acuheiokk.y xyrtMs n. sp. a .  Head ol »uwtl a. lateral field in intestinal
rugían, c. .1 literal view of fentale'tftil.

MlixSI. Rl'Ml.MS- 

Palea specimen
Holotype female, L 0-376 i i i p ;  a ■ 14-4; b -v* 3.-.18; e ■--- J6>3: 
c' I ■ S , \  ' 1 ’ 66 6.
Custfeclilf specimen
Para type female: L - 0-33S mm: a |5  3 ; b  ~  3-16; ç -■ 14’8 ’ c' -1 -8 :
V ■' ■ 71 0.
Himatangi specimen
Panilypefemale* L 0-341 m m :a  ■■ 16-7;h ■ 3 -24 :c~ ~  15-5;tf 1-H:
V ‘ ' f-6 :

FtM si r* ( u lide with plain annules, .m m enige of  1-4 g apart in intesiinal 
region, lateral field with fixe incisures, ihe outer two being cremate, 
where visible (Fig. 2 it, c), Labial probolae with rather conoid bases and 
setose anteriorly: cephalic piobolae appear simple (Fig 2 a ). Corpus 
spindle-shaped: narrow isthmus about one-third as Ione as corpus and 
one and one-third times ¡is long as terminal bulb. Nerve ring near anterior 
o f  isthmus; hemizonid adjacent to nerve ring. Excretory pore not seen. 
Basili oesophageal bulb well-defined, valvatc. Oesophago-intesfmal xalve

Acrobeloides syrtis«« ii, sp. 
(Fig. 2 a tri
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trunca ted  conutd. Intestine hi.nui. thin-walled. Jail -<ir.njilit. conoid, 
with non-amilitated rounded  distal portion and  phasmid at half  lis length 
(Fig.: 2 c), Rectum about, one anal bo th  width long*

Vagina .small: vulva! tips slightly pro tuberan t .  A nter ior  gonad tspictii 
o f  genus, with small s p e n ta th e c a  and three flexures: cells in single tile 
throughout. Posterior gonad no t observed.

M a u :: Link now it,

JuvtiNijj;: Similar to  Female.

Tyimí S l io i ís : H olotype, 2 Female and 9 juvenile pitnUypes arc in the 
N em atode  Collection, Zoology D epartm ent,  University of  C anterbury .  

Tver. L o c a l i t y ;  Patea Beach. Taranaki. N.Z.M..S. I. N 136. 046060. in 
partly stabilised iron sand under  Ammophila arenaria (L.) Link. A11 i 1 title 
IO ni. 50 m inland from high, t ide level. Collected 2 June. 1066.

OiHt.K l.ocAi.tr its: C as tled itf  Beach, Wanganui. N.Z.M .S. I. N (37. 
51 185*. in partly stabilised sand  under  A . arenaria ; a l t itude 6 m. 40 m 
inland tri mi high tide level. Hinnita ngi Beach, M anaw atu ,  N.Z M.S. L 
NI48. 751323, in partly stabilised sand undct J .  arenaria ; altitude I m, 
0 5 ktn inland From high tide level. S um ner  Bench, Banks Peninsula, 
N.Z M.S. L S84, 092531. lv, low extreme high water spring tide, in part's  
stabilised sand under A. arenaría. Lay lor- Mistake. Banks Peninsula, 
N./.. VI S. I. S84, J27496, under  DesinoMhoenin ,sj'iraits Hook. L: altitude 
1 5  m, ¿0 m inland front high tide level.

St’l r nue D im f tP N i lv r to N : U f  the described species <4 itroh ch k les, 
A. .n-fo u n  Bi/eski.  1062 is closest lo I u r ' T u t t  sp Both o f  these species 
have setose labial probolae. live measures in The lateral lickl and a run tided 
tail in the female, but differ m the severa! respects. In I. M'tn.sus Brxeski 
(10621 described an excretory n iue  but not n henri a  mid. In 4. , y v r f / . w . v  

a hem i/on td  has been observed, but not a n  ex c  r e lo ry  pore. Apart I rom 
slight diffeteuces m the oesophageal region . 1. m v r i /n  may h:  readily 
distinguished from 4 M 'tomr b> die larger, rounded, non-a miniated distal 
portion  o f  the female tail.

R e m a rk s ;  The vpecitic epithet is derived from live Latin syrtis  ( -maud 
bani. )

G enus  Zeldia T horne ,  193?

Zeldia puium n. sp,

(Fig. 3 V t)
■ MtA.si.urar-Nïs:

H olotype female : L 0  84b mm ; a w  17-9: b 2-9; c 3< r5 ;c '  LO; 
V v i - 6 3 - ' ’.



Ftr.. ?
. - E -  'S A - td la  p u t i l l a  11. M l A h t  f , I r r  v u *„  „  A , •

ln t e : ,f ,w,pf“ira' buib- : œ t a s  £ s s
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2 paraiype females: L 0-8422. 0-643 m m ; u 16 5. 15 0; b 2 9, 3 3: 
c •- 36-6. — ; c' •- 10 ,  ; V - -’“ '‘ 67-3, 63 4. ( The second paral>pc is
eons id era b 1 y eon t raoi ed . )

F i -.Ma i .i -.: Body gently oui ved \  cntrally when relaxed by gem  le heat 
(Fig. 3 id. O range coloured cuticle with annule-, abou t 3 u apari in in
testinal region: the annules bear two transverse rows of  punctatum-, and 
these rows extend across lateral heids, a l though sortie punctations appear 
fused ; lateral lield with three incisures, the ou te r  two e rotui íe (J ig .  3 t ). 
Labial probolae each -have a  lobe-likc basal portion  with two scloxe 
projections; cephalic p robolae  thin, flap-like and acute with a  prom inent 
“ to o th ' ’ in each axil (Mgs 3 a ,  si). I.ip region one-quarte r  width o f  body 
at oosoplmgo-iutcstinal iiinvtion. Chcilorhabdion.s distinct, pro rhabdion s 
obscure, mcsorhabdions. m eturhabdions and ic lorhabdions distinct. 
C orpus cylindrical; isthmus relatively short. Nerve ring encircles corpus  
a t about two-thirds of  us length and hemi/onid and  excretory pore lie 
slightly po»tenor to nerve ring tFigs 3 u, t) . Distinct, vulvate oesophageal 
bulb is separated from broad  intestine by a rounded  oesophago-intestinal  
valve (Fig, 3 id, Rectum  ab o u t  one arid one-ha lf 'ana l body widths long. 
Body markedly conoid in anal region and then slightly concave conoid 
to b lun t terminus. Phasm id and details o f  lateral field not seen on tail.

G onad  detail obscured by cuticular coloration bu t double flexure in 
posterior portion apparently  not. present.

M a l i -': Unknown.

J l-vis nii. f'r Similar lo female bin., due to their presence in smaller numbers, 
the punctations appear  io form distinct, longitudinal lines.

Tv PE Suur-s: H olotype and  2 female and 14 juvenile paratypes are in the 
Nematode Collection, Zoology D epartm ent,  University of  Canterbury .

Type- LtHAt.iiY: H im m angi Beach. M anaw atu ,  N .Z .M S .  I, N I48, 
751323. in partly stabilised sand under  Am m ophila arenaria (I,,) Link. 
A ltitude 1-0 in, 0-5 km inland from high tide level. Collected .19 M a rd i ,  
22 April, 20 August,. 20 September and 19 N ovem ber 1966.

S im o n i :  D i h i - r i - m i s U o n :  Z . p ituna  n. sp. muy be distinguished I roni the 
o ther  described species o f  the genus by the possession o f  one simple and 
two eremite incisures in the  lateral Held, the two transverse rows of  
punctations on each annules a n d  the short, conoid .tail with its blunt 
terminus.,

K î- M \ u k .S: 1 he  s p ec i l i c  e p i t h e t  is d e r i v e d  f r o m  the Maou' pnr.ua i y o u n g )  

a n d  re fers  to t h e  p r e d o m i n a n c e  o f  j u v e n i l e s  in t he  m a t e r i a l  e x a m i n e d

s« ion i
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(lentis Stegelkda Ï horni;. 1938 

Slegdieía i k ei ahi n. sp. 

pi-it’. 4 A l')
M r- a s c Rh-Mt.vrs:

Sumner specimens
Holotype female; J. 0-452 mani a .-a 22-6; b =- 3-8; e  '1-3; e' 3 6;
V "• ' 62 4.
b purniypc females: !.. • 0 443 mm (s . 0-026} (0 -4 i8 -0  480); a 23-2 
<20-9-26-7): b - 3 fi (3-6 3-9); e 11-6 ( IO-7,12-1 ); c ’ - 3-6 (3 5 -3 9);
V »s-* u» '• »> 62-0 (59 0 63- D.
•\HiU\pe maie; I. - 0-405; a - 25-3; b s-, 3-9; c 14-0; c' = 2-2; 
T - 56-3: spiculef» • J8 p :  gubcrttacuJttm-r.-.-*. 10 ¿<y 
2  par» type m aies: L  0-391, 0-423 mm-ï.a--e«. 24-.4, 26 :5; b - 3-4, 3-8;
i; - 14-0, 1 5 1 ;  e : 2-1. 2-1; I 46-6. -spiculus 18, 18 g ;
gubernaculum - — . 10 ¡i.

ii.M si.i-: Body gently cu n  «I  ventralis -Alien relaxed by gentle heat. 
Cuticle areola led >tu-r whole length of  nod> , lanrai lield with three 
incisures, the outer two crenale (big. 4 di I ab>al probolae furcate, each 
branch appearing finch furcate at its tip in lateral view. Cephalic probolae 
relatively elongate, rounded (lüg. 4 c. n), Anterior portion o f  oesophagus  
cylindrica], corpus and isthmus not distinct: posterior bulb somewhat  
offset by distinct constriction ( f ig . 4 a . ni. Net ve ring, hemizonid and 
excretory pore not seen. Intestine broad, thin walled tl-'ig. 4 a ). Anterior 
gonad well developed, with redexed portion extending well posterior to 
vulva; posterior gonad icprcse-3ted by post-vulval sac about one body 
width long (big. 4 'fail tapering slightly, terminus blunt d  ig. 4 f).

M ali-: Similar io female in general form o f  body. Testis '•ingle, jctiexed 
(big. 4 r), Spicules paired, similar, with slight head, tips pointed (big. 4 r), 
< ¡ubermiculum semi-circular in section distally (big. 4 tri. Tail lapering 
slightly, terminus blunt.

.It v i .m i .I:.; S i m i l a r  t o  f e m a l e .

I'YPi. S u d is :  Holotype. allotype and 4 female. I male and 12 juvenile 
paratypes ute in the Nemaiodo Collection. Zoology Department, Lrm-ver- 
••iiy ol C anicrbury, 2 Icmnlc, I male and 5 juveniles uru in the Nematode 
Collection. Entomology Division. D.S.I.R.. Nelson.

I \ i>i I.ix'ai ii'y : Sumner Beach. Banks .Peninsula, N.Z.M.S. 1, SK 4.
íb/2531. under Am mophila arem pia  <L.) Dink, ou gently sloping beach 
below extreme high water spring tide. Collected I 5 May, 1966.
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O toe»  Localities: Taylori» Mistake, Banks Peninsula, N  Z.M.S. I, 
SH4, !274%, in partly stabilised sánd under D em asch oetw s spirqiis 
Hook. f. ; altitude 2 m. 20 in inland from high tide level. OaslledilT Beach. 
Wanganui. N .Z .M.S. I, N 1 .17, 511857 in partly stabilised sand under 
A. a r e n a r i a :  altitude f> m. 40 m inland from high tide level.

Si’r.cinc Du ri k i .n u a i ion :  The fo rip o f  the labial and cephalic probolae 
disiinguis.l) S. iketaiu  u. sp. from all other described species o f  the genus.

Kimarks: The specific epithet is derived from the Maori ike  ( -  high) 
and tai ( - tide).

Sfegeïleta titarua n. sp,

(Fig. 5 a <t)

M i-aSLKI Ml-MI.SJ

Ta\lora Mistake specimen
Holotype m a le  L 0 69? mm: a 18-3: b 4 3. c 15 5; c' 1 6 ;  
I 62 7: spicules 40 p : gubernaculum 24 u.
Patea specimens
Mlotype female; L 0-635 mm; it 21-2; b 3-8; c ^  25-4: c' »= |-6 ;  
V ' " 6 9 ?
Paratype male; L • 0-563 miri: a 18■ 8; h 3-9; c - I4-.1; c' o» 1-9; 
I' 56-8: spicules 36 p: gubernaculum 21 ¡i.
Sumner specimen
s'uratype male: L - 0-739 nini; ft. 17-2; b - 4-8; ç =- 16 0; c' s 1-8; 
T 55-8: spicules 40 w.; gubernaculum 23 p.

M\i.i.: body gently curved venlrally when relaxed by gen lie heat. Culick
distinctly arcolated over whole length of  body; la 1c ra I held with live 
iineni incisures over greatei part o f  body, the huerai fields begin about  
three head widths from the anterior and three incisures extend posteli in
to the phasmid (Figs 5 c - t ,  o). Labial probolae broad branching near 
i liei r tips il-ig. 5 c) Cephalic probolae low, rounded. Corpus expanding 
gradually, narrowing rapidly.-to the nerve ring and isthmus (Fia 5 n). 
Fxerclory pore slightly posterior lo nerve ring (Fig. 5 It). Oesophageal 
bulb distinct, va I vale and separated from broad intestine by conoid  
oesophagci'inlestinai valve 

Testis single, relkxed ( Ft«. 5 if). Spicules paired, similar and .slightly 
i u íe with somewhai tlm krr central section; gubernaculum slightly are- 

i íe and venlratly concave ui its distal portion (lug. 5 i-L Tuii conoid, 
cmutily arcuate with one dorso-lateral and two vemto-laleral pairs o f  

papillae; there are two pairs of prealta I papillae, with »picular range. 
Phasmid at about two-fifths o f  tai l length. Clocal lips slightly protuberant.
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Lemale: Single female similar in form lo  male but body straight and tail 
appearing deformed.

Detail o f  anterior gonad obscure. Posterior gonad represented b> a 
post-v ulva,! sac about one body width long Rectum an anal body width 
long.

Jt -v e n u e : Similar to  f e m a l e ,  b o d y  s tr a ig h t  when r e la x e d ,  Tail as Fig. 5 r.  
Lateral fie lds , o b s c u r e .

Tver Si iim .s : Holotype. allotype, and 2 male and 3 juvenile paratypes are 
m the Nematode Collection, Zoology Department. University of  
CtimerLwry.

Tvnt; L o c a l i t y : .Taylors Mistake, Hanks Peninsula. N.Z.M.S. I. S84. 
1274%. in partly stabilised sand under Desnwschoenus spiralix Hoof. T. 
Altitude 2 m. 20 m inland from high tide level. Collected 15 May1. 1966.

O i i i i -:k Lot 'a i . i i tits: Sumner Beach. Hanks Peninsula. N.Z M.S. I. S84. 
092531, under Ammophila arenaria (L.l Link, on gently sloping beach 
below extreme high water spring tide. Palea Beach, Taranaki, N.Z.M.S. I. 
NI3fi, 046060, in partly stabilised, iron sand under A. arenaria', altitude 
10 nr. 50 m inland from high tide level.

Specific  'DikHsRbntiation: S teg e lk tä  m a m a  n. sp. may be distinguished 
from the other species described m the genus by the nature of  the labial 
probolae and the presence o f  live incisures in the lateral field.

R e m a r k s : The specific epithet is from the Maori tuanw  [ second).

Key.m» th k  S fi cii-s or Sfegelhsta

1. Cephalic probolae rounded 2
Cephalic p robolae not rounded 4

2. Labial probolae simply tu rarte  .1
Labial p robolae  with more than a single dichotom y iketaia n. sp.

J. Labial probolae fo rk  at about half their length incisa (Thorne. 19.17)
Labial probolae fork well beyond .half their length luarna n, sp.

4. Labial probolae V-shaped, delicate lineata (Thorne. 1925)
Labia) .probolae T-shaped 5

5. Cephalic axils dentate argentinica Andrassv, ¡963
Cephalic axils not dentate cancellata iT h o nie. 1925)

(demis Acrobeles von Linstow, 1877.

Acrobeles kolmgotingus n. sp.

(f ig. 6 \ <;)

MEA.Sl’RHMENTSt

Holotype female; I, -=■•■ 0-837 mm; a 19 9; b - 3-7; c - ,  10-7;.e' ■---= 2-6;
V r:-- T‘2- S (̂1-4,
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ft p.irunpe lemalcs. L 0 85* nini o  0 1)76) (0-785 0 ‘)2ÿ> a 17 ]
( l í  ) l ) 9 ) ; b  3 7 (3-4-4  0>: c I2 1 (IO-.1-15-9); v’ 2-3 [I  0 M U .
\  (««■ 0 7 -  5-62-3).

Allotype male: L Ö-756 mm; a 18-4: h > 3-7: c 12-4; c'----- 2 ();. 
T 57-2; spicules -  3ft/r; gubernaculum  ̂ 22 p-
5 parais pe males: 1. 0 Sift (s 0-044) (()■ 756-0-860): a -■:■■■ 16 3
(14 f t -18 4); b 3-7 (3-5 4 I); c 13-7 (12-4- 14-6); c ’ «  1-7 ( M  2 Oí.
T - 64- [ (55 i 6ft-8); spicules 38 a (36 4(1): gubernaculum 23 ¡i..

Fi-.malb: Body robust, gently curved vent rally when relaxed by gentle heat 
(I ie. ft fit. Cuticle with annules 2 3 /- apart: lateral field basically wilh 
two rai’ier indistin>-t crenate incisures; each annule bears (wo tiansverse 
rows o f  rather elongate pmietatiom which extend across the lateral field 
(big. ft l ) ;  in some specimens (Ile actual annules are more obscure, and 
the punclations In two rcms hui much coarser, and their distribution in 
the lateral fields less regular. In these specimens there is a suggestion o f  
a third incisure. Labial probolae furcate, -each prong bearing two forward 
sloping bianches (spurs) dictai y und eight fo eleven triangular membranes 
m i  each side (Fig. . 6  a ). Cephalic■ probolae have dentate edges and a 
disimct tooth on either side of  the axils (Fig d \). Nerve ring well loi ward 
pn isthmus. Basal oesophageal bulb well developed with distinctly striated 
vaho plates and prominent, conoid, ocsoplmgo-intmlinul valve (Fig. ft ¡i! 
bverelory pore and licnu/onid not seen. Tail concave-conoid with pha-unid 
at about one-sixth o f  its length (Fig. 6 c). Rectum about one anal body 
width long.

Vulva a transverse slit with somewhat dentate edge: vagina extends 
about one-third o f  way across body. Post vulval sac less than one-half  
body width long. Anterior gonad typical o f  genu-. with spermnlhecu at 
anterior tl.ejtUFC and a double flexure in the germinal portion posterior to 
the vulva (Fig. ft (.). Germinal ?one with cells in single lile.

M ai.k; Similar to female in general morphology. Testis with germinal 
rone re Hexed (Fig. ft t ). Tail conoid and weakly arcuate. Three pairs o f  
■ven tro-latera I. prccloaeal, setiferous pupillae, one pair within the spiculus 
range, one slightly anterior to spicules and one three anal body widths 
anterior fo cloaca tFig. ft ui. Five pairs of similar papillae on tail; a 
ventro-lateral and a lateral pair slightly anterior to phasmid which is at 
one-third tail length and a ventro-iateral, a „lateral and a dorso-lafmil  
pair.at about three-quarters o f  tail length (Fig. ft m . Cloacal lips slightly 
protuberant. Spicu.es stout, sick e-shaped: gubernaculum arcuate (Fig. 
ft ui.

,Ic \ i* \u i  : Similar to Tern tile.
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Tyi'k Si.iuks: Hololype, allotype, and 7 female. 7 male and 9 juvenile 
paratypes are in the Nematode Colleetiun, Zoology Department, Uni ver- 
sil y o f  Canterbury. 3 female. 2 male and 2 juvenile parulypes are in the 
Nematode Collection, Entomology D t \ isiott. D.S I R . Nelson.

Tv h.p L o c a l i ty  : Çastlecliir Beach. Wanganui. N.Z.M.S, I. NT37, 511857., 
in partly stabilised sam! under Ammophila arenaría (L,.) Link, Altitude
6 m. 40 m inland from high tide lose! folieeU'd 2 June, 1 ‘><*6.

O n o s .  LocaLohís; Himaiangi Beach, Manawatu, N.Z.M.S. I, N I 48, 
751323. in,partly stabilised sand under A. arenariax altitude 1-0 m, 0 5  kin 
inland from high tide level. Bird tings Flat, Lake Ellesmere. N.Z.M .S. I. 
S94. 035201), in coarse, si able sand under Desmosehoenus spiralis Hook, f.; 
altitude 4 m, 30 m inland from high tide level,

SiMTitK DiFrt-RUNilA’llON': A. kotiiigotingux n, sp. is distinguished from  
the other described species o f  Acrobeles by the two weak, crenate inu u es 
in the lateral held and the two transverse rows o f  rather elongate puncta
tum s on each annule.

Remarks: The variation in the cuticular markings arc apparently duc m 
neither seasonal variation nor fo (Nation, A considerable range o f  varia
tion occurs within the specimens in a given sand sample and. in general, 
specimens front Cast leei i If samples a ie  as shown in Tig. 6 e but a lew have 
ci var se i markings while the reverse is the case for samples from Himufangi. 

The specific epithet is derived from (he Maori kotinpntiapo ( • - spotted).

Acrobeles macBeenetis n. sp. - 
(Fig, 7 a -if)

M i \ u  k im e n t s :

Sutnnei specimens
Holotype female: L ■ 0 475 mm; a -» 14-5; b 3-3; c  — 8-2; e ’ ■ ■ 3-2:
V •’ 1 62'4.
7 para type females: L - 0 - 4 5 9  miri 10-425 Ü-48Ä) (s --- 0-022); a - 14-6 
<13-7.-15-3); b 3-2 ('3-1-3/4);, e -8 -7  (8-1-9-3); 2-9 (2-5-3-2):
v  .. . 3fwt (2 î-;.-:u-?i 61- 1 (•'>>■ 7-Í-2 4f.
Allotype male: L ■ Í) 44? nun: a 14 b 3 3; c iO-3; c ‘ 2-2;
T  -- 43-7: spicules 22 p; gubernaculum -- 16 ¡<
8 paratype males; I. ( 0 4 3  tarn ¡i) 394 0 473) — 0-025): a 15-6
114-7--1Â 6); b - 3-1 (2 9 -3 -3 ) ;  c - 102  ( 9 2  109 ):  c 2-3 (1-9 2-5);
T 4r> I (42-7-49-3); spicules ----- 2) ¡i t l9  2 2 1. gubernaculum 13 p
(II 16).
Taylors Mistake specimen
Paratype female: L — 0-479 nun; a - 13 0: b ■ 3 2: c  -  9 2: e' 2-4:
V - ' 62' 3.
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Hiinatgngi specimens
Faratype femii le: L -- 0-431 ; a  gc 15*4; b  3-5; C — S -8; e ' =-3 2;
V - s»-# 6 3 - '  
Paratype male; L = 0-421: a  15-0; i 3 j; e -"-- 1 0 8 ;  c ' =-= 2-1; 
T ■ 46-5: spicules 19/«: gubernaculum  ■ 13 u, ■
Cast leclilî specimens
Paralypc (entale: I. • 0 524 mm; a --- 13 8, b ===== 3-4; e — 4-9; c' ■== 2=6;
V 62-4,
2 para iypc males: L - -0 -4 ÍH .  0 4 4 8  n u n ;  a 15-5. 1^-4: b 3-2, 3 0;

i i 6. 9 4; C - 2 0 ,  2-1; T - - 4 3 - 5 ,  49-4; spicules 21, 21 ,*/•; 
gubernaculum  == = 16. !5 /a. .

1 1-mai.i , Unciy gently curved ventmllv when 'relaxed by gentle heat. 
Cuticle with uriormanented annules 2 0 2- 5 w apart ; lateral lick) hounded 
hy two straight incisures and lateral field is marked by num erous  small 
punctatulus (Fig. " < ). l.abial prubolfte fuic.ite. spurs absent:  cephalic 
p r o h d a e  furcate (Figs 7 a. ul. In- lateral view of  head.- dark' cuticular 
structures extend an ter io r  M (lu. cephalic p robolac : in eu fa c e  view these 
structures | ? cheilo! habdions) ap p e ar  io consist of two elements ( Fig. 7 h). 
in irpuç  tapering, widest point near  its ecm re:  isthmus marked by t ran s
verse striae and  v u b a t e  terminal bulb is lointcd to broad intestine by a 
conoid oesophago-lntestinal valve. Nerve ring near an tc ix  t o f  istri mus; 
hem i/on id  adiacenr to  nerve ring: excretory pore at thicc q u ir te rs  length 
o f  corpus, excretory duet-d istinct (big. 7 A). Tail concave conoid with 
phasrnid at abou t  one-quarte r  o f  its length and terminal uon-anmilated, 
pointed p o n io n  (1 ig. .7 d 3. Rectum ab o u t  one anal body width long, 

A n tcno i aontid well developed w ith ' spenmirliçcn at anterior  flexure 
and extends iwt* hotly width- posterior to vulva, one body width o f  this, 
being triple tltie to the two posterior flexures, Posterior gonad represented 
by post-vtibai sac ab o u t  one body w idth long.

Mm.!-: Similar lo lent.de iii genera! m orphology. fesiis single, refle.xed. 
Tpieules paired, similar and simply arcuate ; gubernaculum  slightly 
arcuate  with distal portion  projecting lateral to  spicules (Fig. 7 n ,  Tail 
conbid. vcnlrajly concave and  ending ip pointed non-annula ted  portion. 
Phaxmid on anterior  half or tail, fh ree  pairs o f  selo.se pre-cloacal papillae 
present, one adjacent to  1 m  one -slightly a m e n o r  io  head < if spicules, 
a n d  one slightly mu íe  inu n spicule length an ter io r  to this (Fug. 7 e). 
A pair o f  ven tro-la teral and a n.ur o f  dorsxulaiera! caudal papillae near 
phasmid and a further u m -u - la te in l  pair and a dorso-lateral pair posterior 
Ui these (Fig. 7  r).

J uvenile: Similar to female.
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1 A Et S u d e s -  Holotype. a l m t y p c ,  a n i !  '  f e m a l e .  7 mírle a n d  16 j u v e n i l e  

paratypus are in ihe Nema hide Collection. Zoology Department, L'niver- 
•my of Canterbury. 3 iern.de, 2 male and 5 juvenile parai)pes arc in. the 
Nematode Coi lection, l-nloundogy Division. D.S.l .R ,,  Nchon

Tyim Loc.m.iiy. Sumnei Beach, banks Peninsula, N.Z.M.S. J. S84. 
09255!. under Ammophila arenaria (I..) Link, on gently sloping beach 
below extreme high v, a ici sprmf lidc. Collected 15 M a \ .  W66

O m i a  1 ocM.mt.s: 'I ny lor-; Mistake, banks Peninsula, N Z.M S, I. 
SS4. 1274%. in p a r t l y  s ta b il is e d  sand under Dcsmou-hoeiins xpirulr> 
Hook. altitude 2 m. 20 m ui laud from high tide level. Hirn.itungi beach. 
Manawa!a. N.Z.M.S, 1. N148, 751523. in partly stabilised sand under 
A . arenaria: altitude LO m . Ö-5 km inland from high ride level. C'astlecliiF 
Beach. Wanganui. N.Z.MLS. J. N437, 511857, in partly stabilised sand 
under A. arenaria: altitude 6;Q in, 40 m inland from high tide level,

St'i-riHC D i m  eren eia í ion : A iiuicneeiuns n. sp may be distinguished 
from A. cephalatus (Cobb. I90D î horae. 1937. the only - other species
described as having punctate lateral fields, by the presence o f  only two
incisures-in the lateral field- A<-cephalatus four.

Kmuarkx: fhe specific epithet ts dem  cd liorn the Maori »lueneene 
t smooth).

Acrobeles (artius n. sp,

( pig. 8 A Í I
M e a s u r e m e n t s :

[ a y  lor- Mistake specimens
HoUnype lenmle: 1. 0-746 inm.i a 17-0; b 3 7; c "*• 16 2; c' «e )-4;
V t* ; 63- .1
Paratype femuk; I. 0 “39 mm; a 15 4: b -  3 - 7 ;c  ** I5r4;'.c' L3;
V - '- - 63.-s.
Allotype anale: L 0-704 n u n ;  a .2 0  b j  9 . e -- 11-8: e' ’ - 2 3 ;
I' 36- 5; spicules 54 ,vt gubernaculum 20 p.
3 para type males; I, 0-683, 0-72-1. 0- 728 mm; a 20 I. W 0, 22 0;
b - 3 8. 3-9, 3-9: e o 13 1. 13-1. l i -9 ;  c ' I 9. 2 0. 2 2 , T 38-8.
37-6, 38-5; spicules -  36. 36, 37 ¡¡: gubernaculum 19, 18. 20 p.
Sumner specimens ;
3 pant type males: I. 0-684, 0 643, 0-665; a y 19 8. 20- !.. 20-8; b w .3’$. 
3 4. 3-9; e 11-3. 12-1, 11-7; e* - 2-2. 2 4 ,  2-3; T 38 5. 3H-9542-8; 
spicules - 34, 31. 33 p i  gitnernaculum 19, 21. 21 p,
Himatangi specimens
P.iratype lema e; !.. ■ i)-6“K mm; a - -- 16-1 ; I? *¡ 3-7; c 15 N ; e' ? L3;
V ~ <? a 63-S.
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Fio, K a  c  A c r o b t l f»  tarum n. sp, Femak* tail, a, Male (nil. c, Oesophageal region.
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2 pa retype males: L •• t)-M>6. 0-694 m in; a ™ 16*5, 18-3: h •- 3-6, 3-8; 
c -  117. I !-*>; c ' -  1-9, 2-1; 'I' 4 M .  32-9; spicules, 31, ifi /*;
gubernaculum 1 9 k.

Fí a u i e : C un de with itnornamenfed annules. 2-5 » ¡iparr in intestinal
region; edges of  anterior 12-18 annules distinctly corrugated. others 
smooth; lateral rieki w ifi  three straight incisure.* from region o f  oeso
phageal bulb (Fig. 8 « 1. Labia! probolae furcate, fringed by triangular 
membranes; cephalic probolae fringed with triangular membranes but not 
furcate (Fig, 8 r t  Corpus cylindrica}, posteriorly narrowing to nerve ring 
which is near beginning ofisthmus.-Oesophageal bulb ovoid with distinctly 
stinted wdvc plates. Oesophago-iiiteMinnl val', e <. o it oíd. F \c ieU ’r\ pore 
adjacent to nerve ring Hcmi/.onid not seen. Intestine broad. Rectum  
rallier less than au anal body wiihb long. Tail at first eylimlroid then 
bluntly conoid (Fig. S -v).

Anterior gonad typical o f  genus with spemtalheeu at anterior flexuje, 
but the distal tip o f  the r u i n  normally lies posterior to the anus and the 
second and third fleti « res occur in the anal region (Fig. 8 a ). Posterior 
gonad is represented by a po.M-vulvai sac up Lo a body width long.

Mai r. Similar to female in general morphology. Testis migvc and relieved, 
but j J i t n t l y  "hort. Spicules paired, similar and slightly cephnlafed' 
giibernaeuktrn-slightly-arcuate and with distinct lateral processes ( Fig. 8 rri. 
Tail ccnord with round non-anmdated terminal portion and phasniid dt 
about half its length. Three pairs of" setose venire-lateral precloc.tl papillae, 
one pair .uliacent to the cloaca, one pair slightly anterior lo ihe spicules 
Euidone pair two and a half spicule ksneths anterior to tins cloaca Í Fig. S n). 
Two pairs o f  ventro-lalevdl cauda! papillae on posterior haii o f  tail.

Ji.vjiNi.ui'!. Similar to female.
Tym- S u d i s ; Holotype, allotype, and 2 female, ^ male and 6 juvenile 
pa retypes are in the Nem atode Collection. Zoology Department, Univer
sity of Canterbury. 1 female I male and 2 iuvenile parnfypes are in the 
Nematode Collection. I. tuomology Division, D .S J .R ..  Nelson.

Fvt*i l.tKALi'tv; 'fnylors Mistake, Bunks Peninsula. N.Z.M.S. I. SK4, 
127496. in partly stabilised sand under Desnum  hortus spiralis Hook. f. 
Altitude 2 m. 20 nr in land from high tide level. Collected I? May. 19&6.

OiitiK l.oCAi.uns' Sumner Beach. Bank" Peuin-uila. N . /  M S. I. Ss,4. 
092-531. under Ammophila arenaria (L.) Link, on gently sloping beach 
below extreme high vuitct spring tide. Flimntangt Beuch, Manawatu, 
under Spinifex hirsinus La bill, and under I) spiralix.

Si’i .n n e  D ih  eken r u t  i o n : A. taruu' n. sp. is readily distinguished trout 
the described species o f  ,F rahvit-s by the form o f  Ute anterior anuuks.
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(Ik- c y l i n d r u i d  Lo conoid i e m u l c  fail  conutinmg t h e  t i n  o f  t h e  ovary ,  a o d  
t h e  p o s s e s s i o n  ol' t h r e e  i n c i s u r e s  in t h e  lateral f ield.

R e m a r k s : 'The specific epithet is derived front t h e  Ma n tani ( ■ r o u g h ) .

A c l v N O W ' I  [ - O l iM r . N T S

This w o if  was done under Ute supervision of l’rofessor W. C. Ciari. during the 
tenure of a New Zealand University (.iranís Com mittee Postgntdimic Scholaiship.
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aider the aethon > ol l< 1 . Oven. (Jini. Prrtf-r. Wellington, New; Zealand
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STUDIES ON NEMATODES FROM DUNE 
SANDS

6. DORYLAIMOIDEA.

By G. W. Y i-A'ies*, Department o f  Zoology,
Massey University, Palmerston North

( Received for publicetlMti. ÍU April 196?)

Summarv

The following new species, o f which three are the types of new genera, are described 
anil figured: 7<>n,mamma wiibof'veHsP n . gen. et sp. is d o ^r to the A porcelaim idae but 
has three uesophago-jntestinai glands which have been said to characterise lite 
NygoJam ndae, A p o rc tku m d ljs  maitai n. sp is known futrrt temaies unit and is 
characterised b;. a conoid tail, winch is moro conves dorsaliy th an  veotraily and has a 
slight concavity dorsalis near its d p . iporaeh>i>tie!ins hi}lari n sp is 2 1  2 ’d intii long 
and closest to A, ■«.inherAi from  which it is distinguished b\ having spear aperture 
almost two-ihii-Js oí spetu i u w h ;  Tukumwiftai iivw»gn n. gen. ct sp, which is know n 
from  females o n h  is close to  the Aporeelatm idae, bol has a round oral opening and a 
distinct o e re ;  o il pore; tai>'■oneteat n k tu  ». sp. is I 8 2 ’ t nun long and is charaeicttsed 
¡n h aw w ritr spear apt. m u e  enl> onc-auttrter o f spear length; f*i\tohttnnt\ jo iiu .i / i i ï  
it sp. is distinguished from other specie-, with an appro \iinu ie ly  epuatona! volva by the 
possession oí a lip region "’s fO",  as wide as body at b.i>e of oesophagus, and a m acro 
is present; ftM ohiiw iiim  w huti u sp. is np islhoddpbie  apd lias n tuvphui s,i„ at ieast 
l \w  body widths long. ( rosei/,ri'i,t-n tms/hiU' n. gpu. it sp is chui ad e i Ked ny the 
ptesenet of paued thickenings in each lateral lip. tile sjwuul separation  o f ilie lips 
enabling ¡i to  be venui atea i ro n  gene:,! sueli as /'inp/iitm.t by 'optical MVtionma'; 
l>c> JitHhi a t ,  ! sp j ,  St .SCSI to £>. tv vinar but may be most reuiily dis
tinguished by its shorter oesophagus end tail lb d-d . i t )  and e 41 5^ fot O. 
tuhaiß  in ; b ?■ V 3-ö  and c 27-.36 Im />. u ’\aro r); heptanchus tiiccp/.nk‘\ n. sp. 
is distinguished from  all o ther described species by a lostju tn-like  structure  which 
be,if « the m ner circlet o f pupillae, \  key to  the species o f Leptonchus is given. Xygofaimm  
(A li’n-t tu\ Heyns is ivcorded from  five coastal localities.

Family Nvooi.aivudai:. (Thome, 1935) Meyt. 1%U 

(.»cinis NygoluinuiK Cobb. 1913 

Nygolaimus [Nygolaimus] directus Hevns, In press

Specimens considered fo belong to this species hu \o  been collected 
from the following localities; Palea Beach. Castlecliff R ead i ,  Himatangi 
Beach, Sum ner  Beach and Taylors  M istake. Fnchylrae id  chaclae  are  
present in the intestines o f  many specimens,

* Present address: D epartm ent of ¿ w lo g y , University of C anterbury , C hristchurch.

A22?, 31 Sei. IO: 752-784 -
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Family ? A b o r o i  ai mi d ai Hevns, 1965 
( iciHis Ionimanavva n, gen.

Dorylaimoidea. Relatively large nematodes, l.ip region offset by
coiiMridion. Six lip flaps extend over entrance to stoma. Amphid without 
sclcrotiscd median support; amphidlal chamber undivided. Spear axial, 
with large aperture. Guiding ring simple. Spear extensions simple. 
Posterior enlarged part o f  oesophagus dark, glandular, obscuring gland 
nuclei. Three prominent, glands at oesophago-inlestinaJ junction. Oeso- 
phago-imestinal valve well developed. Tails o f  sexes similar, short, bluntly 
¿rounded. Gonads dorviaimoid. Vulva a transverse slit with lightly 
cuiiculnnsad lips.

Type -.pertes f oí uumiiumi wahapuenxis n. sp.

D is r .r s s iO N :  Tnnmumitua n gen. is similar in general form to the A p o r 
cu la  in m i a e  but d immediately distinguished from members o f  this familv 
by the presente of tlnee glands at the o e s o p h a g o - i n t e s t i n a l  ju a c t i o » .  

Thew: glands, the ‘cardiac glands' o f  many workers, are characteristic o f  
the Nygolantiidae. I h e  . s y s t e m a t i c  p o s i t i o n  o f  this genus, and its implica
tions .tie discussed c I sew here ( \  vates. 1 %7).

1 he genei íe name is deemed from ¡he Maori toru (•-: three) and n utm tm  
( heart i and rclcr. to the presence of  three oesophago-UitestinaI glands

Torumanawa wahapnensis n. sp.
Figs I a . bí 2 a .i

M l  ASl Rl MI NIS
Sumner specimens
Hoiotypc female: L u J• 72 mm; a ----- 43; b 4-7; c ■ 72; c' == 0-9; 
V - 51-8 ,£'J; spear 13 /».
6 paratype females ; L  ------ J-69 mm (I-47-J-S2) ( s  • 0-0K5>: a • 37
(33 44); b -  4-8 (3-ÍL5-2): c -- 83 (72 W); c' 0-7 (0-6 0-8). V
d » -  ' 1” -' 49-8 (47-8-51-8) spear I3 /f. ( l 2 - l4 ) .
Allotype male: L = 1-87 mm: a 48; b 5 1; c ¿ 81: c' -w- 0-8:
T  23-5: spicules r~- 43 i> s peut - t ' g
9 paratype males: I, I-7 i mm (1-47 -188) (s --- 0 129); a 40 (30-48);  
b 4-8 (4 -3  -5-3); c -= 75 (64-92); c' 0-X (0-7-0-9); T 26-5
(20-5 35-5); s  picnics 44 ¡i (42-47) ; spear -  13 a (12-15).
Patea specimens
Paratype female: L =  1-56 mm; a 43; b ~- 4-4; c 47; V ----■ i:'-; 
50-0 n  : ; spear - 12 /«..
Par.it>pc mule- I I 79 mm; a ----- 42; b 4-6; c --- 72; e' ---0-8;
1 21-6: spicules +3 g; spear - 13 g.
Cast leei i If speci n sens
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Hit,, 1 A- B :• r<?nt!K<i>ia*ea■wtifkßpaeitsis 11. jicrt, yi sp. A, B Photoniiel’Ograpte showing 
f lesopiiiigo-i n testi.tial g lantls.

Paratype female»: I. --- 1-76. 1-81. i -9.9 miri; a 33, 3,1, 39; b •== 5-3, 
4-5.  ̂ 2- e - OH. ( r .  <W: e' 0-9 0-9. 0-9; V u- « 5 0 0  «* s m-s 5 5 . g i» ’\  
lM  52 8 spear -••• 15. , Í5 p.
Paratype males: 1, ■■-■■■ t 8 i , 1-93 mm; a - 39. 57; b 4-9, 4-9: c 70 
71 ; f  - 0 8, 0-9: T 24-4, 23-5; spicules ^ 44. 45 u: s p m  14 15 „ 
Birdlmgs Mat specimens
Paratype females; I -  1 54. 1-54 mm, a -  27, 27; b -- 4-8, 4*.~>: c --- 70, 
69; e' ! 3. 0 S: \  ■’ "• 53 .3 i: Sl, 50-1 1 -'-b spear 12, 13 «.
Paraît pe male: L - - J 3 I  mm; a ----- 46; b «  4-9; c 86; c  :c? 0- 8 :- 
'1 - - 22 4; spicules  ̂ 44 ; spear 14 a,

F i îm a l f : .Body cylindrical, except, for distinct taper anterior to oesophageal 
swelling, gently curved centrally when relaxed by gentle heat, .Lip region 
one-half as wide as body at base o f  oesophagus Cuticle with longitudinal 
markings (Fig. 2n): stibcmicle finely amndated. l.ntcutl chords granular, 
with distinct lateral glandular bodies, each with pore, slightly wider than 
granular portion, U p  region angular in lateiai \n;w. olfset by distinct 
constriction; six distinct ups and six delicate lip-llap-. cover opening to 
hexagonal stoma; usual inner ring o f  six and outer ring o f  ten papillae 
(Fig. 2a, is). Antphids cyathifonu. without apparent sclerotisation or 
division, aperture slil-like. one-third o f  head width long (Fig. 2 a , b ). 
Spear aporcelaimoid. its aperture more than half its length (F ig . . 2a.). 
Spear extensions simple, sliglitlv more than half  o f  spear length ioi.g 
Guiding ring simple. At posterior o f  spear extensions oesophagus swells 
to form a slender tube which occupies slightly more than half o f  the total 
oesophageal length (Fig. 2 d , i-). Posterior bulb writh dark, glandular cells
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\  ¿ 9 ¡ ¿ X  ... 5 Ou B-D, F-l-l IOOe'IJ

Pig. 2 A-~S~~ToMjttûrtitwa wcfhüpuenais n, gen. et sp. A. En face view. B. E.aieial view 
of head. C. Latéralview of vulva. D. Ventral yiçvyof vulva. E. Oesophageal 
region. F. Tail region of maie, G. Tail region of female. H. Oesophago- 
intesiina! junction, I, Entire male. J. Entire female.
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which obscure ocsophagem chuni nuclei, but in a few specimens there is 
an indication o f  the dorsal nucleus less than a body width posterior to  
the beginning o f  the bulb. Broad nerve ring surrounds slender portion of  
oesophagus slightly posterior to its middle (Fig. 2r.). At oesophngo- 
intestinal function three prominent, glandular bodies are present (Figs Iá, 
b ; 2ii). Oesophago-intestinal valve cylindroid. with conoid 'posterior 
portion (Fig. 2m)-or, tri a few specimens, more triangular (Fig. 1a. it). 
Intestine broad, thin-walled, Pro-rectum about two anal body widths long, 
rectum about one anal bodv width long (Fie. 2c«, i). Tail short, rounded, 
more convex dot'sally than vent rally (Fig. 2«),

Vulva a transverse slit, lips lightly cinicularised; vagina extends half 
way across body; six vulval glands present on each side (Fig. 2c. tol. 
Gonads paired, opposed and reilexcd one-third way to vulva (1 ig. 2i).

M v i r  Similar to lem.de in general morphology but taii curved ventraliy 
when iclaxed by gentle heat (Fig. 2t). Lateral chords granular, bur with 
little differentiation o f  lateral glandular bo d n . « ,  and l o i  responding pores 
«ibseni "lestes paired, opposed, outstretched il-ia. 2.0. Spicules doryhii- 
inoid, furcate latera! guiding pieces present (Fie. 2f), Pre-rectum and 
einculatory duct not distinct but at least six paired, ejaculalorv glands 
present (Fig. 2i. i). An adami! pair and venlromedian series o f  24 (2.2-28) 
supplements present, the latter with associated glandular bodies (Fig, 2t). 
Copulatorv muscles extend from just anterior fo cloaca to just anterior 
lo  range of  supplements.

.U V i s u  F  : Similar to female i i i  genera! morphology, including the structure 
o f  the lateral chords. 1’he spears for later stages observed had their 
apenares doisails directed.

lYi’r. S u m s :  llolotypc. allotype and 7 female. 10 male and 3 juvenile 
paratypus are in the Nematode Collection. Zoology Department, Univer
sity o f  Canterbury. 3 female. 2 male and I juvenile ;paratypes arc in the 
Ncmalode Collection. Fmoniology Division. D.5.I.R., Nelson.

FyFt l . o r v i . m . Sumner Beach. Banks Peninsula. N ./ .M .S .  1, S84, 
092531, in partly stabilised sand under Ammophila arenaria (F.) Link, 
Below extreme high water spring tide. Collected 15 May 1966.

O ’i h e r  L o c a l i t i e s : Parca Beach, Taranaki, .N.Z.M.S. 1, N136, 046060, 
in partly stabilised iron sand under A. arm aria. Altitude IO m, 50 m  
inland from high tide level.

Castledifl" Beach, Wanganui. N.Z.M.S. 1, N137, 511857, in partly 
stabilised sand under A. arenaria. Altitude 6 m, 40 m inland from high 
tide level.
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BirdJIngs F la t, L a fa  E llesm ere, N .Z .M .S , 1, 594, 035200, in coarse 
san d  u n d e r  'Desmoschpmm spiralis H ook . f. A ltitude 4 in, .30 m  inland 
from  h igh  tide  level.

R e m a rk s :  T h e specific ep ithet, w a h a p u e t u i s , is derived  from  the  M ao ri 
mthapu ( river m o u th ) an d  draw s in ten tio n  to  th e  known d istrib u tio n  , 
o f  th is species. T h e  fo u r localities from  which it has been recovered a re  
ad jacen t to  m ajo r rivers o r, in the case o f  Birdlings F la t, a  b rack ish  la fa  
in to  w hich a m aio r river flows and  m ay have heen sub jected  to som e 
ecologically significant alluvial influence in  recen t tim e. At neither 
H in ia tang i (teach n o r  Taylors M istake is such jm influence ap p a ren t.

Fam ily A p o rc i'la im id a e  Heyns, .1965 
G enus Aporcelaimellus Heyns, 1965 

Aporcelaimellus m aita i n. sp.
Fig, 3a- f

M e a su r e m e n t s :
P a te a  specim ens
H oio tvpe fem ale: L 1 -050m m : a -•  24-4; b =• 3-9* c  =- 30-9; c ' 1-5;
V  55-9 ■
h paratype females: L -- 0  926 (0-787-1 -050) (s -  ¡>077); a 25-5 
(21-6-31-7); b -  3-5 (3-1 3 9); c 27-5 (24-6-30-9): c ' -  1-5 (1-3-1 7);
V -•- 6 1 11 «  5.3-3 (5 1 -4 -5 5 9 ) »•* t..-#--9-*),
H im atangi specimens
5 paratype fem ales: L  ** 0-894 rü ’T"3-rl-032) (s - ■ 0  09-1): a 24-9 
(23-3-26-5); b - 3-6 (3-5-3-7),* c 3 * 4  (29-5-39-7); c ' 1-2 ( Í - 1-1*4); 
y  , i - i  (■»• i u i*  5 ) ■§ (50-0-5.3 - h) -»-ia-«

F e m a l e  : M edium  sized nem atodes, body gently  curved ventrally when 
relaxed by gentle heat. C uticle with fine transverse striae ; xubcuticle finely 
annulated. 45-55 g landu lar bodies, each with pore, p resen t in each la teral 
chord . A m phid  sim ple, sh ie ld-shaped w ith sensilla pouch  lying ju s t-  
posterior an d  lateral io  posterior o f  spear extensions. Offset lip region 
with six d istinct Ijps; usual inner ring o f six pap illae  and outer r in g  o f  
ten  visible m  en f a n  view (F ig , 3b). O ral ap e rtu re  hexagonal: p o ste rio r 
p o rtio n  o f  s to m a hexagonal in section  (Figs 3n, c). S pear b ro ad , 12 ¡.i 
( I I -  U l  Jong with apcrlure m ore  th an  h a lf  its length (Fig. 3d). S pear 
ex tensions sim ple, ha lf length  o f  spear. G u id in g  ring p licate (Fig. 3d). 
O esophagus one-th ird  body width w ide an terio rly , narrow ing  to  one-, 
quarter bo d y  w idth .it nerve ring which su rro u n d s it n ea r its m idd le ; 
posterio r b u lb  occupies h a lf  length o f  oesophagus an d  is two-thirds body  
width w ide; oesophageal lumen cuticularised th ro u g h o u t (Fig. 3a). 
N o  oesophageal gland nuclei seen, Oesophago-ixitestinal disc absent;
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Fu,. 3 A“ F Api m ia tw tlL n  maitai n sp  \  L n tiu  remato i! / 1 v .  u r u  ,howm g 
!ips and orrft ajiriU ue C / ’î / m i m m  '.homing .tiiipliui- «uid oesophagus. 
Ü, Head region ï t entale uul ! 1 > s W u t-o  î i c ^n h -I \ ’iKe
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DCsopíuigo-intcstiaal \ a h e  sm all, g lobu lar (1% . 3 f). Intestine com m only 
deeply stained by vegetable m aterial Roe turn a bom one anal body w idth 
long {big. 3a); p rerectum  th ree tim es length o f  rectum , Tail conoid , m ore 
convex dorsalis th an  ventrally w ith slight concavity  dorsalis near its tip : 
tip  bluntly  rounded  (b ig , b ;

V agina extends alm ost h a lf  way hciosx body ; vulval openim t porc-iike, 
w ithout cutieulacised lips. G o n ad s p an ed . opposed  and reflexed one-thud  
o f way (o vulva (Fig. 3 a), à  cua me.iMiied 34 x  57 g..

M ai a-.: U n k n o w n ,

.lUvf.NU.K: Similar io fem ale in genera; m orphology. Aperture of spare 
spear dorsa l .

T y p l Sí u n s  I lo ioH pc mid IO fbmide and 9 juvenile pa ra types are ui t ! r e 
Nem atode C ollection /o o lo g y  D e pai Inum!. Ihnversity  o f Caniejbury. 
3 fem ale and 1 juvenile parius pes ,‘te  in the N em atode Collection. 
B iítoniolum  I> i\w e n . D S I ,! '.  . ''ve! ou
Tvpr I in. \i u \  I 'i ie a  Ik .u h . IX -u iuk i. N.Z/VLS. 1, N136, 046060 in 
p itrtb  <! sNli-wü m m  -jin i i nriei im nu'phila arenaria  (L .) Link. A ltitude 
10 in "O ’i» inland lo m i la rii lido level Collecieil 2 June, 1966.

Qrwf K I i n ' vi m  i luv,.imugi Bench M anaw atu ,  N.Z. M.S. 1, N14SÙ 
751323 in pai fly st. bdovd  '-and undei -I arenaria. A ltitude 1,0 ny 0-5 kin 
inland from  F i j i  tide leve!

S r a ’f f  1>||HR!MISU«/N Thv. shape o f  the tail readily distinguishes 
1. mnnjt u -p Iron  i f  , i:»ui|iiT described species o f  Apart tlnimeUns.

Rkm vR.s'> .Specimen- tr nr» Hima u n a  have slightly shorter i.iiK than 
those lien i t|iv tvpe 1oc.j'u \ hut il>e characteristic, tail shape i I iii. 3e) is
basic,illy unaltered.

ilie  spes il» cpn ti’.-t is from. the M aori trniiai ( -  iron) and refers to  the 
iron sand fo rm ing  a t the beach, a t th e  type locality.

In die diagnosis o f  ApoFcehim elim  H eyns (1965) claimed I hat the 
an te rio r part o f  Lite pharynx, o r oesophagus, appeared  hexagona! in 
en face  view. H appears, however, that the portion appearing hexagonal 
is strictly the portei ior o f the stoma as the speur or its extensions are 
represented in sections at: this level. This may aiso hold for cu face views 
of other genera o f  the Aporcelaimid.ac,

Aporcelaimellus taylori n. sp.
Fig. 4,\ -c

M í  A r t  ill Ml NI S.

H olo typc fem ale: I. 2- ! I miri; a  28*<>; b • 4-4; c — 46 0; c' ---- I - 1 ; 
V >»■* 49-8 - • - i.

Science I !
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1 0 0  jj B

F i« . 4 A -C --Aporcelaim ellus taylori n , sp . A, lfc a d  reg ion . IE M ale  ta il region.ay!oris n
C . F em ale  tai! region

All >i pc m a le  L 2-19 mm; a 28-1; b =>-- 4-4; ç = 53-5; c' =- 0-8;
1 M 9; .Npieules FM u
3 p a .n n p e maie.-,: I  .2-22  2-24, 2-25 m m; 30 3. 36-4;
b - 3 7. 4-5. 4 -2 , e  - 54-3. 54 6 , 52-4: c' 1 0 , 0-9, M :  T  -- 28-4, 
31 3. 74 9; spicult- M' .63, .64 p.

Ffma.î.1 : Body gently curved veiuraHy when .relaxed by gentle heat. 
Cuticle with fine transverse striae; subcuticle finely annulated. Lateral 
chords granular, with distinct lateral glandular bodies, each with pore, 
no wider than Intend clionis Ampliid simple, shield-shaped, Offset lip 
region with six distinct lips: usual inner ring o f  six papillae and outer 
ring o f  ten visible in en fa ce  view. Oral aperture hexagonal; posterior 
portion o f  stoutii-hexagonal in section. Spear broad, 19 a long, aperture 
more than half its length (Fig. 4 a) .  Spear extensions simple, less than 
half length o f  spear, Guiding ring plicate (Fig. 4a). Oesophagus expands
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behind spear extension and is o n e - th i r d  body w id th  wide until nerve ring 
p o s t e r io r  .to which there is a similar length o n e - q u a r t e r  body width wide; 
posterior bulb is glandular and occupies alm ost two-thirds o f  total 
oesophageal length. N o  oesophageal gland nuclei seen. Oesophago- 
intestinal disc absent: oesophago-i n test ina! valve small, globular, intestine 
contained central compact itui.ss o f  vegetable material. Rectum about 
one anal body width long; pre-rectum two to three anal body width* long, 
Tai! conoid, more convex dorsally than veiitrally; tip bluntly rounded 
(Fig. .4(0.

Vagina extends almost half way across body; vulva! opening pore-like, 
without euticulartsed lips. G onads paired, opposed and reilcxed one-fifth  
o f  way to vulva.

The hototype has sperm in its uteri but has two spears, both with their 
apertures dorsal.

M aus: Similar to fem ale in general m orphology, 85-95 lateral glandular 
bodies present in each lateral chord, Spear 18-19 ,v.

Testes paired, nppovnl. i>ui.,tictclicd. 11-1?. midventral supplements 
in a semiconttRuous serie-» and  an  adana! pair (big. 4«). Fjacuhttory duel 
within range o f  suppieim nts. C'opulutory muscles do not extend as far 
anteriorly as the ■•uppu.-menis (Fig. 4(d. Spicules paired, similar, dnrvlai- 
m oid. Lateral guiding pics.es présent.

Jfvi-.Ntu-.; Similar to female in genera! m orphology including lateral 
chords. Aperture o f  spare spear dorsal.

T y p e  S u d e s ;  H o to ty p e . - a llo ty p e  a n d  3 m ale  a n d  2  ju v e n ile  p n ra ty p es
are ui the N em atode Collection. Z oology Department, University o f  
Canterbury,

TVp.e L o c a u v y : Taylors M istake, Banks Peninsula, N .Z .M .S. 1, S84. 
127496, in sand under Dvsiiosckoenus spiralis H ook f. Altitude 1-5 in, 
20 m inland from high tide level. Collected 15 M ay, 1966.

spratK•. Dim-RiNriAHON- A. taylori n. sp. may be readily distinguished
from all described species o f  Aporcelaimellus, o f  similar s i z e ,  except 
A. seiuhorsti (M eyl. 19571 by the position o f  the \ ulva (V - 49-8). spear 
length and tail form. . 1, scinhvrsti is close to 1. taylori, but has a spear 
upeiture about half the total spear length and the nerve ring at 3 5 Vf, 
oesophageal length ; in A. ta ilor/ (he spear aperture is a Intori two-thirds 
o f spear L-rmth „nui the nerve jm g is in the firri quarter of the oesophageal 
length.

The dism bnifon o f  p i w l o u d  s u p p l e m e n t s  is  s i m i l a r  to t h a t  illm,tailed 
for A. ob.n.um s (Thorne and !>\v auger, 1936).
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Family D o r y l a i m i d a e  de Man. 1876 
Subfamily D o r y j . a i m i n a e . (de Man. 1876) Filipjev, 1918 

Takamangai u. gen.

Dorylaiminac. M oderate sized nematodes. Lips distinct. Lip region  
sei oil' by constriction. Cuticle with faint longitudinal markings; sub» 
cuticle finely annulate. Amphkiial chamber not divided, without support. 
Oral aperture round. Spear axial. aperture more than half its length. 
G uiding ring w ithout sclerotiscd. fixed ring, anterior margin plicate. 
J’-xcrciury pore presen!. Slender antenor pornon of oesophagus without 
swellings; basal bulb dark, glandular Oesoph.igo-intcstimil valve present; 
both oesophago-intestiBa! glands and oesophago-intestinal disc absent. 
Vulva a transverse slit, lips outicularised. Tail short.

1'ype species: Takaniangai wacnga n. sp.

D is c u s s io n  : Takamangai n. gen. has many features in com m on with the 
Aporcelaimidac ilcyns. 1965 but differs Jrom them, primarily, in the 
possession o f a circular oral aperture, l i tu s  while Torumanenm n. gen. 
suggestV the derivation o f  the Aporcelaim idac from a nvgoluimoid-like
stock, 7ukam an»ai supports the m odification o f the apotcehiim oid form 
to produce the Dorylaiminac. O f Ihe Aporcelaim idac. A p o n claimeUus, 
with its hexagonal oral opening and axial spear, seems closest to 
7'akamannat.

In A ygolaimus (N ygolaim usi directus Heyns. forum anawa wahapmnsis 
n. gen. et n. sp. and Takamanyu wuenga n. gen, et n. sp, the oesophagus 
lacks any small swellings on the anterior, narrower pori ion and this may 
well represent the primitive condition.

Records ol the presence o f an excretory pore in the Dorylaimina ate 
rare and Clark ( 19ö2) recorded il as absent or rudimentary in this su hordei 
Gobb (1918) established the existence o f  an excretory pore m 
Mononchulus ventralis (Bathyodontidae) and Chitwood 6c Chitwood  
1 194(1) record its presence in Prionchulus muscorum  (M ononchidae) but 
Clark (I960) did not record it in lus redescription o f  the latter species. 
A m ong the Dorylaim oidea the presence o f  an excretory pore has been 
firmly established in only Cam pydora  Gobb. 1920, the sole genus o f the 
Campydoridao as amended by Jairajpuri ( 19(>4|. The presence o f an 
apparently functional excretory pore in Tukam m yoi, a genus which is 
considered to represent a fairly early stage in  the evolution o f  the .Dory
laimina«: (Yeates, 1967) aral in Mononchulus, a représentative o f a group 
which seems at the base o f  all Dory laimina. suggest it is a latent character 
o f  i he suborder.

The aeneric name is derived from the Maori laka  (■-■= round) au d 
m an,cali---- mouth).
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Takasnangai w aengi n. sp.
Fig. -A E

M e a s u r e m e n t s :

Holntype female: L I 59 n u n ;  a  -  23-4; b == 4-3; c 56-8; c' -  0-8; 
V " -£ 51-2
5 paratype females: L ~ 1-47 nvm (1 3 2  I - 62) (s 0 060); a = 24-4 
(20-9-28-4); b -  4 0 (3 3 4-7). c - N» 2 148-8-61-3). e' (¡-8  (0-7 -0 9);
y  ..... h. ; (m.,s neo) 5 5 .(, (5 J. 2  58 7 ) !•>•» (n-a-'J*--»

Femai.î:: Body gently curved centra I ly when relaxed by gentle heat. 
Body widest in vulval region, taper most marked in rectal region and 
anterior to nerve ring. Cuticle with faini longitudinal markings; subeuticie 
finely a.nnulated. Lateral chords granular, w ithout lateral glandular bodies 
or pores. Lips distinct, with usual inner ring o f  six and outer ring of ten 
papillae (Fig. 5b). Am phids simple, undivided, unsupported (Fig. 5c). 
Oral opening round (Fig. 5n. c). Spear axial, its aperture slightly more 
than half its length, spear 17 18 /* long and simple extensions 8-11 g 
long (Fig, 5c. it). Guiding ring simple, plicate anteriorly (Fig. S11). 
Posterior portion o f  stoma appears roughly hexagona! in en fa ce  view  
(Fig. 5i>). Oesophagus expands posterior to spear extensions and is o f  
similar width until it expands to form the dark, glandular posterior bulb 
at about half its length (! ig, 5 v  u). Nerve ring broad, surrounds narrow 
pori ion ol oesophagus at Iwo-thirds o f  its length. Excretory pore distinct, 
ventral to nerve ring (f ig . 5h). Oesophago-intestinal valve globular 
(Fig. 5 a ) .  Intestine broad, with central, compact, dark food mass (Fig, 
5e. e). Rectum about an anal body width long; prerot I um two to three 
anal body widths long (Fig. 5a. g). la ii short, eonvt-xly conoid, tip 
rounded (Fig. 5«:,).

Vulva slightly post-equatorial, extending half way across body (Fig. 5a ) , 
Vulval aperture a transverse slit; vulva! lips cuticuiunsed; 10 or 12 vulval 
glands present on each side (Fig. Se, e). Gonads paired, opposed and 
reflexed h alfw ay to vulva (Fig. 5a).

M u ,f : Unknown.

JuvENn.i:: Similar to female i,n general morphology. A peri arc o f  spare 
spear dorsal.

Tvtn St.tiÏL-.S. Holntype and 4 female and 4 juvenile paralypes arc in the 
Nem a!ode Collectjon. /o o lo g y  Department, University o f  Canterbury.

Tyri I.OCAI.ITY: Taylors Mistake, Banks Peninsula, 'N.Z.M.S. 1, S84, 
127496, i i i  sand under Denimekoemns spiralis Hook. f .  Altitude ,1-5 in, 
20 111 inland front high tide level Collected 15 May, 1966.
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Fio . ï A - H  - Takäm am ai wmi?» .n, «op. et sp. A, I nuire female. B -D , En/m* views 
at successively Jeep  levais. B- 'Lateral view of vulval region. B. Ventral 
v iew o f  vulval region. G . L ateral view o f fenutle tail. H." Anterior po rtion  
o f oesophagus.
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Remarks: The intestine o f  all specim ens contained  a dense cen tral m ass 
o f  vegetable m aterial. In a juvenile  rem ains o f  diatom s w ere evident 
O f th e  A porcelam iidae ap paren tly  only  Aporcelaimellus is vegetarian, the 
remainder feeding m ostly on oligoehaetes. and th is coupled with its 
hexagonal oral ap e rtu re  suggests som e degree o f  atlinily between th e  (wo 
genera. W hether this is due to  com m on ances to iy  o r  convergence is 
uncertain .

T he specific ep ithet is from the M aori wacnga ( m iddle) and refers 
to the intermediate position o f the species.

Gen us Labronem a T horne , 1939 
I,abronem a r i k i a  ». sp.

Fig 6 a -n
Ml-ASt. 111.MEN Í S .
Hirnalangi specimens ,
H ololype fem ale: !.. 1-84 n in i; a =? 3.4; b  - 4*4; c SO; c' 0-6:
V *■ J-*! 58 8 “ '* •
A llotype male: L -*2*06 mm; a  =■= 40*4: b ~  4*5; c 90; c' —- 0 8 ;  
T  33 3 ; spicules - - 48
5 para type males* L 1*82 mm  (1 53 2*06) is - 0 125); a - 35 (31-42).
b 4 2 (3* I 49); c - 73 (65 79), c (»7 (0*6-0*8): 1 - 31 7 (27*2
34* 1); spicules 55 ¡i (48- 65).
Castlecliff specimen
Paratype female, 1. • 1*77 n u n ; a 33; b = -4*4; c =---84: e ' ~  0*7;
V * '"'*11 57*6'*'"*‘.
Patea specimen
Paratype female: L * l*% m m . a - 35; b -•* 4*3; v - 7 8 ;  c' 0-7:
V =■*..■? Ji *7 56*3 r i**!.

F e m a i . i  : Body g e n t l y  curved ventra lly  when relaxed by gentle heat. 
C uticle thickened tow ards extrem ities, with line transverse striae. U p  
region distinctly  offset, angu lar, a boui two-iifths as wide as body a t base 
o f  oesophagus; lip flaps inarch ing  over en trance in s to m a, lips with usual 
inner ring o f  six papillae ami outer ring o f  ten (Figs 6 a. it). Amphid 
ap e rtu re  shield-shaped, almost half width o f  lip region wide Lateral 
chords one-lifth body w idth w ide; la tera l g landu lar bodies, with pores, 
no w ider than intend chords winch have general g ran u la r appearance. 
S pear 28 (2 7 - 29) p  long, slightly longer th a n  width o f lip reg ion ; apertu re  
one-quarter o f  its length (Fig, fir). G uiding  ring appears double. Spear 
extensions sim ple. Oesophagus expands posterio r to  spear extensions an d  
is one-third body width wide for slightly more than  h a lf  its length : dorsal 
oesophageal gland nucleus clearly visible just posterior to beginning o f
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Fk¡. 6 IF  • ¡Mbrcncrtsu riklii n: sp. A. h i  >■ ive view o f lips. B. A nterior portion  of 
oesophagus. Cri K m ale  jail 1> Mule m l  region

oesophageal bulb. Nerve ring a t about 70 % o f  length o f  anterior portion. 
O esophago-infcslinaI valve basically hemispherical- with conoid  termina) 
portion projecting into intestinal lumen. Intestine vvith thick, darkly 
stained wall; pivieciurn tv.o or three hods widths long and rectum one 
and a third anal body widths ione. Tail short, bluntly rounded, with two  
prominent su bim m nal lateral pores and three fine dorsal pores (Fig. 6 d).

Vagina extends half way across body. Vulva! lips with cuticular pieces, 
(Men contained sperm, Ovaries retlexed two-thirds ol the distance to 
the vulva.

M a i  k  Similar to fem ale  in general m orphology, including the  1 l u  il 
chords with pores.

Testes paired, opposed, oulsiretched. 1 jacitlatory duet not c lm H  
differentiated, but protectum three or four body widths long (Fig. (lo).
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Supplements consist o f  an adana! pair and, beginning about a body 
width anterior to them, a contiguous vent comedian series o f  24 (23-36) 
supplements. Within the supplement range aro ducts o f  four prominent 
‘ejacukuory duct glands', and copii lutory muscles extend slightly ¡ulterior 
to supplements (Fig. 6 r>), Spicules typical o f  genus, 55 (48 -65) /i long, 
lateral guiding pieces present. N o lateral submedian papillae. Three Hue. 
midveutrnl ducts occur between the adamii supplements and the more 
anterior contiguous series, similar midventral d neis also occur anierior 
to the supplements (Fig, 6 d). Caudal papillae apparently absent but three 
fine ducts present on the short, rounded tail.

T y p e  Si.i d e s :  Holntype. allotype and 2 female and 5 male paratvpes are 
in the N em atode Collection, Zoology Department. University o f
Canterbury,

T y p e  L o c a l i t y :  Him atangi Beach. Manawatu, N .Z .M .S . 1, N148. 
751323 in partly stabilised sand under Am m ophila arenaria (I.,) Link. 
Altitude I O m. 0-5 km inland I rum high tide level. Collected 19 March, 
22 April, 20 August and 20 September, 1966,

O t h e r  to r  a h  rus- Patea Beach, Taranaki, N .Z .M .S, 1, N.136. 046060  
in partly stabilised iron sand under A, arcuaria. Altitude I Otti. 50 m inland 
from high tide level,

Castlcclifl Beach. W anganui. N .Z .M .S, 1, N l 37, 51.1857 in partly 
stabilised' sand under A. arenaria. Altitude (v0 in, 40 m inland from  
high tide level.

S p h jh c  DitTERi-NttA'iiON: Although /,. n k ia  n, sp. may apparently be 
distimtnished front the other, described species o f  ¡..abronema bv its length 
a much more, reliable eritereoii for distinguishing it from species similar 
in the form o f both the tip region and the tail is the possession o f a spear 
in which the aperture occupies about one-quarter o f the length, in 
Labronema spp. the spear aperture is typically a third lo a half o f  the total 
spear length. Inu in uniforme Thorne, 1939 it is only one fifth,

R e m a r k s :  Ludwig (1938) found the spicule length o f  Rhahdiiis teres 
could be varied by varying the com position o f  the culture medium. 
The main purpose o f  the spicules, it k  thought, is to hold the vulva open 
to allow transference o f  sperm and. in some eases, the spicules may act 
as ‘Apeno ducts" l or purposes such as this .spicule length is probably 
not critical although certain criteria must, be roet. On the other hand the 
spear, or stylet, is an essential part o f  the feeding mechanism o f  many 
nem atodes and it is probable that spear length, in so far as it c. intimately 
connected with many factors o f  macro and m icro-morphology, is ¿i



768 N ew  Z ealand  Jo u r n a l  of S cience [S f f i t m i s e r

highly adaptive fact nr and thus should he moro or Jess constant for a 
given m orphological patterp (i.e. a species). Indeed in the Tylenchida  
species arc often readily distinguished on (he basis o f spear length. These 
considerations support the inclusion in L . rikig  o f  specimens whose 
spicule length varies from 4K to 65 ¡a since the variation m spear length 
(27—29 / j )  is scarcely significant.

The intestines o f many o f the type specimens are deeply stained and 
contain what appear to be alga i cells,

rite specific epithet is derived i'rpitt the M aori t ik i  (-? small).

Genus Discolaimus Cobb. 1915 
Discolaimus arenicolus n sp.

FigS?A-C
M e a s u r e m e n t s :

H o lo tv p e  f e m a le :  L = . 2 '58 m m ; a - 51-6; b 4-5; c ^  92; c ' * 0-85; 
V .. I -  ï 7  0  s p e a r  «  2 6  g.
3 paratype female-,: I , - -  2-14, 2-01. 2-16 mm: a - - 41-9, 4 M . 52-7; 
b -=■ 4-0, 4-1, 4-4; e - 82, 84. 86: e ’ - -0 -8 1 , O W , f)-8 J ; V  »►« 5 0 1
48 8 , “ * 49-5 0 J; spear ; 26, 25, 22 p.

Fr.MAi.t-.: Oody gently c u rv e d  ventralis- when relaxed by gentle heat. 
Body o f  uniform width over most o f  its length, tapering mainly posteriorly. 
Cuticle sm ooth. subeutivic wah fault transverse striae. I .ip region disc-like, 
lips rounded (Fig. 7 a ) .  L>p region one- a n d  one-third times as wide as 
head constriction and 75 K0"„ as wide as the body in the region id' Ute 
oesophago-intestinal valve. Spear length 25 /¿ or two-thirds width o f  
lip region; spear aperture one-half spear length. Spear extension about 
one and seven-tenths limes length o f spear (Fig. 7 a ) .  Amphid apertures 
each oiuMbird of width o f  head constriction wide: obscure. Guiding ring 
appears simple. About 35 ¡i behind base of spear extension a small 
triangular cuticularis«!. piece (muero) is present in the subcentral wall 
o f the anterior portion o f the oesophagus (Fig. 7 a ) .  Oesophagus swells 
suddenly in regum of middle of spear extension, extends backwards as a 
slender tube with tw o distinct swellings (Figs 7 a ,  t ) and expands suddenly 
to pioduce ih c main muscular portion which represents nvo-chirds o f  the 
lota! length of the oesophagus, No membranous sheath observed around 
terminal buih ih oad  nerve ring encircles d en d e r  p an  o f oesophagus at 
two thirds o f  its length; no liem i/on id men but commissure present 
(Fig. 7 a ) . O esop h ago-intesti na! valve cord i form, its width about une-thiril 
o f the corresponding body width Rectum slightly longer than anal body  
width. Taii conoid, rounded, slightly more strongly curved dorsally, 
with three pairs o f  cauda) pores (f ig. 7u). Lateral chord* one-fifth body
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40pA,B

4 Q 0 y C

I'u i. 7 À.--C-— Discolaimus grtmiiy>!us n, sp. A. A ntenor portion  o f  oesophagus. B. L ateral 
view o f female «til. C. Ejttire female.
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lx>dy width wide; pores of 120-140 lateral glandular organs present on 
each side.

Vulval opening a transverse slit; vagina extends one-half way across 
body. G onads paired, opposed and reflex.ed one-third o f way to  vulva 
but details obscure (Fig, 7r),

M ai ü . Unknown.

Ji 'vi.m i i. Similar to female in general form  but differing in the following  
■respects. \  secondary spear is present in ihi; second swelling o f  anlerior 
portion o f  oesophagus and the muero absent. The dorsal oesophageal 
gland duet was visible I'lnir-fifths <•! corresponding bodv width behind  
oesophageal expaii i » 85--95 lateral glandular organs j i c ent on each 
side o f  the body.

Tim ; S in n s .  Holotype. 5 female paralyses and three juvenile pm sty pm 
arc iii the Nem atode Collection,. Zoology Department, University ,>1'
Cari tor bury.

T yi’i; Luc a li  rv ; Cu.stlecliff Beach, W anganui. N ./..M .S . 1 \ l  511857. 
in partly' stabilised sand tinder Ammophila arenaria (L.) i i d Altitude 
6  m. 40 m inland from high tide leve], Collected 2 June. I960,

D irt t Ri M ! \t D iv r s a a v  lin t ohanris tavnit'ohn  n sp mav be d is
tinguished from most o f the described didelpliie species o f  the (’cinis which 
have ail approximately epuaimiitl vulva, hy the possession o f  it lip region 
75-80 as wide ,i.> the width ul the body in die region o f  the ocsophygo- 
intcsiinn! valve 1 ho present, o f iihicim docs not seem to  have been 
recorded in any other species o f  DLuvlmtnu't O. ateni> ofm  may be 
distinguished most nuahh iron. ?) ha m 'a m  1 U 'siu iK  rg and liny its. 
19óí>, I) let :;uu‘ 1 ta a.-..ids re and Heyn-. I Oofs and / ! n/ímer,' ITusienherti 
and ilcyiis I yui hv die possession ol immded lip- the body is more 
abruptly iapcr-.nl m D. arenicolus tli.m in these other three .species, />. 
arenicolus may be distinguished horn I). t e m \  Suldnp, 1964 by its longer 
spear (25 cf. 14-15 u for D. tenax) and the value o f  V  (82-92 cf. 40--4I 
foi /)  tenax),

UiviMïKS The nicsviKc i t  i iw unie, m m ainte specimens ín a posidon  
similar tii ihm ueuipicd hv the -evondáit spr-ai m juvenile» suggests that 
the muero muy represent the teiinmid -e u  et t. >n o f  the gland n- ,poioddv 
for the production o f  uv.* sp,.ar J uraipuri and Guodey (19b6j used the 
presence o f  a muero a . a lenta live characteristic for distinguishing 
M etadoryhrimus Jitmtipun and G oodeyfirom  hminryknmuv Andrassy, 1959.
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Ocnus j>ise«lataiuiii Therme, ¡929  
Discolaimium sabiiiï n sp. 

f i s ,  8 a 'Gb--
Mi XM.ttl Mt MIS’
Iîiniut;’nui specimens
1 ïoSot> pc fem ale; L ~ I • 79 min : a. ^  43- 6  : b ¡«; 3 5; e -  74- 4; e ’ 0-86;
Y 33 4 "
2 para type females; L •=« 1-90, 2-12 nini; a =  38 8 , 48--.2; b - 4-6, 4-4;
c -- h-ft 4, 58-9, cf - U-78, 106 : V ■ 61-2 u' 2 (gravid): 60-8 97
Mimypv male: L 1-73 m m ; a =--■ 50-5: b «  3 9: c .-« 6 6  0; c «- (Y79;
i ■ 22: .spio»les -- 49 u.
5 paratype niales; I. : 1-81 mm (T67--2-I0) ( 0-051); a -  5).‘4
(44 I 56-8); b 3-8 (3 -3  4-2); c 78 0 (66-0- xR > c' 0 7 6  (0 7 1 -
0 -8 7 ;  T • 15-7 (12-6 22-0 ); spicules =■•= 48 ¡i (45-52),
CastluclilT specimen
I puratypelem aie: b «= 1-98 mm; a 4 7 -2 ;b - 5 -6 ;e  7 9 -2 ;c' =« 0 7 6 ;
V 5o-2 “ i

Fim a le: Body iv lim lncal. som ewhat laper»il unicum  1\ and alm ost 
straight when icN 'cd  bv gentle Ilea! Cuítele -ir,nolli, suhcutick with 
fine annulations. I nierai glandular o igans about SO on each side obscure 
¡n regum o f gonads I ip region with six distinct lips caeli with a d n gk
papilla, distinctly offset and slightly narrower than adjoining body 
( T-iiis y.\. ul. Oulei' ring o f  papillae not observed. Amphid .(périmé 
obstu ied  In lips but about half liemi width wide. Spear 12 u long, its 
aperture dightlv more limn Indi it̂  iength, both dm ,ul and yentiul m iiaces 
distinctly a n n e x  (Fn; 8 a) Oc m »phagus » u h  slight swelling beginning in 
region o f  spear extensum. then a slightly narrower section before the slim 
cylindrical poitim i which -uddenh expands mi,-, a typical muscular bulb 
which occupies alm ost two-thirds o f  oesophageal length ( f ig s  8 a . f). 
broad nerve ring en cu je-, ii.u'.iw  pmt ol omophagii'- slightly posterior 
to its m iddle Dm d .vsop h  ige.d gland duel opens um- oesophagus less 
than a body widib posten si Lo nest-¡-h i ¡cal expansion. O csophaco- 
intes-imul vahe undiform  ( l ’ig Ht’’! intestine ln o id . tlun-w.illed: reeniin 
about one ;uio a spini 1er .mal h*.jv widi’i .  long (fie . 8 r). Tuii uniformly 
rounded with iv\o lateral papillae mi each side ( f ig . Hut

Vagina sloping po- tenorly antenor gonad lediuetl to u sac, com m only  
spt i m-tdied. 2 3 anal bodv widths long, posterior gonad reflexed at least 
had way to vulva (Fig. Kid. A mature egg measured 147 x  38 p.

M i l l '  Simii,ir to fein-ds except in the following respects. W hen relaxed 
by genlle heat util curved ventrally. Muscular bulb of oesophagus shorter 
relative to anterior portion (c.f. Figs Sr, and Ft,



772 N ew  Z e a l a n d  Jo u r n a l  o r  S o t n o l [S eptem ber

I

a!

I'10, 8 A Ci- ■ D iscçktinim n wibjitï f¡, sp. A. A ptériür r 
Oesöphago-intcsf.iqai valve. I) . Fem áie tail 
latera! view. G .' M ate îiï lateral view.

T a il
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Testes paired, opposed, outstre tched and  containing a b u n d a n t  sperm  
(Fig. 8 0 ). Spicules dorylaim oid, obscure  lateral guiding pieces present 
(Fig. 8 t:f A n adanal pair and  five or six ventromediun supplem ents 
present, their range extending anterior to  that o f  the weak copulatorv
muscles (Fig, 8e ),

J i .vi.nh .i-: Simdar to female but for four specimens front Himalangt 
(I  (1 796, 0-961), 0-969, 1-111 nun) Ms’ had the following values 2 29, 
2 -46 ,2 -29 ,2 -53 ,

T y p e  S u m  s : H olotype, allotype and 2 female, 4 male and  7 juvenile 
paratypcs are iii the Nem atode Collection, Zoology D epartm en t,  Univer
sity o f  C anterbury .  I female. I male and  3 juvenile paralypes are  in the 
Nem atode Collection. F.ntomology Division. D.S.I.R .,  Nelson.

T y p e  F or A m y :  H hru tang i  Beach. M a n aw atu .  N .Z .M .S . 1, N 148. 
"51323 in partly stabilised sand under Ammophila ¡irenaria (L.) Link and 
Desmosrhoenhx spiralis Hook Í  Altifmle 1-0 m, 0-5 km inland from  high 
tide level. Collected 19 March. 22 April and  20 September. 1966.

O i h i r  L o o m  n  11 s: Palea Beach. Taranak i.  N .Z .M .S . i, N 136, 046060 
m  paitly  stabilised iron sand under A. a re n a r ia .  Altitude 10 m, 50 m 
inland t'umi h ig h  tide level 

CastleehlT Reach. W ang Ü1U3U N ZAUS. I. N i 37. 511857. 111 partly
stabilised sand under  A , a re n a r ia .  Altitude 6 m, 40 m inland from high 
tade level.

S p e c i f i c  DtmtRt-NTfAnov £>, Mihaii n . sp. is readily distinguished from 
/). sm ith i (Heyns, l% 3) and  D. pakistanicum  4 mi m and  Bhuiy.ai 1963. 
the only other opisthodelphie species described in the genus, by the 
larger si/e o f  (lie prevulvnl sac In both /). sm ithi and /), pakistanicum  
the sac is about one body width long whereas in  D. sabuli it is at least 
.2 body widths long.

R em arks; T he specific ep ithe t is derived from  the L a tin  sabulum  (=- sand).

CTasseiafelam- n. gen.

D orylaim inac. l i p  region offset, tatei aí lips each with two thickenings 
in their ou te r  portion. Spear dorvlaim oid , spear  extensions simple. 
O esophagus dorytnim oid  Spicules dorylaim oid. Supplem ents  comprising 
adanal pai» and  contiguous ventromedian senes Tails o f  sexes similar. 

Type species. C ra s.so iah iim t a u s tra le  n. sp.

Dts<. i.ssiDN: C rassohhiun: is characterised by the presence ol paired 
th ickening,  in each lateral lip and the ir  spatial separation readily enables
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specimens o f  this genus to he separated from others such as Pungent us 
by “ optical sectioning' . Perioral cutieulansatiom  are known to  occur in 
several Dorylaimoidea íe  g Pungentus spp. and Dot vbnm-Uus spp.) and. 
although in lateral view (big. 9i ) Craxsntahium apt«;» s similar to  these, 
the en fuca  view (big. 9c) clearly distinguishes it.

The generic name is derived from the Latin crassus. (~s thick) and 
labium  ( --- Hp).

C ra ts o la h iu in  a u s tr a le  .n. sp .
F’ig. 9a - h

M ease; remen tvs:
Uiniatapgi specimens
H olotype fetnale: L ‘■•s i - 118 mm; a 26'6 i h ?? 3 9; c *» 55; e' — 0-8; 
'V-:— 55-6 ’
7 para type females' I l ()i'6  nini FO 916 1-321) (s - 0-121); a ~  2 4 6  
(22-1 -26-6), h - 9  (3-4 4  4); c 54 (44-66); c' - 0 8  (0-7--O8);
y .  is ». in sr 5 5  [ t5->'5-57 7)
Allots pe maler i .  I 201 inm: a 28-7; b 4-4; c ---57 ; c ’ Û-8 ;
L - 30 7 ; spicules 36 <«..
7 paratype m ales, i. î 089 mm (0-981.--I-201) (s 0 089): a - 25-9
(22-8 31-5); b 4-0 (3-7-4'4): c 54 (47-47): c 0  8 (0 8-0-9);
T -- 3L 6  (72 5 Jv 5): .-picnics . 36 a (34 38)..
Patea specimens
Par«type female: L - -  1513 :ram: a 30-9; b - 4-3; c =  63; c' -- (j-8 ; 
V 52 9,
2 paîatype maies : I 1 025, i 209 m m : a — 27-Ö, 3:1-8; b -••••• 3 ■ 5, 4-1;
c =  46, 53; c' 0-8, 0 9; f  31-2. 4 1 5 :  spicules «* 36, .35 g-
CastîedifF specimen
Paratype female: L 1-468 m m ; a »i 24 J ; b 3-7; c ------ ; V - l0 ,‘
54-6 n 1 .
fayliu s Mistake specimens
ihi rai y pe témale: L I-1 ! I mm; a =- 21-8; b - 3-6. c *3, c 0-8:
\  : 57 2
Panitvpe male: L I• 118 mm; a - - 24-3: b **= 3-6; c 4 7 , c 0 8 ;
I' 25-6; .spicules -- 36 g.

Fi vi m v: Body cylindrical and slightly curved ventralis whcnt relaxed by 
penile heal ( t ig . 9u) L¡p icgion one-third as wide as body at base o f  
('esophagus. Cuticle sm ooth, subcuticle finely annulated Lateral glandular 
bodies distinct, about 40 on each lateral chord. Lip region angular in 
lillei a! View, sei ('if by distinct constriction ; six distinct lips, lateral lips 
each with two thickenings iii their outer portion and alm ost twice as
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5QmE*I

20.0)1 A, B

Lio. 9 A?-l-~Crtmolabimti australe tt. gen. et sp. A. £mire male. B.. F2.nt.ire females.
C D t, fa c t view  o f lip*. D. Eu (ate stew m level o f  autphids. 12. A nterior 
region I . s v^ophago-m icsunal lunction. G. I .alemt view o f vulva} region. 
H I aiw .il \ lew o f female laii 1. Latera! view of male tail.

St Unce 12
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large as dorso-lateral and  venîro-lateral lips; only six papillae seen in 
each o f  inner and  ou ter  rings in en fa c e  view (Figs 9c. t )  Ampbids broad, 
shield-shaped (Fig. 9d), aperture obscure, but about half head width w ide. 
Spear slender, dorylaimoid. 19 (18 20) n  long, often appearing  slightly 
concave venlrally and aperture ab o u t  one third o f  ils length (Fig. 9t ). 
Spear extensions tubular, equal in length to spear (Füg. 9i:). Guiding ring 
delicate, appear ing  simple. O esophagus a slender tube for slightly more 
than  half its length, oesophageal bulb with cuticularised lumen (Figs 9 a , it). 
Nerve ring su rrounds  slender portion o f  oesophagus at two th irds o f its 
length. Oesophugo-intestm al valve obscure  but pi ejecting into a n te n o r  
o f  intesi ino is conoid s tructure apparen tly  with tubercles at its base 
(Fig. 9r). Extreme anterior portion ot intestinal lum en poorly  defined; 
posterior lo  th is intestine is dark  brownish-yellow, the colour fading 
posteriorly. Vegetable material present in intestine. Rectum about one 
anal body width long. Tail short, rounded , moro convex dorsallv than  
ventrally (Fig. 9 h ),

Vulva a transverse slit opening into a lightly cuticularised cavity; 
vagina extending h a l fw a y  across body (Fig. 9g ). G onads  typically paired, 
opposed, rcllexed, but in a gravid specimen the  anterior, gravid, gonad 
is outstretched (Fig. 9u)- An egg measured 26 x  88  p.

M a l e . Genera l morphology' .similar to that o f  Female, but tail curved 
ventrally when relaxed b y  gentle heat (Fig. 9 a ). Testes paired, opposed 
outstretched. Spicules dorylaimoid, lateral guiding pieces absent (Fig. 90. 
A n adanal pair and a contiguous ventrom edian series o f  13 (II 141 
supplements proseni. Copul.d o r y  muscles present in supplement range, 
Frercctum and  ejacuiatory duct little differentiated (Fig. 9i)

Juvlniu  : Similar to femak in general m orphology. The spear, or spears, 
for lalcr .stages lie \cn tro -!atcral in the anterior oesophagus with their 
apertures ventral, -

T y r i  S u d e s , flololype, allotype and  8 female. 8 m.dc and 14 juvenile 
pa rat) pes are  in the Nem atode Collection. Zoology Department, Univer
sity o f  C anterbury .  3 loma ¡c. 2 male and 4 juvenile pa rut y pes are in dic 
Nem atode Collection. Entom ology Division, D .S .I.R., Nelson.

1 \ it  For‘a í  i tv , llim .it. irgi Beach Manawatu, N .Z .M .S 1. N 148. 
751323 ui paitly stabilised sand under -imnuphUu arenaria (1.,)  Fink. 
A h ilude FO in, 0 -5 km inland from high tide level. Collected 19 March, 
22 April, 21 June. 20 Aug us I and 20 September 19 We

O i m k F o a  u tu is .  Hiin.uungi Beuch. Maiiuwulu. ui s a n d  under Sptn;‘e \
hirsutus l,abilL
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Patea Beach, Taranaki, N .Z.M .S. 1, N I 36, 046060, in partly stabilised  
iron sand under A. arcum to. Altitude 10 m, 50 m inland from high tide 
level,

CastleclifT Beach, W anganui, N .Z .M .S , 1, N 137. 511857, in partly 
stabilised sand under A. arenaria. Altitude 6  nr, 40 in inland from high 
tide level.

Taylors M istake, Banks Peninsula, N .Z .M .S, 1, S84, 127496, in sand 
under Desmosi; hoef his spiralis H ook, f. Altitude 1-5 m, 20 m inland from  
high tide level.

Juvenile specimens, apparently conspecific w ith C. australe n. sp., have  
been recovered from coarse sand under 1). spiralis at Birdlings Flat, 
Lake Ellesmere. A single juvenile specimen has been recovered from  
below Trifolium subterraneum  L.. growing in H okio strongly mottled 
sand 2-5 km inland from Him atangi Beach, by P. J. Wigley,

Subfamily A ciínolaiminm  Th m e, 1939 
G enus Dorylaimellus Cobb, 1913 

Dorylaimellus tahatikus n. sp.
Fig. 10a -F

Measuremen rs:
Himatangi specimens
Holotypc female L 14)30 m m; a ~  26-4; b -- 4-5; c •-= 46-9; c  ~  0-9;
V , ,,  " m  5 5 .3  i v . y

3 paratype females: L - 0 8 2 0 ,  0-918, 0-997 (gravid) mut; a -5  21-3,
23 6 . 20 3; b -  3-4, 4-1, 4-6; c -  - ,  43>?, 55--3; c’ - ,  0*9, 0-8;

I, n 6 4 . 7 i , s . i  5 7 ,2  y> ,\  5 6 -0

PîtnityrK: male: L 0-945 m m ; a .1=: 23-6; b 4-4: c — 41> ! ; c' --- 0*9;
1 12 it, spicule« r- 33 p..
ILitt-i specimens
P.iratvpi: fem ale, I = L 157 mm; ( 1 b s . 4-6; c 55-1 ; c' - 0*9;
\  IS t 5 4  7 I - y

Allotype male: L — 1-183 mm, a ■ 32-0: b -- 5 0: c 43-9; c ’ — )•(};
T • -  30-4; spicules -  38 p.
Taylors M istake specimens
2 paratype females: L 1-145. F 163 mm: a * 19 I. 2. -4; b 4 7, 4-3;
c :-s 49*7, 41-6; c' -  0-8, 0-9; V   -  7 53-2 L I5'-' 54 7  17 °.

Female: Body cylindrica!, slightly tapered anteriorly. I eg reu o f  twisting  
o f  body variable. Cuticle sm ooth, subcuticle finely arm luted. Glandular 
bodies o f  lateral chords not visible in m ost specimens but conspicuous 
in others and 34-38 in number. Lip region typical, Tset by marked 
constriction, two-fifths as vyide as body at base o f  oesoj agus: outer ring
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}'te. IO A ~ r — Dorylaimellus tahaiilcra 11, sp. A, Oesophageal region o f fixed specimen.
B. Lateral view o f head showing a m p M  aperture, C. Fem ale tail. 
D. M ale tail region, f.. Km ire female (fixed). K. Entire male (lixed).
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of ten. papillae visible in laierai view (Fig, 10a) .  Spear I I  12 ¡¡ long,
three-quarters w i d t h  o f  lip region: spear extensions com posed o f  short 
anterior tubc-Ifke portion and posterior portion with radiating flanges; 
extensions twice as long as spear (Fig. 10a). D istinct guiding rum pr*. ont. 
Amphids pocket-shaped, apertures almost encircling head (Fut. 10 b). 
Distinct scl.erotised platelets near anterior limit o f  stoma (Fia, 10a).
l-lernizonid and excretory pore not seen.

Oesophagus expands into elongate bulb just behind Hanged spear 
•extensions, then narrows and continues-as a nen-m uscutar  tube to 50%  
of its length where it expands to form the posterior swelling (Fig. 10a ). 

Posterior oesophageal swelling appearing, to have spirally marked sheath 
In iixed specimens Í mncn of  posterior oesophageal swelling strongly 
cuticularised Dorsal oesophageal gland n u c l e u s  pear an ter io r  o f  posterior 
oesophageal -welling, two pairs o! ventral oesophageal gland nuclei 
di-tinct; gland d u u -  visible as interruptions in cuticularisation of oeso
phageal lumen (Fig I0 \) . Oesopliago-intcsünal valve cviindroid with 
rounded  tip. Details of intestine not clear. Rectum  about: one anal body 
width long la ii short, conoid, with rounded  lip  (Fig. 10c).

Vulva postequaioriul.  apparently nearer middle o f  body tri longer 
specimens Vagina extends half  way across body. G entilis paired, opposed, 
re fluxed, Uteri contain sperm and  sphincter muscles p robab ly  present 
i Fig IDt ) \ l i  ig g  1110,0(11 cd t(¡ ■■ 71 ■/,

M ai í ‘ Similar to ¡entale in general moiphology.
Posterior  portion o f  body curved ventrally when relaxed by gentle heat 

( l ig .  lu ti ,  festes pawed opposed, otiisiie tched. Spicules very broad 
proxmuilF  wait a it abrupt ventral angle ( l i e .  lOiil. Distinct lateral, 
guiding pieces pit sem fíncate distal I}. Supplements » «insisting of an 
ad.mai pan and  a inoi c or  less contiguous venUomrdiun series of ten fn 
the only good specimen (Fig I On). Prcieetum. egu ufaiory due! and  
rall ier  sigmoid eopul.ilory muscles extend slightly anterior io supplem ent 
range (Fig. I On).
T v w Si idf.S’ Ilolotype. allotype and 6 mínale para lypes and I mule 
para type arc in the N em atode  Collect mu. Zoology Departm ent,  Univer
sity of  Canterbury .

T m :  L o c a l i t y : Hiniatanci Beach, M anawatu, N .Z.M .S. !. N14R  
751327 in partly stabilised sand under Ammophila arenaria (I,,) Link. 
Altitude I Q m. 0  5 km inland trout high tide level. Collected 19 March, 
22 April. 20 August and 20 September, 1960,

O t h e r  L o c a l i t i e s :  Paica Beach, Taranaki. N .Z .M .S. !. Nl-36, 046060 
in partly stabilised iron sand under A. arenaria. Altitude 10 in, 50 m 
in land from  high tide level.
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Taylors M istake, Banks Peninsula, N.Z.M.S, I. S84, 127496 in sand 
under Desmoschoenus spiralis Hook. f. A ltitude 1-5 m, 20 m inland 
from  high tide level.

S p e c if ic  D u p e r e n t ia t iq n : O f the described species o f  Dorylaimellus, 
D. tahatikus n. sp. resembles D. vexator Heyns, 1964 most closely but 
may be readily distinguished by its shorter oesophagus and tail. For
D vexator b — 2-9 -3-6 and c ■ ■■ 27-36, while for D, tahatikus b - ■ 3-4 5-0
and c • ■ 41-55.

D. tahatikus is readily distinguished from the only other species o f  the 
genus known from New Zealand (D . monticulus Clark, 1964) by its spear 
length being three-quarters o f  the lip width and c 41- 45. In .D. monticulus 
the spear length is approximately equal to the lip width and c 32-35. 

Rem arks: The contiguous ventromedian series o f  supplements is unusual 
for Dorylaimellus which characteristically has four centróme» lian supple
ments arranged in two pairs. In D. andrassyi Hcyns, 1964, however, 
a tilth is interposed between these pairs. Both Cobb (1913) and Thorne 
(1939) referred to  abrupt ventral flexure in the spicules in  this genus: 
males o f  species described subsequently also show this, but the apparent 
lack o f  lateral guiding pieces in species described up to  1939 is contrasted 
with their presence in both D. andrassyi mul D. tahatikus. In the male 
described as I), demani by O oodcy (1963) the bands o f  copulatory muscles 
are som ewhat sigmoid in shape, as in D. takatikus.

A discussion o f the “spirally marked oesophageal sheath” and its 
taxonom ic significance will be given elsewhere (Yeates. 1967).

The specific epithet is derived from the Maori tahadha  (--• coast).

Family LeptonchidAt: Thorne. 1935 
Subfundí i 1 1 i< nc:hinae Thorne, 1935 

Genus Leptonchus Cobb, 1920 
Leptonchus diccpliulus n. sp.

Fig. 1 ! A -i
M e a s u r e m e n t s :
H olotype female: L --- 2 1  ! mm; a 45; b 8 1 ;  c -  150; c' ■ - 0-5; 
V --«= ^  4 4 0
4 female paratypus : L • 2-09 m m  (1-88-2-88) (s - 0  131); a --- 42 
(35-48); b - S - 1 (7-1-8-9); c ==141 (114-190); e ’ =«- 0-6 (0-5 0-7); 
y  i» m  -r.» 4 3 ,9  (4 1-0-46-8) 15

Allotype male: L 2 14 nun; a «- 51; b =«- 7 8 ; c - « 8 6 ; c' ----- 1-0:
T 26 3; spicules 50 p.
7 u n ie  paratypus: L — 1-96 m m  (1-76-2-14) (s — 0 142); a ==« 49 (41-62);
b -  8-9 (7-1-11-0); c =-« 74 (63-88); c ' «« 1-0 (0 -8 -1 I ) ;  f  T5-9
(17-0—31-0); spiculcs =■= 32 g (32-34).
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Fim m i Body cylindrica] and straight; when relaxed by gentle heat: 
tip ration two-fifths as wide as body at base o f  oesophagus. Cuticle w ith  

fine longitudinal striae; subctiijcie d is t in c t ! )  annulated, Lateral pores, 
with associated glands, occur in two rows at intervals o f  one to two 
body widths. Lateral chords about one-quarter body width wide in vulva! 
region. Lip region distinctly offset by a deep constriction (Figs 11a , k) 
and the inner ring o f  papillae also distinctly offset from the outer ring 
( Figs 1 !b , e ). I n en fa c t’ view th e  usual ten outer papillae are present and 
tire inner ring o f  six papillae are on an offset hexam erous rostrum-like 
structure which shows no sign o f  subdivision into lips (Fig, 11b). Am- 
phidial pouches cup-like and slightly wider than half head width (Figs 
.11 a, c ) ;  sensilla pouches visible (Fig. 11a). Spear slender, straight with 
dorsally acruatc extensions; spear and spear extensions each about 
two-thirds o f  a head w id th  long and. only moderately cuticularised 
(Figs IIa, e). Guiding ring a well cuticularised truncated eone (Figs 
11a, r). O esophagus a slender lube for 80% of its length; posterior 20%  
forms a pyrifortn basal bulb containing three large gland i l > (Fig, 1 1a), 
Nerve ring about, middle o f  slender portion o f  oesopl -mu Oesophago- 
intestinal valve one-third body width wide and o f  simii I __th.

Vulva a transverse slit. G onads paired; opposed and reflexed h a lfw ay  
to vulva (Fig. III). Prerecium begins at about flexure o f  anterior gonad 
(Fig. Ml). Rectum about one anal body width long (Fig. I lo ) . Tail 
bluntly rounded, less than an anal body width long and with two pairs 
o f caudal pores, one pair subterminai and the other pan- approximately 
dorsal to the anus (Fig. (le;).

M a l e :  G e n e r a l  f o r m  o f  b o d y  s i m i l a r  t o  fe m a le  but t a i l  c u r v e d  v e n t r a l l y  
a f t e r  r e l a x in g  by  g e n t l e  h e a t  (F ig .  I hr) .

Testes paired, opposed and outstretched (Fig, Flu). Spiculus broad arid 
arcuate with small lateral guiding pieces (Fig. I lf ) .  An adanal pair and 
12 (9-18) ventromcdian supplements present (Fig. Hr). Pr e rectum 
within supplement range. Weak copulatory muscles extend slightly 
beyond supplements. Tail bluntly rounded, dorsally convex, slightly 
arcuate ventrally and with two pairs o f  caudal pores.

J u v k n i i e :  Similar to female.

T yre S l i d e s ;  H.oiotype, allotype and 3 fem ale, 5 male and 12 juvenile 
paratypus are in the N em atode Collection, Zoology Department, Univer
sity o f  Canterbury. 1 female, 2 male and 5 juvenile paratypus are in the 
Nem atode Collection, Fillontology D ivision, D .S .I.R., N elson.

T y r e  L o c a l i t y :  Sumner Beach. Banks Peninsula, N .Z .M .S. 1, S84 
092531, below extreme high water spring tide. In partly stabilised sand 
tinder Am m ophila arenaria (L.) lin k . Collected 15 May, 1966.
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O n o  R L<x a i  H i t s .  C a s i  leei t i f  R e ac h ,  W a n g a n u i .  N X M . S .  1, N I 3 7 ,
5 1 1 8 5 7 , in p a r i t y  s t a b i l i s e d  s a n d  u n d e r  d .  n n n a i a ;  A l t i t u d e  6 m ,  40  rn 
i n l a n d  f r o m  h ig h  1 id e  level 

I l i i n a t a n g i  B e a c h .  M a r n w a m .  N . Z . M . S .  !, NI 148 , 7 5 1 3 2 3  io p a r t l y  
s t a b i l i s e d  s a n d  u n d e r  A . a re n a ria .  A l t i t u d e  1-0 m ,  0 -5  k m  i n l a n d  f r o m  
h ig h  t id e  level.

L>» i i r i n i i u  1 ) t  V ¡M * t s  ¡.cp in tji h i i ï  ¡¡¡cephalus n .  sp ,  m a y  be  d i s t i n g u i s h e d
f ro m  a ll  d e s c r ib e d  sp ec ie s  o f  /  e p to n c h m  b y  th e  r o s t r u m - l ik e  s t r u c tu r e  
b e a r i n g  th e  t u n e r  c m \ * t  ul p a p i l la e .

tv n  . 'i  ik i-S ri < n s « » leptonchus

t. Inner cn'oc- o f  papillae on s i bennei i exit u'n-ii'.e structure (sec Fig. :i I a)
. .  direphalm a, sp,

I m u  v ia le  o f pupillae not so d ix lind lj orFet, . .  . .  . .  , .  2
2, WiKa wíiIi i.Uer.tl nisiiibiaiKs . .  , .  . .  jim h iia fm  Thome* 1939

Vulva without luleuil loeuihi.iues . .  . .  . .  . ,  . .  . .  . .  3
3, P ia e c m m  liegmmtivi nui tnm v than U m  noiii w idlh , podeiirH tu v u lv a  . . 4

Prerceluru hciunutn;.' m o a  il an two IvuU Widths poitei toi to  vulva . . .  5
4, T he veiilreriiedi.m Mipplwm. lis picsc-nt . .  . .  granulosus ( ollii. 1020

N in e  vciilronH 'ttW i'i '« p p l r i t n n t s  p ie se n i tra n sva a len sis  Í k ' »s. 1963
I o u r to e n  v.T.iiuiiicui.tn s u p p le m e n ts  p re s e n t . .  m u ltip a p illa tu s  M iv l .  1936

5, C iU id e  n u h  d is tin c t R f t . i v t a o  d e m e n ts  . , . .  . .  sc in tilla n s  I o u t .  1963
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. SIX'BIES O N  NEMATODES FROM;DONE 
SANDS

7. MONHYSTERIDA AND C11RO MODORI BA.

8 v  Ci \V .  V i a k s ,  Department o f  / n o l o g v .

Dm vtTsiiy o f  Canterbury, Christchurch

( f tea ii< d  fu r  pnhiiiipis'li, ?(> Apttl /V">~t

. Sum m ary

t ' .d a k ia  rea im 'kc-i n . gui», s f  sp . ( M o n h y s tu r i i l i t  r- o f  u n c e r ta in  la x o p o m ie  • p o s it io n  ; 
a inp iiK t a p o r u m  i» i r a n s v e r w  a n d  p o s te r io r  ici M o m a , o c so p lia a u - in le s li.n a i v a lv e  
■boniuite. ta i i  f il ifo rm  in b o th  s e x e s ; a n i e r io r s w a r y  rcftexecl« p o sT c rro r re d u c e d :  t e a  es 
p a ir e d ,  s p ic u le s  thit» a n d  aiau.ue. p re c ió le ;!  I ;,y p p le in e iu x  e x te n d  i n to  o c so p h p g e a j. re g io n .

S y i i iw i i l iu m  pt-n-ifiiiun n .  >•>». ( t ’-yariK rtstim idac) I s  w id e s p re a d  o n  ih c  N e w  Z e a la n d  
a n i ' !  a m i characR -i ised  by a  c i r c u la r  s p »  a í a m p h id  a n d  i-i.p to  n in e  p re c lc r . i i  s u p p le m e n ts .  
A g ia n t d e tn ip io id  fori.-i, vmiIi ¡» h a p lo u l n u m b e r  o f  te n ,  in w h ich  th e  o v a r ie s  a r e  a p -  
p a r m l ly  iR íii-fu n e iiu jiíd  is k n o w n  f r o m  one locality. R u a m o w h ilia  era'- n. ¡ten e t sp, 
tii.wrniMloridac) h a s  it s m o o th  e m id c .  a  djs--tii¡c¡ c e p h a l ic  h e lrn e t. a  r in g  o f  six  labial 
p a p il la e ,  a rinsr o f  six  c e p h a lic  so lae , ih re e  s im ik u  le e th  a n d  a s in g le  tu h o k l  s u p p le m e n t.  
A r e n a so m a  le ir ié p k t  n, g en . et sp . ío o o s e s o m a tid ú e )  is d ts tin g ta s 'h r 'd  f ro n t  o th e r  g e n e ra  
m  th e  po.sscsM oii o f  a. u n is p ira ;  a m p h a ! ,  a n d  th e  h e a d  h e a rs  s ix - la b ia !  p a p i l la e ,  fo tir  
c e p h a lic  s e ta e  a n d  s ix  M ibo ep h ah e  xeine.

O rd e r  M onhysterida
Cieims -T akakia m  gen.

Cuticle aum ila led , w ith bristles an d  la teral aiue Amphid aperture 
ti anster sc. p o ste rio r to  stoma. I lead n o t offset, six papillae ia  inner ring 
and  six cephalic setae. S tom a cylindrical. Oesophagus cylindrical, radial 
m uscles w ith o u t cuticular attachments, oeyupluiga-m testm al sa lve 
elongate. Anterior ovaiy  rcflexed, poste rio r b ra n d ; reduced. Testes 
paired, opposed , out stretched. Spicules thin, arcu ate  G ubernacu lum  
? weak or absent. Pre-cloaca! supplem ents extend  into oesophageal region 
Tails o f  bo th  sexes similar, filiform.

Type species: Takak i a u ui put, cu n. sp.

Disci 'ssioN- The systematic position of  Takahia  n, gen. is. with Ihc 
m a ilab le  literature, uncertain, It cnnn.it be placed m any ul’ the families 
o f  the Monhvxierida a s  defined by Goodey f )% 3 )  and a l though  it may 
Ix îone  m  the  rat roly h i t  nhxstc iidae as used by C hitw ood ( ] hM)  îi docs 
nt t iii any o l ' th e  em te x f  ondina subfamilies Wiesei-'.» |I95<>) dassilicuiion 
is snnilai to  thai o f  Chitw ood, arid as Wiesei says a tho rough  revision

s . z .  Ji s d .  jo; m ~ m
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o f  the M onhysterida is needed, In  de C om  nek’s (1965) “ preliminary 
revision’" Ja k a k ia  seems closest to  the stupor family M onhysteroidea .

The generic nam e is derisred front the Maori; ta k a k i  ( th roat)  an d  
refers to the extent of supplements: in the male.

Ta  Hu waipukea n, sp.
I'lli. I A -Ci

M b a s u r e m b k is :
.Holotype male: L - 0-840 nun ; a 40 1 ; b  -- 4 6 ; ç 4-1 ; c' • 10-8; 
' I  ••= 37; spicules 27 ¡i: 3H supplements; .stoma ií) x  6  ¡t.
12 para type males: L 0  882 m m  (0-781-0-972) (s 0-068); a  ----- 43-4 
(35-4-50- IT  b -■ 4-7 (4-3-5 2); c 4-0 (3 6  4-8); c' =- 12-4 (9-5-14-2); 
T  = - 30 6 (24 6 - 3 9 - 1); spicules -  26 ¡i (24-31); 38 suppléments (30-46): 
s toma 10 (9 10) •< 6  (5 ~> fi.
Allotype female; L 0-904, a - 43 I ; b -- 4-8; e  - 4-3; c ’ 11-7; 
V - c - i  57-6; s tom a -• 9 (i ¡,.
Í2 paratype females; 1, 0 H29 tnm ( 0  780 0 918) (s -  0-037); a 37-1
(30-8-43-1): b 4-8 (4 -3-5-)) ;  c — 4-0 (3 6-4-5): c '  — 12-4 (10-5-15-5);
y  .~ âo-j <t«-x avto 56-4 (53-8--58'9).

M a l e . Cuticle attmilaicd, with bristles and  lateral alae iFips it;, f). 
AmphiJ a|terlure tmnsw-r...- íw.> m ilnee honti widths hack from ¡interior; 
senxilla punch clear (Fig. k  ). Head continuous, with six indistinct lips 
each with a small papilla ;;nd six cephalic setae (Figs le ,  d). S tom a 
cylindrical,  with six longitudinal dements. (Fig. 10), a dorsal nasal tooth  
with a series o f  ridge-, opposite u (Fute Ir. d). Oesophagus cylindrical,  
surrounding base o f  stom,!. Ocsophapo-intostinal valve distinct, ab o u t  
one h a l f  o f  the corresponding body width Jong. Tail liliforrn, without 
caudal glands, l e s te s  paired, opposed, outstretched (Fig. In). Spicules 
weak, arcuate: obscure dorsal thickening m ay  represent gubernaculum 
(Fig. lo ) .  Preeloacul suppléments extend from head of spicules to  middle 
o f  oesophagus.

F e m a l e : Similar to male but oesophago-in testinal valve ab o u t  equa! m 
length to ilie corresponding body width (cf. F igs 1a, b). Rectum ab o u t  
one ¡.mai body w idth long.

Vulva extends one-third o f  the way across the body. A n ter io r  oviduct 
outstretched, anterior  ovary reflexed. Poster io r  gonad  represen ted  by u 
post-vulval sac ab o u t  three body w idths long (Fig. 1a),

Ji.rvENfLG: Similar to  female.

Tv Ht S u d e s  : l lo lo typc.  allotype and 10 male, 10 female paratypes and 
1 juvenile para type  arc in the N em atode  Collection, Zoology D epartm ent,
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F ia . 1.',A~G~- Tukakia waipukea n. gen. et SP, A . Entire female in lateral view. B. Entire 
m ale in lateral view. C. Ancarior etui. D, En face  view. E, Transverse 
— ' ’-------1 ' ï gw»,  F- Transverse section in intestinal

;e cloacal region.

gen. et sp. \  Entire-female in lateral B. E ntireview.
P . En face  view. E. Transverse

section in mitl-oesophagct
region. G. Lateral view of
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University o f  C anterbury ,  2 male and 4  female para types  are in the 
N e m a to d e  Collection, Entom ology Division, IXS.LR,, Nelson.

T ype L o c a l i t y :  H im atang i Beach, M anaw atu ,  N.Z.M .S. I, N148,  
751323, T he  majority  o f  the  specimens wore extracted, using the  Baerm ann 
funnel technique, from a  mix tute o f  filamentous algae stranded when a 
pool, which developed ín a d u n e  hollow during  the winter, subsided. 
This material was collected 20 October, 1966, F u r th e r  specimens have 
been recovered from under marram grass (Am m ophila arenaria (L). Link.) 
at ab o u t  the level o f  the water  table.

Rem ar»  s The specif® epi thet is derived f ro m  the M aori wafpuke (-=s flood).

O rde r  C hrom adorida  
l 'mm I y C> ay i loi ai midae ( M icolet/ky, 1922)
Subfamily S n  a c u i  v e m a  unae (Cohb. 1915)

(ieiuis  Synonchium Cobb ,  1920 
Synonchium pacificum n qv  

Figs Iá: H, 3a- G
M r - v a ‘r e m e n  rs:
Taylor-, Mi slake specimens
Holntvpc female : 1 !• m  m m  : a ^  21-1 ; b  =, 7-9 ; e - - 39~ 5 ; c ()■ 7 ;
■y c,2 -H ! i-”.
6 paratype females. f - - 1-594 nun fil-377-1-732) (s «-• 0-110); a - 20-2 
{18-1 22-4). b “ K tu mît ’ i, t 35 : C 1 t 42 2t, c I ti <0-7 1-6);
V ia-» ' 11 i h  s, (,p  (, ( s ;  2 62 S) o  2

Allotype m,ile. L - 1 291 m m : a 17-2: b  6  T: c --- 29 5; cl ~i< 0-§;
V - 27 8 . -.pu. ule-, 54 g gubeniacukrt.-i 2 2 / .
5 paratype maie-, I 1 F F  mm  (,) 28 i J 644! (s ----0-060); a e - 22-7
{17-3 26-9) ' b 8 ( j e  7 9 II; c 40 1 {32 2 5f!-2), c' •- OS (0-7-1-0);
f -. 24-5 (2iM> 25 9); mt.l des 52 g  (41
3 para type tetrapion! females f. 2 8<>0. 2 955. 3 050 m m : a - 27-9;
3.1-4. 34-6; b   8-4, 8-2, 9-0; p <*.= 40-9. 40-0. 42 3: c' o K, I 0. FO;
V 1,1 1 58-8 Jt,'L :f! S 6 F 9  '7Si, îû' { 61-3 lll‘ -■
2 paratype teí rapio  i d m ales: L  ;=» 2-300. 2-934 mm: a . 32-1 ; b 7*6,
9-5 , c 34-3, 50-9; c '  Ç-8 . 0-9; T  19 1. 20 8 - spicules . 95 g. 
Paica specimens
P aratype female: L -s* 1-624 m m ; a —- 31-3: b - - 6 -8 : ç 40-6; c ' »-■ 0-9;
V  59-4  *-L
5 para type untiles : L --- 1-228 m m  f l - l98 -- l '291)  (s 0 055): a — 24-1 
(21-0- 25-9); b =- 6-1 <5 6 - 6 -6 ) .  c -  32-1 (27-6-34-3): c' -  M  (0-9-1-2): 
T  --- 19- ! (14-8-21-8); spicules 38 g. (35-39).
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Etc;. 2 \-H ~ ~  Synonchium pacificum  n. sp. A. £>• t.n e  v ira  at level o f  lips and papillae.
B. Ifn .face v iew 'at level o f  teeth, C. Lateral view o f  posterior o f mule. 
D. Latera! view ol' head. E. Tai! ol holntvpe female, V. Tail of allotype 
male. G . E ntire  female. H, Entire male.
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J967J Y r.A  ¡ i s  -  .N e m a t o d e s  f r o m  D ctnt  S a n o s 79 J.

Cast 'lee li (I specimens
3 paratype females L I 499. J 676, 1-695 mm: a ».=- 33-4, J4-8, 27-4;
b ----- 5-1,'5<8 , 5-9. s 26 ? 31 1, 33*3; e ’ ===== 1 4 ,  1- 1, t-3: V ^ 11-*
57-2 -•* 6 1 2  “ ' f  11 11 61-6 “‘4
5 paratype mules: L ■ I 4 /4  mm ( 1 - 2 / 3 - i • 6 S5) (s -= 0 070); a -=-== 27-9
(22--8--31-1): b 6  0  o  7 fi i); c .16 ( ^2-0-35-9),' c' -  i - 1 (1-0 --H );
f  18-1 04-0 -21  Or spicules 36 /X (32 -38),
Himatangi specimens
.10 paratype females; L == 1-221 mm (0-920-1-602) (s - 0 09S); n = 21-7 
(18-0-26-7); b «• 7-7 (6 -M  8 ); c 31-1 (23-0-37-5); c ’ ■ I-1 (0* 7-1-6):
V  .U/S ( I f l - r  61.7 (58-1-65-8) n - M - i » '

i J t \p  A paratype maies: L J -l65 mm (0-986 4-292) (s 0-116);
¡ )  7 (15-9 23 0); b -- 6  4 (5-3 7-9); e 30 8 (27-1-34-9); e' =  1-0
(0-7-1-0); T - 22-1 (17-1-25-0): spicules 34 3 ,< (31-39),
1 type B paratype male ' ! 1.93 m m . a 72 4 ,  b ==■ 8-3; c m, 31-2;
c' = 0 7: 1 - ; spicules 48 u.
1 type C paratype males: I. 1 229 mm (I-127-1-305) (s 0-072);
a =-= 24-4 (19-9- 26-9); b =-=== 7-9 (5-9 8 -8 ); c 45-4 (44 0 5 1 4 ) ;  c' --= 0 7
(0 6 I 0 |; T -=■ 20-1 (19 8-22*9); spicules = = 47 p. (47-49).
Sumner specimen
Paratype male: L -== 1-428 mm; a 27-0; b 9-5; c  55-0; c' — 0-7;
T 18 9; spicules •= 53 p.
Birdlings Flat specimen
Paratype piale: 1, 1.-565 mm; a - 24 1; b 6*1; c -- 37-3; c ’ = -= M ;
T - -  - spicules -- 37 p.

D in ,o íd  FtiMAir:- Body ■-■irmg.lH. r.wl-ltke when relaxed 'ny e.entic heat. 
Lip region not offset, Uva rings, each o f  six papillae, visible in en face  
view (Figs 2 \ ,  ¡>). laps cuticularised and form hexagonal oral aperture. 
Broad anterior portion of stoma with twelve cuticularised folds in wall; 
at anterior o f  narrower posterior portion three prominent teeth are 
present, each with two smaller teeth on each side ( f ig s  2ft, t>) Spiral 
amphid, with two and a half turns, lies above posterior part of antenor  
portion o f  stoma mid scnstlla pouch lies above posterior part, o f  posterior 
portion o f  stoma ( f ig s  2 n ,  3 a ) .  fm ic lc  distinctly simulated.; amodes  
separated by punctaticms and each annule also bears a transverse row  
o f  puncta tiens: pu notations more regular and further apart on lateral 
In-Id- where they appear larger ( f ig .  .k ). In each lateral field arc two rows 
o f  prominent cuticular pores, each associated with a laicral glandular 
body (Figs 2d h. 3a, i ).

Oesophagus cylindrica.) but constricted by broad nervç ring in its 
untciioi haif (Figs 2g , h), Oesophago-intestinal junction triradiata

Scitífj¿e 13



792 N e w  Z e a l a n d  J o u r n a l  o r  S o h n c e  [Septem ber

(Fig. 3b). intestine broad. tessellated, cell contents typica]ly dark brown 
(Figs Jr. t>)„ Rectum less titan an anal body width long (Fig. 2 e).

Tail typically short, rounded with caudal glands and terminal caudal 
pore (Fig. 2e) but in some the caudal duel is protuberant (cf. Fig. 3i ) 
ant! in others fixation has apparently resulted in  contraction of  the 
rounded tail (Fig. 3c;). Table 1 shows occurrence o f  tail forms in various 
populations.

Gonads paired, opposed, reflexed (Fig. 2a). Vulva is a transverse slit 
ly in g  in a transverse depression and vagina extends less than one-quarter 
o f  the way across the body Two e g g s  measured 47 x  144 p., and 48 \  131/;..

T abu. I -Occurrence of Tait Shapes >n Populations ul'
Synonchium pacificum n. sp.

(R d, rounded; Pid. w ah protuberant caudal duct;
C'oiHl. - co iliraderi; Cone, -- with ventral depression.)

Population Females Males ju v e n i le s
Rd. t'lil. C onir. Cone. Rd. Ptd, Cm ilr. Ç.qbc. Rd. Pul. C ontr. Cone.

I'avlors
M i s t a k e  9 !  -  S     • -  10 2 ..................

Patea t - ....................... - ..........   9     I - •  --  -  -
Ositccliflf À -  1 4 --   4 3 ..............
H n u atan p  5 3 2 - 1 14 S 4 17 7 I
S unura       I -- • 5   - -
Bn (Ilma-,

Hat' ......................................  I —   ! —

OifittiD Ma l e : Similar to female in general morphology,
Festes paired, opposed outstretched (Jug. 2 h ). Spicules paired, similar, 

with slight proxima! cephalatum and vcnttalJv curved distally. Guber
naculum (? lateral guiding pieces) composed o f  two delicaic pieces, each 
with distal expansion, about onc-third as long as spicules (Fig. 2t). 
Supplements simple, obscure and number visible variable but seven to 
tune probably characteristic (Figs 2t:. id. Five to seven xcnlro-hteral 
setose papillae ¡tre present on each side in the region o f  the cloaca Í Fig 2t ).

Taii basically .similar to that of  female being rounded (I iu 2t ) or with 
protuberant caudal duct ('Fig. 3t) but in most specimens with longer 
spicules (type X" from Hima tungi) the tai! is distinctly narrower than Ihc 
body immediately anterior fo the cloaca (Fig 3r), In one specimen with 
longer spicules from each of  Himatangi and Sumnei the tail shape is 
a s  Fig. 2t

Dttu ou» .»i vpn ilk: Similar to female in general morphology. Table Ï 
shows occurrences o f  the carious tail shapes.
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Chrom <>sp^ 'HV M W W  ; T w p o r a r y  m ounts  were m ade by the  propionic» 

orcein m e th o d '(S m ith ,  1943; Mulvey. 1955) and the  following counts 
made, ou  .specimens collected (rom  Taylors  Mistake: 

females in I 4 - I T  m m  range: 5 bivalents in prim ary oocytes 
male in 1 3 - 1 6  m m  range: 5 bivalents in sperm atogonia  
jemales o f  approxim ately  3 m m ; '10 bivalents in each o f  several cells 

of ovaries.
males o f  approxim ately  2-5 mm : 10 single ch rom osom es io what were 

apparen tly  spermatids.
T hese  chrom osom e numbers appear  to explain the presence o f  “ giant 

f o r m a l  Spéciation th rough  polyploidy is not uncom m on  in plants 
parasitic nem atodes and o ther  animais in which parthenonensis may 
occur. Spéciation through polyploidy has n o t  been definitely recorded in 
sexually reproducing animais and  after further examination o f  te trapion! 
females ol\S; pacificum  it t> considered that their ovaries are n o n fu n c t io n a l  
Afihough a small zone of  proliferation may be present m one para type 
female, in all cases the  bulk o f  the gonad was taken up by a file o f  large 
cells: Som e of these cells, however, seem io  be actively dividing. There is 
no direct evidence that te rraploíd nuiles are incapable o f  producing  sperm.

T he te traploid specimens o f  S, pacificum  constitute  about one-fifth of 
the total popula tion  of  the species at T aylors  M istake and  apparen tly  
ari>e spontaneously in each g en e ra t io n  approxim ately  the same p ro p o r
tion being present in F ebruary  1967 as in M ay 1966, S. pacificum  bus been 
recorded from six localities and  the occurrence o f  te t raploids at only one 
locality suggests a factor in the  environm ent influences their  production.

Tvn-, S u m s ;  Holotypcv allotype and 19 female. 39 male and 51 juvenile 
paratypes are in the N em atode  Collection, Zoology D epartm ent,  Univer
sity of Canterbury . 4 female. 4 m ale  and 4 juvenile paratypes are in the 
N em atode  Collection, Ftuomology Division, 1X STR ..  Nelson.

Type L o c y i j t v :  Taylors Mistake, Banks Península, N .Z .M .S , K 584, 
127496, Ín sand under  Desmo^chocnus spiralis Hook. f. altitude 1 5 in. 
20 m inland from high tide level. Collected 15 May. ! 960.

O t h e r  L o c x i m m :  Paten.. .Beach, T a r a n a k i  _MZ.M»S. 1, N 136, .0460601 
in partly stabilised iron sand mi d er Am mophila arenaria i Là I.ink; 
altitude 10 m, 50 m in land from high ticte level C iutlecbif  Beach, Warn 

. . g a t p l  N,ZíM>5, j ,  .Ml3.7, 5-11857, T n partly  stabilised- s a n d  uniter A, 
a m m w i  altitude fu n ,  40 rn m land  t ro m  high tW dfevei  H fW iliPg t Beach, 
M a B aw ftu te N À M ^ 751323 l B ' | ^ r t í y  stabilised xand un d er
A, arenaria: altitude 1 0  mu 0 5 k m  inland from high tide level aiso 
under Cassini# jf ih id a  H a a l .  IT ¿ I  spiralis and  Sp in ifex h irsu tu s .Labil!, 
Sum ner B eachy Banks Itenlmula, N .Z .M .S . I, S84, 092531, under A:,
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arenaria  on gently sloping- beach below extreme high water spring tide. 
Bird lings Mat, Luke HI {esmere, N.Z.YLS, L S94„ 035200 in coarse, stable 
sand beneath D, spiralis: aliilude 4 ng 30 m inland (Vom lugil tide leve5

DiH'LRFN m aí . D iagnos is :  Sym nvh ium  pacificum  m sp. is readily dis» 
tingu i shed iront S. depressum  Gerlachi 1954 by the form  o f  the am phid  ; 
in S . depressum  the am phid is three times as wide as ¡i H long. The posses
sion o f  up to  nine preehueal  supplements would seem to  distinguish 
S. pacificum  from V. oiuusum  Cobb, 1920 which was described as ha t ing  
two supplements and in which Gerlachi (1964) found no supplemenls, 
This apparent lack o f  supplements is not ali absolute criterion since they 
are often very obscure, at least in .V. pacific una ‘l ile presence of a guber
naculum  in S, pa r i f  m  m  d is unguis hes ii f rom  both hit h en o  described 
species.

K fm akks.  H ie  variation in tail shape o f  S. pacificum  seems readily 
explicable. The basic lad is bluntiy rounded  with a terminal caudal pore 
tFigs le ,  i ) :  in some localities the caudal pore is p ro tuberan t  (Fig, 3 i ) 
in a considerable num ber of specimens, but whenever an adequate 
num ber  o f  specimens have :>een observed, bo th  of the so taii forms occur. 
The "square" form (Fig, 3 0  has been recorded for only juveniles and 
females and is p robably  a fixation ar tifact:  Cicrlach ( 1964) recorded the 
presence o f  an a rt i factual bursa in S, ah m s ima The form i I lustra led in 
Fig, 3r appears io be largely the result o f  or is perhaps coupled with, 
tile possession o f  distinctly longer spicules, A lthough  Ludwig (1938) 
found diet affected spicule length m Rh abditis teres the différence between 
the two groups in S. pacif'uum  is so marked that it is probably a  genetic 
variation. N o  corresponding variation has been observed in female 
specimens.

Specimens o f  S', pacific ui} i are readily recovered when sand samples are 
extracted by a variant o f  S e inhorsfs  ( 1956. 1962) élutriation technique. 
However, when a series o f  sand sample*, which would been expected to 
vichi several hundred specimens by élutriation, were extracted using 
B aennann  funnels only a single spec?men o f  .V, pacificum  was recovered.

The mie s tines of  some specimens of S. pacificum  from each locality 
were found to contain oligochaeta cha eta c. but the contents o f  the 
intestine were frequently obscured by the dark ceils of the intestinal wall.

Family D esm odoriïmî: Steiner, 1927 
.. Subfamily D esmodorinae Micoletzkyi 1924 - 

Genus KimniGwhitia n, gen.

Cuticle smooth, w ithout bristles, punctuations, annulations or lateral 
holds. Distinct cephalic helmet present. He ¿ul with inner ring o f  six labial
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pap illae  and ou te r ring o f six cephalic setae, Ámphsd apertu re  un is pire 
S tom a w ith th ree sim ilar teeth, oesophagus cylindrical, M ale w ith single, 
ou ts tre tched  testis and  single m edian tu b u la r supplem ent. F em ale gonads 
paired , opposed, reflexed.

T ype species: Rimmfwhiiia orae tv sp,

.D is c u s s io n : W ieser (1954) regards C hitw ood (1936) as an adequate  
trea tm en t o f the D esm odoridae, and using this classification Ruamowhitia 
n, gem may be placed in the D esm odorinae, in  the diagnosis o f  th e  
O rder D esm odorida de Corii nek, 1965. how ever, stress is placed on the 
presence o f  three rings of cephalic sensory  organs (6  1 6  4-  4), o r rarely 
two, p roduced  by the m erging of the  second and  th ird  (6  4  1 0 ), .Ruamo- 
whit i a m g e n /a ls o  differs from  the typica! desm odorids in lacking a 
d istinct oesophageal bu lb  and in having the stom al teeth  sim ilar. The 
absence o f  cu ticu lar p im çia tipn  and the presence o f a distinct cephalic 
helm et, how ever, leave little doub t as to  the, system atic position  o f this 
genus,

T he generic nam e is derived from  th e  M aori rua M  tw o) and mowhiti 
ring), and refers to the  presence o f  two rings o f cephalic sensory 

. o rgans, -

llm n jûw lïlfia  orae re sp,
Fig,. 4 a - g

M basuremunti ;
■ Holotype m ale : L — F 200 n in i; a — 30*8; b »= 50*7; c ~~ 3 F 6 ; c T 5 : 

i' -  534); spicules --•- 41 u ; gubernaculum  - ^ 19
3 pamtype m aies: L -  0 9 9 2 : 14)97, M IO  m m ; a - 2 9 - 2 ,  3M3, 25-9: 
b ^  52:2> 50'S, 56-4; ç ^  24-ë, 34’2, 33-7; c/ ^  1-7, F 2 , i-3 ; t  4 '  5 4 4 , 
47' I, 5,V9; spicules — 38, 40, 38 g: gubernaculum  22, 20, 23 c-. 
A llo type fem ale: L -  1-293 m m : a  -  33* 1 : b -  54*9; e -  22*3 ; c' -  2 1 :
y  ^  M  53<4 t ,y

P a r a t y p e  female: L -  1*.147 m m ;a  3 T 9 : b ^ 5 (M ;c  -  20*9; c' — 2 - fr 
V w?- !> i 53^7

M a b b : Body straight when relaxed by gentle heat. 'C m ¡de sm ooth . H ead  
with heimele inner ring o f  six papillae and o u te r ring  of  six setae (Figs 
4c, d), A m phid  apertu re  unispire. Stornii w ith  three similar teeth, the 
dorsal to o th  slightly larger th an  the ventroffaiera ls (Fig. 4c). O esophagus 
cylindrical, slightly constricted  a t b road nerve ring (Fig. 4b), O esophago- 
intestina! valve- short, conoid . In testine  broad , lumen distinct.

Testis single, 'outstretched. Dorsal! y ? at ab o u t m iddle of testis, lies a 
m edian g roup  o f six to  nine large cells; laterally , n ea r tail, lie paired,
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m

Q ';

Fu; \  A i t  - Rk ama whit ia or#, e n. i^u . et sp. \ .  Futiré i'enuiîe. B. F mire mille. Ç. hn 
face view u f head, IX Horni région h, Female Uni. F. I •■denti view ni 
male taii region. <ï. Ventral view nF dis m I end of spicules and guber
naculum ,
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lateral g land (?) cells (Fig, 4b), Single* p ro trusífc , m edian, tu b u la r  sup 
plem ent p resen t (Fig. 4 p f Spicules paired, sim ilar, ra th e r  sim ple, b lu n t 
tipped  m ä  arc u a te  (F ig, i  sim ple ro d  proxim ally  b u t
distAlíy, complex, b o rso d a te ra l gu id ing  pieces a re  p resen t (.Figs 4ry  g ). 
Tail copcaee co n o k b  veafm liy  .çurvedj. w ith te n u in a l adhesive organ
(p ig , 4p). ■ ' ; ' . ‘ \

F e m a l e : S im ilar to  male in  general m orpho logy  b u t  ta il som ew hat longer 
(F ig, 4b). to  para type tem aie t'here is t o p g p s t t o o  o f  caudal g land  body  
lying- Edjttcçpt to  ‘p n a  upuI body  w id th  long. A
series o f  g landu lar bodies lie la terally , p o ste rio r to  th e  gonads.
■ G o n a d s  p ^ ^ - o p p . D ^ J î  t e l f e w i  t o

J u v e n i l e : S i m i l a r  t o  f e m a le  in g e n e r a l  m o r p h o l o g y .  L a t e r a l  g l a n d u l a r  
b o d i e s  p r e s e n t  in  p o s t e r io r  h a l f  o f  b o d y .

T a t o  S l i d e s : T t o l o t y p t e  a l l o t y p e  ( a n d  3 m a l e .  I- t e m a  l e  a n d  1 2  j u v e n i l e  
t m r a t y p c s  a r e  in  Z o o l o g y  D e p a r t m e n t ,  j j n i v e w
sjtyr ä f  ß a n t e r b p r y ^ - ß -  j u v e n i l e  p a r a t y p u s  a r e  in  t h a N e m a t o d e  C o i  l e c t io n  7 
E n t o m o l o g y  D i v i s i o n ,  D N J f R , ,  N e l s o n .  .. • , ■r . ' :

T y ri TdcalttY': ’Sumner le fç h , Banks IteniupÉu ’ .I, SB4,..
■ p 9 2 J 3 h . M # r  A m m o p h i lu  'g r e m r W  ( t o )  L i n k ,  o n  p n t l y  s lo p in g /  b e a c h  
below extreme 'high/ muter xpriug-' tide, EoIIeeted 15 May? ] 96-6, : '

R e m a r k # :  F a i r e d  c j a c t d a t o r y  g la n d s . ,l y in g  s i j f h t l y  a n t e r i o r  t o  the .  s p ic u le s  
h a v e  b e e n  d e s c r i b e d  o r  | l | n . s t e a t c d ^ %  v m i o p p  a u t h o r s  t o r  n e m a t o d e s  .o f  
se% c rai  o r d e r s .  -S te ine r  (1 9 B I)  f o u n d  t h e m  i n  M m í m l w  c r o s r n t m J i m m n  ■ 
.1929 ( I t o o r i t e  .1937), C h i t w o o d  (1 9 3 0 )  in  Mfiabditw, M u % y  an Â m t o n n h m  ■ 
.spp. ( 1 9 b l )  a n d  M -reo n ckm  s p p ,  (19 8 2 ) ,  u n d  Y e t t e s  ( I 9 f í )  in \ M :m n ß k u s
A pp.
- It hm. been noted in the diagnosis of IRmmiméitln ara e n ,  gem et pp, 
that lateral glandular b o d ip  a r t  preseite in  the posterior part o f  t h e  bodies 
of feuiglcs and juveniles. In m iles no snchfAtenfivcwerics of .gtandulttr 
bodies lias beep bbferyed, hui i t  h  considered thai the^njaculatory glandsf ' 
d e s c r i b e d  a n d  i l l u s t r a t e d  (F ig .  4b),  a r e  h o m o l o g o u s  w i th  t h e m .  In  s o m e  
spe c ie s  t h e s e  e j a c u l a t o r y  g l a n d s  m a y  well  f u n c t i o n  in  c o p u l a t i o n ,  b u t  in 
/C orae n o  s u g g e s t i o n  o f  a  d u c t  h a s  been, o b s e r v e d .

T h w  m e d i a n ,  d o r s a l  g i m r p  o f  l a r g e  ce i ls  ly in g  i m m g d j a t u i y  a n t e r i o r  t o . 
t h e  w id e  p o r t i o n  o f  t h e  v a s  d e f e r e n s  a p p a r e n t l y  h a s  a  d i f f e r e n t  o r ig in ,  
a n d  m a y  represen t . ,  th e  p o s t e r i o r  tes tis .  .

T h e  spec if ic  e p i t h e t  is d e r iv e d  f r o m  th e  L a t i n  ora  ( — c o a s t ) ,



798 N e w  Z e a l a n d  J o u r n a l  o r  S c ie n c e  [Se p t e m b e r .

I imily C o m e s o m a  m >ai de Goni nek and  Schiiurtnnns Stekhoven, 1933 
Subfamily Comiísumatik m de C o n in cF  1965 

Arensoma n yen

Culicle withoi.il lateral differentiation, Ten cephalic setae and six labial 
papillae present. Amphid  unispira!. Stoma dongaU ^conoia .  O esophagus 
w ithout terminal bulb. Female gonads paired, opposed and r c Hexed. 
Testis single, outs tre tched: spicules short wiih single jo in t ;  gubernaculum  
without caudal, apophysis: supplements absent,.

Type species: Arenasoma terricola  n. sp.
D is c u s s io n :  The lo m i  of  the am phid  distinguishes Arenasoma f ru i t  ill 
described genera o f  the Com esom atidae, except Notosabatieria All cn 
1959. The fatter genus was erected ou the basis o f  a single female despite 
the f a c t  that in the Coniesom atidae the male reproductive system is the 
m a ia  basis ' f o r , , ■ .

Sc.huurin.ans Stekhoven (1950) reported the presence of  both cephalic 
and  subcephalie setae in Comesoma punctata. Wieser (1954) described 
M etacom esom a  as having IO cephalic setae in a. single ring and speculated 
on th e ir  derivation from cephalic papillae, cephalic setae and subcephalic 
setae. In a series o f  en Jace préparations, as well as lateral views, of 
Arenasoma the variation in the apparen t posit ion o f  the four shorter 
setae in relation to the six hanger setae suggests tha t  the fo rm er  represent 
a separate circle anter ior  to the ta tter T hus  the head bears six labial 
(or cephalic) papillae, four  cephalic setae and six subsephaSic setae 
(Fig, 5c).

Arenasoma terricola n. sp,
F ig . 5 a -E

M e a s u r e m e n t s :
Himatangi specimens
H olotype male: 1, - 0  830 nun; a 27 6 : h - 4-7; c ^  10 -7 ; c# «  4-9; 
T 52-1 ; spicules - 34
Para type  males: I. - 0 - 6 9 3 .  07 5 0 ,  0*842. 04543 m m ; a 24*8. 22*7,
24-0, 21-2; b ^  4-5« 4*4 4 -7 . 4*5: c  -  9 * 4  8*3, H  -2 , 9*4; c 4-4, 5*0,
4*7, 5«3; T  -  51-9, 47-8, 51*8, .53*9; spicules -  34, 3<>, 34. 34 a.
Allotype female: L **-■- 0*877 m m , a • 2.2*5; b  4*4: c - 7*4; c' • 5*9;
V 7>2 58*4 M .
6  para type females: L -  0 858 nun (0*730-0*937) (s 0*069); a : • 23*6 
(19*8-27-2): b ^ 4 * 5  (3*9,4*8); c -  7* ! (5*3-8*3); c' -  6*2 (5 6 -7 -0 ) ;  
ÿ  55^9,<53'7-58‘4) »■ o («**>*>. ' .

M a le :  Body gently curved vent rally when relaxed by gentle heat 
cylindrical,  but tapering a t  extremities (Fig. 5 b). Cuticle with vei> fine



Y i a h .' • \ i \  ' io d e s  fr o m  D i ' xi; S a w s m

\  X

F iq ., 5 A ^-'---4rv iu iw m a w â c a la  n, gen el bp,. A. L ntire . female. B. 'E n tire  m a te ,
C. Fn face  view of head, D Transverse seel i en ol oes* phngeal region, 
E, Dei ¿iii o f  spicule and g u B cnw pium , F\ Oesophageal region.
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t r a n s v e r s e  m a r k i n g s ,  l a t e r a l  f ie ld s  n o t  different m ted  L ip s  f u s e d ,  6 l a b ia l  
p a p i l l a e  p r e s e n t ;  4  c e p h a l i c  a n d  6 s u b c e p h a l i c  s e t a e  p r e s e n t  (F ig ,  5 c l  
S t o m a  e o n o ic E c lo n g a te ,  w i t h o u t  d i s t in c t  te e th  (F ig .  5 r ) .  O e s o p h a g u s  
b a s i c a l l y  c y l in d r i c a l  a l t h o u g h  s o m e w h a t  n a r r o w e r  in  r e g io n  o f  n t r v c - r i n g ;  
o e s o p h a g e a l  ra d i i  n o t  c u t i c u l a r i s e d  ( F ig .  5o). Oesophago4.ntestn.wI v a lv e  
v e r y  s m a l l .  I n t e s t i n e  t h in - w a l l e d ,  b r o a d ;  p r e r e c i u m  a b s e n t .  B o d y  n a r r o w s  
a b r u p t l y  ín  c lo a c a l  r e g io n  a n d  t a i l  e lo n g a t e  c o n o id .  C a u d a l  g l a n d s  a b s e n t ,  

T es t i s  s in g le ,  o u t s t r e t c h e d .  E i a c u l a t o r y  d u c t  p r o m i n e n t  ( F ig ,  5b), 
S p ic u le s  s h o r t ,  s t r a ig h t  a r .d  w i th  a  s in g le  j o i n t  (Fig. $%)< G u b e r n a c u l u m  
p a ra l le l  to  spicules. ,  w i th  w e a k  p r o c e s s e s  la teral t o  sp ic u le s ,  w i t h o u t  
c a u d a l  a p o p h y s i s .  S u p p l e m e n t s  a b s e n t .

1 i m a l e :  S i m i l a r  t o  m a le ,  e x c e p t  in t h e  f o l l o w i n g  r e s p e c t s .  P o s t e r i o r  
t a p e r i n g  o f  b o d y  less a b r u p t  so  ta i l  a p p e a r s  less  qffisffc (F ig .  5 aL  R e c tu m ,  
a b o u t  o n e  a n a l  b o d y  w i d t h  lo n g .

V u lv a  small, o b s c u r e .  G o n a d s  s h o r t ,  pai r e d ,  o p p o s e d  and reflexed.

J u v e n i l e :  S im i l a r  l o  f e m a l e ,

T y f î ; S u d e s ;  l l o l o t y p e ,  a l l o t y p e  and 4  male. 4  f e m a le  a n d  IO j u v e n i l e  
p a r a t  y pes a r e  in  t h e  N e m a t o d e  C o l l e c t i o n ,  Z o o l o g y  Departure nL U n i v e r 
s i ty  o f  C a n t e r b u r y ,  I male, 2 f e m a le  a n d  3 juvenile p a r a t y p u s  a r e  In  Hie 
Nematode Collection. E n t o m o l o g y  D i v i s i o n  D .S .E R , ,  Nelson.

T y p e  L o c a l i t y  ; H i m a t a i i g i  B e ac h ,  M a n a w a t u ,  N.Z.VLS. E N 148, 
7513.23 in p a r t l y  s t a b i l i s e d  s a n d  u n d e r  A m m o p h ila  a re n a r ia  ( E d  L in k .  
A l t i t u d e  I ■() n u  0 -5  k m  i n l a n d  f r o m  h ig h  t i d e  l c \ e L  C o l le c te d  19 M a r c h ,  
20 A p r i l .  21 J u n e ,  2 0  A u g u s t  a n d  2 0  S e p t e m b e r  1966.

Q w e j r  L o c a l i t i e s “ C a s t  l e d  ifl' B e a c h ,  W a n g a n u i ,  N.Z.M.S.' E  N137, 
.511857, in p a r t l y  s t a b i l i s e d  s a n d  u n d e r  A. arenaria ; a l t i t u d e  6  in ,  4 0  m  
i n l a n d  f r o m  h ig h  t id e  l e v e l  T a y l o r s  M i s t a k e ,  B a n k s  P e n in s u l a ,  N . Z . M . S .  1, 
S84, 127496, u n d e r  D m m oschoenus spiralis H o o k .  L ;  a l t i t u d e  T 5  p i  
2 0  m  i n la n d  f r o m  h ig h  t id e  l e v e l

R e m a r k s :  ‘T h is  spe c ie s ,  t h e  f irst  o f  t h e  C o m e s o m a t i d a e  t o  h e  d e s c r ib e d  
f r o m  a  n o n - m a r i n e  h a b i t a t ,  w a s  n o t  a b u n d a n !  a t  a n y  o f  t h e  lo ca l i t ie s  
f r o m  w h ic h  ¡1 h a s  b e e n  c o l l e c t e d .

Ac ;XNO\VlFi>UMI’ N i s

This work vuss done under the .supervisión o f Dt V\ ( t  Ui k, during t he tenure o f  a 
N .Z. U nhersity  G ran ts Conirmííee Pos (.graduata Se ho 4  to n  p
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A t a arc/. Jsxped. J  0 ) :  I - T O .
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s t u d ie s  o n  n e m a t o d e s  f r o m  d u n e
SANDS

8. H E M Ï C Y L Î O P H O R A  M A I  O! HI!  A N. SP.
A ND  E R E P T O N E M A  AN FI i l l  Yf N. SP.

Bv G, W. Yi'Aii s. Department ul' Zoology,
Umvecsiiy o f  Canterbury. Christchurch

t Rrpc/\t\i for 'ihhlicafnm. 20 Aprii I90f)

S u m  ¡ n a r y  ■

^rn n w y d k > p h ß r (i h a lo p h ila  re  sp . h  4 isu g ||g isfee t!  f r o n t  o th e r  sp ec ie s  o f  th e  , p ;n u §  fey 
• t |#  : presence o f  delicate ' lo n g itu d in a l. m a rk in g s  a lo n g  e a c h  e d g e  o f . e g c h  EDDwtel 
f fm p r o n e m a  in fim u m  n. sp . is d is t in g u is h e d  f r o m  IÈ f im b r ia tu m  by h a v in g  w oaJuW ÿiU cO , 
t lo p s  m  t h e  la te ra l  c e rv ic a l e x p a n s io n s . ”

O rder  Tylenchida (Filipjev. 1934) l i i  orne. 1949 
Superfamily T y l e n c h o i d e a  (Filipjev, 1934) C hitw ood & Chitw ood, 1937 

Fam ily  C r ïc o n i  ma u d a e  (Taylor, 1930) T horne .  1949 
Subfamily C r ic o n e m a tid a e  Taylor,  1936 

Cjeinis IlemleyeliDfliDrîi de M an, 1921 
Heniieycilopliora halophila ,n. .sp,

Pi g. I a- f

M ï AM Kl-MEIN ES:

l io io iype  female: i. I I I  m m ; a - 2i 4 (outer cuticle); a "   ̂ 22-2 
( inner cuticle); b • 5*8; V 87-2; spear M3 g :  O (v2: rn 83-3. 
12 para type females: L 143  mm ( H ‘3 1 2 1 ) ís * 0  033): a --- FF 8
i i i  8-22 5); a "  - 22-2 (1<MC25‘2); b -  5-0 ( 5 4 -5 - 9 ) ;  V 8 7 4  (854-,  
8K-2);spear -  Î I3 /* ( I 0 5  (2 5 ) ;0  •• 7 6 (0 -2 -! Ü-6) ;  m 844)(82 '4-QF2V

Fcmaeb: Tw o cuticles present., both with annules a. bo ut 4 /?. a p a r t  (Fig. ! a) .  
Annules o f  ou te r  cuticle with a row of  delicate longitudinal m arkings 
along each edge ; lateral beui represented by disjunct ions in annules in 
die form  of oblique pori ions (Fig. le). A bou t 230 annules on body, the 
spear occupying ab o u t  24, the excretory pore lying a borni 44 fi cm  the 
anterior  and  the  vulva lying abou t  45 annules an ter io r  to the tennimis, 
No hemizonid observed. In rn face  view cuticular i sed structures (Figs 
lis r) and amphids (Fig. Ir) visible.

Spear slightly dorsally a rcuate  in specimens relaxed by gentle heal;  
a n t e n o r  surfaces o f  knobs  slope posteriorly (Fig, 1 a). Basal bulb  o f

N.Z. Ji Sol IO: 802-807
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i !

F io . 1 A -F -  -Hemicycliophora halophila n. sp. \ .  O esophageal region o f female.
B. Lateral field o f  juvenile specimen. C\ Lateral field o f female specimen«
D, "Posterior part b í  body o f  female. fc, P. En face  views at successively■-, < deep levels, '
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oesophagus d istinct and the  oesophago-in testina l valve seems io  be 
represented  by a delicate c ali eu I a r  s tru c tu re  .(? ring). Bxcreiory pore 
slightly p o ste rio r to base o f oesophagus. In testine broad , ra th e r  granular. 
Anus n o t o b se n e d  clearly, but posterio r to vulva body tapers gradually  
a n d  T uT  is convex-conoid an d  slightly  a tten u a ted  (F ig . ftt).

Vulva a  consp icuous transverse slit from  w hich vagina slopes an terio rly  
(Fig, I d) G o n ad  detail obscure bu t ovary  ou tstre tched ,

'M a  u: : I  In kn o wn,

Jíj ven! Eh ; Sim ilar to fem ale, except as follows. A 0 67 mm  juvenile had a 
uniform ly conoid  n a i f  and, cu ticu lar m ark ings as fo r  a typical fem ale 
(Fig. jcjL A  0 7 7  mm juvenile had a typical fem ale taii and m ark ings on 
its ou ter cuticle suggesting a reo lal ions (Fig, iß),

T ype Slides : H o lo type and  14 fem ale and 3 juvenile p a ra tap e s  are in the 
N em ato d e  C ollection, Zoology Department, U niversity o f C an te rb u ry . 
4  fem ale jM xatypes are  in the  N einm odc C oliectïao , E n tom ology  D ivision, 
D  J , F E , ;  N elson.

Ty pe  U ocw w iY T T ay lo ri Peifeifu.hu. N ,£ .M J ,  i , $84.
127496. in  partly  stabilised sand under Desmosehomus spiralis H ook, f  
A ltitude 2 m, 20 m  inland from  high tide level. C ollected 15 M ay, 1966,

O ld e r  L o c a l i t y :  ITm mtangi B eaolv  .Afanawatu, ■ N,Z,M ;S< L  N |4 8 , 
75.132.3* in p a rtly  stabilised  sand  u n d er IT  spimliz_ and Ammophila arenapki 
(LÁ Link. A hitiide  I nu 0*5 km inland from  high tide level.

Specific. D if e e re n iiá to x h : Afee fe rm  o f  the cu ticu lar o tn a iu cn ta tio u  
readily distinguishes IL halophila n. sp, frorii ali o ther described species 
o f the genus except H, aqim tm m  (M tçoletzkyy 1915), T hese .two species 
may be m ost readily d istinguished  by the absence o f  any sign o f  lateral 
fields in IL aquaticum, acui llie.ir presence in IL héhphila.

in general m orphology  /•/. halophila  is sim ilar to  IL  g ra d  lis. T horne. 
19555. IL  ovata  T fe lb rm f .1962* IL  thornei G oodey , 1963 an d  I I  ' typica  
de M am  m i ,  '
R im a r m :  T he longitudinal m arkings oti d ie  qu tk fe  o f  a juvenile (Fig. lu) 
are  reufeiescen t o f those c f  iL penetrans T horny  1955 and IL membranifer 
M teofefôkyr  .1925, BofSuJly and  ventra liy  th e  Jo-nfetudinal irmrkfegs 
w eaken leaving th e  .creim te p a tte rn  .. .in th o s e a rc a s . T he cu ticu lar o r ruw 
m enration o f  m atu re  fem ales seems to  be derived from  this elem ent.

T he represen ta tion  of the la tera l field by  ob lique d isjunctions in the 
a rm fee tja  sim ilar to  th a i dexenhed fe I I  vmnlnmm Bend and  JeoMttY 1963.

IL halophila k  m oderately  ab u n d an t at the type locality  (up to  30 per 
k ilog ram  o f  sand), b u t is ra re  in  n o n n a l co llections from  H im atang i Beach*
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O rder  Araeolaim ida 
Family P lisc ti ím k  Oerley, 1880 

Subfamily W i l s o n e m a t i n a e  Chitwood, 19 5 î 
Cien us Ereptonema A ndersom  1066 

Ereptonema inflatum m sp.
Fig, ¿A H ) - . . '

.MnASUPI'MFNTS;

C a s t Iceli fV specimens
Holotvpe íemaie: L ----- i)-? I Î mm; a IK- 3; h ■ 40.; e ^  7-1 ; C — 4 4 ;
V - ■ 4 7 -0  M \
Paratype fem a le ; L - 0-286 m m : a n  9 .  b - -F6 : c w 9 5; c  3-3:
V ■ • 1 >-{’ 4 7 . 3  * C
H/rnatangi speciraen
P aratype i e tna .k : C v-- 0-258 m m : a ^ ' l A 2 :  b-— 3 ç ^  T S ;  0 ' »  4 0 :
V -  10 48-5 f " - ' .

F lwm u : Sitial! nematode, body gently curved vent rally when relaxed by 
gentle heal (Fig. 2 a ) .  Body tapers markedly  anteriorly i n  cervical region 
and posterior to gonads. Annules S wide in region o f  vulva, sligluly 
um rower in neck region and F 2 ¡i wide on proximal p a n  o f  talk Lateral 
held, rather obscure, with two incisures, extending well posterior to  anus  
and  occupying about 12 of  body width. Cervical setae obscure.

Striated, hui bitoi m dorsal and  ventral cervical expansions present; 
ihc.ii annulations not visible in huerai view (Lux 2 r )  and scarcely visible 
m dorso-vent rai view (Fig. 2b) Dorsal and ventral flabella rudimentary , 
margins fimbriate. M,umdiate' lateral extensions of internal cuticle extend 
anterior  to labia to meet mid-laieraily: edges sm ooth  (Fig. 2  m r).

S tom a pi eel oíd. 13 16 /.< long. A m phid  aperture, about middle o f  stoma, 
appearing pi octo id. ( Oesophagus about one-quarie r  body width wide, 
slightly spindle-shaped, tv. b mu s indistinct.  Nerve ring and  excretory pore 
not observed. Oesophageal bulb o void with well-developed, ad entale, 
valve plates. O e s u p b a g o~ in test mai valve rounded conoid, continuous 
with oesophageal bulb  (lug. 2 a ) .  Intestine broad, lumen dislmcL Rectum 
ab o u t  one anal body width long.

Taii conoid, vent rally m cuate with two ven tro 4a tera I setae near  middle 
o f  tail and  two do rso - lateral setae near terminus (Fig, 2i.)f Cuticle dis
tinctly th ickened dnrsally. .Adhesive organ with distinct cuticular Ned 
ter nii nal pore. Caudal glands not seen.

G onads  paired, opposed, re hexed ( r ig .  2 a ). An egg measured 14 x 35

M mu : U n i  nowit.

Juvî  m e  \ n known
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Fïö, 2 A-P-'-Eivpiom'mti Mhtwn n. sp. A- Female in lateral view, B, Ventral view of■Etepum'-ma inflatum  ; ^
cwviotlMpaíBÍoit/C Lateral view of Lead, B. Lateral view of female ta il

n
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T w i  l i ; ;p .p :‘. H o lo  type and  2 female p l a t y p e s  .ara in the  N em a to d a  
Colteatlon> Z oology  D ap a tT ap fn to y ià v ap i îÿ  o f  Canierbiiry ,

I r r e  t o  m m ' :  W m m m ^  U & M &  E N J 3 7 ,  511857,
Ip p g r t y  stabilised s a n d  under A m ntopkim  m m im m  ( L X  l i n k ,  A lfjfude 
■Ft) mu 40 m inland from high tide  level. Collected 2 Ja n e  I960,

(yP'lBi I^oCAftÇfî MípFÍatigi Öeach, M a n aw atu  N J . M ' J ,  'L' N 14$, 
f51323, ip. p a r t y  | t a W l i | r t  ■sand under  ,4, a m w r m .  A ltitud# 14) rn, 
0 5 km i n l a n d  from  high tide level.

SFfCUiç P i o t k í í n i i a t í o n ; -  £,. inflatum  m sp.- m essentially á w i ik r  to  
g , fim bria tum  Anderson . i t h i a  the ty p -  s | s # r t s f -but m a y  he readily 
d i s tirt gui shed f r o m  it by the weak annu la tions  on the lateral cervical 
expansions-(big. 2b, r f

R eM A R F N  B rep tm um a  is  d e i p m d  a s  / h a v i i i i  a- c i r c u l a r  a r n p h i d  a p e r t u r e ,  
a n d  M a g g c t u i  (19613 h a s  s u g g e s t e d  t h a t  th e  p l e e i o id  a m p h i d  n o r m a l l y  
h a s  a r o u n d  or o v a l  a p e r t u r e .  E x a m i n a t i o n  o f  f u r t h e r  m a t e r i a l  o f E. 
inflatum  m a y  s h o w  it t o o  h a s  a c i r c u l a r  a m p h i d  a p e r t u r e .

3 f p  w prk was. d m #  under .the supeiytslpu o f ".Ifr _W, -Cf Ç k rk  during t)w tm m  W o f a  
New C a la m i Universa y Gram s Com m ittee Postgraduate Scholarship,

RirESmHOT
ÀNt>ç-»5pv, R. V. 1966: A n Em endation o f the Diagnosis. o f  both the Subfamily and

'Two' 'Genera' u i  k t l t e o r tn r t i n a e  :#uá  à New Genus Æ rt'jm m m a  .m# f f teá tda#«

MaOO#s'TC Á  )F IfhU  Mo:rpltoî:pgy ■ a ral -Biology □ƒ til# CfaUus P'kotm ÍNeuiatoáa : 
Plectidae). Pr or. k tm k u /h  Sor,. Wash. ¿8: i 18—30, ’

Tà.rjâi%,'A- Ç* tW N TI# Nonatoae Ocnus ■tf^pï/iiyAk^fipm dy Mftrn 1921 (Çt#(# 
B purteigé)' with a  f le p r jp h o n  'o f  f  New- P t ó ú p a r t ú #  Species. ftm L ¡ f :  h N f t r  

TuOitNG G, 1955: Fifteen N#wNpcc#s o f d #  O f nos Mom iyykkp/m ru  with an lane« d ed 
Description of H\ typton de M an iV y k n k k û m  O r# o u # o a ik la e t /hid, 22; 1 16«

lb’int s J by £:ai\«oikUik*d Pr&s* Holding® lim ited 
.aader tlits imüGfity <0f Owen, OoVr Priaier. Wtsliiriigtun. 'New ZeUaüd
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10« FURTHER RHABDITIDA

By C.W. YEATES,

D e p a r t m e n t  o f  Z o o l o g y ,  U n i v e r s i t y  o f  C a n t e r b u r y ,

C h r i s t c h u r c h

Summary

M o n o n c h o i d e s  p o t o h i k u s  n ,  s p .  ( D i p l o g a s t e r i d a e )  i s  

d i s t i n g u i s h e d  f r o m  o t h e r  s p e c i e s  o f  t h e  g e n u s  b y  i t s  s h o r t  

t a i l  ( c B V 0 . 9  i n  m a t u r e  s p e c i m e n s ) ;  t h e  f i r s t  s t a g e  

j u v e n i l e s  a r e  r h a b d i t o i d ,  s u b s e q u e n t  s t a g e s  d i p l o g a s t e r o i d ; 

p r e r e c t u m  p r e s e n t ;  t u b o i d  s u p p l e m e n t s  p r e s e n t  i n  m a l e s .  

A l l o m e t r i c  g r o w t h  c o e f f i c i e n t s  a r e  g i v e n  f o r  p o s t - e m b r y o n i c  

d e v e l o p m e n t ,  b a s e d  o n  a c u l t u r e  p o p u l a t i o n .  Mes o r h a  bd i  t  i  s

l i t t o r a l i s  n .  s p .  ( R h a b d i t i d a e )  f e m a l e s  a r e  m o r p h o l o g i c a l l y  

s i m i l a r  t o  t h o s e  o f  M. l a b i a t a  ( V ö l k ,  1 9 5 0 )  b u t  may b e  

d i s t i n g u i s h e d  b y  t h e  p o s s e s s i o n  o f  o e s o p h a g e a l  b u l b s  o f  

s i m i l a r  s i z e ;  m a l e s  h a v e  a n  a p p a r e n t l y  l e p t o d e r a n  b u r s a .  

P a n a g r o l a i m u s  a u s t r a l e  n .  s p .  ( P a n a g r o l a i m i d a e )  i s  c l o s e s t  

t o  P» r i g i d u s  ( S c h n e i d e r ,  1 8 6 6 )  b u t  i s  r e a d i l y  d i s t i n g u i s h e d  

b y  t h e  l o c a t i o n  o f  p h a s m i d s  n e a r  t h e  c l o a c a .  Th e  t y p e  

l o c a l i t y  f o r  t h e  t h r e e  s p e c i e s  i s  H im a t a n g i  B e a c h ,  M a n a w a t u ,  

New Z e a l a n d ,  i n  d u n e  s a n d  u n d e r  A m m o p h i la  a r e n a r i a  ( L „ ) L i n k .



TABLE 1. D im e n s io n s  o f  M o n o n ch o id e s  p o t o h i k u s  n .  s p ,  from  c u l t u r e  and f i e l d  p o p u l a t i o n s  ( G i ’ 
b r a c k e t s . S ta n d a r d  d e v i a t i o n s  g i v e n  f o r  l e n g t h ) .

n ,  w i t h  r a n g e  i n

S t a g e  S

C u l t u r e
LÍ
L2
L3
L4

?
â

H im a ta n g i  B e a c h

?
<ƒ

C u l t u r e

?
cf

M L (mm) a b c e '

12 0 . 4 8 0 ( 0 . 4 3 2 - 0 . 5 0 6 )  S . D .  = 0 . 0 2 4 2 0 . 8 ( 1 8 . 1 - 2 2 3 ) 4 . 4 ( 3 . 9 - 5 . 2 ) 9 . 4 ( 7 . 6 - 1 1 . 2 ) 3 . 9 (3 3 - 4 . 8 )
16 0 . 3 6 8 ( 0 . 2 8 8 - 0 . 4 9 2 )  S . D .  = 0 . 0 5 7 1 6 . 4 ( 1 2 . 4 - 1 9 8 ) 3 . 4 ( 3 . 1 - 4 . 0 ) 9 . 3 ( 7 . 4 - 1 2 . 3 ) 2 . 7 (2 4  - 3 . 1 )
16 0 . 5 9 2 ( 0 . 4 9 8 - 0 . 7 3 5 )  S . D .  = 0 . 0 5 7 1 7 . 3 ( 1 5 . 5 - 2 0 5) 4 . 0 ( 3 . 6 - 4 . 7 ) 1 8 . 1 ( 1 3 . 7 - 2 1 . 2 ) 1 . 5 (1 3 - 1 . 9 )
12 0 . 8 1 6 ( 0 . 7 2 0 - 0 . 9 3 0 )  S . D .  = 0 . 0 5 1 1 7 . 6 ( 1 5 . 5 - 1 9 1) 4 . 5 ( 4 . 1 - 5 . 1 ) 2 4 . 6 ( 2 1 . 5 - 2 8 . 8 ) 1 .1 (1 0 - 1 . 3 )

12 1 . 2 5 4 ( 0 . 7 2 0 - 1 . 4 6 1 )  S . D .  = 0 . 2 6 9 1 7 .1 ( 1 5 . 9 - 1 8 6 ) 5 . 5 ( 3 . 9 - 6 . 4 ) 3 6 . 5 ( 2 4 . 0 - 4 5 . 2 ) 0 . 8 8 ( 0 6 8 - 1 . 2 0 )

12 1 . 0 9 0 ( 0 . 9 1 0 - 1 . 3 4 0  S . D .  = 0 . 1 2 2 1 7 . 5 ( 1 6 . 3 - 1 8 9 ) 5 .  1 ( 4 . 4 - 5 . 9 ) 3 3 . 9 ( 2 7 . 5 - 3 6 . 7 ) 0 . 9 9 ( 0 8 2 - 1 . 2 5 )

13 1 . 4 1 2 ( 1 . 0 0 3 - 1 . 9 0 8 )  S . D .  = 0 . 3 2 8 1 9 , 0 ( 1 7 . 5 - 2 0 . 9 ) 5 . 4 ( 4 . 4 - 6 . 8 ) 4 3 . 5 ( 3 4 . 4 - 5 3 . 2 ) 0 . 8 7 ( 0 . 7 6 - 1 . 0 3 )

1 1 . 2 4 8 2 4 . 4 5 . 4 4 0 . 3 0 . 8 8

12 22V = ^ ■1 ( 1 4 . 4 - 2 6 . 7 ) 5 7 _9 ( 5 6 - 4 _59 - 4 ) 1 7 *7 ( 1 0 . 9 - 2 3 4 )

12

H im a ta n g i  Bea ch

?  13

<? 1

T = 7 4 . 1  % ( 5 8 . 6 - 8 5 . 8 ) ;  s p i c u l e s  = 5 1 . 4  p  ( 4 7 - 5 5 ) ;  g u b e r n a c u l u m  ~ 22 p  ( 1 8 - 2 6 )

v  .  2 1 . 2  ( 1 ; . 5 - 2 4 . 7 ) 57 6 ( 5 4 . 7 . 6 1 . 0 ) 1 7 . 5  ( 1 3 . 0 - 2 0 . 5 )

T = 6 2 . 2  %; s p i c u l e s  = 48  ¿i ; g u b e r n a c u l u m  = 20



y

\{ j \
f  ^  4



FIG „ 1 M o n o n c h o i d e s  - o o t o h - i k u s .  n ,  sp»

A „ En face view of first -stage 
juvenile» B„ En face view of female, 
C, En face view of female s-howing 
buccal armature, D„ Oes-ophageal 
region of female, E, Oesophageal 
region of first stage -juvenile,
F„ Lateral view o f  male tail, G„ 
Ventral view o f  male tail.
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O r d e r  RHABDITIDA 

S u b o r d e r  R h a b d i t i n a  

S u p e r f a m i l y  DIPLOGASTEROIDEA ( M i c o l e t z k y ,  1 9 2 2 )  G o o d e y ,  1 9 6 3  

F a m i l y  D i p l o g a s t e r i d a e  ( M i c o l e t z k y ,  1 9 2 2 )  S t e i n e r ,  1 9 2 9  

S u b f a m i l y  D i p l o g a s t e r i n a e  M i c o l e t z k y . , . . 1 9 2 2 -  

G e n u s  M o n o n c h o i d e s  Rahm, 1 9 2 8

( F i g s  1 A - G ,  2 A - F )

MEASUREMENTS :

H o l o t y p e  f e m a l e ;  L -  1 , 4 8 0  mm; a = 1 . 8 , 1 ;  b = 5 , 4 ;  c  = 4 1 , 5 ;

c 3 = 0 , 9 0 ;  V = 2 2 o 3 5 5 , 3 1 9 ° 7 »

A l l o t y p e  m a l e ;  L -- 1 , 2 4 8  mm; a = 2 4 , 4 ;  b = 5 , 4 ;  c  = 4 0 , 3 ;

c '  = 0 , 8 8 ;  T = 6 2 , 2 % ;  s p i c u l e s  = 4 8  p ; g u b e r n a c u l u m  = 2 0  y.
M e a s u r e m e n t s  o f  s a m p l e s  o f  f e m a l e s s m a l e s  a n d  j u v e n i l e s  a r e

g i v e n  i n  T a b l e  1„

FEMALE; B o d y  s t r a i g h t  w h e n  r e l a x e d  b y  g e n t l y  h e a t .  C u t i c l e  

e s s e n t i a l l y  s m o o t h ,  s u b c u t i e l e  w i t h  f i n e  a n n u l a t i o n s .  L i p  

r e g i o n  c o n t i n u o u s ;  t w e l v e  p a p i l l a e  v i s i b l e  i n  e n  f a c e  v i e w  

( F i g ,  I B ) ,  C h e i l o s t o m  d i v i d e d  i n t o  t w e l v e  i n d i v i d u a l  r i b s

e a c h  a p p a r e n t l y  b i f i d  a n t e r i o r l y  ( F i g ,  I D ) ,  b u t  o n l y  2 2  

• c u t i c u l a r  l i p s ’ s e e n  i n  e a c h  o f  s e v e r a l  e n  f a c e  p r e p a r a t i o n s  

( F i g ,  I B ) ,  P r o r h a b d i o n s  s m a l l ;  m e s o r h a b d i o n s  w e l l  d e v e l o p e d ,  

p a r t i c u l a r l y  i n  s u b v e n t r a l  s e c t o r s .  D o r s a l  m e t a r h a b d i o n  b e a r s  

a l a r g e  t o o t h ;  l e f t  s u b v e n t r a l  m e t a r h a b d i o n  a t w o - n o t c h e d  

p l a t e ;  r i g h t  s u b v e n t r a l  m e t a r h a b d i o n  a p y r a m i d a l  t o o t h  ( F i g ,

1C,  D)„ T e l o r h a b d  i o n s  w e l l  d e v e l o p e d  a n d  f o r m  a d e f i n i t e  

t u b e  ( F i g ,  I D ) ,  A n t e r i o r  b u l b  o f  o e s o p h a g u s  w i t h  c u t i c u i a r i s e d  

l u m e n  and  s i m p l e  v a l v e  p l a t o s ;  a n t e r i o r  p o r t i o n  o f  c u t i c u l a r -  

i s a t i o n  h e a v y  ( F i g ,  I D ) ,  P o s t e r i o r  o e s o p h a g e a l  b u l b  

g l a n d u l a r ,  w i t h  c o n v o l u t e d  l u m e n ;  t h r e e  g l a n d  n u c l e i  d i s t i n c t ,  

t h e i r  p o s i t i o n  v a r i a b l e  ( F i g ,  I D ) ,  N e r v e  r i n g  e n c i r c l e s  

a n t e r i o r  p a r t  o f  p o s t e r i o r  b u l b ;  h e m i z o n i d  a t  o n e  - t h i r d  l e n g t h  

o f  p o s t e r i o r  b u l b ;  e x c r e t o r y  p o r e  a t  t w o - t h i r d s  l e n g t h  o f





FIG* 2 ,  M o n o n c h o i d e s  - p o t o h i k u s  n .  sp»  A ,  F i r s t  

s t a g e  j u v e n i l e »  B .  S e c o n d  s t a g e  

j u v e n i l e »  C» T h i r d  s t a g e  j u v e n i l e .

D.  F o u r t h  s t a g e  j u v e n i l e .  E» M a t u r e  

f e m a l e .  F» M a t u r e  m a l e .



p o s t e r i o r  b u l b  ( F i g .  I D ) „

I n t e s t i n e  th. i n - w a l  L e d „ D i s t i n c t  p r e r e c t u m , ,  a b o u t  t h r e e  

a n a l  b o d y  w i d t h s  l o n g ,  p r e s e n t ;  r e c t u m  a b o u t  o n e  a n a l  b o d y  

w i d t h  l o n g  ( F i g .  2 E ) .  T a i l  s h o r t ,  c o n i c a l ;  p h a s m i d  a b o u t  

m id w a y  a l o n g  t a i l  ( F i g .  2 E ) .

V u l v a  s i m p l e ,  l i p s  p r o t u b e r a n t  ( F i g .  2 E ) „ G o n a d s  p a i r e d ,  

o p p o s e d ,  r e f l e x e d .  “G e r m i n a l  z o n e ” o f  o v a r i e s  w i t h o u t  e v i d e n c e  

o f  c y t o k i n e s i s ;  ovum  a d j a c e n t  t o  f l e x u r e  w e l l - d e v e l o p e d  b u t  

w i t h o u t  s h e l l ;  b e t w e e n  f l e x u r e  and v u l v a  s h e l l  g l a n d s  p r e s e n t  

b u t  n o  s p e r m a t h e c a  d i s t i n g u i s h e d  ( F i g .  2 E ) .  T w e n t y  e g g s  

m e a s u r e d  142  ( S . D .  = 1 3 )  X 72  ( S . D .  = 4 )  p ; t h e  s h e l l  h a s  

d i s t i n c t ,  c o a r s e  m a m m i l l a t i o n .

MALE: G e n e r a l  m o r p h o l o g y  s i m i l a r  t o  t h a t  o f  f e m a l e .  When

r e l a x e d  b y  g e n t l e  h e a t  b o d y  s l i g h t l y  c u r v e d  v e n t r a l l y ;  c u r v 

a t u r e  m o r e  m a r k e d  i n  s u p p l e m e n t  a nd  c a u d a l  r e g i o n s .  C u t i c u l a r  

a n n u l a t i o n  m o d e r a t e l y  d i s t i n c t .  T e s t i s  s i n g l e ,  o u t s t r e t c h e d ;  

g e r m i n a l  a nd  g r o w t h  z o n e  d i s t i n c t  f r o m  v a s  d e f e r e n s  ( F i g .  2 F ) .  

E j a c u l a t o r y  d u c t  and  p r e r e c t u m  p r e s e n t  ( F i g s  I F ,  2 F ) .  P r e 

c l o a c a  1 s u p p l e m e n t s  a nd  s u p p l e m e n t  g l a n d s  p r e s e n t ;  t h e  

s u p p l e m e n t s  a r e  s l i g h t l y  l a t e r a l  t o  t h e  m i d - l i n e  a n d  a r e  p a i r e d , 

a l t h o u g h  t h e  m e m b e r s  o f  e a c h  p a i r  a r e  n o t  o n  t h e  s a m e  t r a n s v e r s e  

l i n e  ( F i g s  I F ,  G ) .  S i x  p a i r s  o f  p a p i l l a e  p o s t e r i o r  t o  c l o a c a ,  

t h e  l a s t  f o u r  p a i r s  n e a r  t h e  b a s e . o f  t h e  r u d i m e n t a r y  t a i l  t h r e a d  

( F i g .  1 F S G ) .  B u r s a  r u d i m e n t a r y p n o t  o b s e r v e d  i n  l a t e r a l  v i e w .

JUVENILES: Th e  f i r s t  s t a g e  j u v e n i l e  h a s  a r h a b d i t o i d

o e s o p h a g u s ,  a f i l i f o r m  t a i l  and  t h e  g e n i t a l  p r i m o r d i u m  i s  a 

s i n g l e  c e l l  ( F i g .  2A )„  No d i s t i n c t  s t r u c t u r e s  w e r e  s e e n  i n  

e n  f a c e  v i e w  ( F i g .  I A ) .  T h r e e  l o b e s  o f  g l a n d u l a r  c e l l s  a r e  

p r e s e n t  a d j a c e n t  t o  t h e  p o s t e r i o r  p o r t i o n  o f  t h e  o e s o p h a g u s  

( F i g .  I E :  o n l y  t w o  i l l u s t r a t e d ) .  I n  n e w l y  h a t c h e d  s p e c i m e n s

a n u s  n o n = f u n c t i o n a l  an d  p o s t e r i o r  i n t e s t i n e  p o o r l y  d i f f e r e n t i a t e d .
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Th e  s e c o n d  s t a g e  ; j u v e n i l e ,  has-  t h e  h a s i c  m o r p h o l o g y  . .of  

t h e  f e m a l e  b u t  t h e  g e n i t a l  p r i m o r d i u m  i s  t w o - c e l i e d  and  t h e  

t a i l  i s  e l o n g a t e  c o n o i d  ( F i g .  2 3 ) »

T h i r d  s t a g e  j u v e n i l e s  h a v e  l a r g e r  g e n i t a l  p r i m o r d i a  and  

t h e  t a i l  i s  b l u n t  c o n o i d  ( F i g .  2 C ) .

I n  f o u r t h  s t a g e  j u v e n i l e s  s e x u a l  d i f f e r e n t i a t i o n  i s  

a p p a r e n t  a nd  t h e  t a i l  i s  s h o r t  c o n o i d .  I n  s u b - f e m a l e s  b o t h  

g o n a d s  a r e  d i s t i n c t ,  a s  i s  t h e  s i t e  o f  t h e  v u l v a  ( F i g .  2 D ) „

I n  s u b - m a l e s  t h e  e x t e n t  o f  d e v e l o p m e n t  i s  s i m i l a r .

TYPE SLIDES" H o L o t y p e ,  a l l o t y p e  an d  f e m a l e ,  m a l e  and  

j u v e n i l e  p a r a t y p e s  a r e  i n  t h e  N e m a t o d e  C o l l e c t i o n ,  D e p a r t m e n t  

o f  Z o o l o g y ,  U n i v e r s i t y  o f  C a n t e r b u r y .  F u r t h e r  f e m a l e ,  m a l e  

a n d  j u v e n i l e  p a r a t y p e s  a r e  i n  t h e  N e m a t o d e  C o l l e c t i o n ,  

E n t o m o l o g y  D i v i s i o n ,  D . S . I . R . ,  N e l s o n .

TYPE LOCALITY: H i m a t a n g i  B e a c h ,  M a n a w a t u ,  N . Z . M . S .  1 ,  N 1 4 8 ,

7 5 1 3 2 3 ,  i n  p a r t l y  s t a b i l i s e d  s a n d  u n d e r  Amm o p h i l a  a r e n a r i a  ( L . )  

L i n k .  A l t i t u d e  1 . 0 m ,  0»5km  i n l a n d  f r o m  h i g h  t i d e  l e v e l .  

C o l l e c t e d  2 0  J u l y ,  2 0  O c t o b e r  and  2 0  D e c e m b e r  1 9 6 6 ,  and  19 

F e b r u a r y  and  2 0  A p r i l  1 9 6 7 .

OTHER SOURCE: M a t e r i a l  c o l l e c t e d  f r o m  H i m a t a n g i  B e a c h  h a s  b e e n

s u p p l e m e n t e d  w i t h  s p e c i m e n s  ( p a r t i c u l a r l y  j u v e n i l e s  and  m a l e s )  

f r o m  a l a b o r a t o r y  c u l t u r e .  T h e  c u L t u r e , i n i t i a t e d  w i t h  a 

s i n g l e  f e m a l e  f r o m  t h e  t y p e  l o c a l i t y ,  w a s  m a i n t a i n e d  a t  2 0 ° C  

o n  a s p a r a g i n e - m a n n i t o l  a g a r  a t  pH 8,  w i t h  t h e  b a c t e r i u m  B a c i l l u s  

c e r e u s  v a r .  m y c o i d e s . A p a r t  f r o m  m o r p h o m e t r y ,  n o  s i g n i f i c a n t  

d i f f e r e n c e s  w e r e  f o u n d  b e t w e e n  s p e c i m e n s  f r o m  t h e  t w o  s o u r c e s .  

S t u d i e s  o n  s u c h  c u l t u r e s  a r e  d i s c u s s e d  e l s e w h e r e  ( s e c t i o n  V ) .

SPECIFIC DIFFERENTIATION: M o n o n c h o i d e s  p o t o h l k u s  n .  s p .  i s

r e a d i l y  d i s t i n g u i s h e d  f r o m  t h e  p r e v i o u s l y  d e s c r i b e d  s p e c i e s  o f  

t h e  g e n u s  b y  t h e  s h o r t  t a i l  i n  m a t u r e  s p e c i m e n s  ( e 3 t- 0 . 9 ) .
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REMARKS : M o n o n e h o i d e s  p o t o h i k u s  n ,  s p ,  h a s  s e v e r a l  n o t e w o r t h y

f e a t u r e s  i n  i t s  a n a t o m y .  T h e  r e d u c t i o n  o f  t h e  t a i l  f i l a m e n t  

t o  a  r u d i m e n t  i s  u n u s u a l  i n  t h e  D i p l o g a s t e r i d a e ,  a l t h o u g h  t h e  

c o n d i t i o n  i n  N e o d i p l o g a s t e r  C o b b ,  1 9 2 4  i s  s i m i l a r .  Th e  

a r r a n g e m e n t  o f  c a u d a l  p a p i l l a e ,  h o w e v e r ,  l e a v e  l i t t l e  d o u b t  a s  

t o  t h e  p l a c e m e n t  o f  t h i s  s p e c i e s ,

M, p o t o h i k u s  n ,  s p ,  i n v a r i a b l y  h a t c h e s  i n  c u l t u r e s  

w i t h o u t  d i p l o g a s t e r o i d  b u c c a l  a r m a t u r e  a n d  w i t h  a “r h a b d i t o i d 1 

o e s o p h a g u s .  I n  a c c o u n t s  o f  t h e  d e v e l o p m e n t  o f  F i c t o r  

s t e r c o r a r i u s  and  P r o s o d o n t u s  a p h o d i i  B o v i e n  ( 1 9 3 7 )  c l e a r l y  

s t a t e s  t h a t  t h e y  h a t c h e d  w i t h  d i p l o g a s t e r o i d  b u c c a l  a r m a t u r e  

a n d  t h a t  t h e y  a s s u m e d  t h e  f o r m  o f  "d a u e r l a r v a e “ i n  t h e  t h i r d  

s t a g e  ( B o v i e n ,  1 9 3 7 :  2 2 ,  3 1 ) ,  B o v i e n  a l s o  r e f e r r e d  t o  a

s p e c i e s ,  c l o s e l y  r e l a t e d  t o  P ,  a p h o d i i . w h i c h  h a s  n o  " d a u e r -  

l a r v a e “ . A l t h o u g h  t h e  f i r s t  s t a g e  j u v e n i l e s  o f  M, p o t o h i k u s  

a p p e a r  s i m i l a r  i n  f o r m  t o  v a r i o u s  “d a u e r l a r v a e "  d e s c r i b e d  by  

H i r s c h m a n n  ( 1 9 5 2 )  and  Rühm ( 1 9 5 6 )  t h e y  a p p a r e n t l y  d o  n o t  

r e p r e s e n t  t h e  r e s i s t a n t  j u v e n i l e  s t a g e ,  t h e  ’ d a u e r l a r v a ", 

w h i c h  i n  t h e  R h a b d i t i d a  i s  a l w a y s  t h e  t h i r d  j u v e n i l e  s t a g e  

( O s c h e ,  1 9 6 3 ) ,

A l t h o u g h  a p r e r e c t u m  h a s  b e e n  r e c o r d e d  i n  R h a b d i t i s  

s  t r o n g y I o i d e s  b y  C h i t w o o d  and  C h i t w o o d  ( 1 9 5 0 )  t h e r e  a p p e a r  t o  

b e  f e w  f u r t h e r  r e c o r d s  o f  t h i s  s t r u c t u r e  o u t s i d e  t h e  D o r y l a i m i d a ,  

T h e  p r e s e n c e  o f  t u b o i d  ( c f .  p a p i l l o i d )  s u p p l e m e n t s  i n  M . p o t o h i k u s  

s e e m s  t o  b e  t h e  f i r s t  r e c o r d  i n  t h e  S e c e r n e n t e a ,

M. p o t o h i k u s  h a s  b e e n  s u c c e s s f u l l y  c u l t u r e d  o n  B, c e r e u s , 

b u t  m a t u r e  i n d i v i d u a l s  h a v e  a l s o  b e e n  f o u n d  t o  b e  f a c u l t a t i v e  

p r e d a t o r s .  R e p r o d u c t i o n  i s  n o r m a l l y  p a r t h e n o g e n e t i c ; t h e  

r o l e  o f  m a l e s  w i l l  b e  d i s c u s s e d  e l s e w h e r e .

T h e  s p e c i f i c  e p i t h e t  i s  d e r i v e d  f r o m  t h e  M a o r i  p o t o  

( =  s h o r t )  a nd  h l k u  ( =  t a i l ) .



TABLE 2 „ A l l o m e t r i c  g r o w t h  c o e f f i c i e n t s  f o r  M o n o n e h o i d e s  p o t o h i k u s  n„ s p ,  

c u l t u r e d  a t  2 0 ° C .  T h e  s i g n  o f  e a c h  g e o m e t r i c a l  g r o w t h  r a t e  i s  

i n d i c a t e d .

S t a g e s

1 -  2 
2 -  3

3 - 4  

4  -  ?

4 -  cf

1  -  o

2  -  g

1  -  ô

2 -  cf

B o d y  w i d t h  : 
b o d y  l e n g t h

0 -  0 , 0 0  
++  0 , 8 4  

++ 0 . 9 3  

++ 1 , 0 7  

++ 1 . 0 7

++ 1 .1 .9  

++ 0 . 9 4

++ 1 . 2 2  
++ 0 . 9  3

O e s o p h a g e a l  l e n g t h  
: b o d y  l e n g t h

—  0 . 1 2  
++ 0 , 7 1  

++ 0 . 6 2  

++ 0 , 5 4  

+ +  0 . 6 6

++ 0 . 7 6  

++ 0 . 6 2

++ 0 . 8 4  

++ 0 . 6 7

T a i l  l e n g t h  : 
b o d y  l e n g t h

—  1 . 20  
- +  0 , 3 9  

0 + 0 . 0 0  
++ 0 . 0 9  

0+ 0 . 0 0

- +  0 . 5 7  

- +  0 . 1 2

- +  0 , 6 0  

~+ 0 . 1 7

T a i l  l e n g t h  ; 
a n a l  b o d y  w i d t h

~+ 4 . 4 3  

=+ 0 . 4 4  

0+ 0 . 0 0  
+ +  0 , 1 2  
0+ 0 . 0 0

- +  0 , 3 8  

- +  0 . 1 4

- +  0 . 5 1  

- +  0 . 2 0
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ALLOMETRICA GROWTH IN MONONCHOIDES. POTOHIKUS N.  S P . :  The  r e l a t i o n -  

s h i p  b e t w e e n  t w o  d i m e n s i o n s  ( X ,  Y) o f  a n  a n i m a l  may b e  g i v e n  

b y  t h e  e q u a t i o n  Y = bXa , t h e  a l l o m e t r i c  e q u a t i o n ,  Th e  a L L o m e t r i c  

g r o w t h  c o e f f i c i e n t  ( a )  i s  t h e  r a t i o  o f  t h e  g e o m e t r i c  g r o w t h  r a t e s  

o f  t h e  t w o  d i m e n s i o n s ,  and  t h e  c o n s t a n t  ( b )  i s  o f  o b s c u r e  

b i o l o g i c a l  s i g n i f i c a n c e .  I t  i s  r e l a t e d  i n  som e  w a y  t o  t h e  b a s i c  

s i z e  d i f f e r e n c e  b e t w e e n  t h e  t w o  d i m e n s i o n s  ( S i m p s o n ,  R o e  and  

L e w o n t i n ,  I 9 6 0 ) ,  T h u s : -

_ K r y

a -  K gx  w h e r e  K gy  = l ° S e Y t 2 “ ^ ° § e ^ t l  e tC o

= l ° Be Y2 -  l ° s e Y l  
l o g e X 2  -  l o g e X 1

When a = 1 t h e  t w o  d i m e n s i o n s  h a v e  t h e  s a m e  g r o w t h  r a t e ,  and  

w h e n  a = 0 Y h a s  z e r o  g r o w t h  r a t e .

T a b l e  2 c o n t a i n s  a l L o m e t r i c  g r o w t h  c o e f f i c i e n t s  f o r  

M. p o t o h i k u s  c a l c u l a t e d  f r o m  d a t a  f o r  12 i n d i v i d u a l s  o f  e a c h  

s t a g e .  The  i n d i v i d u a l  m e a s u r e m e n t s  w e r e  a l s o  u s e d  i n  c a l c u l 

a t i o n s  f o r  t a b l e  1 ,  A r e p r e s e n t a t i v e  o f  e a c h  s t a g e  i s  

i l l u s t r a t e d  i n  f i g »  2» Due t o  n e g a t i v e  g r o w t h  i n  som e  

d i m e n s i o n s  and t h e  c h a n g e  f r o m  r h a b d i t o i d  t o  d i p l o g a s t e r o i d  

m o r p h o l o g y  b e t w e e n  f i r s t  and  s e c o n d  j u v e n i l e  s t a g e s ,  t h e  s i g n  

o f  e a c h  g e o m e t r i c a l  g r o w t h  r a t e  a r e  g i v e n .  A l s o ,  o v e r a l l  

c o e f f i c i e n t s  f r o m  b o t h  f i r s t  a nd  s e c o n d  s t a g e s  t o  m a t u r i t y  a r e  

g i v e n .  Th e  f o l l o w i n g  p o i n t s  a r e  a p p a r e n t : -

1 .  T h e  r a t e  o f  i n c r e a s e  o f  b o d y  w i d t h  i s  c o m p a r a b l e  w i t h  

i n c r e a s e  i n  b o d y  l e n g t h  ( i . e .  g r o w t h  i s  i s o m e t r i c  r a t h e r  

t h a n  a l l o m e t r i c ) .

2 .  A f t e r  a s s u m p t i o n  o f  t h e  d i p l o g a s t e r o i d  f o r m  t h e  

c o e f f i c i e n t  f o r  o e s o p h a g e a l  g r o w t h  i s  r e l a t i v e l y  s t a b l e  

and  c o m p a r a b l e  w i t h  t h e  0 . 6 5  r e c o r d e d  f o r  P a n a g r e l l u s  

s i  l u s  j a e  b y  G y s e l s  ( 1 9 6 2 )  and  Gy se - I s  and  v a n  d e n  H a e g e n  

( 1 9 6 2 ) .
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3 ,  From t h e  t h i r d  s t a g e  g r o w t h  i n  t a i l  l e n g t h  i s  s l i g h t .

T h e  n e g a t i v e  g r o w t h  i n  b o d y  l e n g t h  b e t w e e n  L l  an d  L 2 ,

an d  i n  t a i l  l e n g t h  b e t w e e n  L l  a nd  L 2 , a n d  L2 and  L3 i s  

r e f l e c t e d  i n  t h e  d i s t r i b u t i o n  o f  s i g n s  o f  t h e  g e o m e t r i c a l  

g r o w t h  r a t e s ,

4 ,  T h e  c h a n g e  i n  t h e  r a t i o  o f  g r o w t h  r a t e s  o f  t a i l  l e n g t h

a n d  a n a l  b o d y  w i d t h  i s  s i m i l a r  t o  t h a t  f o u n d  f o r  t a i l

l e n g t h  and  b o d y  l e n g t h .  T h i s  r e f l e c t s  t h e  a p p r o x i m a t e  

e q u a l i t y  o f  g r o w t h  r a t e s  o f  b o d y  l e n g t h  and  b o d y  w i d t h  

( 1 ) .



l O O j j  A 5 0 j j  B , E - G



FIG o 3, M e s o r h a b d i t i s  -Lit t o r a  l i s  n ,  s p ,
Â, L a t e r a l  v i e w  o f  e n t i r e  f e m a l e ,  
B, O e s o p h a g e a l  r e g i o n  o f  f e m a l e ,  
c » En f a c e ,  v i e w  o f  l i p  r e g i o n  o f  
f e m a l e .  D, En f a c e  v i e w  a t  l e v e l  
o f  b a s e  o f  b u c c a l  c a v i t y ,  E„ 
L a t e r a l  v i e w  o f  f e m a l e  t a i l ,
F ,  V e n t r a 1 v i e w  o f  m a le  t a i l ,
G. L a t e r a l  v i e w  o f  m a le  t a i l .



1 0

S u p e r f a m i l y  RHABDITOIDEA ( O e r l e y ,  1 8 8 0 )  T r a v a s s o s , 1 9 2 0  

F a m i l y  R h a b d i t i d a e  O e r l e y ,  1 8 8 0  

S u b f a m i l y  R h a b d i t i n a e  ( O e r l e y ,  1 8 8 0 )  M i c o l e t z k y ,  1 9 2 2  

G e n u s  Me s  o  r h a  b d i  t  i  s  ( O s c h e ,  1 9 5 2 )  D o u g h e r t y ,  1 9 5 3  

M e s o r h a b d i t i s  l i t t o r a l i s  n . s p ,

( F i g . 3 A - G )

MEASUREMENTS :

H o l o t y p e  f e m a l e "  L = 0 . 6 6 4  mm; a = 1 8 , 2 ;  b -  5 . 7 ;  c = 7 . 8 ;  

c s = 6 . 1  ; V = 3 3 a 6 7 2 . 9 .

12 p a r a t y p e  f e m a l e s :  L = 0 . 6 7 8  mm ( 0 . 5 9 6  = 0 . 7 2 0 )  ( S . D .  =

0 . 0 4 3 ) ;  a = 1 6 . 5  ( 1 5 . 3  -  1 8 . 3 ) ;  b = 5 . 7  ( 5 . 2  -  6 . 0 ) ;  

c = 7 . 8  ( 7 , 4  -  8 . 7 ) ;  c" = 5 . 4  ( 4 . 5  -  6 . 4 ) ;  V = 3 8 ° 2 ( 2 8 ‘ 2 " 

4 2 a l ') 7 3 , 9  ( 7 2 . 3  = 8 2 . 3 ) .

A l l o t y p e  m a l e :  L = 0 . 4 2 6  mm; a = 1 7 . 1  ; b = 3 . 8 ;  c = 7 . 1 ;

c '  = 4 . 0 ;  T = 3 7 . 9 % ;  s p i c u l e s  = 2 6  p; g u b e r n a c u l u m  = 16  p.*
7 p a r a t y p e  m a l e s :  L -  0 . 4 0 3  mm ( 0 . 3 3 4  -  0 . 4 4 0 )  ( S . D .  = 0 . 0 2 8 ) ;

a = 1 8 . 6  ( 1 7 . 0  -  1 9 . 7 ) ;  b = 3 . 9  ( 3 . 6  -  4 . 2 ) ;  c = 6 . 9  ( 6 . 6  » 

7 , 1 ) ;  c ä = 4 . 1  ( 3 . 3  -  4 . 9 ) ;  T = 3 6 , 2 %  ( 3 2 . 8  -  4 2 . 3 ) ;  

s p i c u l e s  = 2 4  p ( 1 9  -  2 7 ) ;  g u b e r n a c u l u m  = 1 5  p ( 1 3  -  1 6 ) .

FEMALE: S m a l l  n e m a t o d e s .  B o d y  g e n t l y  c u r v e d  v e n t r a l l y  w h e n

r e l a x e d  b y  g e n t l e  h e a t  ( F i g .  3 A ) . T h e  s i x  l i p s  d i s t i n c t ,  e a c h  

b e a r i n g  o n e  p r o m i n e n t  p a p i l l a  a nd  t h e  s u b v e n t r a l  and s u b d o r s a l  

l i p s  t w o  s m a l l e r  p a p i l l a e ;  n o  s m a l l  p a p i l l a e  s e e n  o n  l a t e r a l  

l i p s  ( F i g s  3 B ,  C ) .  S t o m a  l o n g  an d  n a r r o w .  M e t a r h a b d i o n s  

e a c h  b e a r  t w o  t i n y  t e e t h  ( F i g s  3 B ,  D ) .  No o e s o p h a g e a l  c o l l a r .  

A n t e r i o r  p a r t  o f  o e s o p h a g u s  m a r k e d  w i t h  t r a n s v e r s e  r i d g e s ;  

m e d i a n  o e s o p h a g e a l  b u l b  s l i g h t l y  s m a l l e r  t h a n  p o s t e r i o r  

( F i g .  3 B ) » E x c r e t o r y  p o r e  a t  l e v e l  o f  p o s t e r i o r  o e s o p h a g e a l  

b u l b .  C u t i c l e  s m o o t h ;  s u b c u t i c l e  a n n u l a t e .  P r o d e l p h i c ; 

o v a r y  r e f l e x e d  a b o u t  t h r e e - q u a r t e r s  o f  i t s  l e n g t h ;  v u l v a  

p o s t e r i o r ,  l i p s  n o t  p r o t u b e r a n t  ( F i g .  3A )  „ T a i l  f i l i f o r m ;  

p h a s m i d  a t  l e v e l  o f  a n u s  ( F i g .  3E) „  T w e n t y  e g g s  m e a s u r e d



4 9 . 6  ( S . D .  -  2 . 9 )  X 2 6 . 9  ( S . D .  -  2 . 2 )  yx.\ s h e l l  t h i n ,  s m o o t h .

MALE: S i m i l a r  t o  f e m a l e  i n  g e n e r a l  m o r p h o l o g y .  T e s t i s

s i n g l e ,  a n t e r i o r  t i p  r e f l e x e d ;  g e r m i n a l  a nd  g r o w t h  z o n e s

d i s t i n c t .  S p i c u l e s  k n o b b e d  p r o x i m a l l y ,  f u s e d  d i s t a l l y

( F i g s  3 F ,  G ) .  G u b e r n a c u l u m  s i m p l e .  B u r s a  l e p t o d e r a n .  Two 

p a i r s  o f  p a p i l l a e  p r e c l o a c a l , t h r e e  p a i r s  p o s t c l o a c a l  ( F i g s  

3 F ,  G ) .  T a i l  f i l i f o r m .

JUVENILES: S i m i l a r  t o  f e m a l e  i n  g e n e r a l  m o r p h o l o g y .

TYPE SL IDES:  H o l o t y p e ,  a l l o t y p e  a n d  f e m a l e ,  m a l e  and  j u v e n i l e

p a r a t y p e s  a r e  i n  t h e  N e m a t o d e  C o l l e c t i o n ,  D e p a r t m e n t  o f  Z o o l o g y  

U n i v e r s i t y  o f  C a n t e r b u r y .  F u r t h e r  f e m a l e ,  m a l e  and  j u v e n i l e  

p a r a t y p e s  a r e  i n  t h e  N e m a t o d e  C o l l e c t i o n ,  E n t o m o l o g y  D i v i s i o n ,  

D . S . I . R . , N e l s o n ,

TYPE LOCALITY: H i m a t a n g i  B e a c h ,  M a n a w a t u ,  N . Z . M . S .  1 ,  N 1 4 8 ,

7 5 1 3 2 3 ,  i n  p a r t l y  s t a b i l i s e d  s a n d  u n d e r  A m m o p h i la  a r e n a r i a  

( L . )  L i n k ,  A l t i t u d e  1 . 0  m, 0 . 5  km i n l a n d  f r o m  h i g h  t i d e  l e v e l  

C o l l e c t e d  19 N o v e m b e r  1 9 6 6  ( H o l o t y p e  a n d  j u v e n i l e s  o n l y ) ,

OTHER SOURCE: M a t e r i a l  c o l l e c t e d  f r o m  H i m a t a n g i  B e a c h  h a s

b e e n  s u p p l e m e n t e d  w i t h  s p e c i m e n s  f r o m  l a b o r a t o r y  c u l t u r e s .

T h e  c u l t u r e s  w e r e  m a i n t a i n e d  u n d e r  c o n d i t i o n s  s i m i l a r  t o  t h o s e  

g i v e n  f o r  M o n o n c h o i d e s  p o t o h i k u s  n .  s p .  M a l e s  a r e  r a r e  i n  

s u c h  c u l t u r e s  o f  M. l i t t o r a l i s .

SYSTEMATIC POSITION: Th e  f o r m  o f  t h e  b u r s a  o f  M. l i t t o r a l i s

n ,  s p .  i s  n o t  i n  a c c o r d a n c e  w i t h  t h e  d i a g n o s i s  o f  Me s  o r h a  bd i  t  i  s  

g i v e n  i n  G o o d e y  ( 1 9 6 3 ) .  H o w e v e r ,  t h e  f o r m  o f  t h e  l i p s ,  s t o m a ,  

d e n t i t i o n  o f  t h e  m e t a r h a b d i o n s , a b s e n c e  o f  o e s o p h a g e a l  c o l l a r ,  

f u s i o n  o f  s p i c u l e s  a n d  d i s t r i b u t i o n  o f  p a p i l l a e  l e a v e  l i t t l e  

d o u b t  a s  t o  t h e  s y s t e m a t i c  p o s i t i o n  o f  t h e  s p e c i e s .  F e m a l e s  

° f  M. l i t t o r a l i s , h o w e v e r ,  f i t  t h e  g e n e r i c  d i a g n o s i s  a n d ,  o f  

t h e  d e s c r i b e d  s p e c i e s ,  M, l a b i a t a  ( V ö l k ,  1 9 5 0 )  D o u g h e r t y ,  1 9 5 5  

i s  c l o s e s t  t o  t h e m .  A p a r t  f r o m  t h e  p r e s e n c e  o f  o n l y  f o u r
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l i p s  i n  M» l a b i a t a , c o l l e c t e d  f r o m  s e v e r a l  s p e c i e s  o f  e a r t h 

w o r m s ,  t h e  t w o  s p e c i e s  may b e  m o s t  r e a d i l y  d i s t i n g u i s h e d  b y  

t h e  s i m i l a r i t y  o f  t h e  s i z e  o f  t h e  t w o  o e s o p h a g e a l  b u l b s  i n  

M. l i t t o r a l i s . I n  M. l a b i a t a  t h e  p o s t e r i o r  o e s o p h a g e a l  b u l b  

i s  a l m o s t  t w i c e  a s  l a r g e  a s  t h e  m e d i a n  b u l b , ,

REMARKS: Th e  p a u c i t y  o f  s p e c i m e n s  f r o m  t h e  f i e l d  r e f l e c t s

a b i a s  i n  t h e  é l u t r i a t i o n  p r o c e s s  ( s e e  I V . 1 ) .

R e p r o d u c t i o n  i n  c u l t u r e s  h a s  b e e n  f o u n d  t o  b e  p a r t h e n o -  

g e n e t i c ,  M a l e s  a r e  r a r e  i n  c u l t u r e s ,  t h e i r  o c c u r r e n c e  

p r o b a b l y  b e i n g  d e t e r m i n e d  l a r g e l y  b y  e n v i r o n m e n t a l  f a c t o r s  

r a t h e r  t h a n  o n  a s i m p l e  g e n e t i c  b a s i s .



!"vUfi 3 ’

OOju A, B



F I G .  4 .  P a n a g r o l a i m u s  a u s t r a l e  n .  s p .

A„ L a t e r a l  v i e w  o f  e n t i r e  f e m a l e ,

B .  L a t e r a l  v i e w  o f  e n t i r e  m a l e ,

C.  O e s o p h a g e a l  r e g i o n .  D„ En f a c e

v i e w .  E 0 L a t e r a l  v i e w  o f  f e m a l e

t a i l .  F„ L a t e r a l  v i e w  o f  .male

t a i l .  G » V e n t r a l  v i e w  o f  m a l e

t a i l .
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F a m i l y  P a n a g r o l a i m i d a e  ( T h o r n e ,  1 9 3 7 )  P a r a m o n o v ,  1 9 5 6  

S u b f a m i l y  P a n a g r o l a i m i n a e  T h o r n e ,  1 9 3 7  

G e n u s  P a n a g r o l a i m u s  F u c h s ,  1 9 3 0  

P a n a g r o l a i m u s  a u s t r a l e  n„ s p .

( F i g .  4A - G )

MEASUREMENTS :

H o l o t y p e  f e m a l e ;  L = 0 . 8 8  8 mín; a = 2 9 . 7 ;  b = 5 . 7 ;  c = 1 5 . 6 ;  

c s = 3 . 2 ;  V = 3 7 o 4 5 8 . 6 .

12 p a r a t y p e  f e m a l e s :  L = 0 . 8 2 0  mm ( 0 . 6 7 0  -  1 . 0 0 0 )  ( S . D .  =

0 . 0 8 3 ) ;  a = 2 6 . 4  ( 2 4 . 6  -  2 9 . 7 ) ;  b = 5 , 2  ( 4 . 4  -  5 . 9 ) ;  

c  = 1 5 . 9  ( 1 3 . 7  -  1 8 . 9 ) ;  c 3 = 2 . 8  ( 2 . 6  -  3 . 2 ) ;  V = 3 5 “3 ( 2 9 ° °  " 

4 5 ‘ 3 ) 5 9 . 7  ( 5 8 , 0  -  6 1 . 7 ) .

A l l o t y p e  m a l e :  L = 0 . 6 9 0  mm; a = 2 8 , 8 ;  b = 5 . 0 ;  c  = 1 6 . 8 ;

e '  = 2 . 3 ;  T = 5 1 . 4 % ;  s p i c u l e s  = 2 8  p\ g u b e r n a c u l u m  = 14  p, 
12 p a r a t y p e  m a i e s :  L = 0 . 7 0 2  mm ( 0 . 5 9 5  -  0 . 7 9 5 )  ( S . D .  = 0 . 0 3 2 ) ;

a = 2 8 , 7  ( 2 5 , 5  -  3 2 , 8 ) ;  b = 5 . 0  ( 4 . 4  -  5 . 4 ) ;  c = 1 6 , 9  ( 1 4 . 7  -  

1 8 , 2 ) ;  c» = 2 . 1  ( 1 . 8  -  2 . 3 ) ;  T = 5 1 . 7 %  ( 4 7 . 8  -  5 8 , 8 ) ;  

s p i c u l e s  = 2 8  p ( 2 6  -  3 0 ) ;  g u b e r n a c u l u m  = 1 4  p ( 1 3  -  1 5 ) .

FEMALE: B o d y  g e n t l y  c u r v e d  v e n t r a l l y  w h e n  r e l a x e d  by  g e n t l e

h e a t .  C u t i c l e  f a i n t l y  a n n u l a t e .  L i p  r e g i o n  c o n t i n u o u s ,  b u t  

b o d y  n a r r o w s  m a r k e d l y  a n t e r i o r l y ;  s i x  l i p s  and  t e n  p a p i l l a e  

v i s i b l e  i n  e n  f a c e  v i e w  ( F i g s  4 C , D ) . E l e m e n t s  o f  s t o m a  

o b s c u r e  b u t  t h r e e  d i s t i n c t  t e e t h  p r e s e n t  n e a r  b a s e  ( F i g .  4 C ) .  

O e s o p h a g e a l  c o l l a r  p r e s e n t  ( F i g .  4 C) „  O e s o p h a g u s  p a n a g r o l a i m o i d  

e x c r e t o r y  p o r e  a t  l e v e l  o f  p o s t e r i o r  b u l b  ( F i g .  4 C ) .  N e r v e  

r i n g  e n c i r c l e s  i s t h m u s ;  h e m i z o n i d  n o t  s e e n .  I n t e s t i n e  t h i n -  

w a l l e d ;  r e c t u m  s l i g h t l y  l o n g e r  t h a n  a n a l  b o d y  w i d t h ;  r e c t a l  

g l a n d s  p r e s e n t ;  p h a s m i d  s l i g h t l y  a n t e r i o r  t o  a n u s  ( F i g .  4 E ) .  

T a i l  c o n o i d  w i t h  s l i g h t  d o r s a l  f l e x u r e  d i s t a l l y ;  t w o  t i n y  

p a p i l l a e  o n  e a c h  s i d e ,  d i s t a l l y  ( F i g .  4 E ) .

V u l v a l  l i p s  p r o t u b e r a n t ;  v u l v a  a t r a n s v e r s e  s l i t .  

P r o d e l p h i c ;  g o n a d  s i n g l y  r e f l e x e d  w i t h  g e r m i n a l  z o n e  l y i n g
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p o s t e r i o r  t o  v u l v a ;  p o s t - v u l v a l  s a c  l e s s  t h a n  a b o d y  w i d t h  l o n g  

( F i g .  4 A ) .  T w e n t y  e g g s  m e a s u r e d  5 5 . 5  ( S . D .  = 4 . 0 )  X 3 3 . 1  

( S . D .  -  1 . 3 )  j i ;  s h e l l  t h i n ,  w i t h o u t  a p p a r e n t  m a m m i l l a t i o n .

MALE: S i m i l a r  t o  f e m a l e  i n  g e n e r a l  m o r p h o l o g y .  P o s t e r i o r

h a l f  o f  b o d y  d i s t i n c t l y  c u r v e d  v e n t r a l l y  w h e n  r e l a x e d  by  

g e n t l e  h e a t  ( F i g .  4 B ) .  T e s t i s  s i n g l e ,  w i t h  t i p  r e f l e x e d  

e i t h e r  d o r s  a l l y  ( F i g .  4 B )  o r ,  m o r e  t y p i c a l l y ,  v e n t r a l l y .

S p i c u l e s  a n d  g u b e r n a c u l u m  s i m p l e  ( F i g .  4 F ) .  Th e  f o l l o w i n g  

p a i r s  o f  p a p i l l a e  a r e  p r e s e n t  i n  t h e  c a u d a l  r e g i o n  ( F i g s  4 F ,

G ) :  s u b v e n t r a l ,  a n t e r i o r  t o  h e a d  o f  s p i c u l e s ;  v e n t r o - l a t e r a  1 ,

a t  l e v e l  o f  c l o a c a ;  s u b v e n t r a l  and  s u b d o r s a l ,  a b o u t  m i d w a y  

a l o n g  t a i l ;  v e n t r o - l a t e r a l  a nd  d o r s o - l a t e r a l  a t  t h r e e - q u a r t e r s  

t a i l  l e n g t h ;  t w o  s u b v e n t r a l  n e a r  t a i l  t i p .  P h a s m i d  s l i g h t l y  

p o s t e r i o r  t o  c l o a c a ,

JUVENILES: S i m L l a r  t o  f e m a l e  i n  g e n e r a l  m o r p h o l o g y .

TYPE SL ID ES:  H o l o t y p e ,  a l l o t y p e  and  f e m a l e ,  m a l e  and  j u v e n i l e

p a r a t y p e s  a r e  i n  t h e  N e m a t o d e  C o l l e c t i o n ,  D e p a r t m e n t  o f  Z o o l o g y ,  

U n i v e r s i t y  o f  C a n t e r b u r y .  F u r t h e r  f e m a l e ,  m a l e  a nd  j u v e n i l e  

p a r a t y p e s  a r e  i n  t h e  N e m a t o d e  C o l l e c t i o n ,  E n t o m o l o g y  D i v i s i o n ,

D . S . I . R . ,  N e l s o n .

TYPE LOCALITY: H i m a t a n g i  B e a c h ,  M a n a w a t u ,  N . Z . M . S .  1 ,  N 1 4 8 ,

7 5 1 3 2 3 ,  i n  p a r t l y  s t a b i l i s e d  s a n d  u n d e r  A m m o p h i l a  a r e n a r i a  ( L . )  

L i n k .  A l t i t u d e  1 , 0  m, 0 , 5  km i n l a n d  f r o m  h i g h  t i d e  l e v e l .

S a n d  c o l l e c t e d  6 J u n e  1 9 6 7  w a s  e x t r a c t e d  u s i n g  B a e r m a n n  f u n n e l s  

a n d  P ,  a u s t r a l e  r e c o v e r e d  u s e d  t o  e s t a b l i s h  m o n o x e n i c  c u l t u r e s  

o n  a s p a r a g i n e - m a n n i t o l  a g a r  w i t h  B a c i l l u s  c e r e u s  v a r ,  m y c o i d e s , 

T h e  t y p e  m a t e r i a l  w a s  r e m o v e d  f r o m  o n e  s u c h  c u l t u r e  o n  8 

N o v e m b e r  1 9 6 7 ,

SPE C IFIC  DIFFERENTIATION: Of t h e  d e s c r i b e d  s p e c i e s  o f

P a n a g r o l a i m u s . P .  r i g i d u s  ( S c h n e i d e r ,  1 8 8 6 )  T h o r n e ,  1 9 3 7  i s  

c l o s e s t . t o  P .  a u s t r a l e  n .  s p .  A p a r t  f r o m  m o r p h o m e t r y  t h e s e
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two s p e c i e s  may m o s t  r e a d i l y  b e  d i s t i n g u i s h e d  b y  t h e  l o c a t i o n  

o f  t h e  p h a s m i d s  n e a r  t h e  c l o a c a  i n  P ,  a u s t r a l e  b u t  m o r e  

p o s t e r i o r l y  i n  P .  r i g i d u s » T h e  d i s t r i b u t i o n  o f  c a u d a l  

p a p i l l a e  i n  P .  r i g i d u s  h a s  b e e n  v a r i o u s l y  f i g u r e d  ( c f .  G o o d e y ,  

1 9 5 1  ; K ö r n e r ,  1 9 5 4 ;  T h o r n e , 1 9 3 7 ) .  T h e  r e l a t i v e  l e n g t h s  

o f  t h e  c o r p u s  a n d  i s t h m u s  a s  w e l l  a s  t h e  a p p a r e n t  p r e s e n c e  o f  

12  c e p h a l i c  p a p i l l a e  i n  P .  r i g i d u s  s e r v e  t o  f u r t h e r  d i s t i n g u i s h  

t h e  s p e c i e s .

REMARKS: I n  c u l t u r e  P .  a u s t r a l e  h a s  b e e n  f o u n d  t o  b e  s t r i c t l y

a m p h i m i c t i c .
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Reprinmií fi'úftí tk& New Z e  a l a n o  J o i j k n a l  o f Sciinpñ Vol 1Q* Ato. $ 
S$piçmki*r 1967 '

o b s e r v a t i o n s  o n  w m tM m m  Mm-
, EVOLUTION I M  T H E  B O I Y L A I M I ^ A

. C N lM A ^ r O P A )  ' :

By G. W, Y eates, D e p a r tm en t  o f  Zoology,
1 Joi v e r i t y  of Canterbury ,  Chris tchurch

{Msmmd for p^Umtim, 1 frlay 1967}

S u m m w y

T<>n¡ma>-iúi\ u? wahupuensh Ycai.es. 196‘A indicates Uiat the Àparedahïiidae Heyna.
i.9$$cm be diri:¥ed\tTOm tkeNyprihtoWae Meyl, i960; mftóuj®Üps of theiw®d!rithôM 
and |bô---B;at%odoEtti#e’:aFô disciisged, eh tile fctsh of hweeal
•arm ature and <be form oi the oe*>ophaiio--i ni maniai junction, it' h  suggested that 
Camp. mora  O  b! ̂ . 192 0 wa. i • r; i n i s a d ist met fa i n i 1 y h u ! t he erectio n o f thé À ü I o k  i m o i d ¡ d ae 
Jajrajpuri, f964 for Au'oin im okks  M icol.. I -Hr does 'no t seem justified, Observations: 
^M ^ ry im B w íím  m k a M m  T ea im? IM ?  and examf nation' o f  l ite ra iu te ie a v f  iittlf doubt 
th e  ^oäsoirliifm l  s t e t i l i  o f fp lral m uleles’1 said to ch äß tritF llf  the  BelottdiBdUi Thoyn-e, 
I9S# itnc! the  NyAefttda# J iira jp a rL  -1964 ts a  fixatiou; a tf i f iy f  h a d  ff#  Äpiilies are

1876 and f%go!rimiÄtf MhyL i  I A  The 'evolu- 
trnmif iiiitory of t í»  iJörylyiiiiokleä seems to-be ec>hoeriiei> fmtosfpy, with oiodltiea^ 
Beat o f the nygcMDofd roaíral tooth and there is m^km ^  of a 'eohyçfpnçe towards 
the' tyknvittd':i|Aim of spear a r iá ^o p h ag u i .  Mductiou' of the m É Â b p f  oesopbaietl, 
gland nuefei eommoA ■ in . h ifb fr  %>fylalmy but ean he of little xm m hiiher 
taxonomy until the n u m b e r  and position of these nuclei arc determined critically for 
many species, •■ - ' ."

lNTRom;C'-noN

Owt ng to  the  absence o f  à useful palaeontological record ,  speculation 
on nema lodo t \ t ü: rr d  aüonsh íps  is bused on knowledge o f  neontolegy. 
The extensive areas of  tile world 's  surf  ¿tec which have not been examined 
by nematologísts severely limit o u r  knowledge o f  neonlology.

The present paper  h  largely the ou tcom e of ihe study of  iorumanawa 
n vhapm m is  Vea tes, 19(i7 which, appears to  represent a link between the 
A poreelaim idae Heyns, 1965 and the Nygoiaim idae (Thorne, Î 935> Moyi, 
1960. This genus could well form the basis for a new family or subfamily, 
but if all such phylogcnctically interesting laxa were treated  in this m anner  
a n  obscure, top-heavy classification w ould  result ; in place of this a 
synthesis o f  the relationships o f  the D ory la im oidea is offered.

The pliyletie .relationships suggested for the D ory la im ina are outlined 
in Fig. I. The B athyodontidae ap p e ar  io be re la ted  lo the Nygolaimidae. 
on the one hand, and the tuberculate M ononchidae, on the other., by  the 
possession o f  three oesophago-intestinal glands. T he  bathyodontid  stock 
has a weakly tole rot i sed s tom a with ihre# similar teeth a n d  while the

N M  i l  m * B ;  m - i r n
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m ononchids possess a strongly sclerotiscd stoma which retains traces o f  
these three teeth, the dory tai ms possess only a single tooth, the stomata! 
sderolisation being slight* in the dorylaimus the tooth develops in a 
subventral sector o f the oesophagus and migrates to its h  netuma! position, 
but in the m ononchids I he stom a develops in situ ,

i«c¡
I

¿I rJ «£ mí -
g  o  g  •- m ■* i:¡ — O Í3a ij c tj*>»4 C 13. O ürf-

f S ï f î t i i i ,

1/ /'
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like'' f̂ rnC

a | i # a r  f l i u y a l  ;

c?tí3»plW áxtensiáftá 
,s iitt-p le

J? b*j tj.iy □ rtonr i ¿
$ simi,ip5?’ ~—A

7> OôÿU|Vlr,i}>fî<a 1
%l émí ’ Luci <5 i, ^

Oiort oej-opù p a

h

r&djuCiü:: ot̂
iibvenr'ril '~b*’

;; ocjoiihagisal gillid uuciéi.

bulb a-rr
o- u S óp h d >», > i íí t y  X t.pe í ■ 4- "

' 'Ftp, t-^Sngge«ted jhylMle rflftjfimhlps of the dorylaimina

B uc-caí ÁRMAaiJiii a n o  Form or O vsm m  a go- î n iw t in a l  J o n c t io n

The observations of Thorne ( 19.10, .1935) on  the derivation o f  the axial 
dory la i mold spear fro in a su b ventral tooth seem to have been overlooked  
by many .workers, as does Cobb's (1922) statement that Nygolaimus 
"hriay possibly be regarded us a transitional fonvC in the evolution p f the
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dory taimo i d spear. T h o ra e  suggested that the develop a ient of  a ventral 
groove in a mural to o th  sueli as th a t  o f  Nygolaimus brachyuris or Sectonema 
ventmk results in a hollow  axial cylinder through which food passes. 
This concept is su p p o r te ! ,  i t  was claimed, by the  dorsally oblique spear 
aper ture  an d  the open crack  in th e  developing axial spears o f  Dorylaimus 
and  Aainolaitms, T he  posidon  in which the spears develop makes the  
acceptance o f  an  ancestral fa rm  with a subventral too th  almost imperative, 

ín  the ir  redescription, o f  Bathyodontus cylindrum  Fielding, 1950 and 
B< mirus (A ndrasw , 3 956), F l a c o b and L oof  (Í962) show clearly three 
com ponents  arranged longitudinally in the stoma, A lthough no t  normally  

. ttetaribed. there arc al lo  ihree sections in-m any D ory la im idae; the spear, 
the spear extensions and  a section apparently  exactly com parable  with 
what s 'Jacob  aiul L oof  described  as a “ long: tubula r  pa r t  which is slightly 
wider than  the  lumen o f  I h i  oesophagus proper, from which it is dis
tinguished by its walls being m o re  refractive*1,

Co oman s (1963) has draw n aí tern ion to similarities between the 
stomata! m uscula ture o f  the  Dorylaim oidea mid M ononchoidea,  and to 
spear and  sio m a tai development itself  

The presence o f  oesoph age-intestinal glands, which are  stated to occur 
only in the NygplmmMae¡a;nd Dropumdorm A ltM m  1954 (Doryla imidae) 
am ongst th e  Dorylatmoidea^ a n d ’ in Ttmimamwa which otbetwise seerns 
to  be a  good m e m b er  o f  the  Aporcelalniidae suggests its e lo te  relationship 
■toTbf 'Nygidalmidac^ C lark  ( 1960) distinguished between fubçfçiikite an d  
lum Tubercu la te  oesriphago-iii tes tina! junc tions in. th e  M qwmzM M z and 
la ter  .(Clark, ..1962a) 'oontended tha t  the  e laboration  o f  these structures 
was strictly a mouonchid deve!opm enL The presence of oesop h ago  
i mes tí nal glands in the Nygola ¡midae i s well docum ented,  bu t  in the 
ra the r  p o o r ly  know n Baihydotitidac they- aré apparen tly  present ín 

; Okmyhiis C obb , 1913 mà^MMmmehdm C obb, 191 8* C la rk  (1961) has also 
no ted  a  reiatioiiship between the ,Batliyodontidae and  N y  golai midae, 

C la rk  ( 1 9 ^ E ) i U |^ s t e d v  'W luorphological grounds, thai, th e  immediate ' 
ancestral fertii, .of tM .M p M n c h ld ag  resembled the m o d é ra  Balhyoctontklm  
m ore than  any  other  group. The ancestra l mo nonchid probab ly  differed* 
he stated^ from  th e  presen t day Bathyodon tidae  in possessing a - to o th /o n  
each o f  the th ree  stomatal seiendes, rçduciipn in the  nu m b e r  o f  teeth  
appearing to be the derived rather  th a n  the primitive condition  in the  
Enoplida,

T h e  BATHYODONTIDAE A t R e f e e s w t w h v e  o f  t r i  
A n c e s t r a l  F o r m , m  t h e  DORYLAIM INA

The family Bathyodontidae Clark, 196] was diagnosed as ^ M o n o te  
clio!dea, N o  setae, S terna cylindrical,  narrow, com posed o f  anter ior  and
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posterior sets; of three abutting  plates, the anterior  ones more heavily 
solero tí sed than the posterior ones. The posterior elements, or the posterio r  
limit of the anterior ones hearing a single tooth. Tooth  left subventral in 
Mirolaimus and Bathyodontus, and reputedly dorsal m Q¡anthus. A m phids 
cup-shaped, small. Ovaries singio o r  paired, reflexed; tad short., rounded : 
caudal glands and torminal duct p re se n t  Only females known. Free-living 
in so i l  Type genus: Badrmdcmius Fielding, 1950't

Since the creelioo of the family several genera, including some in which 
males are known, have been transferred to i.h their previous diverse 
taxonomic positions. supporting the idea tha t the family represents a, 
primitive stock. The genera now included are (Jrmaijpun and Loof. 196#:; 
de Con i nek 1965 ):

Bathyodontus \:ic\iS\n£. 1950 ( Mirolaimus \w â rassy, 1956)
Isolaimium Cobb, 1920
Mononchulus C oh b, 1918 ■
Oionchus Cobh, 1913
Stephanium  R ahm , 1938.

In addition to live elm,raptors o f  the family the following features appear  
o f  im portance in considering these genera, allowances being made for  
s om e o 1 de r ¿ese r i pi.i o as ;

1. Excretory pore present n r  absent.
2. Oesophagum cylindm id.
3. O esophago-intestinal junc tion  with three glands or a vahe ,
4. Ere reel um absent,
5. Adhesive organ present in all but isolaimium,
6 . Testes paired, opposed, outstretched,
7. A row of mid-ventral supplements present in the .males, a distinct 

gap being present between the cloaca and the m ost posterior supple
ment. (Le. no adana! pair o f  supplements).

8 . G ubernacu lum  present {Isolaimium, MononehuJm) or  absent {Bathya* 
dan tus, Smphankmi),

.9, Lateral guiding pieces absent in Bathyodontus and Isolaimium: 
apparen tly  absent in Mononchulus an d 'Stephanium.

The condition  in marine Enoploidea suggests thai the sele ror i sat i on of 
the stoma in the muKlcrn Bathydontidae an d  M ononch idae  is not a 
primitive character and a l though reduction in the num ber  of  teeth is 
probably  a derived ra the r  than a  primitive character  it. ^  perhaps sig
nificant thai it is normally a subventral looth  which persists. ¡ín the
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Dorylaim oidea (he h it  subventra l ioo th  normally p e r s ia  but in Mew 
Zealand specimens o f  Nvgoîaimm [Nygolaimus] directus Heynx die tpo th  
has been found to be right subventra l; from Jairujpuri and Loof's  (1966) 
work; there is a possi bí! ny o f  \ n n a u o n  in die side on which the mural 
too th  of M onomindus nodicaudatus occurs, and they found the too th  o f  
Oionchus obtusus io be r ig/u subventral not dona! as claimed by Cobh  
(19],3)J I t  is possible, therefore, tha t  a pre-bathyodonlid  with oesophago- 
îp tp tu ia l  glands, three teeth and no m sd e ro ü sed  stom a gave rise to vvhai 
Wf now know  as the K ygo lum idae  and thai a line in which the ¡doma 
became heavily .sele rot i sei I gave rise lo the M ononchidae lis suggested by 
C lark  ( Î 962a) except that there is now more evidence for  regarding the 
tabercula te  fo rm  as the more primitive.

fh e  oesophagus in m odern  members o f  the B a thyodon tidae  is basically 
cy lindrica l a l though in some cases there is sonic widening inwards the 
posterior. Whilst dic M ononch idae  retain the cylmdtoid form,, in the 
Dorylaimidae the posterior portion of the oesophagus is typically, 
distinctly wider than the an ter io r  portion .  The nygoltim oid  oesophagum 
represents an  in termed im c condition.

fhe  seteroUsett tubercu li  le oesophago-intesl inu! junction  of  some 
m ononchids  (Clark. I960) and the oesophago-imesimal glands of  the 
nygo la im us  and l'on am m a ta  may be readily derived from the oesophago- 
intestinal glands o f  the prc-bafhyodnntid . The 'Iran s pa rent zone" in the 
noiv lubercu la te  m ononchids  (Clark, i960) and the oesophago-intcstinal 
disc; o f  certain apórcela,imids (Heyns. 1965) m ay represent a  fusion o f  
these- glands. The m ononchids und nygolum ids are predatory, and 
Fielding (1950) has suggested tha t  Bathyodontus cylindricus is also p reda
tory. A m ong  fhe a purcelli,mids fhe predatory  habit is somewhat less 
pronounced  and Ttnumanawa u-ahapuensis is believed io feed on algae. 
The possibility exists thai, the presence o f  ocNophngoiiUesrinai glands ig 
associa(:ed wiîh a primitive, predatory  habit.

An excretory pore has been recorded in tit rep species o f  buthyodonlids 
and  not in the other  six. but the descriptions of  some arc meagre. The 
occurrence of  an excretory pore in the Dorylaimoidea and M ononchoidca 
is spasmodic (see Ventes, 1967a) and il is best developed in Campydora  
Cobb , 1920, a genus of  uncertain position.

According to Clark ( l% 2 b )  the adana! (si riet Iv ‘adcloai 0 ) supplements 
o f  the D orylaim oidea are paired and those of the M on one hoi dea single, 
The d istribution o f  supplements in the M ononchoidea ,  and more par 
ticularly ui the Bathyodontidae, suggests (.hat in these groups the adana! 
supplém ents may, in (acu he absent. The vem ro-m ediau  series of supple- 
meuis in the Dorylaim oidea seems lo  be homologous with these and the 
paired adana! supplements may be derived from a structure com parable
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with the hi íe bed pre-eloacal Ila p of  some 7 'nchodorus s pecî e s (Alien. 1957: 
YuUsm 1967b) This is no t  intended to point lo any close relationship 
between the Dipbiheropho.ridae and Dorylaiminac, but suggests parallel 
evolution or convergence (see Clark, 1962b). In V'amkriindia dupíopapUíata 
Heyns. 1964b, im interesting genas placed in the Tylencholaminae by 
llevns, the adana! .supplements arc paired, mul the more anterior  se nes 
h  com posed of  two, a.Uernating. rows.

The divergence o f Ute nygolamrid and nm nonchid  stocks, with the 
principle changes involved, is i ilustra led in big. 2. and in Fig. 1 ihi» ..can 
be related io subsequent evolutionary  trends.

MODERN ' '
&ATHY 0 0 0  NT t  DAS > -

A

Lo*}* 0 V '  W ü ie r u s
chara c t;@rs s v a r y -
\ n% Uötw’efen moderaPRE-NYÜOLAIMID

O e s o p gu s t  e nd I. n % 
to  â c»ry 3 a i.mo i a

’Jev e I opmen t. atT 
pairee adarca! 
suppléments

E os5 o f  a d h e s iv e  
organ

S e lh r p t i is a iih n  o f  
SîComA -

F R E -  U  r itY o i)  j M I D

Sto.ma tjfjiso leru fisec î, w ith  th r e e  t e e t h  
TUree  o e s opha g o - in  to a t  in a 1 g la n d s '
CH? oophagus c y l in d r ic a l  
E x creto ry  p ore  p r e se n t  
Gonads p a ir e d , opposed  
V entro-m edian s e r ie s  of supp lem ents  

.Gubernaculum p r e se n t  
ï Lateral guiding p ieces present 
Adliet iv e  or^an p r e se n t

Fiu.2----HypntiK.it U m Hu in ihtt origin nf the Dory (aim in i

SUBSEQUENT EvOfAiTION IN THE M O N O N C H O ÏD E A

The evolution of  the M ononchidae has been discussed by Clark ( !% 2 aF  
The divergence o f  the m ononchids  with a  iuberculate oesopluigo-inuestinal 
junc tion  frorn the non-tubercu la tc  forms a p p e a r s  to  he fundamental 
a l though iii ere have been several suggestions as to  the stage at which the 
separation  occurred (see p. 687, also Clark i960, 1962a).
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Little cun he said o f  developm ent o f  the Bathyodontidae themselves. 
The main  process seems to  have heeri one of loss, whether it be the 
oesophagodntestiiml glands, the gubernaculum , or the adhesive organ,

Tim S tatus or i in; Eamiuts BELONI7IR1DAU T oorna  1939 
an d N Y G E L U P A E  Jai&ajpurl 1964

The B dondiridue are characterised by ' ‘basal enlargement o f  oeso* 
phagus , , , always su rrounded  by a sheath o f  spiral muscles” (T h o ra e  
(939; 117V In discussing this family T h o rn e  (1939; 117) staled that 
"'Belondiridae consist of six genera which represent widely divergent 
types7' bu t  they are linked by the possession o f  a “ spiral muscular sheath* * 
a round  the posterior portion  o f  the oesophagus. Evidence fro in a variety 
of sources suggests that the ‘spiral muscular sheni Iv is ais artifact and the  
families diagnosed by it a ie  thus untenable, fh e  known genera of  the 
Belondiridae and Nygeilidae can readily be placed in other families,

In discussing the m orphology  o f  the nem atode oesophagus. Allen, 
( 1960a) notes th a t  externally U is covered by a m em brane tha t  separates 
the oesophagus from the pseudocode ,  and C rof ton  (1966) refers io the 
possible role o f  the "'’fibrous connective covering o f  the ou ter  waif' ' o f  the 
oesophagus. Owing to  its having a cuticular l ining the oesophagus is 
generally regarded as eciodcrmql, but H ym an  (J95Î)  po in ted  out that, in 
all detailed em bryo logical studies the oesophagus (?  ectodermal), the 
midgut epithelium (endoderma!), the body-wall m usculature and  the  cells 
o f the pseudocode  (mesodermal) have all been found to have a com m on  
origin. However, the presence of a true sio m oda eu m in A canthocephala, 
Entoprocta . Rotifera and  G astro tr icha  coupled with t i e  cuticular oeso
phageal lining in nem atodes points to the nem atode  oesophagus being: 
ectodermal in nature, if not in origin. This seems inheren t in regarding 
nem atodes as pseudocoelomate. According to Allen (1960a) the sheath 
is an inherent part  o f  the oesophagus and is Iblis ectodermal m m i i  re.

The following genera have been said to possess a spirally m u to  oesc^ 
phageai sheath :

Belomitra Thorne .  1939
Axonchium  Cobb, 1920 . .
Oxydirus T horne ,  1939 ,
Smmgerirr Thorne, J9 3 9  . ■ .
Doryinlmdfus Cobb, 1913 -
Fair ¡hast a Clark, 1964
Paru,Vonekiut¡/ Krall, 1958 ( ? spiral)
N ygei/m  T h o rm ,  1939 
Nygolaimellus Loos, 1949* .
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H u b  no ■ to n  mieni on the  Avid el y divergent types’ in the Belomitridae lias 
already txxn noted, Axonchium has many features in com m on with 
Discolaimium Thorne, 19,19, one of  the few genera in which a simple 
sheath-like m em brane has been described as occurring around  the base 
o f  the oesophagus, Andrussy (1959) has noted that Thornenema Andrassy, 
Í 959 is very renn ne scent o f  Oxydirus, G o odey  (1963) synonymised 
Paraxonehium with Drepanodorus A it her c  1954 and recently Ja i raj puri 
(1966) has reported the occurrence o f  oesopha go -i n testi n al glands in the 
genus and twisting o f  the body of D. rahmphionus Jairajpurii 1966 on 
fixation. The diagnoses of  the Belomitridae and Nygolaimidae were 
slightly modified by Clark (1961) so that Nygellus could be placed with 
Nygolaimus Cobb, 1913; these two genera are very similar except for the 
presence o f  a Espiral oesophageal sheath ' in Nygellus; Nygolaimellus is 
also similar lo  them but has a bibulbar oesophagus and was placed in 
its own subfamily.

When more than half of the know n genera o f  a family, with such a 
characteristic feature, can be readily related to  o ther  genera in various 
families some doubt must arise as to the validity of  the family. O f  all the 
genera said to possess a Espiral oesophageal shea th 1 the anatomica] details 
are best known for Dorylaimellus, and one c a n n o t  but be struck by the 
variation recorded in several characters, e.g. the cuticle may bear p ro 
minent striae, weak s inae, or  be sm oo th :  the vulva may be longitudinal 
o r  transverse; perhaps o f  greater significance is the presence or  absence 
o f  so-called lateral guiding pieces which seem to be merely sculpturing 
on the cloaca! wall and possibly rather  artifactual. M ore fundam ental are 
the observations of  T ho rne  (1939), and Heyns (1964a) which cast doubt 
on the presence o f  what has been regarded [vi/. Jai raj puri. 1964b; Goodey, 
1963) as a “spirally m arked  muscular oesophageal sheathE Both T horne  
and Heyns remarked on the ‘character) si i c twisting o f  the body in 
Dorylaimellus sppE W hen a character  (the spirai sheath) which may be 
rather  obscure, is spirai in nature and is imposed on ano ther  character 
(the sheath), which itself  when fixed, seems to be in a different condition 
to  that in vivo some doubt must be expressed when it is claimed to be 
taxonomically  significant. A similar situation appears  to prevail in 
Drepanodorus,

it has been pointed out recently (Geracia, 1966) that there is doubt as 
to  whether Dorylaimus umuicaudatus Bastian, 1865 belongs to Meso« 
dorylaimus Andrassy. 1959 or is a synonym  o f  Oxydirus oxycephalus 
(de Man. 1885) Thorne .  1939. The synonymy with O. oxycephalus is 
supported  by body length, value of  h and the tail shape. G era cri points 
out tha t the recorded position of  the vulva is 50 -5 5 i,0 for I), tenuicandatus 
but 36 -39% for the two described specus ol Owdirus.
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ff the presence of  a 'spiral m uscular  sheath* is so taxonomically  sig- 
niiicant as io w arran t  the erection o f  a separate family it is rem arkable 
that Thorne ,  who erected the family, should illustrate Axonchium am
plicolle wi.lho.ut ind icating  the sheath (Thom e, 1961: 484) and even more 
rem arkable is tlie omission oí" any reference to the occurrence of  both 
d um ro- and  Kiev r.-spiral sheaths, ifeyns (1964a) illustrated species of
Dorylaimellus with each type o f  spiral and G oodey  ( 1963: 462 4) provides
a ready com parison of  Oxydirus oxycephuloides with Swangeria fragilis.

O bservations on Dorylaimellus tahatikus Y kates. 1967

After this species had been described further materia! was collected 
from the type locality and examined, both alive and  dead.

At 320 x  magnification the oesophageal gland ducts were visible in 
live specimens and at 500 x  magnification, a simple outline to the 
oesophagus was visible anil the oesophageal gland nuclei appeared as 
d arker  areas. During a haii' hour  period of observation., at 1,250 x  m a g 
nification, on live material the cuticular lining o f  the oesophageal lumen 
was found to be extremely rigid and at no time did it bend io an  extent 
greater than thai illustrated in the original description (Yeates. 1967a 
Fig. IO a ). On several occasions when the oesophageal region was strongly 
bent ventrally, disii net. 'creases" appeared in the more ventral portion  of 
the oesophagus. These 'creases' began a bou I the level o f  one or o ther  of 
the oesophageal gland duct orifices and ran venlro-posteriorly  from such 
points. In all cases as soon as the body was straightened all visible sign 
of  sueli 'creases' d isappeared. In  addition  to the appearance o f  these 
so-called 'creases' there did seem io be some degree o f  ro tat ion  of the 
oesophagus relative to the body wall during soni e of the movements of 
the oesophageal region,

In a juvenile specimen examined a clear, ovoid vesicular region was 
present adjacent to the secondary spear (? in opposite  .subventral sector) 
and of  similar length to io

After the m ount containing the specimens was gently heated, until 
'hea l  paralysis ' had been observed, the following changes were recorded;

1. The vesicular region was no longer visible.

2. The perioral cuticularisatious which had not been seen previously 
became visible. This may well be a result o f  the immobility o f  the 
lip region allowing more detailed observation.

5. A 'spiral oesophageal sheath” was readily distinguished even at lower 
magnifications.

Well-fixed specimens of 1). tahatikus were sectioned, after being em 
bedded by the double-em bedding method ( Wigglesworth. 1959) and then
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stained with EhrliclTs Acid H acm aíoxyíín  arid cosnv W hen these I Opr 
sections were exam ined no evidence to  su p p o rt the presence o f a "sheath 
o f spiral m uscles' a round  the posterio r portion  o f  the oesophagus was 
found.

CONCLUSIONS ;

O bservations on live m aterial suppo rt the idea tha i w hat T horne (1939} 
term ed a "shea th  of spiral muscles*' is related to  the "ch arac teris tic  
tw isting o f the body m Dorylaimellus spp ."  It. m ay be suggested th a t the 
tw isting is in itself o f taxonom ic im portance but the relative ro ta tio n  o f  
the oesophagus and  body  recorded fo r ƒ). tahallkus  has been observed 
in live nem atodes o f several orders, In none of these orders does a sp ira l 
sh ea th ' appear to be present. N o sign u f a ’spiral sh ea th ’ was seen in 
sections. The character upon  which the  diagnoses o f b o th  the B elond irid te  
and N ygclbdae are based thy  s seem s to  be an unsuitable basis for such 
high laxa.

T he follow ing disposition o f  genera is p roposed :
Bdondjva T horne , 1939 to D ory la im idae ; D o ry la im in a .
Axonchium C obb. 1920 to D ory laim idae: D orylaim ina^. near Dis- 

i'QÍalmmm T horne , 1939.
O xydirus  T horne, 1939 to D ory laim idae: D orylaim hiae. near Thor- 

mniema A ndrassy, 1959.
S wangeria T ho rne . 1939 to  D ory laim idae: Act inoi aí mín ae. possibly 

near Trachypleurosum A ndrassy , 1959.
porylaim ellus  C obb , 1913 retu rns lo  D ory laim idae: T 'ylenclioiaim inae 

where T h o rn e  (1935) placed it
Fa/c ¡hasta C lark , 1964 to D o ry h u m  J íe D oryJaim inac near Oxydirus 

and  Thornenema,
Fin-axnnchium  KralL 195b prevum  ly synonym ised w ith D repam dorus  

A ithero  1954 by G oodey, 1963,
Nygellus T horne , 1939 re tu rns to  N ygolai m idae: N ygolaim m ae,
Nygolaimellus Loos, 1949 returns io  NygoLnmidae: Nygolairncllinau

B ekm diridae T horne . 1939 is thus a synonym  of D orylaim idae de M an, 
1876 and N ygellidae ja ira jp u rii 1964 a synonym  o f Nygolai mi da e ( Thorne.
1935) MeyJ, T96CX

T m i  P o s i t i o n  o f  Cam pydora  C o b u  ] 920

The position  o f Campydora C obb. 1920 has been regarded  by m any 
w orkers a$ uncertain . A lthough th e  occurrence o f a dorsal too th  in certain 
bathyod.ontids has now been d iscounted, records by C obb (1920), T horne 
(.1939) and  Ja ira jpu ri (1964a) for C  demonstrans and A ndrassy  (1954) for
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C. balatonicus leave little d o u b t as to  the dorsal position o f  the to o th  in 
this genus. T he presence o f m  excretory p o re  is not of pariicuJar sig
nificance and the a p p a rép t valvu lar na tu re  o f the sho rt oesophageal bulb 
Is also  m m i in C ahla im dy  T im m , 1964. (Ipptonehinae)«

It has already been n o ted  th a t in  both N ygolaim us  and  th e .B a th y o 
m on lida© the m ural too th  m ay occur on the  left or on the  righ t subven tra l 
side o f  th e  stoma* T here is little d o u b t th a t do rsa l positioning o f the  to o th  
is basically d ifferent from  .su'feventraf on  e ither side, and  this suggests th a t 
Campydora  represen ts au  in dependen t developm ent o f  th e  p re-b a lh y o d o n t 
stock:. T he absence o f a pre^rectirm also  isolates Cam pydora  from  the 
nygolaim slock and  its supposed derivatives.

The tw o described species o f Campydora  are distinctive an d  carm oi 
reasonably  be included in the sam e fam ily as th o se  o f any o ther genus an d  
J iirg jp u rfs . o f  rm tr ic ttn g lh ß  G anipydoritlae to: these Two
species seems justified, T h e  taxonom ie pa^tti.Qn.-pfThe hirnii y Is, however- 
upeertalov ■ . ,

T |t |  0c)stTiOH op 4 ß M m im id 0  MíTOf- 19 i|': ..

A idolm w oides eiegans M icoleizky, 1915 was. placed in the C am py- 
d ori da e by C lark  0 9 6 1 ) w ho regarded the  fam ily, as then constitu ted , as 

expediency" , J t í r a jpuri f l9 6 4 b |/p ro p o se d  th a i 4? elegans 
shou ld  be The type,, a n d 'o p ly , species o f  the À rilôk im oidM ae Ja ita jp arL  
1964; he;'also- Imxyâ&cmù T y h p m s  T horpe,' 1939, which Ç fork/had placed 
in  the C am pydoridae, to. th e  T ep topchidá#  T horne , | 935. T he fo llow ing ■ 
characters, Jai raj puri claim ed, separate  Äujofabuoides from  all the 
L ep tonch idae: spear, oesophagus, spicules, presence o f  a gubernaculum  
and  the m in u te  ribs supporting  the pharyngeal w a ll id la teral view the 
spcaf o f  4* $ k g m $ i  a s  11 lip ira tcd  b y  T h o ip e -f 1939h fo-typically' doryfoim oid 
and  it is possib le tha t the dorsm  v irw  o f the an te rio r p a rt o f  the body 
given b y  T-liorne le a d  Ja ira ipu i’i (1964a i  J d )  to  s ta te  *%pmt eomivoiind» 
flanged x  The med ian oesophageal pscudo  b ulb iimy ' i n fac t .represents w hat 
ïfe y u f  (1964b) has described  in W m ierlm dia  a s . ap p a ren tly  g landu lar 
o r g a p i r h iT t l l  hfoo recorded- sim ilar s tru c tu re s  ín Tyleptus siy ig fm  Heyua, 
1963, Lordellonema p a rm u m  (H eyns, 1963) m é  D orylaim oides pre toriensis 
Heyns:, 1963, th ree  species with- m a t te d  lepfonehid  affinities. T he orno- . 
phageal bu lb  w hich Jm rajpuri, described as a sh o rt tr ique trous basal 
sucking bulb ' has sim ilarities w ith th a t o f Tyleptus, In p a rticu la r and  o th e r  
Jeptouelhdy ín gehftTk T he spicules o f  A . eIegans a re  éM m e tiy e  m  som e 
respects, bu t the L epum chidae tend to  have ra th e r longer spicules than  
o th e r D ory laim oidea , T he presence o f a gubernaculum  is n o t o f  p a rticu la r 
significance, g tibcrnacuJa having been recorded  in the follow ing diverse
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D orylaim oidea • Nygolaim us spp., Nygoîaimoides btu barophilus (d# M m ,  
1876) and  Amphidarytaimm ambonensis A n tlia e } , 1960. The ribs in the  
pharyngeal wall are rem in iscen t o f  those found in the Aciinolavm inae, 
bu t as a. h igh degree o f development, o f the spear is conn mon in die 
Lepto uchidae cu tieu larisa iion  o f the su rround ing  stom a is not ou t o f die 
question.

There scarcely seem adéquate  grounds .for placing Aulolaimoides in a 
separate  fam ily w hen it has such d istinct affinities with the Le pro uchidae 
and possible affinities with the A ennolaim inae and ' Pylei icholai mi nue.

E v o l u t i o n  Wmtmn t r i -  p O R Y L  AIM OIDLA

Before the in terre lationsh ips o f  the  D ory laim oidea are discussed 
A nther several points require clarification. The guiding ring has been 
show n io  be o f  essentially the sam e struc tu re  th ro u g h o u t die 'D orylai
m oidea, including the N ygoiaim idue (G oodey, 1961). Y eates (1967a) has 
discussed the occurrence o f the excretory pore as a prim itive character 
which appears as if at random  th ro u g h o u t the D orylaim oidea. The 
gubernaculum  seems fo h a 'e a sim ilar type o f d istribu tion  (sec p. 693 L

N o attem pt has been m ade to  place the O pailaim idac K irjan tna,, 1951. 
■Clark (196 3 ) cast d o u b t on the validity of the fam ily and  Juirn jpuri (1964b) 
om itted  it and both o f its genera from  Iris "O u tline  o f  the Superiam ily  
D ory iu im oideaT

The rela tionsh ip  of the A porce.laim idae has already  been discussed, 
and  the D orylaim idae seem to  be linked to  the aporeela im  stock by 
Takam-angai Yeates, 1967.

The evolu tionary  history o f the D orylaim oidea is apparen tly  concerned, 
prim arily- with the m odification o f the prim itive m ural tooth  o f the 
nygolaim oid stock, The transilion  to  ihe sim ple axial spear o f the 
D orylaim inae has already  been discussed and, a p a rt from  the apparen t 
m x m  tb  the  mtnvri to o th  in Sectomma  T horne, 1930 which has been 
iu g p -s tg d  by Hey ns ( !9 6 |) /so b se q ;u e n t evolution lias involved Trirtber 
developm ent o f the  axial spear and its extensions, 'The overall tendency 
in  developm ent o f  the  spear is one o f convergence with the Tylenchida 
and  this is supported  by the shorten ing  o f the oesophageal bulb.

The D orylaim idae- show this te n d e n c y  clearly, the D orylaim inae 
represen ting  the basal form  and the L ongidorinae the advanced type. 
Ja ira jpuri (1964b) regards the L ongidorinae as having family rank, 
apparen tly  largely on the basis o f the short oesophageal bulb. How ever 
in th e  L eptonehidae som e species o f Dorylaimoides have an oesophageal 
bu lb  whose length is sim ilar to th a t o f m ore typical D orylaim idae. The 
L eptonehidae are a ra th e r heterogeneous family, especially in the  develop“
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ment of the s pear. but the form  o f  the oesophagus and  the  .small num ber 
o f preonal supplem ents serve to  unite them. The occurrence o f a smal] 
num ber o f supple men is in som e Tylenoho laoninae com bined w ith  the 
varia tion  in the length o f the oesophageal bu lb  show s th a t higher laxa 
canno t always be ‘p igeon-holes1' and they m m i  re f le c t to  sam e degree, 
the gradual process o í c\ o iu tion and the fad  I h a t n o t ali o rgans or organ 
system s evolve at I he .cane rate, : - <

( im e r  laxa erecmci since C lark 's  revision o f  the higher taxonom y of 
the D orylaim ina use i moa c itin g  in tha t they show there is, besides the 
reduction  in the m/c o f t lie oesophageal bulb  o P h ivhcr"  form s an  ap p a ren t 
tendency io  reduce the num ber o f  oesophageal g land nuclei; T his will be 
discussed in greater detail in the m x i  section. In the 'Íy lenchida,•however, 
th ree oesophageal gland nuclei are usually present, a lthough  two very 
sinaii add itional nuclei are visible in som e specim ens (Thorne, 196] : 90). 
W hen il is fourni thai' the "higher" dory Uii ms with spears o f narrow  a|>er- 
lu re  and short posterior oesophageal bulbs also lend io  have three such 
h lç le iT h e  degree t:riT3öiivci'geiice is -w orthy o f com m ent- T h e  M i t e  know n 
genera o f "higher" dory luim* include Xiphinema and  ijm gidorelki w hich 
have u. similar m ode o f life to  the Tylenchida in that they are regarded 
as p ianT parasitic  W allace'(.1963) m ade no distinction between the general 
mjrthpvl o f  Jfeedtef û î the tw o grotips and this reflecsts o f  t o
s trn c tu ris  k tvolved, , , , •

- T a Hi,c *r, Aiku prmca] Feai a res o f the Spear and Oesophagus iu 
‘Typical Tylonchitis1 and kHigher Doryllium*

"Typical lylcne-hids" “Higher d m yia Um'

Spear slender with narrow aperture Spear slender with narrow aperture
Sporn' consists of mctcnehuiru and 'Spear' consists of spear and sprar

tc leachi um extensions
Spear usually with basal knobs Spear with basal knobs in Xiphwewa
S p e a r  d e riv e d  fro m  w ails  of* b u c ca l Spear a ris e s  t ro m  m h v e n tr a l  s e c to r

cavity and InnidktG  i.n napi re of oesophagus
A n te n o r  p o r tio n  o f  o e s o p h a g u s  s le n d e r  A n te r io r  p o r t i o n  o f  o e so p h a g u s  s le n d e r

Three o e s o p h a g e a l g la n d  nu c le i T h re e  o e s o p h a g e a l g la n d  nuclei
All oesophageal gland ducts open in A ll oesophageal gland ducts open, in '

m edian b u lb  (Aphelenchoidea) or posterior buîb (see Hooper. 1961)
dorm liy in pixjcorpus (Tylenchoidea)

M e d ia n  \s u c k m g ' o e so p h a g e a l b u lb  P o s te r io r  o e s o p h a g e a l b u lb  a s s o c ia te d
d is t in c t  f ro m  p a s te * io n  b u lb  a m i w ith  o e so p iu u m  in ieU iiu il va lve
oesoplmgoipt^finsl valve

Oesophageal glands form distinct Oc-sophageui alands contained within
posterior oesophageal bulb pooetiov oesophageal InHb
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F rom  T ab le Í the degree of convergence in m em bers o f \wo a p p m i tA  
distinct orders can he readily seen, fh c  location  o f the oesophageal gLavK 
is the t n o s i  significant difference ali hough the reductum  io three, d i ss 
indeed a reduction  in the tvlenchs. possibly has the surne origin in th a t 
in a short, com pact bulb there m ay be little room  for oesophageal glands 
(they seem to  hove been finally excluded from  the bulb in the A phelen
choidea) and thé reduction  to  a single gland in euch sector (one dea s a l  
tw o  su b v cn tra lj fe a  logicaf consequence.

T h e  N u m h e r  a n d  P o s i t i o n  o f  O esopfeaxu a e  G t a n u  N i x e i /j 
in  t h e  D o r y l a i m i n a /

A  survey o f the available litera tu re  on the ïx p u  uchidae and T n g h ef 
P ory la im idae suggests there is a tendency to j< d u o  the num ber o f 
oesophageal gland nuclei A ccording to C lark  ( l ù6 n) m da, A lan nina the 
oesophageal gland cells arc uninucleate an d  ú w  lo  m a u i m num ber but 
in the D ory laim ina usually five, rarely three, m num ber. O ccurring , as 
it does, in the ’higher* D ory laim oidea, the presence o f  three oesophageal 
gland nuclei may form  dic basis o f som e higher laxa. Because of the 
present confused situation , and .since bo ih  the num ber o f nuclei and their 
position  (i.e. which o f the live are represented) m ust be considered, any 
such taxa wtf] be the  ou tcom e o f considerable critical w ork.

Published descrip tions suggest the Lepionchidae typically have th ree 
oesophageal:g land  nuclei. The presence of three such nuclei was said f o  
be d iagnostic o f ¡Aptonchus Cobb.. 1920 when the genus was erected: 
although this charac ter is om itted  from: the am ended d iagnosis-given by 
Loof, (1963) no species has been stated to  hâve any num ber o ther than  
three, and it is probable th a t w here only tw o nuclei arc portrayed  th ree 
are in fact present. A lthough Jairajpuri (1964c) om itted  any reference to 
oesophageal gland nuclei in his studies on Pro lept am has bordello , 1955 
the apparen t close rela tionsh ip  o f  this genus lo Leptonchus and  the 
available in fo rm ation  on f \  aestivus bo rdello , 1955 and  P. darus  T im m , 
1964 suggests three nuclei arc present in this genus; the situation  in 
P, saccatus (C lark, 1962) will be discussed later. Little In form ation \> 
available on Dorylaimoides Thorne and Swangcr, 1936 (syn. Tar jani a 
Brzcski and Sze/ygieL 1961) but only tw o oesophageal gland nuclei were 
illustrated in both D. parateres S iddiqi. 1963 and 1), pakistanensis  S iddiqi, 
1963. In both  ty lep tu s  projectus T horne, 1939 and 7/ striatus H cyrta, 1963 
only three oesophageal gland nuclei have been reported . T he situation  
in Ba.sirotyfcpnts Jai rai pu n , 1964 (syn. Trkhonvhium  S iddiqi and  K han ,
1964) is probably  sim ilar to th a t in Tyleptus . one o r tw o nuclei being
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illustrated  in the various species* T he num ber o f  oesophageal gland 
nuclei in Tylench o ¡a in mH us N, A, C obb  ín M, V. C obb , 1915 is uncerta in , 
T ho rne  (¡939) apparen tly  illustrating  m any (?  six) in 1\ affinis (B rakenhoff, 
! 914) w hereas fo u r are said to be p resen t in both 1\ viridis Ja ira jpu ri, 1965 
and 7' similis Ja ira jpu ri; 1965 an d  only  one bas been repo rted  for !F. 
obscuum s  Ja ira jp u rii 1965, The situa tion  is sim ilar in d o ry lliu m  C obb, 
J f l f t i '  T h o m e  (1939) fio rtrayed  m any  in JT uni fa r  m e Cobb? 1910, 
C m u d iso n  (1964) tw o  in  I), austral & and  non© w ere in d ica ted  in  IT m a w  
J a ira jp ip i  11 63. N o th in g :is known.  ̂concerning the  ■ occurrence o f . oeso
phageal gland' nuclei in i f l o l m n m  T im nh 1964 orB otcd ium  H eyns:J 1963 
b u t only a do rsal upeleuf w as íñ m im te é  in  X lp k im m elm  ornatum  (L oos, 
1949). f e p i m m m  thom ei J a im jp u m  '1964 and JdoreUa m ira  Ja ira jpu ri, 
I9S4f1h# typ# species o f  th e ir  r e s p tc tW  g e n e ra 'w ere both  described  as 
having five oesophageal gland nuclei.

Several genera n o t included in  the L ep touch idae by G oodey  (1963) o r 
bv Ja ira jp u ri (1964b) ap p ear to  have few er th a n  five oesophageal gland 
nuclei. VandenhuHa H eyns, 1964 (?  Jy lencho la im inae) has on ly  th ree 
g land nuclei in an oesophagus which is alm ost eylindroid. lordellonem a  
hauniensis (Lordelto . 1957) was illustrated  as having only two oesophageal 
gland nuclei and  in L. porosum  (H eyns, 1963), which was originally  
described, em the type o f  a new le p tm e h i i iy m m ,  th ree  nuclei are-present, 
D fsp it#  intensive w ork on  W ugîérrm l(M ifid lM ïïX j^  1:922) - d a ta  on peso* 
phageai g land nuclei are  poor, although  in T, afzali Khan, 1964 live 
nuclei a re  said fo  be present, 1m Xiphinem a  C a b ty  1913, b o th  TV basiri 
Siddiq i, 1959 an d  A; a rm u i  .Kham T964 ’have -been described as possessing 
five oesophageal gland .nuclei, H ow ever a fte r seefioning oesophagi o f  
X ip k im tim  spp. bo th  Allen. (1960b) (w orking ou Y, in d e x fThor m  and. 
A Pen, J9 3 0 ) a n d id m m m m  (1.965T(wtrW p|i P i T l  bm ilgpodeyi G oom anh
1965) found  only three nuclei an d  A llen  suggested th a i the tw o m ost 
posterio r nuclei illu stra ted  in X > index  were e ither m arg inal o r radial 
nuclei. T h ree  oesophageal gland nuclei were illustrated  in X. orhunu 
F igures o f  N ordia ihom ei Ja ira jpuri./ 1964, N. okhlaensis Ja ira jpu ri, 1964, 
N \ penetrans (T horne an d  Swanger, 1936) and  long idorella  parva  T horne, 
1939 suggest th a t both genera represen ted  by these species have th ree 
oesophageal g land nuclei. The sanie m ay be th e  ease in Paralongicirrus 
S iddiqi, H ooper and K han, 1963;

The num ber o f taxa in which th ree  oesophageal gland nuclei arc present 
seems m uch g rea ter than is realised, and C lark 's  (1962b) inclusion of 
"''oesophageal glands u niaucleute, usually five, rarely  th ree” has becom e 
dated . U nfo rtunate ly , accurate in fo rm atio n  on th e  nu m b er and  location  
of these nuclei is scarce / Tw o im p o rta n t fac to rs shou ld  be considered in  
observa tions on these nuclei. F irstly; A llen ( 1960b) has d raw n  atten tion
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to the possibility o f m istaking m arginal o r rad ia l nuclei for the posterior 
sub ventral pair o f oesophageal gland nuclei; in his descrip tions o f both 
Langi ckmis afzali and Xiphinem a aroum  K han  (1964) drew  a tten tio n  to 
the extrem e posterio r location  o f w hat be term ed the second p a ir  o f 
subvent rai oesophageal gland nuclei. Secondly, the basic dorylaim oid  
p a tte rn  of oesophageal g land nuclei is a  single dorsal nucleus followed 
by tw o subven tra l pairs; th ree ducts open in to  the oesophageal lum en, 

-one from  the dorsal gland an d  one from  each o f the  subventra l pairs 
(see C lark , 196I), I f  th e  full com plem ent o f  nuclei is no t p resen t an 
a ttem p t should be m ade to determ ine which are ab sen t; according to 
Ja ira jpu ri (1965) in  both, Tylencholaim us viduus and T. sim ilis four nuclei 
are present, there being a dorsal nucleus, a subven tra l pair and a single 
subven tra l; th ree ducts are illustrated  in Va mier Ilf ¡dia (lupi apapillata  
Heyns, 1964 and Prolepioaehus saccatus (C lark , 1962) b u t in Leptonchus 
only tw o ducts ap p ear to  be p re se n t Until such lime as the num ber and 
position  o f the oesophageal gland nuclei has been determ ined critically 
fo r many species no taxonom ic significance can be given to these characters. 
It is likely tha t reduction  o f the basic num ber has occurred, independently , 
in  several lines,

A( kNO\VLriH \MfvNTS

This work was done during the tenure of a  N Z .-U niversiiy  Chants Com mittee 
Postgraduale Scholarship, I. am greatly indebted to Dr W, C. Clark for his m any 
comments and suggestions and to Mr P. S. Dale lor his reading of the draft m anuscript.

:Eíifer:fnc;íís
A l l i k  M, W, 1957: A Review of the'N em atode Genus Trichodorus with D escriptions 

o f Ten NcwySpecies./ÑAwíí/íí/oAmv? 2: 32-62.
—  1960a: Alim entär)’ Canai, Excretory and ‘Nervous Systems, ín: “ Nema tol o&y, 

I" und am eutais a n d  R e c e n t Advances, with .Emphasis on Plant Parasitic Forms'*. 
.Edited, by E  N, S a s se r  and. W, R. Jenkins, Chapel Hill. Unix. Nth, Carolina Press:

. 136-9.
  1960b : The Genera Xiphinema, Lon g i dor u s & ml Trichodorus. fhuL : 227-8.
A nd* assy. L 1954: lib e r  ein i ae von Da da y beschriebene Nematoden» Arten. Z o o i  

Ara. 152: 138-44,
1959: Taxonom ic Uebersicht der Dorvlaimen (Nem atoda). I. Acia zooi. hung. 

5: I9L-24D,
™ —  1962c N em atoden aus dem Psnmmon des Adige-Flusses II, Memorie Mus\ ci y. 

S w t\ rua, Verona JO: 1-35.
C i a r k ,  W« C. I960: The Oesophágodntesfinaí. Junction In the M ononchidae (Enoplida, 

N em atoda). N erna îolog ica S : 178-83,
 r 19(>:1 : A Revised Classification of the O rder Enoplida fNem atoda), A\'Z. J l Sei:

4  . m m ,
—  [962a: Evolution: within the Family M ononchidae (Enoplida, Nem atoda), 

Nematologica 7: 251-55,
1962b ; The Systematic Posidon of the Alaimidae and the D i g hlh er op b oro i da e 

(Enoplida, Nem atoda), Uva. 7; 119-21.



1M71 Y ea te s  - D o r y l a i m i n a  { N ema  i o d a ) 699

Cobb, N. A, 1913: New N em aiode G enera F ound  inhábil.iop, Fresh VValer and N on- 
brackish Soils. J. Wash, Acad. Sei. 5; 432-44.

 — Î 9 ? 8  : lui ter-bed Nenias Nem atodes of die Slow Sand Filter-beds of Am erican
Cities.. Cantr. S e i Ne m m o l {?)) 189 2 ! 2.

1920: One H undred New Nemas. Ibid . (9): 217-343.
— - 1922: A New Species of Nygolaimus* an O utstanding Genus of the Dorylaim oidea. 
J, IVusIl Â  cadi S i l  72; 416-21,

Dr, Co M nox, L. A. P. 1965 : Systématique des N em atodes (Sous-classe des A cionophora), 
pp. 601 -731 in P. P. G rassé (direction) ‘T ra ité  de Zoologie, Anatom ie. Systématique, 
Biologie '“. Tom e 4 (2-3).. Masson el C i e. Paris,

Cooma ks, A. 1963: Kronia Structure in M embers of tac  Dorvlaim ina, Nemaiofogiai 9: 
,587.-601..

•—  1965: Xiphinema hasilyoodeyi n. sp, w ith Observationis on Ils Larval Stages 
ÍN en ta toda : D o r y la im in a Ibid, IO: 581-93.

C koI'Tqn , li. D . 1966: ‘'Nem a i odes", Hutchinson. London.
. F u n d in g . M. h  1950: Three New P redacious'Nem atodes, Gt Basiri.N ai,  10: 40 50.

G brA tury  E. 1966: T he Systematic Posidon of some D or\!aimut S pee ies, Brol. Jcuirh, 
*6: i H) 21 ‘ . ' > • ,

GrrôDEY. J. B, 1961: The N ature o f the Spear G uiding Apparatus in Dorylaim idae, 
J . Henriimh, R, 71 Le ¡per SappL: ) 0 F o.

Goop-i-lv, T. 196): ‘‘Soil and Freshw ater Nem a 1 odes*'. 2nd ed, (Revised by J. B. G oudeyi 
■ Methuen,* London. •

G ra n d i  sok, G . S. 1964: A New Species of JOoryllmni (N em atoda: Dorylaim ida) from  
Auckland and Campbell Islands. N .Z, JI Sei, 7; 169-73*

If  BYK,s. J, 1965 : Five New Species a f  Í .ep Ionah kîa e (Nem ata : Dorylaim oidea) from  
South Africa. Pw<\ hetm im h . Soc, Wash, 3 0 : 7-15,

— - -  1964a: N otes on che Genus Dorylaimellus Cobb, 1913 (N em ata: Dorylaimoidea)* 
with Description of Four New Species, Nem atohgica 9: 3 9 1 4 0 4 /

—„  i 964 b: Vamkrlmdia dapiopapiiiata xi, gem, n ..s  p. (Nem atoda y Dorylaim oidea), 
with a Nom on Certain Organs in the Oesophageal Region, (bid, IO: 30Í 5.

196.5: On the M orphology and laxonom y o f the  AporecJaímidae, a New F amily 
of D orylaim oid Nem atodes, ,51 Afr, Depp agiic, Tech, £en-v, Enr, M enu 10: N 5L

Hym an, I .  IT 1951 : “ The InvertebratesL  A canthocephala, Aschelminthes, and 
Entoprocta, H ie  Pseudocoelornate Bilatena, Vol. H .P/ McGravv-Hilh New York, 

s’Jacob , T J, ; Loof, P. A, A 4  962: The Taxonom ic Status o f the Genera Baihyodimtus 
Fo ld ing , 1950 and Mirolaimus Andrassya 1956. Ncmaudagiva S: 66-74.

J a ira jp u r i ,  M, S. 1964a: S tud ies 'op  C am pydoridae and  Lep to uchidae (Nem o to da: 
Dorylaim oidea) with Description -of Jindrarydeßfut baNri n, gen., n, sp. from india, 
Ptoc. helminth. Sac, IP ash, 31: 59-64.

— .. 1964b: Studies on N ygdlitlac m fain, and Bel on dir id a e Thorne, 1939 (N em atoda: 
Dorylaimoidea) with D escription of Ten New Species from India. Ibid. 31: S73 -87.

1964c: Studies on the Genu« Proleptonchus Fordei lo, 1955 (D orylaim oidea: 
Leptonchidae) with a  Description of Two.-New Soucies from India. N m uuoiog itn

. 10: 116-20, ; /  . ';V'' 7 ■ ? \ ...............
• 1965: Three New Species of the Genus TyUnidwkiinius de Man, Í876 (N em aioda: 

Dorylaim oidea) from India Ibid. IO: 512 -18,
  1966: Studies on the G enus Drc puna do rus A ltherr. 1954 (Dorylaim idae: Nerna-

wday Jh li I h  43146. •
.      ; L oot. P. A, A. 1966: The S vs te matie Position o f \-fommchulps (Job b. 1918.

W IL  I I :  496- 500. '
  ■ ; Ss do  Kyi. A, IE  1964: On a New Nem atode Genus Nordia ( P o iy laim oidca:

N o rd ianae n. subfam .) with Remarks on the Genus Lúnghlnedín  T horne, 1939.
Proc., helminth. Soa, Wash, 3 l :  F  T



m Ni:w Z e a l a n d  Jo u r n a l  o f  S c ie n c e  (Septem ber

|,OOF> 17 A, A». 1963 : Ä  Review of the Nem atode Geneis Leptmicfim  (E m olida), 
N em a m b g ím  9 : .507-20,

S c rn e iu p íl  W* i937; F;rciíe!?ejntc Nem atoden de r deutschen límiiolnsischcri Sunda- 
^ e d R lo ö 'r ii tc h  S u m a inu  Java und Bali, 4 n h , IhKrohiaL (Piankt ) SmpfJ* 1 5 ; 30- íOS, 

T îïO rn ç  Ç . 1930: ICedackrio ;N emas o f the Çtemç Nygolaimus ar ¡vi a New O cnus.
$€eíúmf?iauJ, Agufç. Hns\ 4]:..,44.ÓFO 

— — 1935 N otes on Free-living and Plan i-pa ras-i tic Nem atodes, IF. Frac, helmímh,
Sac,' Wü4h l l  96-8, ' ' -..................

1939: A  M onogxaptr of the N em atodes o f  the Siiperiamfly Dorylaimoidea. 
O íp m . a m i  S: 1-261,” '

i fF í  ''Frtiivipíes o f  Num m alogCF M cG raw TIilF  New Y ork.
— - - 4  SwáncííR» EL If. 1936; A  M onograph of the Num m ode Genera pqry im pm s  

Dujardin; AporviÎQimus n. .g,, DavYlwmoiiks n, g,, and Pungentus m g. Capita zo&L 
éi 1 233.   " i /  " " '

I ’tmMj R. YV3 1 96 i ; The Systematic Position of í s  oía i mi um Cobb, .1920 iN eniatoda), 
witti Description of a  New Species, A Bombay Vn;. Hist. Soc, S8: 3 0 1 3 , . .

W au .ac i;, i?, R, 1963; ""The Biology of Pía ni .Parasitic Ne m a tod es" 7 Arnold, Lojido-A 
WiGGi.iswokTH, V, B, 1959: A Simple M ethod for C ulling Sections in the 0  5 lo j ¿i 

Range, and  for Sections of Chiün, Q. J! m lewsc, S r i  100: 315-20.
Y e a tis ,  -G. AV. 1967a: Studies un Nematodes from  Dune Sa ruls 6 , Dorylaimoidea, 

N S , J t $ ç i ,  iff: 752-34. _ ■
™ -  1967b: Studied on N em atodes from D une Sands 4, Diph iherophoruidea. lim i KL

322- 9 , ■ ;  ; -

M o t s  Axmw m P r ess

EnchoSaimus taurus O e id e a  and M urphy, 1967 has been described as 
the  type, and only* species o f  the  E nc hoi a  tin o idea G olden and M urphy. 
1967, Es taurus has a  clear re la tionsh ip  to the E eptonchidae, but also has 
d istinct cephalic selae arranged  in w hat has been suggested is the  prim itive 
pattern, of. 6. + 6 -Ç 4 (see de  C om pele 1965) and  ..a coarsely  annu la ted  
cuticle. Á ly ím c h m  C obb . 1913 and  Euiyienclms C obb, 1913 arc tylenchid 
genera in which fo u r d istinct cephalic se tae have been described and in 
both the cuticle is coarsely  annulated , £ . laurus thus appears to show  a 
further degree o f convergence o f th e  D ory laim ina and T y lenchida; in this 
case apparen tly  by the exhibition  o f ‘p rim itive’ characters,
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Ci o u  a; n, A. M ;  M u rp h y , D. O. 1967; Ejichokimoiclea (Nimmt oda : Dorylaim ida), a 
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STUDIES ON NEMATODES FROM 
DUNE SANDS

9. QUANTITATIVE COMPARISON OF THE
NEMATODE FAUNAS OF SIX LOCALITIES

By G, W , Y  l a t e x  D epartm ent o f  Zoology, 
un iversity  o f  C an terbury , C hristchurch

(Received Jhr ¡giti!pai Ion, 22 June ¡967}

■Swnrmrv

M ethods employed are outlined- Using a vat iani of SetnhorsOs el atria Uun extraction 
leehniAiuc a bias against the recovery o f  small nematodes was found- The s ra te ria l 
rem aining on irie fin iii sieve was used as a nreasiire o f ava da hie organic m ateria l T h h  
residue has o “ loss on .ignition" of 30-35% . Physical and. chemical characlerisfics Cor 
six sires studied are given. The nein at ode faunas from under adjacent clumps o f 
Ammophila: aeenaria ihT  f in k , and Desmmchomms spiralis Hooki f. wert* found to be 
cáscniiítlly si'inî'iaiç i be main difference was in the proportion of bacterial feeders and 
was apparently related io available organic m ate ria l The faunas from  under adjacent 
clumps o f A, arenaria differed in size, hut were specifically similar. The foi I W in g  
feeding groups are recognised: p lant feeding, predacious, ha clerk) feuding and iniero- 
hcrbivorous.

Vertical distribution of nematodes can largely be explained in terms of ver lica I 
distribution or m oblure, food sources and generally stable conditions, especially of 
temperature- W here plant cover is insufihcieni to b ufier environm ental changes the 
nem atode population m axim um  would be ex pec led to be slightly below the  surface, 
otherwise better aennion aí the surface would result in maximum density a t the surfaces 
Using data from  six localities these genera;) ideas are supported and vertieat distribution 
of food sources fo r each feeding group h  found to be m iporfanu Fifty-nine “ species’- 
were recorded, but only Ha/¿pleet m  onepui Yeates, 1967 and Synonchium pauificutn 
Yeates, 1967 occurred a t every locality, M oisture and food sources seem im partan t in 
determining distribution of species. Most species were ■■ri©rrest;rmr\ the faunas being 
less diverse in localities with higher salinities.

I n t r q p u c t iq n

T h e previous papers in  this series, which aim s io  be prim arily  ecological* 
have been largely taxonom ic (Y eates. 1967 a-~h); th is  canno t be regarded 
a$ unusual as W ieser (1959a) m ade an ecological survey o f  five in te rtidal 
localities- in Puget Sound an d  o f  î06 nem atode species found 76 were 
new. In  the present studies 56 species have been found o f  w hich 5 had  
been described previously, 38 have been described as new, and  13 have 
no t been identified to  species lovei.

T o  elim inate any effects o f  seasonal varia tion , which were initially

M Z  JI Sei, JO; U27- 48
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described by M icoIet?ky (1922) jm d  Scideit-schwarz (1923)* an d  have 
been su ppo rted  by th e  findings of Thorn© (1927) and  m any recen t w orkers 
(see C ohn, 1966; K oen, I960; Szc/ygi'e), 1966; Yuen. Î 966), a lthough 
largely d iscounted by O vergaard  Nielsen (1949), all- sam ples used fo r 
comparison o f  localities w ere collected betw een 15 M ay 1966 and 
2 Ju n e  1966*

A t fo u r o f  the six localities investigated tlie sam ples were collected 
from  under m arram  grass (Am m ophila arenaria ( L.) Unk,)« Supplem entary  
sam ples have been taken which show sim ilarity  in faunas recovered., from  
uii der different [.daui species in the sam e locality an d  ip .faunas o f  parallel 
series o f  sam ples from  under a given plant species in one locality.

R ecent w ork by M arshall (Í965). and M ope-Siinpson and  J elfen es 
(1,966) has suggested th a i shifting sand is essential for norm al growth, o f  
m arram  grass. The locality at i l  imam ngi Reach has been visited m onth ly  
fo r  m ore than  a year an d  a lthough som e san d  m ovem ent is ap p a ren t no  
m ajor change has occurred m  the gross m orpho logy  o f  (hè area. The-, 
sand aí this locality., where plant cover is jnsufficient to  p recep t wind 
erosion, has been classified by  Çowie an d  Sm ith (1958) and  Çowif* 
Fitzgerald and O w ers (1967) as “ iinxiabilised sa.tui1 v.
• In T able ! a com plote i ist o f the nem atode species found du ring  this 

w o rk  is given and the feeding g roup  to  which each, species has been 
assigned is indicated. The plant feeding  (so-called “ plant parasite s” ) uru! 
p re d m k n u  g roups require no ñ tr th e r  com ment* 'being those m ecU by 
Ran age (1.963), T he  th ird  group  has been term ed baelenia! f e e i n g  and  
co rresponds to  the O n itrob fa l feeders“ o f Ranage, the  chM ge o f  nam e 
rem oving any doub t that species feeding predom  inanity  on algae .may 
he in tentionally  included , B a nagt: regarded his “ m icrobial feeders '1 as 
bacterial feeders. M any baelenia I feeding species were regarded by early 
w orkers as “ deposit ieedcTsU hui O vergaard  Nielsen (1949) has draw n 
atten tio n , io  the  dub ious value of Uns concept. Banage (1963) regarded  
all D ory laim oidea as UmiscdíaneoLis feedenfk b u t som e o f  th a n  are 
acknow ledged p reda to rs {O iu-oiatm u 'c Îïtscoiaànhm h Ápon-vlainms, 
N ygùlm m m , e Lev) ¿nui It is considered advantageous to  exclude these 
fo rin s  from, (he g roup  which is here te rm ed  mivroherhivorous^ This g roup  
include# species with vegetable m aterial in their intestine and althoiigli. 
algae have been observed in some o f  the species (Yeates. 19676), in m any 
she true food source is uncertain ; som e m ay  be fungal feeders. S tephenson 
(1930) stated  thai ‘"terrestrial arid litto ra l enchytraeida live largely on 
decaying vegetable nia t ie r '’ and  O vergaard  .Nielsen (1961) considered: 
enchytraeida feed on  de tritu s and  bacteria, in unknow n p ropo rtions: 
tlros enchytraeida m ay coiiypleinent nem atodes, ra th e r  th an  com pete w ith  
■them,



T ab le  I— .Mean Population o f  Each Specie*, «u Each Lcuaint - » r ig n i% m i o p u it t;.f e ere num bers o f  nenuiodes per i j l 'i J  % v n i ,  Itguics 
ín italics, the -percentage ot tor H rcm ciock ijum  at «.ach hiainj t ( i ectlmji gnn»ps A plant ieeding, B l \u "crut JevJing;
C, m ieroberbivoroos; D . predacious.)

'Species Paica C asckdiff V .m m im gi  .Sumiter Taylor-; Birdling-s Feeding
Beac’l Beach Beach Ileaeh ■Mistake .■Fíat G ro u p

ffalipkcta-, ansi », V 1967b .184 43-1 1082 3.2-0 7 .1-3 1 -i. 5 / 3 4-3 II
S i u m  ch u  p*. ¡fit ,< f  Yentes, ! 967g 16 3-8 '239 12-5 . 54 '9 -i 1 0 0-6 39 8 - ) 1 i-.5 O
Srlerarhat'il'l v cp 1 3-6 S 0-4 6 1-0 .26 1-4 3 0-é ƒ h  5 1
f.J#»«W »W Sp.' 2 Ö-5 13 0 -6 2 0 -3 29 .7 -6 4 .0-8 2 3-4 a
TyieHcfeid snp. 1 0--2 . 2 2 1-1 3 Ö-5 8 .1 4-5 8 1 -7 6 -9-B A

4imijcltndifi s )r tn iti  \  eu i es. 1 967v Ifi 3 -8 30 1-4 2 -0-3 139 7-7 27' 5-6 .. B
SiKi'iain.’ts {'■"•ficiuù'M'-i J lw r m  Hcyns, in press 5 1-2 2 0-1 71 11-9 . 1 0 -0-6 1 0-2 - D
PmuÍJitmema m nwiuùc  Yeatc-.. Tin’ b i 0 -2 91 4-4 8 1-3 ... - 6 i ■ 2 1 . 1-5 B

/  tpínntimn d<a>pht<His Yeaies. H 6 ~f 17 4-0 37 J -8 1.5 2-5 204 11-3 _ ... _ .. ?
i 'a k iid tfím t Yeate-. t*/f»7b i 0-3 2 0 1-0 13 2-2 ... _ 2 0-4 ... ... B
(  w i » t e / « í i  i-,;wa¡¡ Ye-nes. ] y.YTf .54 8 -0 .52 2-5 157 27-4 ... 40 8 -3 .. _ e
/Arn Ict’m flh 's r-;lhiliku\ Vetstee. i'S6 7i ¡ 0 -2 1 1 . 0-5 1 2 2-0 - ... 1 1 2-3 .. .. *ï
A i'o n d e r  n-tir ‘ti fh f,. Yeale», j 967c 2 1 4-9 6 8 .3-3 _ ... 262 14-5 61 i 3 -7 _ - s
• lí 'o!ah < Isn 't“, Y ecte;, ¡y(.Te 1 e -2 5 0-2 _ _ .205 11-3 '14 .2-9 - .... B
M iienarut'.í vnn iu '. : Thorne. 1°24) 7 1-6 « 0 -3 _ _ 34 1-9 1 2 2-.5 - ... D '
A hi■>»,<,i ¡ u m ..Mí.* l e  M aa. !SS0 ... ... . 1 2 0-4 3 0 -5 25 1-4 3 0-6 ... - B
7or,w,v» ,*> ' ituoput n i i  Y'ea.ies 19671' .13 J o i 45 2-3 _ ... 164 9-1 _ _ é 9-0 ?
AtfthoiittKí tctr;(,„u S eases. ¡9(-7g ... _ 38 1-8 6 1-0 _ ... 5 1-0 '1 .1-5 B
l'U tUn  -,p _ - ... - 5 0 -8 5 0-3 O 2-7 2 3-0 . B

.4/ ¡■io'¡itit>i.-íht'i nuntia Yeaics. J% 7i 5 1-2 40 1-9 6 1-0 . ... - C
Lvhuncmu rikia  Yea its. 1 W>7f 17 4-0 H 0-3 13 2-2 .. .. _ ...... .. C  ■
iJisaHaimimn fakuíi Yeaies. 19fvT ■% 1-6 5 0 -2 51 -8-5 .. . . .. - .. .!>
M inPichm n ß fM P  Yeates. !967e 14 3-3 29 í-4 ... - 2 2 1-2 .... ... ... D
M tf- ’i f 1 uiii' iiiatmisfiphiiM, Yeaies, 1967c 1 0 -5 ... - 2 0 -3 ... - I t 2-3 - D
Sh ¡>í l.cl.i iá ftaiti Yeates, 196 Te í 0 -2 _ ... .... - 65 3-6 1 2 2-5 - - B
(  ervtdeilws sp. ■4 0-9 1 1 0-5 .. .. ... .. ... 1 1-5 B
r te a id  sd. 2 0-5 4 0  ■ 2 . . ... - ... 1 I  -5 II
1- iír'/nhnhi. ijuiutiufíapilh-nm  Y «T es, 1967c .1 6-7 26 1-2 ... .. _ _ ... 3 4-5 !
■jin 'tc A í  krJtntgutiM't:* Yeaies, !,967c „ - 51 2-5 2 2 3-7 ... - .. - . 2 .3-0 B

1967] 
Y

bates 
- 

N
em

atodes 
from

 
D

unk 
S

an
d

s



'ÍABLt -commuted

Species

S t ’ile/for.cmíi magna Ye'Ue-'. !% /;•
Alaimus kmmhiKf’iensii Yca’es. 1967b 
Dorylaim idae juv
Doltflurdcrus un  norms CialK. 196'- 
Ereptonema w/latum  Y’eates, 19<>7h 
S tcg rlkh i luarna Y w .es. I 967c 
Trissonchulus littoralis Yeates. PifiTc 
Eurystomina ,SD.
Criconemoides juv.
Hetiatts h'iiihtts dt'piessus Yeates. I% 7a 
Iotonchus baudoniv< C latk, 1%!
Amphidelus sp

C hm m odí’rtd sp 
Enoploides sp. 
hom ii .sp.
Rhabditid-sp.
Discolaimus m a m  oh i Ycates I 'Hp\
Ti íchodn, us • larhi Yeates. I% 7d 
/ch ita  ptu'iui Yeates I96”e 
/  ongibulhpphoru limnophila' Y tales. J.%7ti 
Rvunum hitia orae Yeates. i W7g 
Tükamungm  mi.crjp. Yeates. 196k 
H cnvcii hapho/a halophila Yeat»s. 1967!) 
hurt 'totuma w'umgat- Yeutes I ‘M7c 
Aroret lamiella s ta • hr i Yeates. '% 7 f  

.Longithrella sp.
Ae'¿theIoides ellesmerensis Ycales. 1967e 
A /sir te ia tm eU tts  s n  
Crassolabltim sp .
W ltiw c ltu s  k i r t i i  i  Y e a t o s .  1 9 4 7 c

Patea Castlecliil 'Himatangs Sum ner Taylors Birülmgs r
Beach Betch Beach Beach M istake Flat >

29 6 -$   129 20-6  .............
  6  0-3  3 0 - 5 ...........■.............- ............................- ............................. -
 -............ 4 0 -2    33 -1-8 .................

2  i k i   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 : 8  lb-2
  1 -  -  -  -  I. 0-2 ......................

................................................  21 /-2  i 0-2
-  -  -  -  318 17 -6 6  1 -2 ......... .............
1 0 -2    -  -   - -    ( / - J

- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -  -  1  0-2  1  ƒ  o
  -  ... . -  - 4 0-8  4 6-0

  -  Í 0 -2  ¡I 16-S
............................. ■-................................................  1 0-2 1 1-5

i 0-2
S 1-9 ............
3 0 -7  -  - ...................................................................

3 0-/ -  ...................................
  31 1-5 .- -  -  -  .......................................

st) 2 -8  ... ...   -  -  _ . . .

5 0-8

~ .157 8 -7    -
- ............. -  14 2-9   -

2 2  4-6
-......................................  .■ 33 6-9 ..........

-     -  -  42 S -7.......................
1 0 - 2

 -  -  -   -  -  8 12-0
■ -....................................................  3 4-5

...................  . . .  ... 3 4-5

A
B9
A
B
B
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A
A
D
B

B
D
A
B
A
B
■C
A
D
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B
C
C
D

N
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r
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Total
"Species” 'present
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31

2082
32
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24

1811
20
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32

67
22
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M eTBODS'

Sam pling

M  each locality. ;a vertical face was exposed with its tap - adjacent io 
the vegetation and this level was taken a$ ' dftÍMtlU Using a soil çorer, 
with a core 3 cm2 in section, sam ples were taken a t datum  and at IO cm 
intervals below datum, the corer being pushed horizontally  into the face. 
T em peratu re  at each ..level was m easured ' by inserting a thermometer 
horizontally  in to  the  sand, Each sample, was put m ,a previously unused 
plastic bag an d  the bag d o se d  with a  fubbei b nui Vs soon as practicable 
samples were placed, in. storage a t approxim ate ].y H 5C (G oodey, 1963),

Physical and Chmniml Factors

In the laboratory three portions were weighed opt from each sample. 
One o f  these was used in the determination of grain size (see below), 
A 1 uu5 mixture of sand in distilled, water was stood overnight- and used 
to determine the,p H  of the sample (M.ctson, 1.956).

’ A sample o f IOP g was dried to constan t 'weight in an m m  At approxt* 
m a te I y to determ ine the m ois tu reco iU en t o f th e  sample, From, this 
dried^sand ui least 20 g was used.to determ ine ‘lo s s  on ig n itio n ^  which 
may be used as. an. .index o f organic conten t, .Ignition o f  the irottsand 
sam ples from. Tatea Beach resulted in an increase in weight* owing to 
further oxidation o f the iron, and  ..no valid results were obtained*

A  further 20 g o f  the dried  sand was shaken w ith 100 nil of distilled 
water and the total halide concen tra tion  of ..the suspension found by 
titrating aliquots .with stiver n itra te , using potassium chtoiytate as .an. 
ind icator (Mctson, 1956), From, the known moisture co n ten t o f  the 
sample the “ salinity1* of the soli water was calculated,

C kim cterisa tiún  q f  $m td Sam p les

A pproxim ately  î kg o f .dried  sand was iniroducict at. the top. o f a bank 
o f sieves w ith the Ibllowin.g apertu res 3.350, IA N I 600. 300, 150, 75. 45 /x, 
am i shaken m anually  fo r 10 m inutes. The weight o f each fraction  in 
each sample, was determ ined and u se d 'to  calculate the median d im m e r  
(K rum bein  an d  Petlijohiu 1938), Porosity  w as determ ined for one sam ple 
from  caeli locality, as were em iU ariiy, density  and th e  am oun t of water 
required  to  sa tu rare the sam ple. T he resu lts are given in Table 2,. Using 
th e  amount o f  water requ ired  lo sa tu ra te  a sam ple from., a  given locality 
the values fo r percentage w ater conten t were transfo rm ed  in to  per* 
cen tap  pore space occupied by water,
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T able 2— Physical Properties of a  Typical Sa rid Sample from Each Locality

Density ’ Porosity 
£/em-v % - '"

.,"V

Saturat ion Capilla rhy
% wUer cm

f m m  Beach 5 A 9  2 7 2  14-6
Castfcdlff Beach- 2 '47 39 - 1 20-4
Mlmatailgi B sad i 2 5 S  . 40-7 IL O
Sumner Beach 2 ' 67 40*9 2 0 2
T aylors M is ta ke 2 59 4 L  I 21 - 8
Ilirdlings Flat 2-51 36*8 i iL 8

E x im e n  on Tedm iqug

N em atode ex traction  was carried  out. using a Sein h o r s t i  e Iii tri alox 
(Scinhorst, 1956, 1962: G oodey, 1965) in which flow from  th e  co n stan t 
head was 50 m l/rn iru  corresponding  to  w ater speeds o f 580 cm /h r in the 
upper tube and 1,000 em /h r in rho lower tube.
■ A  250 g (“ w et tre g h f iy  as taken  firo-trt -field) sam ple o f  sand  was passed  

th rough  a hem ispherical dom estic sieve (approxim ately  16 mesh) and  
funnelled into the 2d i tre conical flask w hich was then filled w ith w ater. 
The funnel* connected to  the flask by a g round glass joints was then 
fitted and  closed, ¡n iexslon  ag itation , aided by-presence o f an  aix bubble 
which resulted from  n o t filling the funnel with water, was used io disperse 
the sam ple before the flask and funnel were fitted to  the full colum n.

Tlie. cork retain ing the con ten ts o f  the conical flask was rem oved p  
soon as p ractical and  after s?vm  m inutes the in ternal bung was closed. 
All the conten ts o f the colum n above this hung were then collected to a 
vessel which also con tained  the outflow  from  ilte colum n.

The collected con ten ts o f the  colum n were passed twice th rough  a 
bank o f four 550 mesh sieves (two o f each o f 44 g and 45 ¡i aperture). 
T hese sieves were- rinsed, a f te r  th e  passage o f each, sam ple, the  residues 
coB eentrated a n d  tratm ferred to  a. 68 p  nylon, gauze sieve stand ing  in a 
petri dish. The petri dish was then  aa fl|d e titly  filled-w ith w a te r so as io  
ju s t w et the gauze. A fter s tand ing  fo r f 4  h ou rs the sieves were rem oved 
from, the dishes, th e  low er surface o f  the  p p z e s  rinsed gently in to  the ir 
respective dishes and the conten ts o f  the petri dishes transferred  to  boiling 
tubes, A fter settling, the volum e o f sam ples was reduced by suction (see 
Setohorsfi 1956, fig. 3), an d  each transferred  to  w solid, w atch  glass-,

'T h e  strictly" Ifonfed perio d  for; which th e  sam ples were exposed fo 
possible heavy m em i poisoning and  ih e ir  ex traction  in tem peratures 
sim ilar to  th o se  recorded  a t th e  various sites p robab ly  m inim ised the  
effect o f various influences discussed by K err an d  Y ythifingam  (1967),

A  to ta l o f 1,000 g o f sand from  each dep th  was processed, using four 
replicates each o f  250 g  (1,000 g o f  sand had  a volum e o f ab o u t 800 enifo
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Subm qtm u 'Processing ■

The n em a to d e s  and o th er organism s, contained in the  solid wátch 
glass were re la te d  "by gentie heat a n d  fixed. by add itio n  o f  an  equal volume 
o f  do uble strength  TA.F (G oodoy, i 963), Each sam ple was th en  transferred  
to  a gridded 3 A cm plastic petri disii and nematodes and  enehytraeids 
counted  under a stereoscopic m icroscope a t 50 x  magnification^ C ounted  
sam ples were sto red  in TA,P.

Specific Counting

T he nem atodes recovered fro m  250 g sand  were exam ined under a 
stereoscopic m icroscope an d  such fo rtm  m  Synonchium  pacificum , 
fím m cyciiópíw ra halophila and H a lip h c tw  onepui rem oved. Specim ens 
n o t so readily identified were tem porarily  m ounted  in T A P  and  identified 
using a com pound, m icroscope. W hen num bers perm itted  at least 100 
nem atodes were identified in each sam ple, arid thg  p ro po rtions ob ta ined  
used to  calcu late  the total com position  o f  the  nem atode fauna.

F o r a series o f  sam ples collected- tre  m M iniata ngi Beach in A ugust 3 966. 
the percentage com position  o f the to ta l fauna at each depth  was estim ated 
using euch of the fo u r replicates. Independently . Patterns pf distribu tion  
o f  each species and  the specific com position  a t  euch o f nine depths were 
found to  be so highly significant (F  <1 01) th a t it w as considered adequate 
to  count' only ope replicate from  each dep th  fo .species level to  ob ta in  a 
.satisfactory  p ic tu re  o f  specific com position . A t tim es this consideration  
was overridden by the need to  identify  an adequate number o f  specim ens,

Efficiency o f  Extraction

' U sing com pletely s tan d ard  ex trac tio n ,techniques recoveries were m ade 
ifpm, inocula in H im a tangi sand ..as in ; 'f a b le  3 ; th ese ,re su lts  illustrate  
tw o  poin ts. F irstly , .for A. given species, recovery is reasonably constan t. 
Secondly, it appears that larger species are m ore efficiently recovered 
than  sm aller species, apparen tly  because the la tter are m ore likely to  be 
lost th rough  the bank  o f  350 mesh (.44 and 44 fi) sieves, Exam ination of 
extracts m ade using B aerm ann funnels shows a “ d isp ro p o rtio n a te  
ab u n d an ce” o f  sm all rhabditida and  tyfeehids, It has previously been 
noted that although Synonchium pacificum  may be re c o v e re d  by élu triation  
it  Is .rarely recovered from  B * m m n .n  funnels (Y eates, 1967g), T ow nshend  
(1962) repo rted  som e bias in recoveries m ade by th e  C obb  sieving and- 
decanting  technique.

A fter a  250 g sand sam ple f ro m  ITiraatengi Beach had been "elutriated, 
the  “ w aste" sand  w as collected and  processed again. T he first extraction
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Tabus 3—Inocula and u m #  m i m  S tá r t# te  Extraction Technique

Specie» Inoculum Recovered %  R eem erv

S r iw n c h iy m  podfimm 1? 16 m
S yn on ch iu m  pac ificu m 9 ' 8 m
S c  M elloi U' ; rs a m agna 50 46 n

magm 1-9 17 m

’V yg o fa im m  (Nygalaimm) dtrm m 32 31 97
N ygo la im u s { N yg vla m m s} dkcrfm 20 16 80
•S'h'SwtHiMids sp. .244 27 11

M eso rh a b d itis  S p . 120 6 ‘ 5
y ic \o r h iM ¡ í í \  sp 258 27 H .

M csoi liuhoui'* s p . 323 29 9

o f-th is  p ro p je  y ie lded  '$$ n e p a i  ul an d  5 enchy traeida; the  second 
3 nem atodes only Ç2 Synonchium  pai tfiunn-aná  I Scutellonem a niagna%

Measurement o f  Organic Content

T he values for "loss on  ign ition" are necessarily based on  ra th e r  small 
sam ples and» m  m o st cases, little significance should be placed on the 
differences obtained .

In prelim inary  s a m p l i n g  a difference was noled in the  appearance o f  
the conten ts o f  the c o n i c a l  Ila sk used on the c lu tn a to r, in  so m e e a se s , 
at tt r the ag itated  sand had settled, the su p e rn a tan t w ater w m  a h n e s t 
clear hu t in o ther cases it. was clarjc an d  h  tim ia in appcatmnce,. -Such 
differences have long been used as a basis o f  çfap tiy ing  freshw ater^. 
Since few nem atode species encoun tered  in  this w ork  are regarded  a» 
p lan t 1 coding and are apparen tly  m icrobivorous, in the  broadest sense, 
O fy ip  few  c m m  (e»g,* Synonchium  pacificum . Nygolaim us {Nygolaim us) 
directus), predatory , and if is p robable th a t the m ore bum ie the appearance
o) the su p e rn a tan t w ater the greater th e  m icrobial pojnil& iten w hich h  
availab le to  th e  ip rm itodes. C learly an index o f av a ia M e  organic m atérie l 
i$ m ore u s d u l than an index o f to tal o rganic m aterial.

The sim plest way to  evaluate this available o rganic m a te ria l-w a s  to 
collect the "res id u e"  on  the 68 u sieves, dry utui weigh it. By combining 
residues from  each of four replicates this available organic material 
w as m casuicd foi î ODD g; sam ples: the results obtained are given in 
T ubje 4 under the heading m id a e .  Several sam ples of such residue from  
H im atang i Beach sam pL > have been ignited^. and the "'iop on ignition” 
found io be 30-35% ,
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T h e  L o c a l ít ie s

Patea Beach, Taranaki, N .Z .M S .  /\ N136, 046060. in partly  stabilised  
ironm nd ander A. arenaria . A ltitude 10 m+ 50 m in ¡mui fro m  high tide level, 
Thi.s site k  d istinguished from  the o thers by the presence o f  ironsafid . 
T h e  driftw ood covered b m eh  slopes gently fo r  20 m back from  high  tide 
level and then rises steeply som e 6 m to  m oderately  well stabilised, ra th e r 
rolling san d  dunes. O nly  a single dune ridge was p resen t a t  the  site: 
clanes extend fa r  (ess than  a mile 'along the  coast, near the  P a tea  H iver 
m outh .

C & M m im  Beach, Wanganui, ' M t M S *  I, A J37 , $11857* in p a rtly  
stabilised sand tmder A, a ren aria . A ltit ude 6 n% 40 m  inland fro m  high tide 
le ve l The beach slopes gently from  the wateres edge back  to  w hat is 
basically a single, extrem ely dissected, dune ridge. T h e  site was on the 
coastal side o f a  hollow  in which m arram  grass was very dense,

H ima la ngi Beach, M m u m m v , A Z .M .S *  L  A 148, 751823, in partly  
stabilised sand under A, arenaria . Altitude I O m, 0 5 k m  inland from high 
tide ¡evei This site is well Inland, under a sparse growth o f m arram  grass 
on a north-facing slope on the side o f  a "‘b low ou t” . T he first dune ridge 
is som e 20 in from  high w ater level an d  behind ¡t successive dune ridges 
becom e less m arked  and  cT lo  w ould  ’ leaving ridges at right angles to  the 
shore-fine are com m on, in  w inter these “ b low outs’* m ay be flooded, and  
fu rthe r in land, at the m argin o f  the  dune rone, peat sw am ps occur.

Sum ner Beach, Banks Peninsulm  /V Z. W. .S ft S84* 09253f  m partly  
stabilised sand  under A, a renaria . Below extrem e high water spring tide, 
S u m n e r  Beach is a narrow , gently sloping s t r e t c h  o f  e s t u a r i n a  sand w h ic h  
taek^ ítny tru e  dunes and dense vegetation. V olcanic rock o f  B anks 
Peninsula form s its n a t u r a l  landw ard  m argin.

T aylors M istake, B anks Peninsula* N .Z ,M ,S ,  /, 584, 127496, In sand  
under D esm oschocnus spiralis H ooke f  A ltitude 1 5  m , 20 m  inland fro m  
high tide leve l This beach o f  basaltic sauri is bounded  on either side by 
rocky cliffs and  is ra th e r fiat, there being a single, poorly developed dune 
rklge wit]) little vegetation ,

B M Jm gs F lat, L a ke  E ik sm e rg  A . / A I S .  U $94, 038200, in coarse, 
stable sand under D spiralis. A ltitude 4  m, 30 m  inland from  high tide 
leve l This site is on. the  in land  m arg in  o f  the  coasta l d im es w hich are  
sparsely clo thed w ith  vegetation , Ellesm ere Spit (K aiforcte) is basically 
alluvial in origin and  the  m ean particle  d iam eter ís m uch g real er th a n  
in the o th e r localities (Table 4), In tran s it m ovem ent o f  these la rg e r 
particles som ew hat damaged^ larger nem atodes and  m any could n o t b e  
fully identified; it k  no t know n  w hether such dam age affected th e  per
centage recovery o f  nem atodes.



T a b l e  4 Physical and Cíieinital Characteristics and Tota! Enchytraeid and Nematode Faunas f o r  Each Sample from Each Locality

D epth Tem perature 
(cm) <‘"c)

' pure 
Space

H ydrated

Halides
I )

pH Resivi; a
iS)

Losi on ignition 
(

Median
Diameter

< ß)

htichytraeids Neniutoi 
( 1000 g) ( If to«!

Patea Beach 
0 i  0 13-7 3 - 6 '7-8 0-073 234 30 292

IO it 0 ! 9 - 2 2-S 7-7 see p. 9 3 1 2.26 66 ■613
20 9 0 19-2 j.t) 7-7 _ 260 29 455
38 • .3 0 24 -3 i -4 7-5 - .260 33 337

'CasUeciifi' Beach
0 1 0 - 0 10-8 3-7 8-0 0 163 0-69 242 227 ' 8  ‘

Jfl 10-0 .12-3 2-3 8-2 0-333 (i ‘if .242 203 24-58
2 0 10 ••■o 16-7 1-5 8-2 0-325 0 83 224 8 6 1435
30 .10-0 18-6 .0-6 8-5 0-148 C-97 240 55 828

Httna'tangi Beach
0 1 7 0 28-0 1 -2 8-6 0-751 1 17 212 396

IO 14-0 26-2 -0-9 8-5 1-032 1-23 214 630
20 ' 13-0 38- .1 1-8 8-4 J • 207 3 08 216 i -691
30 13 0 19-.5 2-4 8-5 0 865 1 IO 217 066

'Sumner Beach
• 0 8-0 1.2-2 36-6 7-5 (I n~3 .1-44 221 40 5 '

10 8 -0 21-5 42-5 7-3 0-508 226 199 1846
20 9-5 24-9 34-1 7-3 0 593 217 147 r ? 3
30 10-0 Í8-5 22-7 7-2 0-747 219 404 2449

Taylors M istake
0 8-0 21 * 1 .2-0 8-3 Í - 54 i 2-7.9 248 40 470

1 0 8-5 .13-3 .3-2 8-5 1-25.1 3-21 233 99 767
7» 9-5 12-4 3-7 8-5 0-750 3-67 .2.35 63 389
30 1.0 - 5 9-'2 4*4 8-7 -0-446 2-91 246 43 '285

Bird lings Flat
■0 1 1 - 0 8] -9 0-6 6  8 4-045 1 -64 490 34 146

to 1 0 - 0 Ï7-.5 2-2 ft- 8 0-558 I 63 493 1 0 58
20 10-5 .17-5 2-1 6-9 0-444 i -27 529 9 18
30 11 -0 13-2 2 -g 7 1 0-456 ; 2 s 558 7 16
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H oeieciw m  DiFra^ENCEs m  N e m a to d e  JF a w a s  
m  Given l o c a l i t i e s

A» {Twfer í i»  p ím t species in a givm  ¡acaiiry  -
Pai alle! p r i e i  eff sam ples were collected from  w id er Á, arenaria am i 

D spnahs  mt H im aiang i Beach and the ir n em atode Í au tuts found  by 
s tandai d methods»

Of 21 species found under A, arenaria  only mx were not recovered 
front under i>, spiralis; they were, with their mean percentage of the 
total fauna in a 0-30 etn series^.

The differences are  n o t great, a n j  w hen it is know n that th e  u’residues" 
from  u nder 4 ,  arm aria  w ere fo u r ox five tim es us great as those from  
under ¿X spiralis th e  reduction  in bacterial feeders is apparen tly  m ore 
Bum random  varia tion , It. is ap p aren t that the cm lenik: I), spiralis luus 
m ore p lan t feeding nem atodes associated with it than the in troduced 
A- arenaria, when rho foregoing extraction  techniques a re  used.

In addition  to  the  low er num ber o f bacterial feeders in the fau n a  
associated with ¿X spiralis th e  ch ief differences in  the  abundance o f  
species corn m on to  both  series o f  sam ples a re—

Z e lS a  p m m  
p lm im  sp.
P akim  arm  
A renasom a t err k o !a
M liem ckm  reflexus 
Á l a m u i s  h w m t m g i m s i s

O f 21 species -found under I X spiralis only six were n o t recovered fron t 
under A , a re n a ru m

H em kyelw gh om  halophila 0-3%  
Crimm¡noidm  {]tre;) 1*0%
á 'O íher Tylenchida" , 5-9 %
A p 1 oxeia / n i vilm m ait a i 1-4 %
Dorylaimellus lahuiikus 4 0 %
Mykmeiut.hts striatus 1 a) %

Á, arenaría D r spiralis
Pandur in enm mo whifia
I )  iso ola im non. sahul! 
Cmssolohfum- mss fr a k

B, il'wo sites under the som e p lan t speeies in a given Ipmlity
In addition to the samples from Batea Beach analysed in Table T a 

further series was collected from a site 3 m away, also from under
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T a b ij  5-—Specific Com position of Samples from  O nder A, armaria  a t Patea Beach.
(ín  this and succeeding tables, unless noted otherwise, figures in Rom an 
type are num bers of nematodes per 1 , 0 0 0  g sand, and figures in italics are 
percentage of total num ber o f nematodes at each depth )

D epth  below datum  (cm) 0 1 0 2 0 30

Scutellonema rm pna 28 ' 52 S E 30 6 - 6 7 2 E
DoUchodonts arenarius 8 L S
Other Tylenchida 4 Í E - - -

Mesorhabditis sp. 9 E  5 17 S E
Cu ricae, toia  sp. 9 3 1
A crobe laides syrt isus 19 S E 30 14 4 E
Cervidellus sp. 14 2 * 3 «

Stegelfeta luarna .3 ¡ 0 2 0 E -

A embed e s mu en eene us 26 S E 19 S E 23 S E 17 S E
A trábeles taraos - M- - .... - 3 0 E

Paie ira orae1 ..... 7 2 E
Piindurinenia maw hit la 4 J E «r» ..... .....

Haliplectus onepui 123 4 M 275 44 9 168 37 E 169 5 0 E
Other t Mec i idae - - - 8 E S -

S  y  non eh i u n ? pacifi cu m 19 6 m 19 S E 1 1 2 E 14 4 E
O ther C hrom ed onda 4 T 4
Enoploides sp. - , 33 5 E , , ...

Eurystomina sp, - 4 0*9 -
Trissonchulus quinquepapillatus 4 E  4 8 ' E S .... -
Other Ironidae 1 0 SA)

Nygolaimus (/Nygolaimus) directus .■r 15 S E 3 OE
Tonimanami wahapyen sis 4 1 4 19 S E 19 4 E 1 0 SA)
Aporcelaimellus mais al 4 E  4 ? E S S J E
Latronema a k i a 9 S E 14 2 E 26 S E 17 S E
Discolaimium sabuli - 8 i E 2 1 6*2
Crassoîabüun australe 19 6-5 42 6~8 53 1 E 7 2 1 6 Ê
Dorylaimellus taha tik us 4 ¡ ’4 w ....

Lep f onchus dicephalus 24 S E 28 4*6 15 S E -

Miconchus reflexus 4 E  4 37 â '0 15 S 3
M y touch ulu y striatus 14 2 E 8 E S 7 M
M  y h i  ichn 1 lts psammop Julus - - 8 /  ’ 8 -

Total (3 i ^species5M 292 613 455 337

A , arenaria. Io  th is second series the fau n a  was considerably m ore 
a b u n d a n t than  th a t detailed in T able 5 (564, 616, 592 and 422 per 1,000 g 
sand  a t the  0, IO, 20, and  30 cm levels), bu t specifically sim ilar to  it 
(P  cz 05 fo r to ta l nem atode fau n a  o f  replicates). Species absen t were: 
Acrobeles iaraus, Pakira  orae, ''O th e r  C h ro n io d o rid a ’y '"O ther Iron 
id a e '' an d  N ygolaim us {N ygolm m m ) directus, Norte o f  these species are 
num erically  significant in T able 5, T he percentage com position  o f the 
second series was sim ilar to  th a t show n in Table 5, and  no add itiona l 
species were present.
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T a b le  6 ^  Specific Com position o f  S a m p le  Item  under A arenaria at 
CastleciifT Beach

Depth below datum  <cm) 0 1 0  " " 20 30

Tylenchida spp. 60 J A 1 2 2 0 9 - -,

M esorhafrdit 'es sp - 30 (PS
Caficonenm  MF 30 0 Á 13 0 A 7 D A
AcroM aide s syrfism 60 I ’? • • 53 3 A 7 0 A
C 'e y vi (k l {us s-p. .... 13 O A 29 S A
Acrobeles koí ingotingus 30 0-8 '89 ' 3 '6 40 2 A 43 S A
.4 ero he!es nare nea mus ÍI9 S A 89 S A 40 2-8 2 2 2 A
Acrobeles i aran s ... 43 0 A 7 0 A
Other R habditida - - - 13 0 A - -

Pakira orae 30 0 ‘8 13 0 ‘ 9 37 4 A
Pandunaema mu wj> i i ia m SA) 156 5-3 29 ■SA.
Ereptonema inflatum -, 2 0 A ... ,■

Halip lectus one!} u i 2328 65 A 1357 55 A 426 29-7 217 26 A
Oí her Plectidae 14 I A

Synonchium pacificum 329 9 Á 144 S A 412 28 A 151 18 A
,4renasvtna ferricula 7~ *9 S A 27 J A 36 4 '4
'Trissonchulus (¡uinquejuípijlafus 60 / ' / 44 J A - -

Nygolaimus íNveoiaimits) directus - 2 0 A 7 0 A
JonmiwHiwa \yahapuenAs 60 1 A 44 A S 40 I Á 36 4-4
A parce mime flus maitai 30 O A 89 S A 27 J A 14 J A
I,abronema. n'kia 1 '"F 44 J A ... ...

Discolaimus arenicolus .30 DA. 44 J A 40 2 Á
D iscoloímium sahul i - , 13 OÁ 7 O A
Crassofabiunr austrafe 1 J9 J A 2 2 0*9 40 2 Á 29 S A
Dory/aimei Iff s tahutik us ... 2 2 OA 2 2 2  A
Lopi onchus d  i cep hala s 30 ÖA 44 J A 53 S A 2 2 2 A
Other Dorylaim idae (juvÀ -■ - ... 14 J A

Miconchus reflexus 30 G Á 67 2 A .1.3 O A 7 O A
Myhmchulu v si r iara y 2 2 Û A -V ... .... ...

4 ta imus pri mit i y us ... 27 J A 2 2 4‘ 7
A humus himatangiensis - 2 2 0 A

Trichodorus clarki 30 O A 44 I Á 119 S A 44 S A

Total (32 "species’') 3584 2458 1435 823

T he  V er tic a l  13is o t b u t ío n  o f  N em atode  F a u n a e

Soil nem atodes, although  considered pari o f the soil fauna, are essen
tially aq u a tic  anim ais, and m any factors affecting them  are factors which 
ac t th rough  the soil w ater. The m ain  factors which ap p ear to  be signi
ficant in the ecology o f  soil nem atodes are  tem p era tu re , aera tion , the 
am ount o f soil w ater, the chem istry o f  the soil w ater as ind icated  by its 
pH , osm otic pressure and  salinity, the sod type and structure , the am oun t 
and  state o f o rganic m ateria l, the p lan t cover and its root exudates, the 
plants and  an im als preying on the nem atodes, an d  the food  sources o f 
the nem atodes them selves, F u r econom ic reasons m ost studies on neniae
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T aü lb  Spedtfe Com position o í Samples Coin under A, am m rui at 
Mîmatimgî Beach

rN p th  h d çw  datum  (cm) 0 1 0 2 0 30

Satiefio-rnmia magna 
O ther Tylenchida

99 ' 
6 r . í

116
6

' c*
: ôc,N 
■ *•" 157 72 7 m TUA

M csorhihdif is s p . 6 PO 18 2 6 ~.-
Ç yiicùm tm  sp. 6
A erate hndm  syrticus - é PO .....
M ddkf purum .... 9 4-3 1 2 ./■'8
À.cmbgks km  ingot wgus 6 /  5 13 2 ‘Q 56 8 ] 1 2 /■W

P im m  sp. m 3 ’0
Pakira vm e 5 / J 25 4 P 9 h  3 1 2 / 8
P m é u fím tm  mowhiíía 1 2 í t 9 P S 1 2 P -
Maí(pÍ0g fm  am pm n S A - é ¡A) 9 P S

By winchium pacificum 31 S>-B 25 4 A) 83 124) 71 1Q<7
Arenasoma térrica!a 7 b  8 6 PO - 1 2 i* 8

NygnUpoms ( Nygolaimus) dir warn 
À parce ¡aime tIm  maitai

58 14 ? 76
25

¡2 A) 
P O

56 B P 95 Î 4 ‘A

Latronem a rikia 6 b  s 19 J -0 28 4+1 -.
D m ohnw itan  sabuli 23 N 8  ' 51 8-0 83 124) 48 7-A
Crusyoiahium australe 109 2 7 '6 181 29 >0 138 204) 2 0 ! 30 ' 0
Do o ' >a im e fin s luba fi kas .. » 4 P 9 P S 1 2 P 8
Leptonchus dicepJuiíuy 1 2 i 'O 19 SA) 18 ■ 2 * 6 1 2 / '■B

A ïyloudw im  psammophilus - 6 PÛ - - ....

Alaimus primitivus .... — „,v 1 2 P S
A í tun m s h / nunongi ensis .... ....... - - 1 2 P À

Longibulbophora, ammtyphïku: - ~ 9 J A - -

Toia i (24 "species’') 3% 630 ■691 ■ 6 6 6

lo d e  biology bava concerned p la n t feeding o r p lan t parasitic  species, and 
a  coiRprehenstve survey o f  th e  subject bas been given by W allace ( i 963) : 
free living nem atodes were included  in a review by  W indow  (I960), 
D effhert (I960) discussed effects o f  soil type and. m anagem ent cm the 
nem atode fauna and, fa r  th e  situa tion  be was considering, found  th a t 
w hereas p lan t parasitic nem atodes depended  on the am oun t and  vigour 
o f  p lan t roo ts, o ther nem atodes were iitlluenoed largely by the  natu re  
and- num bers o f inicrc^orga:nis.na^- present.

M any ecological factors appear to be sub op t ima I a t or near the  surface 
o f soil, a t  sites sparsely covered w ith vegciaiiotL N ext to  w ater, a ir is 
p robab ly  the most im p o rtan t factor in the  ecology o f  typical .free-living; 
nem atodes. I t appears th a t the  requirem ents o f  such a  form  w ould best 
be m et slightly below  th e  suri ace o f a  site w hich has spars© vegetation 
and m oderately  open soil structure« A bove this level fluctuations, paxii« 
cularly  in m oisture conten í, w ould  seem  to  be detrim ental and , with
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T able 8 -  Spécifie Çumposinon of Sampler from under A, armurm  at 
Sumner Beach

Depth below dalum  (cm) 

Tylenchida spp. 2 1

a

" / V 94

1 0

" S ' l

2 0

208

30

â ' j
Mesorhabditis sp . 2 0 1 - 3 57 3 1 26 .¡'9
CuUvonetVM sp. .... ... 19 id ) 26 1 9 69 2 8
A í-roheloides syrticus 1 0 2 38 2 '! 93 6-9 326 I S A
S  teg i 7 / e ín ik e ta ia 84 i '3 57 3 1 26 1*9 92 S A
St egei ¡eta tau rua «- 38 2*1 46 1 9
Acrobeles maeneencus 168 10*6 307 16 -6 293 21-6 280 l í . '4
Acmheles tamus 455 2 8 '$ 325 17-6 26 1 9 1 2 0*5

Plectus sp. 19 l o ...

H a f ¡plectus on e pu i 
S yn o n ch iu m  pacificum

.r_. 1 QA
,,, ■ 39 2 9 ...

RiuwjOM'hít ia orae 44 X 8 229 12* 4 193 14'3 163 6 - 6

'Dissona)ulus littoralis. 103 6-5 1.70 9 A 281 2(fl 8 719 29 A

Nygolaimus (Nygolaimus) directus 38 2*1
Tonal maa \ ra wahap a a  is is 343 21 >7 95- 3 'J 181 33*4 35 1-4
Lepronchus dicephalus 126 7-9 170 9-2 103 7-6 418 17-0
Other Dorylaimidae (juv.) n 1-4 28 2 1 26 h 9 46 1-9

M gkm chutm  striatus 2 0 1-2 114 6 '2 - ,

Miconchus reflexus 23 I S 38 2 1 26 1-9 ,,, -

Alaimus primitivus 55 S '5 - 13 0 '9 35 1*4

Total ( 2 0  “species’*) 1581 1846 1353 2449

.increasing depth  decreasing aeration  w ould p robab ly  result in lim itation . 
The slightly subsurface m axim um  should be m ore p ronounced  in au tum n  
and spring when considerable changes occur in. the physical and chem ical 
regimes, W hen p lan t cover is sufficiently dense to  butter environm ental 
changes i lie surface fluctuations in physical and chem ical factors may be 
sufficiently reduced so th a t-th e  ap tiroum  is a t  o r near, the  surface w here 
aeration  is better.

C ultivation  clearly disturbs any pattern o f  vertical d istribu tion  but, 
given time, som e distinct pattern  will again em erge, W hether this comes 
ab o u t by vertical drift of the  population  lead ing  to  concen tra tion  aí a 
given level o r by differential reproduction  is an o th er problem  in itself, 
but there can be little doubt tha t, under reasonably  stable conditions, 
higher nem atode populations will occur at those dep ths a t w hich condítíótis 
a re m ore favourable fo r the species,

In  Table 4 the to ta l num ber o f  nem atodes p er 1,000 g sand are given 
fo r four depths at each o f six localities investiga ted ; physical and chemical 
da ta  is also given. A t bo th  Patea Beach and T aylors M istake vegetation 
was sparse and vertical d istribu tion  fitted th e  basic pattern . A t C ast Iceli IF 
Beach, how ever, vegetation was very dense and  thé  m axim um  num ber o f

Science 5



9 4 2  N e w  Z e a l a n d  Jo u r n a l  ok S c ie n c e  | I ) cc

T a b le  9- — Specific C om position of Samples from under D. spiralis at 
Taylors M istake

Depth below datum  (cm) 1) 10 20 30

Dolichodorus arenarius 67 14 >3 f i l 14 '5 m 20- 6 55 19-3
Helicotylenchus depressus ■ 8 Id ) ■ 9 3-2
Cr icon e if ioides (juv.) ... 4 l d
Hemic} t !tophi n u Indoph ¡Io 24 S d 23 3-0 32 8-2 9 3-2
Other Tylenchida 9 D B - 4 I -i) 18 6 d

Cut Ennea m sp. 8 2-0 9 3 d
A  cr a k eh  ¡iks syrtism 38 8 - 1 4 | S -9 9 2 d) . m 6-3
Siegel! c fa ik chini I’) 4 d 23 3-0 ~ - , 5 E  7
Si ege ! leia / uca un » . r« 4 1-0 , ,

Acmbelvs mucnceucus KIS 23-0 81 1 0 ‘6 35 9d) 19 6 - 7
Acrobeles tamus 19 4*0 8 l d i 24 6-2 4 l d
Mesorhabditis sp.. - - 8 EO 4 d  d

Pakira orae T>, 8 Id ) ■»,. ■ ,.v,.

Plectus sp- w « 23 3-0 1.2 3 d 16 5-6
Pundurhwma mowhitia 4 0 - 8 8 EO .12 3 d
Erepta licina in fi atun i. î 0-3
Haliplectus onepui 15 2-0 4 i ■ 0 . ..

S  i n nichimu pacificum. 29 6 - 2 8.1 10-6 28 7 - 2 19 6*7
h n j s onia terricola 14 3-0 4 E 0

ƒ m \ a  amina whangae 69 14-7 58 7-6 - 4 J d
l i t s  nchufus Ht forait s 8 EO - - 16 • 5.-$

\  \ i a i mu s {Sygohbwus) dire CtlfS - «- ■ 4 E 4
Aparecía im d  lus ta i;! a ri 32 60S 66 8 - 6 36 9 - 3 32 / E  2
1 a k amangai ivaenga 14 3 3 } 23 3 d ) 8 2-0 ■9 3 - 2
("rassotahium au a  eau * 9 I -S 88 l í  -5 45 11-6 19 6  d
Dorylaimellus hthufikus 14 3 d ) 23 3d) 4 EÔ 4 E  4
Longidorcün sp. 2 0-5 -

Iotonchus basidontus 1 Ô-3
M  y  ion 1h  u tus s triât us 36 4 -7 8 2 - 0 4 i  d
M) ¡onchulus psammophilus 15 2- 0 24 6 d 4 E  4
A la imus p f in iii / 1 8 1-0 4 ld )
Amphidelus sp. - ! 0-3

Total 132 “'species*') 470 76? 389 ’ 285

nem atodes was recovered from  datum  knef. ‘The situation  a t B irdi mgs 
F ia t appears superficially sim ilar to thai at CastleeiilT Bench, h u t the 
m edian particle dia m eter is much greater and it appears that here the 
roo ts and organic m atte r associated with die sparse grass cover retained 
m oisture , hui tha t w ith increasing dep th  diffusion of w ater vapour 
resulted in decreasing m oisture content which apparen tly  lim ited the 
nem atode fauiia. A t S im iiv r B ^ach  vutei e v e g e ta t io n  was also sparse, 
there was a fauotd peak Í0 cm bebw  datum  but a second, higher peak 
occurred a t 30 cm. Tw o I actors appeaj io explain this situation . I n 
T abic 4 it can be seen that the lesidue was a t its iTiaximiini here and  the 
percentage o f  bacterial feeders did not decline with depth  as m arkedly
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T abu: 10 ■ Specific Com position of Samples from  under D. spiralis at 
Birdlings Fluí

D epth below dalum  (cm) 0 10 20 30

Hel¡rotylenchus depressus 12 2 3-5 .....

Criconemoides j uv. 2 / i .... 1 â - ï
Ogher Tylenchida l í 7-5 - - 4 22>2 8 50-0

Cutkoiwm a  sp. 5 3-4 2 i o
Acroheiaides ellesmerensis 3D. 20 Tí i 5 4
A c rob< 1 es kofingoftitgus 5 3-4 . . . I. 3-6 ....

Mesorhabditis sp. 5 3 '4 ... - - -
C er vfde Ü us Sp. 1 p-7 - - .... - -

Plectus sp. 7 2 . 2-5 .... -r-

Pandur fucina mo wftifia ... 2 T 5
Haliplectus o/upu 1 7 4-8 4 6-9 2 I k i -
O ther Pleei idae .5 3-4

Synonchium pacificum 2 O J 4 6-9 - —

Àreuüsnma terricola . . . - 3 3-2 - « - -

Eurysiotm m  sp. 2 3 8
Tnssnnchu/m gwnqwpopiihiiHS .. 2 h S 9 ¡2-5 - i 6-3

Tor umanawa mdiapqmyfs 2 k J 4 22 T
Aporcelaimellus sp. 2 1 ‘3 5 8-6. 1 5 -6 3 18-9
Crassa!ah i tun sp. 14 9*6 4 6-9 I 5 -6 . 2 12*6

ItitmicUirS hasiifonlus 31 2 l<2 14 .24-I ......

fy!¡conchus kirikiH . . . 5 8-6 4 22-2 1 6-3

Amphidetus- sp. 3 2-0

Toia! ( 2 2  l%peciessT 146 58 1 8 16

as a t o th e r localities (Table Í I ). T he large popu la tion  o f  Trissonchulus 
' fit toralus at the 30 cm level is no t unexpected when its m arine affinities 
are recognised, bu t the large popu la tion  of Leptonchus ([¡cephalus cannot 
be explained, a t th is stage. The m axim um  n u m ber o f nem atodes in the 
H im atangi Beach sam ples was recorded 20 cm below d a tu m ; th is corres
ponds to  the highest percentage o f  bacteria l feeding nem atodes (Table 11) 
and the greatest residue.

It can scarcely be coincidence th a t in all six: localities the greatest 
n um ber o f enchyfxaekis occurred at the sam e level as the maximum, 
num ber o f  nem atodes.
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'Table IJ -V e r Oca! IW rîributbn of Each of F o u r Feeding G roups of Nem atodes, 
expressed as .Perçcnfage o f T otal N em atode Fauna- (Figures in it alies are maxima.)

0  cm 1 0  cm 2 0  cm 30 cm

Plant feeders 
Patea Beach /F O 8*5 8>4 2 ' 1
.CiAtbclW  Beach 1' 5 2*7 8-3 i-%
H im atangi Beach 26^5 19*0 24 0 20-4
Sum ner Beach F 3 5 -1 8 ' i
Jay i or s M istake 2 1 - 2 18*5 2 9 'a 5 .04
Bird lings Flat 17-0 3 '5 2 2 - 2 5ñ • 3

Bacterial feeders 
P a tea  Begeh 5N 9 53 *2 50m 67*6’
Casilôçiiif Beach 78* 2 ■6 8 '7 43 ‘ 5 5 0 '2
H im atangi Peach lam 13 0 15-9 9 0
Sum ner Beach 55 '3 59 a 5 4 '4 41)-3
Taylors M istake 23 5 2 7 '? 2 0 ?
Bird lings Flat 44  m 2 2 ' 6 2 2  '3

M icroherbtvores
. Patçg Beach u m io m 2 Í ' 0 17-?
C astW liff Beách o m 5 '4 F 9 ■ .07
Him atangi Beach aw  i 27*0 24*1 30 0
Sum ner 'Beách
Taylors M istake U m 35 / .2 2 - 8 2 1  • i
B irdiim p Flat 10-9 la m 1 1 2 .51-5

Predators
Palea Beach 7 V - l b  4 15 4 13 2

'Çastlecliff le a c h IO 'g 1 1 3 33>3 2 0 ' 1.
B lm gfangi Beach . 29*3 2 5 T 32 ' 1 $2-2
Sum ner Beach 2 - 8 10 *4 4 - a
Taylors M istake 2 0 '9 24 -p 15‘7 n  3
Birdi in gs Flat 22*5 ¡9 ■ ñ 2 2 ' 2

... - -  : ......... -•

Vertical D m rihuiio.n o f  the Four Com ponents o f  ¡he Nematoda Faunas 
ai the Localities Investigated

V ertical d istribu tion  ö f  plant feeding nematodes ís indicated in T ab le  11 
m á  a t t a c h  locality  th e  m axim um  corresponds with the  observed m m  of 
con cen tra tio n  o f  young roots.

'V ertica l d is trib u tio n  o f  bacterial feeders could be expected io  parallel 
d is trib u tio n  o f  suitable bacterial substra tes, le . ,  organ ic detritus, in  the 
relatively sim ple situations sam pled the im x)pium  am o u n t o f  detritu s 
could  be expected to-, be a t the surface gad from  T able 4  this is seen io  
be the case a t T aylors M istake and Bird lings F la t, taking V uskliiec ' as 
th e  m ost su itab le m easure o f  this factor. Aí both these sites the percentage 
o f bacterial feeding nem atodes w as .greatest a t  th a t level w ith the  largest 
msM ue. At: JMiiiaiaogi Beach the ^ residue”  w as greatest 20 .cm below 
darum  a n d  so. was the percentage o f b ac teria l feeding nem atodes,. A t 
P a tea  Beach the tw o m axim a coincided 30 cm below datum . A t bo th
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Cast lecliff Beach and Simmer Beach the greatest percentage oí' ha el erial 
feeding nematodes occurred at the same le \el as maximum total nematode 
fauna (ignoring the 50 cm figure for Sumner) and the maximum number 

, o f  enchytraeids. 78 2% o f nematodes recovered from datura level samples; 
from Cast keli IT were bacterial feeders; this is the highest proportion o f  
bacterial feeders recovered from any sample (Table 11) but the “residue’- 
was about half o f that recorded at IO cm. There is a possibility that 
material egested by enchytraeids is suitable as a bacterial substrate but, 
perhaps, too line to be included in the “ residue” as estimated in this 
works Jt is not known whether plant cover plays any role other than 
direct contribution o f  detritus, but: its effect on microclimate could be 
expected io atleet bacterial numbers.

The concept o f  tnicraherbhores is one of convenience: and as species 
included in this group undoubtedly utilise a variety o f food sources, 
which themselves have a variety o f  optim al conditions, there seems to 
be no definite pattern in their d istribution/H ow ever, at no locality did 
the maximum occur ui datum, and possibly the adverse effect o f the 
greater salinity on the various food sources excluded all micro herbivores 
'from Sumner Beach.

Vertical distribution o f predacious nem atodes  is aiso com plicated by 
variation in distribution o f  their respective prey, and their habit is possibly 
more exacting in aeration and moisture requirements. Individual con
sideration o f  tiie population o f each species does not yield any further 
information and it is perhaps the variation in moisture content at higher 
levels that is largely responsible for none o f the overall maxima occurring 
at datum,

Vertica! Disirihu (ion o f  a Represent aí ive o f  Each Feeding Group 
aí Ijim arangi Beach

F u rth e r  sam ples from  H im a tangi Beach have been taken from  up io 
90 cm below datum , at m onthly intervals, ín  Fig, 1 the m axim um  popu la
tion recorded at each dep th  for caeli o f  four species during the year is 
plotted, T he p a tte rn .o f  vertical d istribu tion  o f  each species is consisten t 
with lile foregoing discussion.

O c c u r r e n c e  o f  tr e  S p ec ies  a t  t t ie  V a r io u s  L oca  u n  ir

Table I ís arranged with those species occurring at all localities at the 
top and those occurring at a single locality at the bottom.

Haliplectus onepui and Synonchium pacificum  are the only two 
described species .recorded from every locality and it is perhaps 
significant that som e other species o f these genera are marine,
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20-

— ,  _  H aliplectus 
. j  U  ■ on ep u i

"C rossôlabium  austra le

a  7 0

80-

9 0 ;

' NEMATODES PER 1 0 0 0  C SAND
P ig . 1 M ax in nun population of each o f four species found at tau depths over a 

S 2-month period aí Hi mu tangi Beach.

I t is probable that the moisture .regime is primarily responsible for the 
absence of Acrobeloides syrflsus and Nygolaimus (Nygolaimus) directus 
from Birdlings F la t  Pandurinema filiformis Timm, 1957 was described 
from soil around the roots of orange trees in East Pakistán and thus it 
is likely that P . nunvhitia, the only oilier species in the genus, is excluded 
from Sumner Beach by high salinity. If  Cmssolabium  sp, is regarded as 
C\ australe (see Yeates, 1967Í) this species is absent only from Sumner 
Beach where Table 11 shows no microherbivores were recorded; this, it 
is suggested, results from the high salinity restricting food sources.

Nine species may be regarded as occurring at each o f four localities, 
and seven o f these were not found at Bird lings Flat, The distribution of 
Tonunanawa Mokapuensis has previously been discussed (Yeates, 1967f) 
and apart: from the apparent effect o f salinity oil the composition o f the 
fauna at Sumner Beach absences from Patea and H [mala ngi Beaches are 
significant. Both Alaimus primitivus and A rena soma terricola are regarded 
as bacterial feeders: the organic residue was .much lower at Patea Beach
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tim il at any of the other localities sampled. Acrobeles tamus, A, maenceneus 
and Mylonchulus striatus have all been recovered from other series of 
samples front Hi mata ngi Beach and their occurrence will be discussed 
elsewhere.

At present no satisfactory discussion can be given of the distribution 
of those species which were recorded at three or fewer localities. However, 
two observations may be made. Firstly, there is a suggestion of a  north- 
south differentiation of the nematode fauna; Aporcelaimellus maitai, 
Lahronema rikia , Discolaimium sabuli„ Scutellonema magna and Alaim m  
himatangiensis for example being known only from  localities; in the 
North island while Siegel!eta mama. Trissonchulus littoralis, Helicoty
lenchus depressus, etc., are known only from South island localities. 
This distribution would be readily explained if these species had been 
distributed by sea. Secondly, however, the nematode fauna found in the 
dune sands investigated is overwhelmingly “terrestrial’' in nature and pi 
the most “marine'’ site investigated, Sumner Beach, the salinity of the 
soil wafer at some depths was greater than that o f seawater and the fatuta 
shows evidence o f limitation. The one species known only from this 
locality appears to have marked marine affinities.

It has been pointed out by Wteser (1959b) that since hem atodes 
normally move in the intersticios of the substrate the texture o f the 
substrate, within certain limits, does not have a profound influence cm 
nem atode distribution by limiting locomotion. Such limitation is said 
to occur in many other groups. He found, however, tha t the limits o f 
some species corresponded with the intertidal levels which had medhin 
diameters of 100 g and 200 g . At: five of the localities investigated in the 
present study the median diameter of the substrate lay within the range 
212-260 p: this cannot be considered io represent a significant ecological 
différence between them. At Birdlings Fiat, however, the range was 
490-558ft; the effects of this on the physico-chemical conditions have 
already been discussed,
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IV,  2 AN ANALYSIS OF ANNUAL VARIATION OF THE NEMATODE

FAUNA IN DUNE SAND, AT HIMATANGI BEACH,

NEW ZEALAND*

Summary

N e m a t o d e  f a u n a s  o f  s a m p l e s  c o l l e c t e d  m o n t h l y  f r o m  t e n  

d e p t h s  u n d e r  m arram  g r a s s  ( A m m o p h i l a  a r e n a r i a  ( L . )  L i n k , )  a r e  

e n u m e r a t e d  t o  s p e c i e s  l e v e l  a n d  m e a s u r e m e n t s  o f  a b i o t i c  f a c t o r s  

( t e m p e r a t u r e ,  m o i s t u r e ,  s a l i n i t y ,  pH, ' r e s i d u e ' ,  ' l o s s  o n  

i g n i t i o n 1) and  e n c h y t r a e i d s  g i v e n .  E n c h y t r a e i d s  a r e  i n c l u d e d  

a s  a n  e n v i r o n m e n t a l  f a c t o r  a s  s o m e  a r e  n e m a t o d e  p r e d a t o r s  a n d ,  

a l s o ,  c e r t a i n  n e m a t o d e s  a r e  p r e d a c i o u s  o n  t h e m .  ' R e s i d u e 1 , 

a m e a s u r e  o f  o r g a n i c  c o n t e n t ,  i s  b a s e d  o n  t h e  m a t e r i a l  

r e c o v e r e d  f r o m  6 8  p. s i e v e s  u s e d  i n  t h e  é l u t r i a t i o n  p r o c e s s .  

T h e s e  d a t a  a r e  a n a l y s e d  t o  s h o w  s i g n i f i c a n c e  o f  v a r i a t i o n  w i t h  

d e p t h  and  t i m e ,  a n d  t h e  v a r i a t i o n  o f  e a c h  o f  t h e  3 2  n e m a t o d e  

s p e c i e s  an d  e n c h y t r a e i d s  i s  c o r r e l a t e d  w i t h  v a r i a t i o n  i n  

e n v i r o n m e n t a l  f a c t o r s .  E x c e p t i o n s  t o  t h e  g e n e r a l ' n e g a t i v e  

c o r r e l a t i o n s  w i t h  m o i s t u r e ,  t e m p e r a t u r e  a n d  s a l i n i t y  a r e  

d i s c u s s e d ;  t h e  s i g n  o f  t h e  c o r r e l a t i o n  w i t h  ' r e s i d u e '  i s  

l a r g e l y  d e p e n d e n t  o n  t h e  f e e d i n g  h a b i t  o f  t h e  s p e c i e s ;  

e n c h y t r a e i d s  may b e  h i g h l y  c o r r e l a t e d  w i t h  p l a n t  a nd  b a c t e r i a l  

f e e d e r s  a n d  t h e m s e l v e s  r e f l e c t  a g a m u t  o f  f a c t o r s .  T e m p o r a l  

v a r i a t i o n  i n  b a c t e r i a l  f e e d e r s ,  p l a n t  f e e d e r s  and  p r e d a t o r s  i s  

d i s c u s s e d .  T h e  c o r r e l a t i o n  b e t w e e n  m o n t h l y  n u m b e r s  o f  

N y g o l a i m u s  ( N . )  d i r e c t u s  H e y n s  and  e n c h y t r a e i d s ,  o n  w h i c h  t h i s

T e x t  o f  a p a p e r  s u b m i t t e d  t o  P e d o b j o l o g i a  i n  D e c e m b e r  1 9 6 7  

a n d  w h i c h  i s  t o  a p p e a r  i n  8 ( 2 )  1 9 6 8 .
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n e m a t o d e  p r e y s ,  i s  0 . 9 3 3 5 ,  W i t h o u t  - i n f o r m a t i o n  o n  t h e  d e l a y s  

i n  r e s p o n s e  t o  e n v i r o n m e n t a l  c h a n g e s ,  m e t h o d s  f o r  q u a n t i t a t i v e  

s a m p l i n g  o f  t h e  s o i l  b i o t a  a n d  a c o n s p e c t u s  o f  i n t e r a c t i o n s  i n  

t h e  s o i l  b i o t a  f u r t h e r  a n a l y s i s  i s  d i f f i c u l t .
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1 .  INTRODUCTION

A n n u a l  v a r i a t i o n  i n  n e m a t o d e  p o p u l a t i o n s  w a s  f i r s t  

r e c o g n i s e d  b y  M i c o l e t z k y  ( 1 9 2 2 )  who s h o w e d  m a r k e d  d i f f e r e n c e s  

i n  p a t t e r n s  o f  v a r i a t i o n , ,  U n f o r t u n a t e l y ,  h i s  d a t a  do  n o t  

c o v e r  a f u l l  y e a r  an d  a r e  b a s e d  o n  s m a l l  s a m p l e s .  S e i d e n s c h w a r z  

( 1 9 2 3 )  s t u d i e d  a n n u a l  v a r i a t i o n  i n  2 7  n e m a t o d e  s p e c i e s  i n  a n  

a l p i n e  p a s t u r e  i n  t h e  T y r o l  an d  s u g g e s t e d  t h a t  t h e  a n n u a l  c y c l e s  

w e r e  d u e  t o  d i f f e r e n t  s p e c i e s  b e i n g  m o r e  a b u n d a n t  a t  c e r t a i n  

m o i s t u r e  l e v e l s .  B u r k h a l t e r  ( 1 9 2 8 )  r e a c h e d  s i m i l a r  c o n c l u s i o n s .  

T h o r n e  ( 1 9 2 7 )  c o r r e l a t e d  v a r i a t i o n  o f  m o n o n c h i d  p o p u l a t i o n s  w i t h  

v a r i a t i o n  i n  s o i l  m o i s t u r e  c o n t e n t .  M or e  r e c e n t  w o r k  b y  F e r r i s  

an d  B e r n a r d  ( 1 9 6 1 ) ,  Z u c k e r m a n n ,  K h e r a  and P i e r c e  ( 1 9 6 4 )  and  

Y u e n  ( 1 9 6 6 )  i l l u s t r a t e d  d i f f e r e n c e s  i n  t h e  a n n u a l  c y c l e s  o f  

’ p l a n t  p a r a s i t i c 11 s p e c i e s ,  w h i l e  G r a h a m  ( 1 9 5 1 )  a n d  W i n s l o w  

( 1 9 6 4 )  h a v e  s h o w n  t h e  e f f e c t  o f  c u l t i v a t e d  p l a n t s  o n  p a t t e r n s  

o f  a n n u a l  v a r i a t i o n .  H i j i n c k  and  K u i p e r  ( 1 9 6 6 )  p r e s e n t e d  

d a t a  o n  v a r i a t i o n  w i t h  d e p t h  an d  t i m e  o f  s e v e r a l  ' p l a n t  

p a r a s i t i c ’ n e m a t o d e s .  B a s s u s  ( 1 9 6 2 ) ,  L e l l á k o v a - D u s k o v á  ( 1 9 6 4 )  

and  S z c z y g i e l  ( 1 9 6 6 )  a l l  c o n s i d e r e d  v a r i a t i o n  o f  n e m a t o d e  

p o p u l a t i o n s  i n  r e l a t i o n  t o  e n v i r o n m e n t a l  f a c t o r s  b u t  d i d  n o t  

p r e s e n t  c o m p r e h e n s i v e  d a t a  o n  t h e  v a r i a t i o n  w i t h  d e p t h  and  

t i m e  o f  e a c h  s p e c i e s  a t  a  g i v e n  s i t e .

S t u d i e s  o n  ’ p l a n t  p a r a s i t i c '  n e m a t o d e s ,  p a r t i c u l a r l y  

p o p u l a t i o n  s t u d i e s ,  h a v e  p r o d u c e d  f e w  c r i t i c a l  a n a l y s e s  o f  t h e  

c a u s e s  o f  t h e  o b s e r v e d  a n n u a l  v a r i a t i o n .  S e v e r a l  w o r k e r s  ( e . g .  

W e h u n t  ( 1 9 5 7 )  w i t h  P r a t y l e n c h u s  a n d  T y l e n c h o r h y n c h u s  : P e t e r s

( 1 9 5 3 )  w i t h  H e t e r o d e r a  r o s t o c h i e n s i s  : an d  G o h e e n  and  W i l l i a m s

( 1 9 5 5 )  w i t h  P r a t y l e n c h u s ) h a v e  c o r r e l a t e d  i n c r e a s e s  i n  n e m a t o d e  

p o p u l a t i o n s  w i t h  p e r i o d s  o f  p l a n t  g r o w t h .  I n  s o m e  i n s t a n c e s  

t h e  r e s u l t s  a r e  i n c o n c l u s i v e ,  b u t  i n  many o t h e r  s t u d i e s  v a r i o u s  

c o m b i n a t i o n s  o f  t e m p e r a t u r e  and  m o i s t u r e  h a v e  b e e n  i n v o k e d  t o  

e x p l a i n  t h e  o b s e r v e d  a n n u a l  v a r i a t i o n  ( s e e  T h o r n e ,  1 9 2 7 ;  N o r t o n
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1 9 6 3 ;  T o u n g ,  1 9 6 3 ;  G r i f f i n  a nd  D a r l i n g ,  1 9 6 4 ;  Y u e n ,  1 9 6 6 ) .

W i t h o u t  d e t a i l e d  a n a l y s i s  t h e  f a c t o r s  a p p a r e n t l y  u n d e r 

l y i n g  t h e  o b s e r v e d  v a r i a t i o n  c a n n o t  b e  p u t  i n t o  p e r s p e c t i v e .

T h e  d i f f e r i n g  d e g r e e s  o f  s e a s o n a l :  . c l i m a t i c  v a r i a t i o n  a t  t h e  

s i t e s  s t u d i e d  b y  v a r i o u s ,  w o r k e r s  a n d  t h e .  r e a l i s a t i o n  t h a t ,  t h e  

s a m e  s e a s o n  may d i f f e r  m a r k e d l y  i n .  s u c c e s s i v e  y e a r s  .make,  s u c h  

a n a l y s e s  i m p e r a t i v e ,  i f  o u r  u n d e r s t a n d i n g  o f  t h e  s o i l  b i o t a  

i s  t o  a d v a n c e .  L a r s e n  ( 1 9 4 9 ) ,  f o r  e x a m p l e ,  d i s c u s s e d  t h e  

d e l e t e r i o u s  e f f e c t  o f  t h r e e  s u c c e s s i v e  s e v e r e  w i n t e r s  o n  t h e  

s o i l  f a u n a  o f  T i p p e r n e ,  a D a n i s h  p e n i n s u l a  ( n e m a t o d e s  w e r e  

n o t  s t u d i e d ) .  S z c z y g i e l  ( 1 9 6 6 )  f o u n d  s i m i l a r  p a t t e r n s  o f  

v a r i a t i o n  i n  t h e  n e m a t o d e s  a s s o c i a t e d  w i t h  s t r a w b e r r i e s  i n  t w o  

s u c c e s s i v e  y e a r s ;  t h e  e n v i r o n m e n t a l  c o n d i t i o n s  w e r e  a l s o  

s i m i l a r  t o  t h e  t w o  y e a r s .  F o r  t h e s e  r e a s o n s  ' a n n u a l  v a r i a t i o n '  

i s  c o n s i d e r e d ,  i n  t h i s  w o r k ,  t o  r e f e r  t o  t h e  v a r i a t i o n  r e c o r d e d  

i n  a g i v e n  y e a r .  E x t e n s i o n  o f  t h e  s a m p l i n g  i n t o  f u r t h e r  y e a r s  

i n t r o d u c e s  t h e  p r o b l e m  o f  p o s s i b l e  s u c c e s s i o n  i n  t h e  n e m a t o d e  

f a u n a .  By s a m p l i n g  m o n t h l y  a t  t e n  d e p t h s ,  i t  i s  t h o u g h t  t h a t  

t h e  s a m p l e s  c o n s i d e r e d  i n  t h i s  p a p e r  r e p r e s e n t  t h e  p o p u l a t i o n s  

p r e s e n t  d u r i n g  a p e r i o d  i n  w h i c h  t h e  e n v i r o n m e n t a l  f a c t o r s  

v a r i e d  t h r o u g h  m o s t  o f  t h e i r  t y p i c a l  r a n g e .  As  s o m e  a u t h o r s  

( e . g .  K i l n n e l t ,  1 9 6 1 )  h a v e  s u g g e s t e d ,  o r  f o u n d ,  v e r t i c a l  

m i g r a t i o n  o f  s o i l  f a u n a ,  i t  i s  n e c e s s a r y  t o  s a m p l e  o v e r  a w i d e  

r a n g e  o f  d e p t h s  i n  o r d e r  t o  c h a r a c t e r i s e  t h e  f a u n a .

S i n c e  t h e  N e m a t o d a  a r e  e c o l o g i c a l l y  d i v e r s i f i e d  a n a l y s i s  

o f  a n y  v a r i a t i o n  m u s t  b e  m a d e  f o r  p o p u l a t i o n s  o f  i n d i v i d u a l  

s p e c i e s .  T h r o u g h o u t  t h i s  p a p e r  ' p o p u l a t i o n '  r e f e r s  t o  a 

s i n g l e  s p e c i e s ,  ' f a u n a '  b e i n g  u s e d  f o r  t h e  t o t a l  o f  s p e c i f i c  

p o p u l a t i o n s .
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2 .  THE SITE

H i m a t a n g i  B e a c h ,  M a n a w a t u ,  New Z e a L a n d , N . Z . M . S .  1 ,

N 1 4 8 ,  7 5 1 3 2 3 ,  i n  p a r t l y  s t a b i l i s e d  s a n d  u n d e r  AmmophiLa  

a r e n a r i a  ( L „ )  L i n k ,  ( m a r r a m  g r a s s ) .  A L t i t u d e  1 . 0 m » ,  0 . 5 k m .  

i n l a n d  f r o m  h i g h  t i d e  l e v e l .

T h e  s i t e  i s  w e l l  i n l a n d ,  u n d e r  a s p a r s «  g r o w t h  o f  m arram  

g r a s s  o n  t h e  n o r t h - f a c i n g  s l o p e  o f  a ' b l o w o u t * .  ' B l o w o u t s *  

a r e  d u e  t o  w i n d  e r o s i o n  o f  u n s t a b i l i s e d  d u n e  a r e a s ,  u s u a l L y  

down t o  t h e  l e v e l  o f  m o i s t  s a n d ,  an d  i n  t h i s  c a s e  t h e y  L e a v e  

r i d g e s  a t  r i g h t  a n g l e s  t o  t h e  s h o r e - l i n e .  T h e  f i r s t  d u n e

r i d g e  i s  s o m e  20m i n l a n d  f r o m  h i g h  w a t e r  l e v e l  and  b e h i n d  

i t  s u c c e s s i v e  d u n e  r i d g e s  b e c o m e  l e s s  m a r k e d  a nd  ' b l o w o u t s '  

a r e  common. I n  w i n t e r  t h e s e  ' " b l o w o u t s '  may b e  f l o o d e d ,  and  

f u r t h e r  i n l a n d ,  a t  t h e  m a r g i n  o f  t h e  d u n e  z o n e ,  p e a t  swamps  

o c c u r .  P e d o l o g y  o f  t h e  a r e a  i s  d i s c u s s e d  b y  C o w i e ,  F i t z g e r a l d  

a n d  O wers  ( 1 9 6 7 ) .

T h e  s u b s t r a t e  w a s  s i m i l a r  a t  a l l  t h e  d e p t h s  s a m p l e d ,  b u t  

a b o u t  1 1 0  cm b e l o w  d a t u m  m o L i u s c a n  s h e L L s  ( A m p h i d e s m a  s u b t r i a n g -  

u l a t u r n . M a c t r a  d i s c o r s  and  p a r t i c u l a r l y  S p i s u l a  a e q u i l a t e r a l i s ) 

w e r e  common a t  w h a t  i s  a p p a r e n t l y  a n  o l d  s h o r e - l i n e .  A c c o r d i n g  

t o  C o w i e  ( 1 9 6 3 )  t h e  b e a c h e s  i n  t h i s  r e g i o n  h a v e  b e e n  b u i L t  o u t  

a t  a n  a v e r a g e  r a t e  o f  a b o u t  2 f t  ( 6 0  cm) p e r  y e a r  i n  r e c e n t  

t i m e s ;  t h i s  w o u l d  g i v e  t h e  s i t e  a n  a g e  o f  a b o u t  8 0 0  y e a r s .

T h e  ' m e d i a n  d i a m e t e r '  o f  s a n d  g r a i n s  ( K r u m b e i n  a n d  P e t t i j o h n ,  

1 9 3 8 )  w a s ,  f o r  s a m p l e s  c o l l e c t e d . a t  d a t u m  a n d  a t  v e r t i c a l  

i n t e r v a  I s  o f  1 0 c m ,  2 1 2 ,  2 1 4 ,  2 1 6 ,  2 1 7 ,  2 1 6 ,  2 2 2 ,  2 1 8 ,  2 1 7 ,  2 2 4 ,  

2 1 9  p; and  f o r  a t y p i c a l  s a n d  s a m p l e  t h e  d e n s i t y  w a s  2 . 5 8  

g / m l ,  t h e  p o r o s i t y  4 0 . 7 % ,  p e r c e n t a g e  ( b y  w e i g h t )  o f  w a t e r  

r e q u i r e d  t o  s a t u r a t e  t h e  s a n d  2 1 , 0 ,  a n d  c a p i l l a r i t y  3 9 . 7  cm.

T h e  h e i g h t  o f  t h e  w a t e r - t a b l e  w a s  d e t e r m i n e d  o n  e i g h t
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o c c a s i o n s :  i n  May 1 9 6 6  t h e  w a t e r - t a b l e  w a s  1 2 0 c m  b e l o w  d a t u m ;

i n  J u l y  4 7 c m ;  i n  A u g u s t  5 4 c m ;  i n  S e p t e m b e r  8 0 c m ;  i n  O c t o b e r  

1 1 2 c m ;  i n  N o v e m b e r  1 3 0 c m ;  i n  J a n u a r y  1 9 6 7 . 1 4 5 c m ;  a n d  i n  

A p r i l  1 3 0 c m .  T h e  s a l i n i t y  ( =  1c h l o r i n i t y 1 ,  s e e  H a r v e y ,  1 9 5 7 )  

o f  t h e  f l o o d w a t e r s  w h i c h  r e s u l t e d  f r o m  t h e  h i g h e r  w a t e r - t a b l e  

i n  t h e  w i n t e r  m o n t h s ,  w a s  f o r  J u l y  4 . 6 3 ° / o o ,  A u g u s t  4 .  l 3 ° / o o  

a n d  S e p t e m b e r  5 . 1 3 ° / o o .

A n im a I s , o t h e r  t h a n  n e m a t o d e s , c o l l e c t e d  d u r i n g  t h i s  

w o r k  a r e  l i s t e d  i n  A p p e n d i x  I .  Uncommon n e m a t o d e s  a r e  l i s t e d  

i n  A p p e n d i x  XI a n d  i n c l u d e d  a s  ' o t h e r  n e m a t o d e s 1 i n  T a b l e s  1 - 1 3 .
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3 o METHODS

3 . 1  S a m p l i n g

E a c h  m o n t h  a v e r t i c a l  f a c e  w a s  e x p o s e d  a n d ,  u n l e s s  t h e  

w a t e r - t a b l e  p r e v e n t e d  i t ,  s a m p l e s  w e r e  c o l l e c t e d  f r o m  d e p t h s  

o f  0 ,  1 0 ,  2 0 ,  3 0 ,  4 0 ,  5 0 ,  6 0 ,  7 0 ,  8 0 ,  a n d  9 0 c m  b e l o w  d a t u m .

T h e  s a m p l i n g  t e c h n i q u e  i s  d e s c r i b e d  b y  Y e a t e s  ( 1 9 6 7 a ) ¿ T h e  

t o p  o f  t h e  v e r t i c a l  f a c e  w a s  t a k e n  a s  d a t u m .  T h e  s a m p l e s  w e r e  

c o l l e c t e d  f r o m  w i t h i n  15cm o f  t h o s e  o f  t h e  p r e v i o u s  m o n t h  s o  

t h a t  t h e  f i n a l  s e t  o f  s a m p l e s  w a s  c o l l e c t e d  l e s s  t h a n  2m a w a y  

f r o m  t h e  f i r s t  s e t .  T h e  s i m i l a r i t y  b e t w e e n  s e t s  o f  s a m p l e s  

c o l l e c t e d ,  a t  t h e  s a m e  t i m e ,  3m a p a r t  h a s  b e e n  i l l u s t r a t e d  i n  

Y e a t e s  ( 1 9 6 7 a ) .

U n l e s s  o t h e r w i s e  n o t e d ,  n e m a t o d e  p o p u l a t i o n s  a nd  f a u n a s

d i s c u s s e d  h a v e  b e e n  c a l c u l a t e d  f o r  1 0 0 0 g  s a n d  c o l l e c t e d  w i t h i n

2 . 5 c m  o f  t h e  i n d i c a t e d  d e p t h ;  a f a c t o r  o f  2 6 0  may b e  u s e d  t o

c o n v e r t  t h e s e  f i g u r e s  t o  a v o l u m e  o f  0 . 1 m  ( i . e .  t h e  v o l u m e  o f
2

s a n d  o v e r  a n  a r e a  o f  lm a n d  t o  a d e p t h  o f  1 0 c m ,  t h e  d e p t h  

b e t w e e n  s u c c e s s i v e  s a m p l e s ) .  O v e r a l l  n u m b e r s  a r e  b a s e d  o n  

t o t a l  c o u n t s  o f  n e m a t o d e s  r e c o v e r e d  f r o m  lOOOg s a n d ;  s p e c i f i c  

n u m b e r s  a r e  b a s e d  o n  t h e  p r o p o r t i o n s  p r e s e n t  i n  a r e p r e s e n t a t i v e  

s a m p l e .

3 . 2  E x t r a c t i o n

A m o d i f i c a t i o n  o f  S e i n h o r s t ' s  é l u t r i a t i o n  t e c h n i q u e  w a s  

u s e d  f o r  t h e  r e c o v e r y  o f  n e m a t o d e s .  D e t a i l s  a nd  e s t i m a t e s  o f  

e f f i c i e n c y  a r e  g i v e n  i n  Y e a t e s  ( 1 9 6 7 a ) .
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3 . 3  M i s c e l l a n e o u s  T e c h n i q u e s

D e t a i l s  o f  s p e c i f i c  c o u n t i n g ,  d e t e r m i n a t i o n  o f  e n v i r o n 

m e n t a l  f a c t o r s ,  c h a r a c t e r i s a t i o n  o f  s a n d  s a m p l e s  a n d  t h e  

m e a s u r e m e n t  o f  o r g a n i c  c o n t e n t  a r e  g i v e r u i n _ Y é a t e s  ( 1 9 6 7 a ) ,  

’ R e s i d u e ^ ,  t h e  m e a s u r e  o f  o r g a n i c  c o n t e n t  u s e d ,  i s  d e f i n e d  

i n  t h a t  p a p e r  a s  t h a t  . m a t e r i a  1 r e c o v e r e d  f r o m  t h e  6 8  p. s i e v e s  

u s e d  i n  t h e  f i n a l  p o r t i o n  o f  t h e  é l u t r i a t i o n  p r o c e s s  a n d  d r i e d  

t o  c o n s t a n t  w e i g h t ,

3 . 4  A n a l y s i s  o f  d a t a

S t a t i s t i c a l  a n a l y s i s  o f  t h e  d a t a  p r e s e n t e d  i n  t a b l e s  1 - 1 2  

h a s  b e e n  c a r r i e d  o u t  i n  t w o  m a i n  w a y s .

F i r s t l y ,  a n a l y s e s  o f  v a r i a n c e  w e r e  c a r r i e d  o u t  f o r  e a c h  

s p e c i e s  a nd  e n v i r o n m e n t a l  f a c t o r ,  t o  s e e  how e a c h  v a r i e d  w i t h  

d e p t h  a nd  t i m e ;  t h i s  w a s  d o n e  u s i n g  t h e  d a t a  f o r  a l l  t e n  

d e p t h s  s a m p l e d  a nd  t h e n  u s i n g  t h e  d a t a  f o r  t h e  u p p e r  f i v e  

d e p t h s ,  Th e  u p p e r  f i v e  d e p t h s  w e r e  n o t  s u b j e c t  t o  f l o o d i n g ,  

an d  a l s o  i t  i s  p o s s i b l e  t h a t  s e a s o n a l  v a r i a t i o n  i s  m o r e  m a r k e d  

n e a r e r  t h e  s u r f a c e .  F o r  t h e s e  a n a l y s e s  a  l o g  t r a n s f o r m a t i o n  

w a s  a p p l i e d  t o  f i g u r e s  f o r  s p e c i e s  a b u n d a n c e  a s  t h e  d i s t r i b 

u t i o n  o f  v a r i a n c e  i n  t h e  o r i g i n a l  d a t a  w a s  n o t  n o r m a l  ( s e e  

S n e d e c o r ,  1 9 5 6 ) ,  T h e  r e s u l t s  a r e  g i v e n  i n  t h e  f i r s t  s e c t i o n  

o f  t a b l e  1 3 ,

S e c o n d l y ,  e a c h  d e p t h  o f  e a c h  m o n t h l y  s a m p l e  w a s  c o n s i d e r e d  

a s  a s i n g l e  s a m p l e  ( i , e „  12 x  10  s a m p l e s )  and  a s t e p w i s e  

m u l t i p l e  r e g r e s s i o n  p r o g r a m  u s e d  t o  c o m p u t e  t h e  e f f e c t  o f  t h e  

v a r i o u s  e n v i r o n m e n t a l  f a c t o r s  o n  t h e  v a r i o u s  p o p u l a t i o n s .  Th e  

p r o g r a m  c o m p u t e d  a n u m b e r  o f  i n t e r m e d i a t e  s t e p s , a nd  a t  e a c h  

s t e p  o n l y  t h a t  e n v i r o n m e n t a l  f a c t o r  w h i c h  g a v e  t h e  g r e a t e s t  

i n c r e a s e  i n  g o o d n e s s  o f  f i t  o f  t h e  r e g r e s s i o n  ( i , e ,  g r e a t e s t  

i n c r e a s e  i n  c o r r e l a t i o n )  w a s  a d d e d .  E n v i r o n m e n t a l  f a c t o r s



2 6

w i t h  n e g l i g i b l e  e f f e c t s  w e r e  d r o p p e d , p a r t i a l  r e g r e s s i o n  a nd  

m u l t i p l e  c o r r e l a t i o n  c o e f f i c i e n t s  b e i n g  c o m p u t e d  o n l y  f o r  

f a c t o r s  w i t h  s i g n i f i c a n t  ( p  < 0 , 0 5 )  e f f e c t s .  Th e  s e r i e s  o f  

m u l t i p l e  c o r r e l a t i o n  c o e f f i c i e n t s  f o r  e a c h  s p e c i e s  i s  g i v e n  

i n  t h e  s e c o n d  s e c t i o n  o f  t a b l e  1 3 ,  The  f i r s t  c o e f f i c i e n t  

i n d i c a t e s  t h e  maximum  a m o u n t  o f  v a r i a t i o n  i n  t h e  a b u n d a n c e  

o f  e a c h  s p e c i e s  w h i e h  c a n  b e  a s c r i b e d  t o  a s i n g l e ,  d e t e r m i n e d ,  

e n v i r o n m e n t a l  f a c t o r .  T h i s  f a c t o r  a p p e a r s  a t  t h e  e x t r e m e  

l e f t  o f  t h e  t h i r d  s e c t i o n  o f  t a b l e  1 3 ,  t o g e t h e r  w i t h  t h e  

s i g n  o f  t h e  p a r t i a l  c o r r e l a t i o n  c o e f f i c i e n t .  T h e  s e c o n d  

c o r r e l a t i o n  c o e f f i c i e n t  i n  e a c h  r o w  i n d i c a t e s  t h e  maximum  

a m o u n t  o f  v a r i a t i o n  w h i c h  c a n  b e  a s c r i b e d  t o  t w o  e n v i r o n 

m e n t a l  f a c t o r s ,  t h e  f i r s t  a n d  s e c o n d  i n  t h e  t h i r d  s e c t i o n  o f  

t h e  t a b l e ,  The  t h i r d  c o r r e l a t i o n  c o e f f i c i e n t  s i m i l a r l y  

a c c o m m o d a t e s  t h r e e  e n v i r o n m e n t a l  f a c t o r s ,  a nd  s o  o n .  W here  

l e s s  t h a n  s i x  c o r r e l a t i o n  c o e f f i c i e n t s  a nd  e n v i r o n m e n t a l  

f a c t o r s  a r e  g i v e n  t h e  o m i t t e d  e n v i r o n m e n t a l  f a c t o r s  w e r e  

d r o p p e d  f r o m  t h e  c o m p u t a t i o n  b e c a u s e  t h e y  h ad  n o  s i g n i f i c a n t  

e f f e c t .  I n  t h e  c a s e  o f  e n c h y t r a e i d s ,  h o w e v e r ,  o n l y  f i v e  

e n v i r o n m e n t a l  f a c t o r s  w e r e  a v a i l a b l e .  M u l t i p l e  c o r r e l a t i o n  

c o e f f i c i e n t s  ( R) s i g n i f i c a n t  a t  t h e  5% or 1% l e v e l  a r e  

i n d i c a t e d .

The c o r r e l a t i o n s  f o u n d  may b e  t o  s o m e  d e g r e e  a r t i f a c t s  

a nd  c e r t a i n l y  n o t  a l l  r e p r e s e n t  c a u s a l  c o r r e l a t i o n s ,  F©r  

e x a m p l e ,  i n  t a b l e  13 i t  i s  a p p a r e n t  t h a t  t h e  a b u n d a n c e  o f  t h e  

t y l e n c h i d  S c u t e l l o n e m a  m agna  i s  h i g h l y  c o r r e l a t e d  w i t h  t h e  

a b u n d a n c e  o f  e n c h y t r a e i d s .  A s  f a r  a s  i s  k n o w n ,  h o w e v e r ,  

t h e s e  t w o  g r o u p s  d o  n o t  i n t e r a c t  d i r e c t l y  a nd  i t  i s  t h u s  

p o s s i b l e  t h a t  t h e i r  e c o l o g i c a l  r e q u i r e m e n t s  a r e  s i m i l a r .  The  

h i g h  c o r r e l a t i o n  o f  N y g o l a i m u s  ( N , ) d i r e c t u s  a nd  e n c h y t r a e i d s  

i s ,  o n  t h e  o t h e r  h a n d ,  a p p a r e n t l y  l a r g e l y  c a u s a l  ( s e e  7 , 2 ) ,

I n  t h e  e n v i r o n m e n t a l  f a c t o r s  m o i s t u r e ,  t e m p e r a t u r e ,  s a l i n i t y  

and  pH a r e  i n t e r d e p e n d e n t  an d  c o - c o r r e l a t i o n s  may a r i s e .  The  

s a m e  i s  t h e  c a s e  w i t h  r e s i d u e  a n d  e n c h y t r a e i d s .
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A l l o w a n c e  m ust  a l s o  be  made f o r  t h e  d i f f e r e n t  numbers  o f  
t h e  v a r i o u s  s p e c i e s  r e c o v e r e d ;  t h i s  h a s  an  e f f e c t  on 
p r o b a b i l i t y  l e v e l s .  . F u r t h e r ,  i f  t h e  • p r o b a b i l i t y  v a l u e s  f o r  
v a r i a t i o n  w i t h  t i m e  a n d / o r  d e p t h  a r e  l o w ,  much o f  t h e  
v a r i a t i o n  i s  -regard ed  In  t h e  c o m p u t a t i o n s ,  a s  b e i n g  a t t r i b u t -  

a b l e  t o  c h a n c e  and t h e  m u l t i p l e  c o r r e l a t i o n  c o e f f i c i e n t s  
r e m a in  low .  R e s u l t a  w i t h  a s i m i l a r  d e g r e e  o f  s i g n i f i c a n c e  
c a n n o t  b e  e x p e c t e d  f r o m ,  f o r  e x a m p l e ,  S.  magna w here  t h e  
t o t a l  number r e c o r d e d  from  120 s a m p l e s  was 7 4 8 2 ,  N, d i r e c t u s  
( 6 5 3 7 ) ,  Di s c o l a i m i u m  s a b u l i  ( 2 4 4 3 )  and D o r y l a i m e l l u s  
t a h a t i k u s  ( 8 2 4 ) ,  M o n o n c h o id es  s p .  ( 1 6 0 ) ,  Ereptonema i n f l a  turn 
( 7 6 ) .

4 .  RESULTS

The c o m p o s i t i o n  o f  t h e  s a m p le s  and t h e  e n v i r o n m e n t a l  
f a c t o r s  f o r  e a c h  sa m p le  a r e  g i v e n  i n  t a b l e s  1 - 1 2 .  The 
main r e s u l t s  o f  t h e  a n a l y s e s  o f  t h e s e  d a t a  a r e  g i v e n  i n  
t a b l e  13 .



TABLE 1 , R am ato d e  a n d  e n c h y t r a e i d  p o p u l a t i o n s  p e r  1ÖÖÖ g s a n d  a n d  e nvir o m t ent a i  f a c t o r s  f o r  t h e  s a m p le s  c o l l e c t e d
f ro m  e a c h  d e p th  i n  APRIL 1 9 6 6 ,

D e p th  (cm ) 0  10  2 0  3 0  4 0  5 0  6 0  70 60  90

M o is t u r e  (% p o r e  s p a c e ) 1 5 ,0 2 0 .0 2 2 .9 2 3 .8 2 7 .6 2 7 .1 2 6 . 6 2 9 .0 4 1 ,9 3 4 ,3

T e m p e r a tu r e  ( ° C ) 1 6 ,0 1 7 .0 1 7 .0 1 7 .0 1 7 .0 1 7 ,0 17,.3 1 7 .3 1 7 .5 1 7 ,6
S a l i n i t y  ( ° / o o 2 . S 2 .2 1 ,9 1 .3 1 .1 1 .0 1,,2 1 .0 1 ,0 1 .0
pH 8 ,4 8 .3 8 .4 8 ,4 8 ,5 8 ,6 8.,6 8 .4 8 .4 i . 4

“ R e s id u e "  ( B/ k g ) 0 .9 5 7 0 .5 5 3 0 .5 7 0 0 .7 0 0 0 .4 5 3 0 ,5 9 3 0,.337 0 .3 3 3 0 .3 8 8 0 .3 6 2

L o ss  on  i g n i t i o n  {%) 2 .1 5 .0 1 .3 1 .7 1 .2 1 ,4 1,,3 1 .3 1 .3 1 ,1

S c u te l lo n e m a  m agna 84 312 155 79 152 45 4 5 36 29 8
H e m ic y c l io p h o r a  h a l o p h i l a - - - “ - - - - -
M o n o n e h o id e s  s p . - - » - - - - - - -
M e s o r h a b d i t i s  s p . 13 - - - - - 2 - - -
îC u tic o n e m a  s o . - - 7 - _ - _ -
A c r o b e lo i d e s  s y r t i s u s 3? - 41 - B ~ - 5 - 3
Z e i d i a  p a n n a 7 12 15 2 0 - - 9 3 4
C e r v i d e l l u s  s p . 23 6 - 8 » 2 - - - 3
A c r o b e le s  k o t i n ^ o t i n g u s 10 47 - 8 12 4 13 3 3 -
A c ro b e L e s  m a e n e e n e u s 30 6 15 * - - ** - -

¿ l e c t u s  s p . 3 - _ - - 2 _ - -
P a k i r a  o r a e 10 29 77 - 8 » 41 39 ] -
P a n d u r  inertia m o w h itia 27 - 29 „ - - 22 3 3 8
E re p to n e m a  i n f l a t u m » - * - 2 - *
H a l i o l e c t u s  o n e p u i 10 47 15 20 - “ 4 8 - 14

T a k a k ia  w a ip u k e a « _ - - - - " - -

S y n o n ch iu m  p a c i f i c u m 17 116 62 9L 64 41 52 53 15 38

A ren aso m a  t e r r i c o l a 7 23 15 2 0 - - 4 3 - -

E n o p lo id e s  s o . - “ - ~ ~ " ~
'

N y g o la im u s  ( N veo La larus > d i r e c t u s 97 5S 91 87 56 11 41 17 5 2 0

A p o r c e l a i m e l lu s  m a i t a i 7 23 15 16 4 2 9 8 8 3

L a b ro nema r i k i a - - - - - * - - ■ ~

D is c o la im iu m  s a b u l i 7 47 85 24 24 32 32 16 5 3

C r a s s o l a b iu m  a u s t r a l e 94 99 70 16 97- 94 73 31 15 17

D o r y l a i m e l l u s  t a h a ç lk u â - - " 4 - - - 5 - -

L e p to n c h u s  d i c e o h a l u s - 81 15 ■ " 9 3 3

My ló n c h a l a s  s fe r ia  t u s _ - - - _ » 3 - 3

My L o n c h a Lus p sa m m a a h ilu s - 29 15 28 16 4 32 19 16 17

M ic o n c h u s  r e f  L exus - - - - - - - - ■

A la im u s  p r i m i t i v u s 20 - - 9 4 - - -

A la im u s  h i m a t a n g i e n s i s - - - - 8 11 6 5 - -

L o n g ib u lb o p h o r a  a m m o p h ila e - 12 - - - 2 2 5 4 3

" O th e r  n e m a to d e s " 46 6 - 4 4 2 3 “ 3

TOTAL NEMATODES 549 9 5 3 722 4 2 5 461 207 408 245 l i i 146

E n c h y t r a e id a e 133 192 104 117 106 57 69 39 5 15



TABLE 2 ,  N em atode  an d  e n c h y t r a e i d  p o p u l a t i o n s  p e r  1000 g  s a n d  an d  e n v i r o n m e n t a l  f a c t o r s  f o r  t h e  s a m p le s  c o l l e c t e d
fro m  e a c h  d e p th  i n  MAT 1 9 6 6 .

D e p th  (cm ) 0 10 20 30 4 0 50 6 0 70 80 90

M o is t u r e  (% p o r e  s p a c e ) 2 8 .0 2 6 .2 3 8 ,1 1 9 .5 3 0 ,9 3 4 .8 3 4 .8 4 1 .9 6 4 ,8 7 7 ,2
T e m p e r a tu r e  ( ° C ) 1 7 ,0 1 4 .0 1 3 ,0 1 3 .0 1 3 ,0 1 3 ,5 1 4 .0 1 4 .0 1 4 ,5 14 5
S a l i n i t y  ( ° / o o ) 1 .2 1 .0 1 ,8 2 .4 1 ,6 1 .3 1 .6 1 ,7 1 .1 1 .0
pH 8 ,6 8 ,5 8 ,4 S , 5 8 ,5 8 .5 8 .6 8 .4 8 .5 8 .4
" R e s id u e "  ( g / k g ) 0 .7 5 1 1 ,0 3 2 1 ,2 0 7 0 .8 5 5 0 ,6 4 9 0 ,3 5 0 0 ,3 6 8 0 .4 7 4 0 .2 3 4 0 .3 8 3
L o s s  on i g n i t i o n  (%) 1 .2 1 ,2 3 .1 1 .1 1 ,4 1 ,2 1 ,4 1 .2 1 ,5 2 .3

S c u te l l o n e m a  m aena 99 116 157 143 83 75 79 5 2
H e m ic v c l io o h o r a  h a l o p h i l a - - - - - 9 . 4 3 -
M o n o n e h o id e s  s o . - - - - - - - -
M e s o r h a b d i t i s  s o . - 6 18 - - - - _ - -
? C u tlc o n e m a  s p . 6 - - 4 - - - 3 -
A c r o b e lo i d e s  s v r t i a u s - 6 - - 9 22 - - -
Z e l d i a  pu n u a » - 9 12 48 26 - - _
C e r v i d e l l u s  s p . - - - - - - - - - 2

A c r o b e le s  k o t in g o t i n g u s 6 13 56 12 9 - - 4 9
A c r o b e le s  m ae n e e n e u s - , - - - - - - "

P l e c t u s  s o . _ 19 _ _ _ _ _ _ _
P a k i r a  o r a e 5 25 9 12 22 _ 39 11 3 2
P a n d u r in e m a  m o w h itia 12 _ 9 12 9 - 11 - 5 -
E re p to n e m e  i n f l a tu m - - - " - * - - - -
Ha 1 i o i e c t u s  o n e p u i 12 6 9 - 9 13 6 11 _ -
T a k a k ia  w a ip u k e a - _ - - - - - - - -

S y n o n c h iu m  p a c i f ic u m 35 25 83 71 78 39 41 80 26 2

A re n a so m a  t e r r i c o l a 7 6 - 12 - 9 - - - -

E n o p lo id e s  s p . - - - - - ” - " - ■

Nve o l a  im u s (N y g o la im u s )
d i r e c t u s 58 76 56 95 30 35 19 4 3 ~

A p o r c e la  im e 1 l u s  ma i  t a  i _ 25 - - 22 31 3 8 - -
L a tro n e m a  r i k i a 6 19 28 - - 4 - - “ -

D is c o la im iu m  s a b u l i 23 51 83 48 78 53 11 8 a -

C r a s s o l a b iu m  a u s t r a l e 109 181 138 201 99 78 22 19 22 4

D o r y l a i m e l l u s  t a h a  t i k u s _ 25 9 12 - 18 3 - - 4

L e p to n c h u s  d i c e p h a l u s 12 19 18 12 17 9 6 - -

M y lo n c h u lu s  s t r i a t u s _ - - _ 4 _ - 3 -
M y lo n c h u lu s  o sa m m o p h ilu s - 6 - - " 9 22 " 15 12

M ic o n c h u s  r e f l e x u s - - - - 9 - - - - "
A la im u s  p r i m i t i v u s - - - 12 - - - - Í  3 2

A la im u s  h i m a t a n g i e n s i s - - - 12 - 4 6 4 3 -

L o n g ib u lb o p h o r a  a m m o p h ila e - - 9 * - - 11 “ - -
" O th e r  n e m a to d e s" 6 6 - “ " ” " 6

‘

TOTAL NEMATODES 396 630 691 666 530 434 279 153 108 39

E n c h y t r a e id a e 85 160 199 116 159 30 12 27 13 6



TABLE 3 , N em atode  a n d  e n c h y tr a e id a  p o p u l a t i o n s  p e r  1000 g  s a n d  an d  e n v i r o n m e n ta l  f a c t o r s  f o r  t h e  s a m p le s  c o l l e c t e d

fro m  e a c h  d e p th ,  i n  JUNE 1 9 6 6 ,

D e p th  (cm ) 0 10 20 30 40 50 6 0 70 80 90

M o is t u r e  (% p o r e  s p a c e ) 2 7 .6 2 6 ,6 2 7 .1 2 4 .3 3 0 .0 2 7 ,1 2 5 .2 2 5 .2 3 0 .9 3 4 .3

T e m p e r a tu r e  ( ° € ) 6 . 0 8 . 0 1 0 ,0 1 0 .0 1 0 .5 1 2 ,0 1 0 .5 1 1 ,0 1 2 ,0 1 1 .5

S a l i n i t y  ( ° / o o ) l . l 1 , 0 1 .6 1 .7 1 .5 1 .2 1 .4 1 .6 1 . 0 0 .8

pH a .  1 8 . 0 8 .1 7 .9 7 .9 7 ,9 8 ,1 8 .1 8 .  1 8 .2

“ R e s id u e 11 ( g /k g ) 0 ,7 9 6 0 .9 2 6 1 .0 5 1 1 .3 7 9 1 ,3 4 9 0 .6 8 4 0 .9 3 9 0 ,4 3 5 0 .2 7 1 Û .3 0 4

L o s s  o n  I g n i t i o n  (%) 1 .2 1 .4 1 .3 1 ,1 1 .3 1 .2 1 ,3 1 ,3 1 ,9 1 .5

S c u te l l o n e m a  m agna 337 158 43 33 10 49 27 84 6 9

H e m ic y c l io p h o r a  h a l o p h i l a - - - - - - - - .

M o n o n e h o id e s  s o . » - _ - - » - - -

M e s o r h a b d i t i s  s o . - 17 ~ - * - - - -

oonem a s p .  
A c r o b e lo i d e s  s y r t i c u s

17 _ _ 15 _ » »

69 1.1 29 - 26 - - - - ••

Z e l d i a  punua 17 - 15 22 - 35 - 31 10 _

C e r v i d e l l u s  s p . - » 15 - _ ■ - _ 2 -
A c r o b e le s  k o t i n g o t i n s r j s 78 23 36 - 10 15 9 20 - 7
A c r o b e le s  m ae n e e n e u s 9 28 - 17 26 45 41 7 - 2

P l e c t u s  s p . _ - - 6 5 - 5 _ _ -

P a k i r a  o r a e - 11 58 28 10 20 'i o 14 12 16
P a n d u r in e m a  m o w h it ia 87 28 - - - 10 - 3 2 16

E re p to n e m a  i n f l a t u m - - - - - - - - _ -
H a l i p l e c t u s  o n e p u i 61 102 - 11 - 55 18 - 14 7

T a k a k ia  w a ip u k e a - - - - - - - - -
Sv n p n c h  lum  mpa  c i f  ie im - i  a s 11 36 25 9 - 33 107
A re n a so m a  t e r r i c o l a 35 57 80 50 36 15 _ 7 _ 2
E n o p lo id e s  s p . - - - - - - - - , -

ty g o ia iw m s>
d i r e c t u s 208 213 138 to o 51 20 2? 20 14 5

A p o r c e l a i m e l lu s  m a i t a i » - 15 6 - 10 18 3 6 14
L a tro n e m a  r i k i a - - . - - - 5 _ _ ..

D is c o la im iu m  s a b u l i 17 23 36 28 61 84 86 142 33 39
C r a a s o l a b lm n  a u s t r a l e 173 220 252 404 281 212 222 64 -39 14
D o r y l a i m e l l u s  t a h a  t i k u s 35 11 15 6 31 ' 45 18 3 4 _

L e p to n c h u s  d i e e p h a l u s 17 17 36 11 36 - 5 3 - -

M y lo n c h u lu s  s t r i a t u s _ „ . . _ - 5
M y lo n c h u lu s  O sam m oohil u s 1? - 29 33 - 20 *9 l à 2 17
M ic o n c h u s  r e f l e x u s « - - - - 15 _ _

A la im u s  p r i m i t i v u s - - - 17 10 - _ 10 _ 14
A la im u s  h i m a t a n g i e n s i s 61 40 - - - „ _ „ 4 5
L o n g ib u lb o p h o r a  am m o p h ila e 35 28 15 11 5 - _ _ _ 5
" O t h e r  n e m a to d e s " 9 6 7 11 5 10 9 3 2 9

TOTAL NEMATODES 1265 1010 927 805 654 685 535 4 2 8 183 295
E n c h y t r a e id a e 153 169 141 2 24 25 8 141 2 12 60 51 35



TABLE 4 . N em atode  a n d  e n c h y t r a e i d  p o p u l a t i o n s  p e r  1000 g s a n d  a n d  e n v i r o n m e n ta l  
f a c t o r s  f o r  t h e  s a m p le s  c o l l e c t e d  f ro m  e a c h  d e p th  i n  JULY 1 9 6 6 . ( S i t e  
p a r t i a l l y  f l o o d e d :  w a t e r  l e v e l  a t  47 cm ).

D e p th  (cm ) 0 10 20 30 40 50

M o is tu r e  (% p o r e  s p a c e ) 4 5 .3 42 ,4 4 7 .2 6 0 ,0 1 0 0 .0 1 0 0 .0
T e m p e r a tu r e  ( °C ) 7 .0 6 .5 6 .5 7 .0 8 .0 8 .0
S a l i n i t y  ( ° / o o ) 0 .5 0 .8 0 .7 0 .6 0 .4 0 ,5
pH 7 .5 7 5 7 .6 7 .9 7 .7 7 ,6
'‘R e s id u e "  ( g /k g ) 0 .8 3 7 0 .9 7 6 1 .0 7 3 1 ,3 9 6  1 .2 8 7 0 .7 1 7
L o s s  o n  i g n i t i o n  (%) 1 .1 1 .2 1 ,2 1 .0 1 .3 1 .3

S c u te l l o n e m a  m agna 205 147 221 108 49 59
H e m ic y c l io p h o r a  h a l o p h i l a - _ - _ -
M o n o n e h o id e s  s p . - - - - -
M e s o r h a b d i t i s  s p . - 7 - 18 - -
Î C u t ic o n e m a  s p . 18 - 7 - - -
A c r o b e lo i d e s  s y r t i s u s - - - - - -
Z e l d i a  pu n u a - 8 .
C e r v i d e l l u s  s p . - - - . 6
A c r o b e le s  k o t i n g o t i n g u s 101 76 16 90 27 53
A c r o b e le s  m a e n e e n e u s 63 70 110 44 35 78

P l e c t u s  s p . 81 - 32 72 50 6
P a k i r a  o r a e - 14 23 26 5 47
P a n d u r in e m a  m o w h itia 206 105 126 62 35 -
E re p to n e m a  i n f l a t u m - - - - -
H a l i p l e c t u s  o n e p u i 63 70 39 54 9 59
T a k a k ia  w a ip u k e a - _ 16 36 9 -
S y n o n ch iu m  p a c i f ic u m 35 63 16 99 14 83
A ren aso m a  t e r r i c o l a 35 90 23 108 75 36
E n o p lo id e s  s p . - - _ - - -

N y g o la im u s  (N y g o la im u s )  d i r e c t u s 170 179 188 172 44 118
A p o r c e l a i m e l lu s  m a i t a i - 21 _ 18 - -
L a tro n e m a  r i k i a - 14 - 8 - 6
D is c o la im iu m  s a b u l i _ 14 - 44 36 53
C r a s s o l a b iu m  a u s t r a l e 206 246 149 226 141 65
D o r y l a i m e l l u s  t a h a t i k u s - - - 8 14 -
L e p to n c h u s  d i e e p h a l u s 45 27 16 - 12

M y lo n c h u lu s  s t r i a t u s 36 27 - - -
M y lo n c h u lu s  p sa m m o p h ilu s - _ 7 - 6
M ic o n c h u s  r e f l e x u s - - - 54 _ -
A la im u s  p r i m i t i v u s - 14 47 90 6 18
A la im u s  h i m a t a n g i e n s i s - - 7 _ -
L o n g ib u lb o p h o r a  am m o p h ila e 9 - - IS 14 24
" O th e r  n e m a to d e s" 9 - 16 26 33 IS

TOTAL NEMATODES 1282 1184 1059 1389 595 747
E n c h y t r a e id a e 292 249 214 226 90 90



TABLE 5 . N em atode an d  e n c h y t r a e i d  p o p u l a t i o n s  p a r  1000 g  sa n d  and  e n v i r o n m e n ta l  
f a c t o r s  f o r  th e  s a m p le s  c o l l e c t e d  f ro m  e a c h  d e p th  i n  AUGUST 1 9 6 6 , ( S i t e  
p a r t i a l l y  f l o o d e d :  w a t e r  l e v e l  a t  54 cm ).

D e p th  (cm ) 0 10 20 30 40 50

M o is tu r e  (% p o r e  s p a c e ) 3 4 ,8 4 1 ,9 4 7 ,7 8 9 .0 9 8 .5 9 9 .4

T e m p e r a tu r e  ( ° C ) 8 .0 7 ,0 8 ,0 9 ,0 9 .0 1 0 .0
S a l i n i t y  ( ° / o o ) 1 ,2 1 .1 1 .1 0 ,6 0 .5 0 .5
pH 7 ,8 7 ,8 7 .9 7 ,9 7 .6 7 .6
" R e s id u e "  ( g /k g ) 0 ,7 6 5 1 ,2 2 0 1 .1 2 3 0 ,5 7 6 0 .6 0 5 0 .5 1 7
L o s s  o n  i g n i t i o n  (%) 1 .4 1 .1 1 .5 1 ,0 1 .0 1 .2

S c u te L Io n e m a  m agna 185 160 13 56 57 42

H e m ic y c l io p h o r a  h a l o p h i l a - - - - 8 -
M o n o n e h o id e s  s p . - - - - - _

M e s o r h a b d i t i s  s p . - 8 - - -
? C u tic o n e m a  s p . 5 - 4 4 - -
A c r o b e lo i d e s  s v r t i s u s - - 13 8 - -

Z e l d i a  o u n u a - - - - 8 5
_ 11 . _ _ _

A c r o b e le s  k o t in R O tin a u s 52 45 53 - - 5
A c r o b e le s  m ae n e e n e u s 66 63 85 - 12 _

P l e c t u s  s p . 14 11 4 16 4 -

P a k i r a  o r a e 9 34 8 28 16 5

P a n d u r in e m a  m o w h itia 42 63 61 24 20 5

E re p to n e m a  i n f l a tu m
H a l i p l e c t u s  o n e p u i 204 69 81 68 37 10

T a k a k ia  w a ip u k e a _ 4 _ - .

S y n o n ch iu m  p a c i f ic u m 24 23 35 52 20 5
A re n a  s orna t é r r i c o la 19 28 85 24 33 -

E n o p lo id e s  s p . - - - - - -

N y e o la  im us ( N y g o la im u s ) d i r e c t u s 94 108 81 48 8 10
A p o r c e la  im e 1 lu s  ma i  t a  i 9 -  • - 4 - _

Lab ro n em a r i k i a 5 - 4 4 - -
D is c o la im iu m  s a b u l i  9 34 -  8 16 15
C r a s s o l a b iu m  a u s t r a l e 146 138 61 24 50 26
D o r y l a i m e l l u s  t a h a  t i k u s 14 11 4 - 28 5
L e p to n c h u s  d i c e p h a l u s - 23 - 12 8 10

M y lo n c h u lu s  s  t r i a  tu s 5 _ 4 - - -

M y lo n c h u lu s  p sa m m o p h ilu s 18 69 8 16 4 5

M ic o n c h u s  r e f l e x u s _ 23 8 12 - -
A la  im us p r i m l t  iv u s 38 74 39 16 45 10
A la im j s  h i m a t a n g i e n s i s _ - 8 _ _ _

L o n g ib u lb o p h o r a  am m o p h ila e 14 - 8 - - 5

" O th e r  n e m a to d e s " 62 23 26 12 15

TOTAL NEMATODES 1034 1010 705 436 374 178
E n c h y t r a e id a e 200 255 225 47 27 18



TABLE 6 ,  N em atode  a n d  e n c h y t r a e i d  p o p u l a t i o n s  p e r  1000  g  s a n d  a n d  e n v ir o n m e n ta l ,  f a c t o r s  f o r  t h e  s a m p le s  c o l l e c t e d
fro m  e a c h  d e p th  i n  SEPTEMBER 1 9 6 6 , { S i t e  p a r t i a l l y  f l o o d e d :  w a t e r  l e v e l  a t  8 0  c m .) .

D e p th  { cm) 0 10 20 30 40 50 60 70 80

M o is t u r e  (% p o r e  s p a c e ) 3 0 .0 1 0 .5 2 7 .6 3 0 .5 3 7 ,2 4 9 .1 7 0 .3 7 3 ,8 8 0 .9
T e m p é ra tu re  ( ° C ) 1 4 ,0 1 3 .5 1 3 ,0 1 3 ,0 1 3 .0 1 2 ,5 1 3 .0 1 2 .5 1 2 ,0
S a l i n i t y  ( ° / o o ) 0 . 7 0 .4 1 .2 1 .2 0 .9 0 ,7 0 .4 Qi 5 0 .4

PH 7 .5 7 .8 8 . 0 8 .2 a . 2 a . 2 8 .1 f l . l 8 .2
" R e s id u e "  ( g / k g ) 1 ,0 2 1 0 .8 7 0 1 .230 1 ,4 0 0 0 ,8 9 1 o . s o i 0 « 494 0 ,6 0 6 0 ,288
L o s s  o n  i g n i t i o n  (%) 1 .2 0 .8 1 .3 1 ,6 1 .7 1 ,2 1 .2 1 .2 1 .2

S c u te l l o n e m a  m agna 176 2 0 8 171 121 46 30 8 1 1
H e m ic y c l io p h o r a  h a l o p h i l a - - - - - „ * 1 1
M o n o n e h o id e s  s p . - - - - - - - - -
M e s o r h a b d i t i s  s p . 4 5 - - - 3 _ 1 I
? C u tic o n e ra a  s p . IB 6 2 7 5 - 2 5 -
A c r o b e lo i d e s  s v r t i s u s 56 9 6 3 2 1 1 3 -
Z e i d i a  o u n u a 23 31 31 5 9 5 - - -
C e r v i d e l l u s  s p . 2 - 1 2 - - - - -
A c r o b e le s  k o t i n g o t i n g u s 33 11 16 - 3 19 5 1 -

A c r o b e le s  m a e n e e n e u s 121 29 16 24 2 15 9 “ -

P l e c t u s  s p . _ 3 5 2 - - _ _

P a k i r a  o r a e _ Z 11 8 2 22 2 -
P a n d u r in e rn a  m o w h itia 114 76 74 88 1? 17 15 3 6

I s e a E a o ê m U a i l â E i s 12 8 5 1 6 - X - -

H a l i p l e c t u s  o n e p u i 111 106 45 63 25 8 - 4 2

T a k a k ia  w a ip u k e a - 6 16 13 - - 5

S y n o n c h iu m  p a c i f ic u m 33 30 50 10 86 70 11 14 6
A ren aso m a  t e r r i c o l a 37 31 18 3 3 12 5 2 -
E n o p lo id e s  s o . - - - - - 1 3 1

N y g o la im u s  ( N y g o la im u s )
d i r e c t u s 82 46 45 54 34 6 10 1 -

Ap o r e  e l a  im a 1 l u s  m a i t a i 8 13 1 1 - -, - - -
L a tro n e m a  r i k i a _ - - - - - -
D is c o la im iu m  s a b u l i 27 8 95 20 59 35 12 2 3
C r a s s o i a b iu m  a u s t r a l e 190 69 73 41 56 42 17 5 4
D o ry l a  im a i l u e  t a h a  t i k u s 19 3 6 16 a 5 7 5 4
L e p to n c h u s  d i e e p h a l u s 1? ft 6 - 7 2 - • -

M y lo n c h u lu s  s t r i a t u s 5 _ _ _ I _

M y lo n c h u lu s  p sa m m o p h ilu s - _ 1 ? _ 6 6 3 2
M ic o n c h u s  r e f l e x u s ? , 3 6 5 - 2 - -

A la im u s  p r i m i t i v u s 29 6 8 16 4 5 2 1 3
A la im u s  h i m a t a n g i e n s i s - 3 - - - 2 . - -

L o n g ib u lb o p h o r a  am m o p h ila e 7 - 7 1 12 10 1 1 1
" O th e r  n e m a to d e s" 19 7 4 9 12 2 2 - -

TOTAL NEMATODES 1161 723 706 524 4 2 8 324 116 54 41
E n c h y t r a e id a e 156 125 113 100 59 78 17 5 10



TABLE 7.  N em atoda  a n d  e n c h y t r a e i d  p o p u l a t i o n s  p e r  1000 g s a n d  a n d  e n v i r o n m e n t a l  f a c t o r s  f o r  t h e  s a m p le s  c o l l e c t e d
from e a c h  d e p th  i n  OCTOBER 1966.

D e p th  (c m ) 0 10 20  30 40  50  6 0  70  80  9 0

M o is t u r e  (% p o r e  s p a c e ) 19 .5 2 0 ,5 19 .0 2 1 .4 2 1 .9 2 7 ,6 3 3 .8 38 .6 7 3 .0 8 8 ,2
T e m p e r a tu r e  ( ° C ) 15 .5 14,5 1 4 .0 1 4 .0 1 4 .0 1 4 .0 14 ,5 14,5 14 .5 14,0
S a L i n i t y  ( ° / o o ) 2 .4 2 ,1 2 .3 2 .1 1 .9 1 ,3 1 .3 1 ,2 0 .6 n .fi

pH 7 ,8 8 ,1 8 .2 8 ,2 8 .0 8 ,2 8 .2 a .2 8 .2 8 ,2
“R e s id u e "  ( g / k g ) 0 .8 Û 9 0 ,941 0 .9 1 0 0 .3 9 0 0 .656 0.57B 0 ,4 3 8 0 ,509 0 ,3 4  3 0 ,2 6 8

L o ss  o n  i g n i t i o n  (%) 0 ,9 1 .1 1 .1 1.1 1 .2 1 ,3 1.1 1 .3 1 .0 1 .0

S c u te l l o n e m a  m agna 174 203 197 82 140 53 2 2 5 -
H e m ic v c L to p h o ra  h a l o p h i l a - - - - - - - - 2

M o n o n e h o id e s  s p . - - 5? 10 7 - 2 - -

M e s o r h a b d i t i s  sp» - - 7 - - 2 - - -
I C q t ic o n e m a  s p . 22 25 78 18 » 8 10 - - -
A c r o b e lo i d e s  s y r t i s u s - 6 21 5 - - - - - -
Z e l d l a  p u n u a 19 50 15 25 8 7 - - -
C e r v i d e l l u s  s p . n - 14 - - - - - _ -
A c r o b e le s  k o t i n g p t i n g u s » - 57 8 - - 2 - -
A c r o b e le s  m ae n e e n e u s l í 13 21 15 - - 2 2 - -

P l e c t u s  s p . . » - . - - - . -

P a k i r a . o s a e - - - 3 * 4 12 4 3 -
P a n d u r in em a  m o w h itia 39 25 85 5 - - 2 2 3 9
E re p to n e m a  i n f l a t u m - 13 - - - - - - -
H a i io le q fc u s  o n e p u i 33 88 128 25 39 11 - “ 2 4

T a k a k ia  w a ip u k e a - " 5 " - - - - 7

S y n o n c h iu m  p a c i f ic u m 39 38 64 10 21 89 16 2 0 6 4
A re n a so m a  t e r r i c o l a 6 19 - - 4 - 2 _ - -

E n o p lo id e s  s o . - ~ ~ ■“ " * ~

N y g o la im u s  ( N y g o la im u s )  d i r e c t u s . 03 100 50 28 23 8 7 2 1 7

A p o r c e l a i m e l lu s  m a i t a i 6 - - 5 - S - 6 3 1 7

L ab ro n em a  r i k i a - - - - - - 2 - “ -
D is c o la im iu m  s a b u l i 17 13 23 54 15 49 10 - -
C r a s s o l a b iu m  a u s t r a l e U 5 44 43 30 22 74 13 2 “ “

D o r y l a i m e l l u s  t a h a t i k u s - - 21 8 - 11 5 ~ - -
L eo  t o n c h u s  d i c e o h a l u s 22 38 *- ' • ■ " ~ *■ " '

M y lo n c h u lu s  s t r i a t u s 11 - ■ - - 4 - _ -

M y lo n c h u lu s  P sa m m o p h ilu s - - - - 7 - 21 6 - >

M ic c m c l^ s  r e f  t e x u s - - - - - - - - “ -
A la im u s  p r i m i t i v u s - - - - - - - - 2

A la im u s  h i m a t a n g i e n s i s - * - - “ - - 2

L o n g ib u lb o p h o r a  a m m o p h ila e 2 - 2 1 1 21 30 3 “ 1 -
" O th e r  n e m a to d e s " 22 - - 8 7 4 4 6 5 4

TOTAL NEMATODES 613 644 895 314 371 32? 161 64 41 74

E n c h y t r a e id a e 134 71 101 34 57 26 22 26 32 2 8



TABLE 8« N em ato d e  a n d  e n c h y t r a e i d  p o p u l a t i o n s  p e r  1000 g o f  s a n d  an d  e n v i r o n m e n t a l  f a c t o r s  f o r
t h e  s a m p le s  c o l l e c t e d  f ro m  e a c h  d e p th  i n  NOVEMBER 1 9 6 6 .

D e p th  (e ra ) D 10 20 30 40 50 60 70 80 90

M o is tu r e  (% p o c a  s p a c e ) 2 6 .2 2 6 .6 2 8 .6 1 5 .7 1 3 .3 1 4 .3 2 0 ,0 1 4 ,3 2 2 ,4 3 5 ,7

T e m p e r a tu r e  ( ° C ) 2 0 .0 1 5 .0 1 5 ,0 1 5 .0 1 5 .5 1 6 .0 1 6 ,0 1 5 ,0 1 5 .5 1 5 ,5
S a l i n i t y  ( ö / o a ) 1 .6 1 .7 1 .8 2 ,4 3 .2 4 .1 2 ,9 3 ,1 2 .5 1 .2

pH 8 .4 8 .4 8 .4 8 ,5 8 .5 8 ,4 8 .5 8 , 5 8 ,5 8 ,4

’’R e s id u e "  ( g / k g ) 1 .1 6 1 0 ,6 8 4 0 .7 7 9 0 .7 2 1 0 ,5 4 7 0 .5 2 ? 0 ,8 8 7 0 ,4 0 8 0 ,3 6 8 0 .3 8 ft

L o ss  o n  i g n i t i o n  (%) 1 ,0 1 .1 1 .2 1 ,1 1 2 1 ,2 1 .3 1 ,2 1 .1 1 .2

S c u te l lo n e m a 155 s o 41 59 34 - 30 33 6 13 5

H e m ic y c l io p h o r a  h a l o p h i l a - - » - - - “ - » 2

Mpnp.ncho i  d e s  s p . - - - - - _ . 22 5
M e so rh a b d i t i g  s p . „ - - _ - - - » 2

? C u tic o n e m a  s p . _ 32 12 8 10 3 - 9 18 2

A c r o b e lo i d e s  s y r t i s u s 8 8 * - - 3 6 4 2
Z e l d i a  p a n u a - 24 6 _ 19 14 2 - 4 2

C e r v i d e l l u s  s p . 8 8 - - - - ? . 8 .

A c r o b e le s  k o t i n e o t i n ^ u s 15 8 é 4 - 3 9 3 4 -
A c r o b e le s  m a e n e e n e u s - - 24 12 - 7 5 12 - -

M r c t u s  s p . - 6 - 5 _ - - - -

P a k i r a  o r a e - - - 4 14 3 ? 3 13 B

P a n d u r in e m a  m o w h it ia - 8 46 4 - 3 2 - _ -
E re p to n e m a  i n f l a t u m - - - , - » - . 4 -
H a l i p l e c t u s  o n e p u i 97 105 46 12 10 - 3 8 .
T a k a k ia  w a ip u k e a - - - _ - - - - -
S y n o n ch iu m  p a c i f i c u m 31 16 30 12 10 - - 3 8 .

A re n a so m a  t e r r i c o l a - 40 6 » - - » - -

E n o p lo id e s  s p . - - - - - _ - - " -

N y g o la im u s  ( N y g o is  i m u s ) d i r e c t u s 15 16 64 59 24 10 9 6 4 -

A p o r c e l a i m e l lu s  m a i t a i 31 8 30 4 14 3 5 3 4 2

L abronem a r i k i a - * * - 5 - - - - 2

D is c o la im iu m  s a b u l i 8 16 12 17 10 3 9 12 4 19

C r a s s o l a b iu m  a u s t r a l e 8 16 18 12 14 10 9 9 _ -
D o r y l a i m e l l u s  t a h a t i k u s 23 8 12 _ - - 5 _ 13 -
L e p to n c h u s  d i e e p h a l u s - - - 4 - - 3 , 8

M y lo n c h u lu s  s t r i a t u s - ~ - - - _ - - - -
M y lo n c h u lu s  p s a m m o p h ilu s - 8 - 4 5 3 » 9 9 ; i
M ic o n c h u s  r e f l e x u s - - - - - -
A la im u s  p r i m i t i v u s 8 - 6 - _ ? 3 - -
A la im u s  h im a t/j p a l e n s i s - - 6 4 _ - - - .
L o n e ib u  Ih o o h o ra  a tm a o h i l a e 16 - - - - - 9 _ 2

" O th e r  n e m a to d e s 1' 8 - 6 - - 14 2 3 8 S

TOTAL NEMATODES 415 4 1 ? 37? 219 164 116 n s 122 153 88

E n c h y t r a e id a e 107 56 73 48 39 36 46 38 H 15



TABLE 9 .  Nema c o d e  a n d  e n c h y t r a e i d  p o p u l a t i o n s  p a r  1000 g  s a n d  a n d  e n v i r o n m e n t a l  f a c t o r s  f o r  th e
s a m p le s  c o l l e c t e d  f ro m  e a c h  d e p th  i n  DECEMBER 1 9 6 6 ,

D epth (cm) 0 IO 20 50 40 50 60 70 80 90

M o is tu r e  {% p o r e  s p a c e ) 2 0 .0 2 1 .9 2 4 .3

T e m p ers t u r e  { °G ) 2 0 .0 2 0 .0 2 0 .0

S a l i n i t y  ( 0 / o o ) 2 .9 2 .4 2 .2

pH 8 .1 8 .4 8 ,4

" R e s id u e 11 ( g / k g ) 0 .8 9 3 0 ,7 9 0 0 .9 0 5

L o ss  on  i g n i t i o n  (%) 1 .0 0 ,5 1 .2

S c u t e 1 ionem a magna 75 68 87

H e m ic y c l io p h o r a  h a l o p h i i s - - -
M o n o n e h o id e s  s p . - 6 »
M e s o r h a b d i t i s  s p . - - -

? C u tic o n e m a  s p . 17 18 16

A c r o h e I o i d e s  s v r t i s u s 6 - 5
ü e l d i a  p u n u a 12 37 53

C e r v i d e l l u s  s p . 6 5
A c r o b e le s  k o t i n e o t i n a u s 35 18 *

A e ro b e  l e s  m ae n e e n e u s 84 12 16

P l e c t u s  s p . _ - -

P a k i r a  o r a e - 6 5
fa n d u r in e m a  m o w h itia 58 3 0 32
E re p to n e m a  i n f l a t u m 6 , -
Ha i  i p l e c t u s  o n e p u i 215 116 75

t a k a k i a  w a ip u k e a - - -

Sy no  rich A .um . . .d e i f i c u m 35 18 11
A re n a so m a  t e r r i c o l a 12 24 27
E n o p lo id e s  s o . - - -

N y g o la im u s  ( N y g o la im u s )  d i r e c t u s 70 68 70
A p o r c e la im .e l . lu s  m a tta * 12 2 4 n
L a tro n e m a  r i k i a 6 _

D is c o la im iu m  s a b u l i 17 6 s
C r a s s a i a b iu m  a u s r - r a ïp 75 43 102
D o r y la im e L iu s  t a h a f i k n s - 6 11
L e p to n c h u s  d i c e o h a lu s - 18 16

M y lo n c h u lu s  s t r i a t u m . _

M y lo n c h u lu s  p sa m m o p h ilu s - 6 5
M ic o n c h u s  r e f l e x u s 17 -

A la im u s  D r i m i t i v n s 29 18 18
A la im u s  h i m a t a n g i e n s i s 6 12 _

L o n g ib u lb o p h o r a  am m o p h ila e - . _

" O th e r  n e m a to d e s " 17 6 n

TOTAL NEMATODES 790 560 579
E n c h y t r a e id a e 212 93 9Q

25. 7 2 3 ,3 2 6 .2 26. 2 22. 9 3 5 ,7 42 .8
20, 0 2 0 ,0 1 9 t 5 19, 5 IB. 5 18,0 18 ,0

2 , I 2 .2 2 ,2 3. 5 3, 7 2 ,4 2 ,3
8 ,2 8 .3 8 ,4 8, 3 8. i 3 . 0 7,9
Q,.923 0 ,6 1 2 0 ,6 1 0 o. 6 39 0.,345 0 ,4 1 0 0,3¿
1..2 1 .4 1 .4 1,. 3 1.,2 1 ,3 1.1

9 SI 50 44 50 74 n

9 , w 6 30
4 - - 3 -

18 25 - 2 6 4 8
» - - - 6 20 -

32 25 42 12 37 18 43
- - - 8 6 - ~
- , - - 3 - 6

13 33 44 24 41 13 -

4
-

3 2
- -

3
22 4 8 10 6 4 6

57 21 23 14 8 23 .

- - - - - _
- 8 U 20 31 31 83

13 - - 12 - -
- - - - 3 - -

72 50 . 24 2
13 8 1? 14 6 13 ,
4 - - - _ _ _
4 25 6 16 ? 1 4 11

54 25 42 50 25 33 57
_ 4 . 12 3 4 6
- ' S 3 “ 17 2 -

- - - _ « _
4 4 - 6 23 9 6
- - - - 3 - 6

28 - 3 2 6 - -
- - - _ _ .

4 4 6 - _ _
22 12 17 4 23 4 -

185 307 275 2 76 331 256 276
42 106 96 121 12  139



TABLE 1 0 , N em ato d e  artd e n c h y  t r a e i d  p o p u l a t i o n s  p e r  1000  g  s a n d  a n d  e n v i r o n m e n t a l  f a c t o r s  f o r  t h e
s a m p le s  c o l l e c t e d  f ro m  e a c h  d e p t h  i n  JANUARY 1 9 6 7 ,

D e p th  ( cm) 0 10 20 30 4 0 50 60 7 0 5 0 9 0

M o is tu r e  {% p o r e  s p a c e ) 1 7 ,6 2 1 ,4 2 8 . 6 2 2 ,8 1 5 ,7 1 9 ,5 2 5 ,7 2 1 , 9 2 3 .3 3 9 , 5
T e m p e r a tu r e  ( ° C ) 1 8 . 5 2 0 ,0 2 0 .5 2 0 ,5 2 0 .5 2 0 ,5 1 9 ,5 1 9 .5 1 9 ,5 1 8 ,5
S a l i n i t y  { ° / o o ) 3 ,9 2 ,4 2 ,1 2*5 3 ,3 2 ,7 2 , 4 2 .5 2 , 4 1 . 7
pH 8 , 0 7 ,8 7 .8 7 ,8 7 .8 7 .9 8 ,0 7 ,7 7 . 8 7 .9
" R e s id u e "  ( g / k g ) 0 ,8 6 4 1 109 1 .4 9 5 1 . 1 1 8 0 ,8 2 2 0 ,5 7 7 0 ,6 7 1 0 .4 4 8 0 . 4 1 7 0 , 3 1 3
L o s s  o n  i g n i t i o n  (% ) 1 . 2 1 ,1 1 .2 1 , 3 1 , 2 1 .4 1 . 1 1 . 0 1 . t 1 . 0

S c u te l l o n e m a  m agna 57 72 48 4 4 58 69 47 76 30 5
H e m ic y c l io p h o r a  h a l o p h i l a - - - - - - - » _ .

M o n o n c h o id e s  s o . - - - - - » « - -

M e s o r h a b d i t i s  s p . - - _ - - 8 2 - . -
T C u tic o n e m a  s p . 14 - 11 7 3 - - - 2 2
A c r o b e lo i d e s  s y r t i s u s 6 10 - - - - 4 - 4 .

Z e l d i a  p u n u a 10 38 22 70 13 38 20 15 6
C e r v i d e l l u s  s p . - - - - - - 2 » - -

A c r o b e le s  k o t i n a o t i n g u s 34 14 - 12 9 3 4 8 - -

A c r o b e le s  m ae n e e n e u s 86 72 32 14 “ 10 25 3 2 2

P l e c t u s  s p , - 5 - - - - - . « 2

P a k i r a  o r a e 10 - - 9 3 6 5 9 12
F a n d u r in e m a  æ o w h it ia 29 43 - 12 17 - 13 3 9 8
E re p to n e m a  i n f l a t u m 11 - - - _ - - . - -

H a l i p l e c t u s  o n e p u i 339 136 76 26 3 8 6 5 4 2

T ak a k i a wa L oukea - - - - - - - - - -
S y n o n c h iu m  p a c i f ic u m 11 34 16 26 66 23 21 28 24 14

A ren aso m a  t e r r i c o l a 29 179 131 54 58 13 15 10 - 2

E n o p lo id e s  s p . - - - - - * - - ■ “

N y g o la im u s  (N y g o la im u s }  d i r e c t u s 57 73 76 98 66 48 44 48 11 3

A p o r c e l a i m e l lu s  m a i t a i - 14 21 17 14 13 2 3 4 -

L ab ro n em a  r i k i a - 10 16 5 - 3 10 5 6 -

D is c o la im iu m  s a b u l i 6 - 11 14 9 5 13 IS 9 9

C r a s s o i a b iu m  a u s t r a l e 181 72 4 3 24 34 33 56 40 19 15

D o r y l a i m e l l u s  t a h a t i k u s 34 10 21 - 11 5 - 8 - -

L e D io n c h u s  d i c e o h a l u s 29 19 5 * - • ■ 2 6

M y lo n c h u lu s  s t r i a t u s - - 21 - - - - - -

M y lo n c h u lu s  p s a m m o p h ilu s - 39 59 24 26 13 10 6 3

M ic o n c h u e r e f l e x u s - 19 - 2 *• - - - - 2

A la im u s  p r i m i t i v u s 14 10 21 7 - ft 6 8 - -
A la im u s  h i m a t a n g i e n s i s - - “ - - - " - -

L o n g ib u lb o p h o r a  a m m o p h ila e - - » - - » » _ - 2

" O th e r  n e m a to d e s " 14 14 16 7 11 8 6 - ' “

TOTAL NEMATODES 951 855 662 4 15 4 6 9 27 3 333 298 166 95

E n c h y t r a e id a e 2 6 8 254 281 133 212 104 100 65 60 83



TABLE ï 1 . N em atode a n d  e n e h y t r a e i d  p o p u l a t i o n s  p e r  1 000  S s a n d  an d  e n v i r o n m e n t a l  f a c t o r s  f o r  t h e  s a m p le s
c o l l e c t e d  f ro m  e a c h  d e p th , i n  FEBRUARY 1 9 6 7 .

D e p th  (cm ) 0  10 20  30 40  50  60 70  80  90

M o is t u r e  (% p o r e  s p a c e ) 1 8 ,6 2 3 .8 2 0 .0 1 8 .6 1 8 .1 1 7 .6 2 1 ,0 2 4 ,3 3 2 ,9 4 7 .2

T e m p e r a tu r e  ( °C ) 2 1 .5 2 1 .0 2 0 .0 2 0 ,0 2 0 .0 2 0 .0 2 0 ,0 2 0 ,0 1 9 .5 1 9 .0

S a l i n i t y  ( ° / o o ) 7 .0 3 .7 5 .0 5 .6 5 ,9 5 ,2 5,1. 4 ,2 3 ,5 2 ,5
pH 7 .8 7 ,9 7 .8 7 .8 7 .9 8 . 0 8 ,0 8 .1 8 ,0 8 .1

" R e s id u e ' ' ( g /k g ) 1 .2 6 7 1 004 1 ,6 7 4 0 ,9 9 8 1 ,1 2 4 0 ,5 6 1 0 ,5 8 9 0 ,7 5 9 0 .4 5 9  0 .3 4 0

L o s s -o n  I g n i t i o n  (%) 1 .0 1 .1 1 .2 1 .5 1 .6 1 .2 2 ,0 1 ,1 1 .2 1 .1

S c u te l lo n e m a  a a ftp a 36 47 26 28 6 0 59 45 16 7 2

H e m ic y c l io p h o r a  h a l o p h i l a . - - - - _ * - - -
M o n o n c h o id a s  s p . - - - - - - 4 - - _

M e s o r h a b d i t i s  s p . 14 - 3 - * - - _ - -

ÎC u t ic o n e m a  s p . 10 7 8 - . 7 2 2 3 _

A c r o b e lo i d e s  s y r ç i j s u s - - - - - 10 - - *- -
Z e l d i a  p u n u a 29 10 28 67 64 52 45 33 35 2
C e r v i d e l l u s  s p . - - - - ~ - - - - -

A c r o b e le s  k o t i n g o t i n g u s 33 27 J 5 to 41 24 9 12 3 -
A c r o b e le s  ru aen een e iis 36 20 5 7 - 38 - 2 _ -

P l e c t u s  s c , 5 - - - 2 - _ 2 - _

P a k i r a  o r a e 7 7 2 - 5 21 2 2 7 18

P a n d u r in e m a  m o w h it ia 45 61 15 38 7 7 13 - - -
E re p to n e m a  i n f l a tu m - - - - - 3 - - -

H a l i p l e c t u s  o n e p u i 53 61 25 1? 10 - 7 7 3 -
T a k a k ia  w a ip u k e a - - - - -, - - - - -
S y n o n ch iu m  p a c i f ic u m 26 22 15 21 10 - 40 43 40 44
A ren aso m a  t e r r i c o l a 41 17 15 7 5 . - - 10 -
E n o p lo id e s  s p . * - - - ** - - - 7

N y g o la im u s  ( N y g o la im u s  d l r e c t u * 31 66 52 38 46 111 100 30 50
A p o r c e l a i m e l lu s  m a i t a i 26 5 16 17 7 3 4 9 7 2
L ab ro n em a r i k i a 17 2 « - - _ - _ 7 2
D is c o la im iu m  s a b u l i 17 - 7 12 31 7 5 7 -
C r a s s o la b iu o i 126 32 56 89 ,4 3 24 76 43 57 23
D o r y l a i m e l l u s  t a h a  t i k u s 17 5 15 3 5 7 7 5 1 -
L e p to n c h u s  d i c e o h a l n s 12 - _ - 2 - 4 2 3 -

M y lo n c h u lu s  s t r i a t u s 2 _ _ 3 - 3 _ _

M y lo n c h u lu s  p sa m m o p h ilu s 14 10 . 14 31 14 - 5 28 15
M ic o n c h u s  r e f l e x u s 2 - _ _ _ 7 - 7 2
A la im u s  p r i m i t i v u s 19 7 10, 3 17 io 9 - 3
A la im u s  h im sC a n p i enai,.«? - - - - - - - - -
L o n g ib u lb o p h o r a  am m o p h ila e - - _ - - - - w - -
" O th e r  n e m a to d e s " 36 22 5 17 15 24 a - 3 2

TOTAL NEMATODES 656 4 2 8 3 U 386 382 455 385 218 287 119
E n c h y t r a e id a e 234 126 273 240 212 224 126 143 19S ,355



TABLE 12,  BemaL ode a n d  e n e h y t r a e i d  p o p u l a t i o n s  p e r  1D00 g  s a n d  a n d  e n v i r o n m e n t a l  f a c t o r s  f o r  t h e  s a m p le s
c o l l e c t e d  f ro m  e a c h  d e p th  i n  MARCH 1 9 6 7 .

D epth  (cm ) 0 10 20 30 40 50 60 70 80 90

M o is t u r e  (% p o r e  s p a c e ) 1 5 .4 2 0 ,4 18 ,9 2 1 .2 I B .6 15,9 3 0 ,3 14,2 2 1 .1 17.5
T e m p e r a tu r e  ( ° C ) 18 ,5 1 9 ,5 19 ,5 2 0 .0 2 0 .0 2 0 .0 2 0 .0 1 9 .0 2 0 ,0 1 9 ,0
S a l i n i t y  ( ° / o o ) 4 .8 3 ,7 4 , 1 3 .2 4 .5 4 . 4 2 .7 5 .9 3 ,9 5 ,0
pH 7 ,7 7 ,7 7 ,8 7 ,8 7 .8 7 .8 7 .9 8 .0 8 ,1 8 .1
" R e s id u e "  ( g / k g ) 0 .6 2 9 0 ,7 2 9 0 .6 0 5 0 .8 8 3 0 .7 4 4 0 ,9 3 4 1 .0 2 0 0 ,7 8 4 0 .465 0 ,6 3 5
L o s s  on  i g n i t i o n  (%) 1 .4 2 ,4 1 ,2 1 ,3 1 ,3 1 .2 2 .9 0 .9 0 .9 1 ,0

S c u te l lo n e m a  m agna 51 16 63 43 35 33 9 9 24 4
H e m ic y c l io p h o r a  h a l o p h i l a - - - - - - _ - - -
M o n o n c h o id e s  s p . - - - » » - 2 - - _
M e s o r h a b d i t i s  s p . - « 6 * - - ~ _
IC u t ic o n e m a  s p . 4 23 23 - _ - 2 4 5 -
A c r o b e lo i d e s  s y r t i s u s 12 - - - 19 - 4 - - 2
Z e l d i a  punua 16 8 40 47 35 49 43 9 5 2
C e r v i d e l l u s  s p . - - _ _ - - - -
A c r o b e le s  k o t i n g o t i n g u s 67 161 6 103 23 10 41 - - 2
A c r o b e le s  m a e n e e n e u s 12 23 17 47 - 36 - 9 9 -

P l e c t u s  s p . 4 - - 4 _ _ - _ _ _

P a k i r a  o r a e 8 _ 29 9 4 - 9 9 « 3
P a n d u r in e m a  m o w h itia 23 153 23 3 0 - 10 6 4 -, -
E re p to n e m a  i n f l a tu r n „ - - 4 - - - - -
H a l i p l e c t u s  o n e p u i 55 147 - 9 15 - 13 4 5 _

T a k a k ia  w a ip u k e a _ - . - - - - -

S y n o n ch iu m  p a c i f i c u m 27 - 1? 30 96 62 6 5? 61 36

A ren aso m a  t e r r i c o l a 82 161 97 21 8 3 28 _ 9 _

E n o p lo id e s  s p . - - - - - - 4 - '

Ny»o 1a im u s  ( Nyr o I a im u s )  d i r e c t u s 137 254 260 244 20? 152 153 44 14 4
A p o r c e l a i m e l lu s  m a i t a i 12 23 34 17 15 16 4 . 5 2
L ab ro n em a  r i k i a - 8 ó - 4 3 - - - _

D is c o la im iu m  s a b u l i 8 - 57 9 27 3 6 13 52 15
C r a s s o l a b iu m  a u s t r a l e 220 223 149 9 0 69 65 72 ¡01 43 29
D o r y l a i m e l l u s  t a h a t i k u s 16 - 17 39 . 8 3 4 4 5 8
L e p to n c h u s  d i c e p h a lu s 8 - 11 - - _ - 9 - -

M y lo n c h u lu s  s t r i a t u s _ - - - 4 - - - _ -

My1o n c h u l u s  p sa m m o p h ilu s 12 - 34 34 27 36 24 17 43 9
Mic o n c h u s  r e f l e x u s 8 16 23 9 - - - _ - -

A la im u s  p r i m i t i v u s - - 6 13 » 13 4 4 - -

A la im u s  h i m a t a n g i e n s i s - - - „ - » - - 2
L o n g ib u lb o p h o r a  a m m o p h ila e - - - - - - 2 - 5 2

" O th e r  n e m a to d e s ” 23 - 23 30 - 20 11 4 5 -

TOTAL HEMATODES 805 1216 941 836 546 514 443 305 290 120
E n c h y t r a e id a e 278 414 225 155 130 126 117 57 42 32



R e s u lts  o f  c a l c u la t io n s  o f  p r o b a b i l i t y  o f  r e c o r d in g  obaarved  v a r ia t io n  o f  «nah en v iro n m en ta l fa c t o r  and p o p u la tio n  w ith  depth  end 

t im e ,  and th e  amount o f v a r ia t io n  in  eaoh p o p u la t io n  whiah can be a s c r ib e d  to  th e  reeord ed  v a r ia t io n  in  en v iro n m en ta l f a c t o r s ,

S e e  t e x t  f o r  fu r th e r  « p l a n e t i c a ,  (P r o b a b i l i t y  » a la ta  a ra  r e p r e se n te d  by a s in g le  f ig u r e  aa fo ilo w o  -  p « , 0 0 5  1 ,  p » , 0 0 5  2 ,  

p * , 0 1  3 ,  p a <025 k ,  p * , 0 5  5 ,  p a t , 10 6» p ■ <10 ? , )  (E n v iron m en ta l fa c t o r s  are  r e p r e se n te d  by l e t t e r s  aa f o l lo w s  -  m o istu re  M, 

tem p eratu re  T , s a l i n i t y  S» pB P, " res id u a "  R, e n c h y tr a e id a e  E. S ig n  o f  p a r t ia l  r e g r e s s io n  c o e f f i c i e n t  la  a i s o  in d ic a t e d . )

Environm ental fa c t o r s  and p o p u la tio n s

M o is tu re  (58 p o re  s p a c e )

T e m p e ra tu re  (°C )

S a l i n i t y  ( ° / o o )  

pH

" R e s id u e ” C «A g)

L ees on i g n i t i o n  (£}

E n c h y tra e id a e

S c u te l lonem a magna Y e a te s ,  I 96? 

H e m ic y c lio p h o ra  h a lo p h i l a  Y e a ta s . ' 96? 

Mo n o r rh o id e a  s p ,

Meso r h a b d i t i s  s p .

• C u tjcoT ieaa  s p .

A crobe l o i d e s a y r t l a u a  Yea t e a ,  196? 

G e ld la  n unus Yea t e s , 196?

C e rv i d e l l u s  s p .

A cro b e le s  k o t in g o t in g u a  Y e a te a ,  1967 

A c ro b e le s  w aeneeneus Yea t e s ,  I 967

P l e c t u s  s p .

I-aU ira  o ra e  Y e a te s ,  I 967  

l^ n a u r in e m s  mowh i t i a Y e a te a , 196? 

E re ptonem a i n f l atum  Y e a te s ,  196*?

Ha] i p ] a r t u s  onepu i  Y e a te e ,  ''967 

T aka k la  w a ip u k ea  Yes t e s ,  I 967  

Synonchium  p a c if ic u m  Y e a te a ,  1967 

A rénanosla t e r r i c o l a  Yea t e s ,  1967 

Kno p i o i o es  s p .

N ygo la im us (N y g o la im u s) d i r e c t u s  H eyna , 

ir .  p r e s s

Apo r .- ? la lw e 1 lu s  m a i ta i  Y e a te a ,  1967 

j ,a b ro n ema r i k l a  Y e a te s ,  196? 

r n l a i j . i u T  s a b u l i  Y e a te s ,  1967 

v a o l ab ium  a u s t r a l e  Y e a te s ,  I 96 ? 

o r y 1 a im e i l u s  t a h a t i k u s  Y e a te s ,  196? 

■ ir‘ nnc1ius d ig e p h a lu a  f e s t a e ,  I 967

P r o b a b il i ty  o f  re c o r d in g  ob eerved  

v a r ia t io n  w ith  dapth  and t i a s

M ylonch u l us  s t r i a t u s  (T h o rn e ,  i9 2 k )  

» y lo nc h u lu s  ^ B aam oph ilua  Y e a te a ,  196? 

H leo n eh u a  r e f le x u s  Y e a te s ,  1967 

A la im us p r i a i t da H an, 1880 

a I mus h i e a t a n g i e n a i a  Y e a te s ,  196? 

'n g ib u lb o p h o ra  a-imophi la e  Y e a te a ,  196?

Depth 
0-9ÖC* O-Aöea

1 5

7 ?

2 6
7 7

1 7

7 7

1 3

1 1

7 7

7 7

7 7

1 1

7 ?

1 6
7 6

1 5

Tima 

0-90CB 0-l*Qc»

Amount o f  v a r ia t io n  which oan be a s c r ib e d  
to  v a r ia t io n  in  e n v iro n w n n ta l fa c to r® , 

e x p r e sse d  a s  w u l t ip l e  c o r r e la t io n  c o e f f i -  

c i e n t a .  C o e f f i c i e n t s  ara  a d d i t iv e ,  the  

f i r s t  b e in g  due t o  one f a c t o r ,  th e  secon d  
t o  two f a c t o r s ,  e t c ,

{* d e n o te s  R s i g n i f i c a n t  a t  1* l e v e l  |
• d e n o te s  R s i g n i f i c a n t  a t  5#  l e v e l )

Sequence i n  w hich  
en v iron m en ta l f a c to r s  

are  in tro d u ced  in to  

th e  m u lt ip le  c o r r e 

la t i o n  c o e f f i c i e n t

.569**« .61*65 .72 5 2 .72 6 2 .7 2 7 5 - R, H- P- S* T- -

, 526 2 * «**205 , 588? . 65OO ,6 5 5 9 ,6601 E t S - M- T- P- R-*

. 2 1 5 6 ' .2 1 8 9 ,2 8 3 9 ,2881 ,29 1 7 - R- H» P* T- S* -

,0981 ,1k 6 k .11*91 .1531 .1 5 6 9 - H- E- T- R- S+ -

■3^77* .3 6 0 3 • 5753 ,3861* .3911* - f?+ T - E+ P* s+ -

.2689« ,283k .2861* .29 0 2 ,2 9 1 6 - M- R* S - P- K- -

.1701* .3310* .3 3 5 5 .3371 - - H~ T- S - P- - -

. 5 ^ * .5 7 5 5 .5 9 5 5 .6 2 0 0 . 6231* .6 2 3 9 S+ 7* P- M- R* E«

.1 7 6 5 ' .26 7 7 .2 7 1 7 .281*6 .2 8 6 3 - P+ R*- T- H- E- -

, 6 0 9 8 * , 651*5 ,65 6 8 ,6 5 8 0 ,6 5 8 7 .6 5 9 7 E+ T- R- S* P- M-

. 507 0 * .56 9 8 .5 9 0 2 »6085 . 621*1* ,6283 T- P- M- S - R«

,3686* .1*992 ,5 0 6 6 .5 1 1 2 ,5121* - T- £*- R+ H* ?.. .
.1 9 2 7 ' .301*1* .327»* ,38 3 2 .3 9 3 2 - M- T- E+ r- R- -

•5175* .58 5 3 .591*2 .61 6 6 ,6 3 9 3 .61*76 E* T- H- P- S - K +

«1589 ,2 2 1 2 ' .2 8 7 7 .29 6 6 .30 3 7 .3130 H- P- S - T + P* E-

,1*269' .1*531 .1*703 .1*903 .1*981* ,5018 6 - M- P- P* T*

,28A2* .36 2 0 .37 0 2 .3751 .38 2 9 .3887 T- K + i>- P* H * E*

.2^66* .3 0 8 7  . .3 2 2 0 .3371* ,3kkk • 3**77 H- S - E+ P + T- P-

. 611 9 * .61*31* .6 6 3 0 .67 2 9 .6801 - E+ s - P - K * T. -

.2 1 3 3 ’ .2716* .3111 .31*85 .3791 .3798 R- H+ E*- P* T+ S +

6071* .61 7 3  .6371 .66 1 8  .6 6 2 9  .6631

ra todei

E+ T- MI-

,3801* • .1*1*00 . *83* .1*992 .50 3 9 .5081* K- E*- T+ s-

.381*1* .3908 . 1*01*8 .1*136 .1*200 .1*235 E+ T+ M + p+

,1 9 7 2 ' .1*333* .1*527 .1*582 .1*592 . 1*601 M- T- P+ 3 -

.61*51* .71*36 .78 8 6 .79 1 9 - - E+ T- M- R+

.3701*' .39 2 5 .1*0(36 .1*117 - - R* E+ M- T-

,3508* , “*183 , 1*71*7 .1*855 .1*872 - E* T- M- S-

.3 0 6 9 ' ,5872 ,1.118 .1*32? .1*396 .1*1*67 E-» S - P- »-

, 2 8 5 7 * .31*51 .3501 .35 6 7 .3591 .36 0 3 &*■ T+ H- P-
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FIG. 1 Variation in the  size of the  nem atode fauna over a 12 month period
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5 .  VARIATION WITH TIME AND DEPTH

5 . 1  P r e f a t o r y  n o t e

The s i g n i f i c a n c e  o f  t h e  v a r i a t i o n  i n  d e n s i t y  o f  t h e  

p o p u l a t i o n  o f  e a c h  n e m a t o d e  s p e c i e s  i s  g i v e n  i n  t a b l e  13 

( p <  0 . 0 0 5  i s  r e g a r d e d  a s  h i g h l y  s i g n i f i c a n t ,  p 4  0 . 0 1  a s  

s i g n i f i c a n t ) .

A t t e n t i o n  m u s t  a g a i n  b e  d r a w n  t o  t h e  i n f l u e n c e  o f  

s m a l l  n u m b e r s .  A c c o r d i n g  t o  t a b l e  13 He m i c y c l i o p h o r a  

h a l o p h i l a ,  f o r  e x a m p l e ,  d o e s  n o t  v a r y  s i g n i f i c a n t l y  w i t h  

t i m e  o r  d e p t h ,  h o w e v e r ,  t a b l e s  1 - 1 2  s h o w  t h a t  o n l y  32  

i n d i v i d u a l s  w e r e  r e c o r d e d ,  a l l  f r o m  4 0  cm a nd  b e l o w .  The  

p o s i t i v e  c o r r e l a t i o n  w i t h  m o i s t u r e  and  t h e  n e g a t i v e  c o r r e i -  

a t i o n  w i t h  “r e s i d u e “ a r e  i n d i c a t i v e  o f  o c c u r r e n c e  i n  d e e p e r  

s a m p l e s .  S i m i l a r l y  E n o p l o i d e s  s p .  d o e s  n o t  v a r y  s i g n i f i c a n t l y  

w i t h  d e p t h  w h e n  a l l  d e p t h s  a r e  c o n s i d e r e d ,  b u t  w h e n  o n l y  t h e  

u p p e r  f i v e  d e p t h s  a r e  c o n s i d e r e d  i t .  I s  a b s e n t ,

5 . 2  V a r i a t i o n  w i t h  t i m e

F i g u r e  1 I l l u s t r a t e s  t h e  v a r i a t i o n  o f  t h e  t o t a l  n e m a t o d e  

f a u n a  d u r i n g  t h e  y e a r ;  t h e  g r a p h s  f o r  o t h e r  s p e c i e s  ( f i g s  

3 - 5 )  s h o w  t h a t  t h e  c o m p o n e n t s  o f  t h e  f a u n a  d o  n o t  a l l  f o l l o w  

t h e  s a m e  p a t t e r n .  T h i s  v a r i a t i o n  i s  a n a l y s e d  b y  r e f e r e n c e  

t o  e n v i r o n m e n t a l  f a c t o r s  I n  t h e  n e x t  s e c t i o n .

I n  P l e c t u s  s p , , P a n d u r i n e m a  m o w h i t i a . H a l i p l e c t u s  

o n e p u i , M i c o n c h u s  r e f l e x u s  an d  L o n g i b u l b o p h o r a  a m m o p h i l a e  t h e  

s i g n i f i c a n c e  o f  t e m p o r a l  v a r i a t i o n  i s  i n c r e a s e d  w h e n  o n l y  t h e  

u p p e r  f i v e  l e v e l s  a r e  c o n s i d e r e d  a n d  t h i s  p a r t i t i o n i n g  o f  t h e  

v a r i a t i o n  r e s u l t e d  i n  d e c r e a s e d  s i g n i f i c a n c e  i n  A e r o b e l e s
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k o t i n g o t  i n g u s  , L a b r o  n e ma r i k i a , D,  s a b u l i , ,  and  D. t a h a  t i k u s .

T h e  v e r t i c a l  d i s t r i b u t i o n  p a t t e r n  o f  12 s p e c i e s  o v e r  t e n  

d e p t h s  i s  s i g n i f i c a n t ,  b u t  t h e  s i g n i f i c a n c e  o f  t e m p o r a l  

v a r i a t i o n  o f  o n l y  f  o u r  o f  t h e s e  ( A ,  k o t i n g o t i n g u s . P .  m o w h i t i a . 

H. - o n e p u i .  D.  s a b u l i ) i s  a f f e c t e d  w h e n  o n l y  f i v e  o f  t h e s e  

d e p t h s  a r e  c o n s i d e r e d »  On t h e s e  g r o u n d s  i t  i s  s u g g e s t e d  

t h a t  ’ s e a s o n a l  v a r i a t i o n 3 may o c c u r  i n d e p e n d e n t  o f  t h e  

v e r t i c a l  d i s t r i b u t i o n  o f  t h e  s p e c i e s »

5 » 3 V a r i a t i o n  w i t h  d e p t h

Y e a t e s  ( 1 9 6 7 a )  d i s c u s s e d  v e r t i c a l  d i s t r i b u t i o n  o f  n e m a t o d e  

f a u n a s  and  s u g g e s t e d  t h e  e n v i r o n m e n t a l  r e q u i r e m e n t s  o f  ’ t y p i c a l  

f r e e - l i v i n g  n e m a t o d e s ’ c o u l d  b e s t  b e  m e t  s l i g h t l y  b e l o w  t h e  

s u r f a c e  o f  a s i t e  w i t h  s p a r s e  v e g e t a t i o n  a n d  a m o d e r a t e l y  o p e n  

s o i l  s t r u c t u r e .  The  s l i g h t l y  s u b s u r f a c e  maximum w o u l d ,  i t  

w a s  s u g g e s t e d ,  b e  m o r e  p r o n o u n c e d  i n  a u t u m n  a n d  s p r i n g  w h e n  

c o n s i d e r a b l e  c h a n g e s  o c c u r  i n  p h y s i c a l  and  c h e m i c a l  r e g i m e s .

T h e  d e p t h  a t  w h i c h  t h e  maximum n e m a t o d e  f a u n a  o c c u r r e d  i n  

e a c h  m o n t h  i s  s h o w n  i n  f i g .  2 ,  Th e  e a r l i e r  s u g g e s t i o n  i s  

s u p p o r t e d .  ’ Ocm b e l o w  d a t u m ’ d o e s  n o t ,  h o w e v e r ,  c o r r e s p o n d  

e x a c t l y  w i t h  ’ s u r f a c e 8 and t h u s  t h e  w i n t e r  and  sum mer maxim a  

a r e  s l i g h t l y  s u b s u r f a c e  w h i l e  a u t u m n a l  a n d  s p r i n g  maxim a a r e  

d i s t i n c t l y  s u b s u r f a c e .

F i g u r e  2 i n d i c a t e s  t h e  d e p t h  o f  maximum p o p u l a t i o n  o f  

e a c h  o f  f o u r  s p e c i e s  d u r i n g  t h e  y e a r ;  t h e i r  o v e r a l l  v e r t i c a l  

d i s t r i b u t i o n  i s  i l l u s t r a t e d  i n  Y e a t e s  ( 1 9 6 7 a ) .  I t  i s  a g a i n  

a p p a r e n t  t h a t  t h e  d i s t r i b u t i o n  © f  e a c h  s p e c i e s  d o e s  n o t  

c o r r e s p o n d  w i t h  t h e  d i s t r i b u t i o n  o f  t h e  f a u n a  a s  a w h o l e .

R e s t r i c t i n g  c o n s i d e r a t i o n  o f  v e r t i c a l  d i s t r i b u t i o n  t o  t h e  

u p p e r  f i v e  d e p t h s  d e c r e a s e s  t h e  s i g n i f i c a n c e  o f  v e r t i c a l  d i s 

t r i b u t i o n  o f  n i n e  s p e c i e s  a nd  i n c r e a s e s  i t  i n  o n l y  o n e  

( N. d i r e c t u s ) :  p a r t  o f  t h i s  c a n  b e  a s c r i b e d  t o  t h e  s m a l l e r

s a m p l e s  i n h e r e n t  i n  c o n s i d e r i n g  o n l y  f i v e  d e p t h s .
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6 „ ENVIRONMENTAL FACTORS

6 . 1  P r e f a t o r y  N o t e

S i x  a b i o t i c  f a c t o r s  w e r e  m e a s u r e d  f o r  e a c h  s a m p l e  

( t e m p e r a t u r e ,  m o i s t u r e ,  s a l i n i t y ,  pH , ' l o s s  o n  i g n i t i o n 1 , 

' r e s i d u e ” ) a nd  t h e  t o t a l  n u m b e r  o f  e n c h y t r a e i d s  w a s  a l s o  

d e t e r m i n e d .  “L o s s  o n  i g n i t i o n ” w a s  t h e  o n l y  a b i o t i c  

f a c t o r  w h i c h  d i d  n o t  v a r y  s i g n i f i c a n t l y  w i t h  d e p t h  a n d / o r  

t i m e  ( t a b l e  1 3 )  and  i t  w a s  n o t  u s e d  i n  t h e  c o r r e l a t i o n  

c o m p u t a t i o n s .

Ln a p r e v i o u s  p a p e r  ( Y e a t e s ,  1 9 6 7 a )  “r e s i d u e ” w a s  

u s e d  a s  a m e a s u r e  o f  a v a i l a b l e  o r g a n i c  m a t e r i a l ,  i n  p r e f -  

e r e n c e  t o  “l o s s  o n  i g n i t i o n “ . I n  t a b l e  13  i t  i s  c l e a r

t h a t  “r e s i d u e ” b u t  n o t  “ l o s s  o n  i g n i t i o n “ v a r i e s  w i t h  t i m e

and d e p t h .  Marram g r a s s  r e p r e s e n t s  a v e r y  e a r l y  s t a g e  

i n  a p r i m a r y ,  a u t o t r o p h i c  s u c c e s s i o n  and  i n  a d d i t i o n  t o  

b i n d i n g  t h e  s a n d  i t  may b e  e x p e c t e d  t o  i n i t i a t e  t h e  b u i l d 

u p  o f  o r g a n i c  m a t e r i a l  i n  t h e  s a n d ;  t h i s  b u i l d u p  c o n s t i t u t e s  

a n  i n t e g r a l  a n d ,  o n  a n  a n n u a l  b a s i s ,  m o d e r a t e l y  s t a b l e  p a r t  

o f  t h e  d e v e l o p i n g  s o i l .  I t  a p p e a r s  t h a t  t h i s  i s  w h a t  “ l o s s  

o n  i g n i t i o n ” m e a s u r e s .  On t h e  o t h e r  h a n d  “r e s i d u e 5 

a p p a r e n t l y  r e p r e s e n t s  t h e  r e g u l a r  s u p p l e m e n t  o f  o r g a n i c  

m a t e r i a l ,  s o m e  o f  w h i c h  b e c o m e s  a n  i n t e g r a l  p a r t  o f  t h e  s o i l .  

W h e r e a s  t h e  m e a n  v a l u e  o f  1 .3%  ( 0 . 5  -  5 . 0 % )  f o r  “ l o s s  o n  

i g n i t i o n ” w a s  f o u n d  u s i n g  s a n d  s a m p l e s  o f  2 0 - 3 0 g ,  t h e  

“r e s i d u e ” o f  0 . 7 5 4 g  ( 0 . 2 3 4  -  1 . 6 7 4 g )  c o m p r i s e s  0.07%. ( 0 .  02 -  

0 . 1 7 % )  o f  t h e  lOOOg s a n d  s a m p l e s  f r o m  w h i c h  i t  w a s  d e r i v e d .  

C o n t i n u e d  u s e  o f  “r e s i d u e ” i n  t h i s  w o r k  i s  c o n s i d e r e d  

j u s t i f i e d ,  a l t h o u g h  i t s  a p p l i c a b i l i t y  t o  o t h e r  s o i l s  i s  

p r o b a b l y  l i m i t e d .



TABLE 14; 'Summary o f  o r d e r  i n  w h ich  e n v i r o n m e n ta l  f a c t o r s  e n t e r  t h e  
m u l t i p l e  c o r r e l a t i o n  c o e f f i c i e n t s ,  w i t h  t h e i r  s ig n «

O r d e r  o f  
e n t r y

H o i s
+

t u r e T e m p e r a t u r e
+

S a l i n i t y
+ X

pH- R e s i d u e
+ _

E n c h y t r a e i d s
4“ «=»

1 = 8 » 4 1 - 1 = 3 2 13 =

2 3 2 3 11 - 5 •= 1 3 ■- 3 1

3 1 8 1 2 » 6 3 4 1 1 5 -

4 2 4 1 4 1 3 6 6 3 2 « . .

5 1 1 1 2 3 3 1 3 ' 6 4 1 3

6 « 1 1 1 2 3 »» 4 1 1 3
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6 . 2 M o i s t u r e

N e m a t o d e s  a r e  e s s e n t i a l l y  a q u a t i c  a n i m a l s  a nd  r e q u i r e  

w a t e r  f o r  a n  a c t i v e  e x i s t e n c e .  W a l l a c e  ( 1 9 6 3 )  h a s  s u m m a r i s e d  

w o r k  o n  r e l a t i o n s  b e t w e e n  s o i l  m o i s t u r e  and  ’ p l a n t  p a r a s i t i c ’ 

n e m a t o d e s .  I t  h a s  b e e n  f o u n d  t h a t  i n c r e a s e  i n  s o i l  m o i s t u r e  

t o  s a t u r a t i o n  may p r e v e n t  t y p i c a l  u n d u l a t o r y  n e m a t o d e  l o c o m -  

o t i o n .  I t  m a y ,  h o w e v e r ,  b e  r e p l a c e d  b y  s w i m m i n g .  W a l l a c e  

s u g g e s t e d  r e d u c e d  a e r a t i o n  i n  s a t u r a t e d  s o i l s  may b e  l e t h a l  

t o  n e m a t o d e s .  J o h n s t o n  ( 1 9 5 7 )  f o u n d  t h a t  a CI o s t r i d  ium  s p . , 

i n  s a t u r a t e d  r i c e - f l e l d s , p r o d u c e d  s u b s t a n c e ( s )  t o x i c  t o  

T y l e n c h o r h y n c h u s  m a r t i n i . I n  so m e  s p e c i e s  i n c r e a s e d  s o i l  

m o i s t u r e  may e f f e c t i v e l y  d e c r e a s e  t h e  e f f i c i e n c y  o f  c h e m o -  

s e n s o r y  © r g a n s .

T h a t  2 4  o f  t h e  32  s p e c i e s  l i s t e d  i n  t a b l e  13  a r e  

n e g a t i v e l y  c o r r e l a t e d  w i t h  m o i s t u r e  ( t a b l e  1 4 )  s u g g e s t s  h i g h  

m o i s t u r e  l e v e l s  a r e  i n d i c a t i v e  o f  c o n d i t i o n s  d e t r i m e n t a l  t o  

t h e  f a u n a  a s  a w h o l e .  The  r e d u c e d  f a u n a s  r e c o v e r e d  s o o n  

a f t e r  t h e  w a t e r - t a b l e  h ad  s u b s i d e d  ( t a b l e s  6 a nd  7 )  s u p p o r t  

t h i s .  I n  t h e  f a u n a  r e c o v e r e d  f r o m  s a n d  a n d  a l g a e  c o l l e c t e d  

f r o m  a n  i n t e r - d u n e  h o l l o w  a f t e r  t h e  w a t e r - t a b l e  h ad  s u b s i d e d  

t h e  d o m i n a n t  s p e c i e s  w e r e  T a k a k i a  w a i p u k e a . E n o p l o i d e s  s p .  

and  Me t a  c h r o m a d  o r a  s p .  Th e  a b u n d a n c e  o f  t h e  f i r s t  t w o  h a s  

b e e n  p o s i t i v e l y  c o r r e l a t e d  w i t h  m o i s t u r e  ( t a b l e  1 3 ) ,  w h i l e  

M e t a c h r o m a d o r a  s p ,  an d  s e v e r a l  o t h e r  m o d e r a t e l y  a b u n d a n t  

s p e c i e s  ( T h e r i s t u s  s p , , M o n h y s t e r a  s p , , H y p o d o n t o l a i m u s  s p . , 

O x y s t o m a t i n a  s p . )  h a v e  b e e n  r e c o r d e d  a s  p r e s e n t  i n  s m a l l  

n u m b e r s  i n  t h e  d e e p e r  s a m p l e s  f r o m  u n d e r  a d j a c e n t  m arr am  

g r a s s  ( A p p e n d i x  I I ) .

T h r e e  ( H, h a l o p h i l a . T . w a i p u k e a . E n o p l o i d e s  s p . )  o f  t h e  

s e v e n  s p e c i e s  w h o s e  a b u n d a n c e  i s  p o s i t i v e l y  c o r r e l a t e d  w i t h  

m o i s t u r e  w e r e  t y p i c a l l y  r e c o v e r e d  f r o m  t h e  d e e p e r  s a m p l e s ,
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h e n c e  t h e  n e g a t i v e  c o r r e l a t i o n  w i t h  " r e s i d u e 1 i n  H. h a l o p h i l a  

an d  E n o p l o i d e s  s p ,  T , w a i p u k e a  i s  b a c t e r i a l  f e e d i n g  and  i s  

p o s i t i v e l y  c o r r e l a t e d  w i t h  " r e s i d u e 1 ,, I n  s a t u r a t e d  s a n d  and  

a l g a e  c o l l e c t e d  f r o m  t h e  s u r f a c e  a f t e r  t h e  w a t e r - t a b l e  h ad  

s u b s i d e d  t h r e e  s p e c i e s  w h i c h  a r e  p o s i t i v e l y  c o r r e l a t e d  w i t h  

m o i s t u r e  ( T,  w a i p u k e a . E n o p l o i d e s  s p » , A l a i m u s  p r i m i t i v u s ) 

w e r e  f o u n d ,  t o g e t h e r  w i t h  s m a l l e r  n u m b e r s  o f  e i g h t  s p e c i e s  

n e g a t i v e l y  c o r r e l a t e d  w i t h  m o i s t u r e .  F o r  t h e  r e m a i n i n g  

t h r e e  s p e c i e s  ( P l e c t u s  s p , , L. r i k i a . M, r e f l e x u s ) t h e  

p o s i t i v e  c o r r e l a t i o n  a p p a r e n t l y  i n d i c a t e s  t h a t  t h e  l a r g e r  

p o p u l a t i o n s  a r e  n o t  f o u n d  i n  t h e  d r i e s t  c o n d i t i o n s .

T h e r e  w a s  n o  m a r k e d  d i f f e r e n t i a l  m i g r a t i o n  o f  t h e  

p o p u l a t i o n s  a s  t h e  w a t e r - t a b l e  f l u c t u a t e d .

6 , 3  T e m p e r a t u r e

F o r  2 4  o f  t h e  31 s p e c i e s  f o r  w h i c h  t e m p e r a t u r e  w a s  

f o u n d  t o  b e  a s i g n i f i c a n t  e n v i r o n m e n t a l  f a c t o r ,  t h e  c o r r e l 

a t i o n  i s  n e g a t i v e .  T h i s ,  h o w e v e r ,  d o e s  n o t  s i m p l y  s h o w  

t h a t  t h e s e  n e m a t o d e s  a r e  m o r e  a b u n d a n t  a t  l o w e r  t e m p e r a t u r e s ,  

b u t  r e f l e c t s  t h e  f a c t  t h a t  w h e n  m o i s t u r e  c o n t e n t  i s  h i g h e r  

t h e  s o i l  i s  c o o l e r  ( i . e ,  c o = c o r r e l a t i o n ) ,

Of t h o s e  s p e c i e s  p o s i t i v e l y  c o r r e l a t e d  w i t h  t e m p e r a t u r e  

f o u r  a r e  b a c t e r i a l  f e e d e r s  an d  t h r e e  o f  t h e s e  ( Z e l d i a  p u n u a .

H, o n e p u i . A r e n a s o m a  t e r r i c o l a ) h a v e  t h e i r  l a r g e s t  p o p u l a t i o n s  

i n  t h e  w a r m e s t  m o n t h s  ( D e c e m b e r  -  M a r c h ) ,  T h e  maximum  

p o p u l a t i o n  o f  E,  i n f l a t u m  w a s  r e c o r d e d  i n  S e p t e m b e r ,  w h e n  t h e  

t e m p e r a t u r e  w a s  r i s i n g  f r o m  t h e  w i n t e r  m in im u m .  A l t h o u g h  

t e m p e r a t u r e  i s  t h é  d o m i n a n t  e n v i r o n m e n t a l  f a c t o r  i n  t h e  

m u l t i p l e  c o r r e l a t i o n  c o e f f i c i e n t  o f  M y l o n c h u l u s  p s a m m o p h i l u s , 

t h i s  s p e c i e s  r e p r e s e n t s  a n  a p p a r e n t l y  p r e d a c i o u s  f a m i l y  ( s e e ,  

h o w e v e r ,  B a n a g e ,  1 9 6 4 )  and  t h e  v a r i a t i o n  o f  p r e y  p o p u l a t i o n s  

m u s t  a l s o  b e  i m p o r t a n t ,  i n  a d d i t i o n  t o  t e m p e r a t u r e  a nd



33

m o i s t u r e  p e r  s e , T h e  M a r c h  p e a k  f o r  M«, p s a m m o p h i l u s  c a n  b e  

v i s u a l l y  c o r r e l a t e d  w i t h  i n c r e a s e  i n  e n c h y t r a e i d s  and  s e v e r a l  

b a c t e r i a l  f e e d i n g  n e m a t o d e s -

T h e  o n l y  e x p l a n a t i o n  t h a t  c a n  b e  g i v e n ,  a t  t h i s  s t a g e ,  

f o r  t h e  J a n u a r y  -  F e b r u a r y  p e a k  o f  L,  r i k i a  a n d  t h e  M a r c h  

p e a k  o f  Ap o r c e l a  i m e 1 l u s  ma i  t a  i  i s  t h a t  t h e  f o o d  o f  t h e s e  

m i c r o h e r b i v o r e s  w a s  m o r e  a b u n d a n t  u n d e r  t h e  c o n d i t i o n s  t h e n  

p r e v a i l i n g ,  o r  t h a t  t h e y  w e r e  f a v o u r a b l e  a t  t h e  t i m e  a t  w h i c h  

t h e  p o p u l a t i o n  i n c r e a s e  w a s  i n i t i a t e d « ,

6«, 4  Sa  l i n i t y

I t  i s  d i f f i c u l t  t o  s e p a r a t e  t h e  e f f e c t s  o f  s a l i n i t y  

f r o m  t h e  c o r r e l a t e d  e f f e c t s  o f  m o i s t u r e  and  t e m p e r a t u r e « ,  

D e p o s i t i o n  o f  w i n d b o r n e  s a l t  w a s  a p p a r e n t l y  r e s p o n s i b l e  f o r  

t h e  i n c r e a s e  i n  s a l i n i t y  i n  t h e  u p p e r  l a y e r s  i n  s u m m e r .

F o r  o n l y  s i x  s p e c i e s  ( M o n o n c h o  i d  e  s  sp«, , M e s o r h a b d i t i s  s p -  , 

Z., p u n u a , A 0 k o t i n g o t i n g u s  „ E n o p l o i d e s  sp«, , L„ r i k i a ) i s  t h e  

c o r r e l a t i o n  w i t h  s a l i n i t y  p o s i t i v e « ,  Of t h e s e  o n l y  E n o p l o i d e s  

sp«, h a s  m a r i n e  a f f i n i t i e s ,  b u t  t h e  s a l i n i t i e s  r e c o r d e d  ( 0«,4  ™ 

7 p 0 ° / o o ,  m ean  2 „ 0 3 ° / o o )  a r e  e s s e n t i a l l y  o l i g o h a  l i n e , ,  O s m o t i c  

e f f e c t s  o f  s u c h  s a l t  c o n c e n t r a t i o n s  s h o u l d  n o t  a f f e c t  

n e m a t o d e s  s i g n i f i c a n t l y ,

6 . 5  pH

T h e r e  i s  n o  r e a s o n  t© d i f f e r  f r o m  S t ö c k l i 3s  ( 1 9 5 2 )  

c o n c l u s i o n  t h a t  v a r i a t i o n s  i n  pH h a v e  l i t t l e  d i r e c t  e f f e c t  

o n  s o i l  n e m a t o d e s  » D ue  t o  t h e  l o w  b u f f e r i n g  c a p a c i t y  o f  

t h e  a l m o s t  r a w  s a n d  c h a n g e s  i n  m o i s t u r e  a r e  h e r e  r e f l e c t e d

b y  pH c h a n g e s .



TABLE 15- D i s t r i b u t i o n  o f  p o s i t i v e  and  n e g a t i v e  c o r r e l a t i o n  w i t h  
8r e s i d u e 5 i n  t h e  f o u r  f e e d i n g  g r o u p s  o f  n e m a t o d e s „

F e e d in g  g ro u p  P o s i t i v e  c o r r e l a t i o n  N e g a t i v e  c o r r e l a t i o n  No c o r r e l a t i o n

P l a n t  f e e d e r s  1 3
B a c t e r i a l  f e e d e r s  12 4 1
M i c r o h e r b  i v o r e s  4  ~

P r e d a t o r s  2 4 1
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6 , 6  " R e s i d u e "

T h e  d i s t r i b u t i o n  o f  p o s i t i v e  a n d  n e g a t i v e  c o r r e l a t i o n  

w i t h  " r e s i d u e "  f o r  f o u r  f e e d i n g  g r o u p s  i s  i n d i c a t e d  i n  

t a b l e  1 5 ,

O n l y  o n e  p l a n t  f e e d e r  ( S .  m a g n a ) i s  p o s i t i v e l y  c o r r e l a t e d  

w i t h  " r e s i d u e "  w h i c h  i n  t h i s  c a s e  i s  t h e  l e a s t  i m p o r t a n t  

e n v i r o n m e n t a l  f a c t o r .  B a c t e r i a l  f e e d e r s  a r e  m a i n l y  p o s i t i v e l y  

c o r r e l a t e d  w i t h  " r e s i d u e "  w h i c h  p r e s u m a b l y  s e r v e s  a s  a s u b 

s t r a t e  f o r  t h e i r  f o o d  o r g a n i s m s ;  o f  t h o s e  n e g a t i v e l y  

c o r r e l a t e d  M o n o n c h o i d e s  s p ,  h a s  b e e n  f o u n d  t o  b e  a f a c u l t a t i v e  

p r e d a t o r .  M i c r o h e r b i v o r e s  a r e  p o s i t i v e l y  ^ c o r r e l a t e d  w i t h  

" r e s i d u e "  w h i c h  may i n c l u d e  a l g a e  a n d  f u n g i  o n  w h i c h  t h e y  

f e e d »  F o u r  p r e d a t o r s ,  f i v e  i f  M o n o n c h o i d e s  sp»  i s  i n c l u d e d ,  

a r e  n e g a t i v e l y  c o r r e l a t e d  w i t h  " r e s i d u e " ;  t h i s  i s  p r o b l e m 

a t i c  i f  t h e y  f e e d  p r e d o m i n a n t l y  o n  b a c t e r i a l  f e e d i n g  

n e m a t o d e s  b u t  o n l y  i n  E n o p l o i d e s  sp »  i s  " r e s i d u e "  a m a j o r  

f a c t o r  a nd  i t  i s  c o n s i d e r e d  t o  r e f l e c t  t h e  v e r t i c a l  d i s t r i b 

u t i o n  o f  t h i s  s p e c i e s »  N» d i r e c t u s  and  D» s a b u l i  a r e  

p r e d a t o r s  w h o s e  a b u n d a n c e  i s  p o s i t i v e l y  c o r r e l a t e d  w i t h  

" r e s i d u e " ;  t h i s  may r e f l e c t  a m i c r o h e r b i v o r o u s  e l e m e n t  i n  

t h e i r  d i e t  o r ,  i n  t h e  c a s e  o f  N» d i r e c t u s , f a c t o r s  a f f e c t i n g  

t h e i r  e n c h y t r a e i d  p r e y ,

6 » 7 E n c h y t r a e i d a e :  t h e i r  r o l e  i n  t h e

s o i l  f a u n a  a nd  t h e i r  u s e  a s  a b i o t i c  

i n d i c a t o r

K n o w l e d g e  o f  e n c h y t r a e i d s ,  w h i c h  may b e  p r e s e n t  i n  t h e  

s o i l  i n  l a r g e  n u m b e r s ,  a l t h o u g h  w i t h  p a t c h y  d i s t r i b u t i o n ,  i s  

v e r y  s c a n t y .  T h e  c o n t r i b u t i o n s  o f  O v e r g a a r d  N i e l s e n  and  

h i s  c o - w o r k e r s  f o r m  t h e  b u l k  o f  t h e  r e c e n t  l i t e r a t u r e  ( e » g ,  

C h r i s t e n s e n  a n d  O v e r g a a r d  ¿ N i e l s e n ,  1 9 5 5  ; O v e r g a a r d  N i e l s e n ,
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1 9 5 4 ,  1 9 5 5 a ,  1 9 5 5 b ,  1 9 6 1 ;  O v e r g a a r d  N i e l s e n  a n d  C h r i s t e n s e n ,

1 9 5 9 ) .

I n  t h e i r  r e v i e w s  o f  t h e  s o i l  b i o t a  b o t h  J a c o t  ( 1 9 4 0 )  

and B i r c h  a nd  C l a r k  ( 1 9 5 3 )  s u g g e s t  e n c h y t r a e i d s  f e e d  p r i m a r i l y  

o n  p l a n t  d e t r i t u s  w h i l e  K ü h n e l t  ( 1 9 6 1 )  r e g a r d s  m o s t  a s  

5 s e c o n d a r y  d e c o m p o s e r s ". A l l  t h e s e  a u t h o r s ,  h o w e v e r ,  

a c k n o w l e d g e  o t h e r  f e e d i n g  h a b i t s  a nd  r e f e r  t o  a l g a l  f e e d i n g ,  

t h e  a t t a c k  o f  l i v i n g  p l a n t s  and  p r e d a t i o n  o n  n e m a t o d e s .

I n  t h e  c u r r e n t  w o r k  o b s e r v a t i o n s  o n  e n c h y t r a e i d s  h a v e  

b e e n  s t r i c t l y  l i m i t e d ,  b u t  o n  s e v e r a l  o c c a s i o n s  d o r y l a i m  

s p e a r s  and f u n g a l  h y p h a e  h a v e  b e e n  o b s e r v e d  i n  t h e  i n t e s t i n e s .  

The p r e d a t i o n  o f  N y g o l a i m u s  a nd  S y n o n c h i u m  o n  e n c h y t r a e i d s  

h a s  b e e n  n o t e d  p r e v i o u s l y  ( e . g .  T h o r n e ,  1 9 3 0 ;  Y e a t e s ,  1 9 6 7 b )  

and  c h a e t a e  h a v e  f u r t h e r  b e e n  o b s e r v e d  i n  M y l o n c h u l u s  and  

M i c o n c h u s .

Th e  e n c h y t r a e i d s ,  a s  a w h o l e ,  a r e  a p p a r e n t l y  r a t h e r  

c a t h o l i c  f e e d e r s  p r o b a b l y  s h o w i n g  a s  g r e a t  a d i v e r s i t y  a s  

t h a t  p r e s e n t l y  b e i n g  u n c o v e r e d  i n  t b e  11 f r e e  l i v i n g ” n e m a t o d e s .  

V a r i a t i o n  i n  " r e s i d u e 3 i s  h i g h l y  c o r r e l a t e d  w i t h  t h e  e n c h y t r =  

a e i d  f a u n a  ( t a b l e  1 3 ) .

I n  13  o f  t h e  32  n e m a t o d e  s p e c i e s  r e c o g n i s e d  i n  t h i s  

s t u d y  e n c h y t r a e i d s  a r e  t h e  s i n g l e  e n v i r o n m e n t a l  f a c t o r  w i t h  

t h e  h i g h e s t  c o r r e l a t i o n  c o e f f i c i e n t  ( t a b l e  1 4 ) .  I n  f o u r  

( N. d i r e c t u s . M y l o n c h u l u s  s t r i a t u s . M. p s a m m o p h i l u s .

M. r e f l e x u s ) t h e r e  i s  l i t t l e  d o u b t  t h a t  t h e  r e l a t i o n  i s  t o  

s o m e  e x t e n t  c a u s a l ;  t h e y  a r e  r e c o g n i s e d  p r e d a t o r s  o n  

e n c h y t r a e i d s .  I n  t h e  c a s e  o f  f i v e  b a c t e r i a l  f e e d e r s  

( A .  k o t i n g o t i n g u s . A c r o b e l e s  m a e n e e n e u s . P .  m o w h i t i a ,

H, o n e p u i . A .  t e r r i c o l a ) t h e  e n c h y t r a e i d  f a u n a  a p p e a r s  t o  

a c t  a s  a n  i n d i c a t o r  o f  f a v o u r a b l e  c o n d i t i o n s  w h i c h  may n o t  

b e  r e a d i l y  m e a s u r e d  i n  o t h e r  w a y s .  b e l o n g s  t o  a

w i d e s p r e a d  p l a n t  f e e d i n g  g e n u s .  L e p t o n c h u s  d i c e p h a l u s  h a s



TABLE 16.» A n a l y s i s ,  o f  v a r i a t i o n  o f  t h e  p o p u l a t i o n s  of. s i - X  n em ato d e  s p e c i e s  u s i n g  
o n l y  f i v e  e n v i r o n m e n t a l  . . f a c t o r s  ( e n c h y t r a e i d s  o m i t t e d )  ( s e e  t a b l e  13 
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S p e c i e s  M u l t i p l e  c o r r e l a t i o n  c o e f f i c i e n t s  S e q u e n c e  and  s i g n  o f  f a c t o r s
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J L d i r e c t u s 54299* » 4839 „5756 = 6029 R+ M~ P - T- =

_p saiBm.oph.ilus . 2678* „3138 » 3302 _ « M= P~ T+ = -
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b e e n  f o u n d  t o  h a v e  a n  i n t e s t i n e  r a t h e r  s i m i l a r  i n  a p p e a r a n c e  

t o  t h a t  o f  t y l e n c h i d s  a n d ,  c o n s i d e r i n g  t h e  a n a t o m i c a l  

f e a t u r e s  l i s t e d  by  Y e a t e s  ( 1 9 6 7 c ,  t a b l e  1 )  may t e n t a t i v e l y  

b e  r e g a r d e d  a s  a n o t h e r  p l a n t  f e e d e r ,  L,  r i k i a  a nd  C r a s s o i a b i u m  

a u s t r a  l e  a r e  b o t h  m i c r o h e r b i v o r e s „

F o r  s i x  o f  t h e  13 n e m a t o d e  s p e c i e s  w h i c h  h a v e  e n c h y 

t r a e i d s  a s  t h e  s i n g l e  m o s t  i m p o r t a n t  e n v i r o n m e n t a l  f a c t o r  

( a n d  s i g n i f i c a n t  a t  t h e  1% l e v e l )  i n  t a b l e  1 3 ,  t h e  s t e p w i s e  

r e g r e s s i o n  w a s  p e r f o r m e d  o m i t t i n g  e n c h y t r a e i d s  f r o m  t h e  

e n v i r o n m e n t a l  f a c t o r s .  T h e  r e s u l t s  a r e  g i v e n  i n  t a b l e  1 6 ,

I n  a l l  c a s e s  t h e  f i r s t  e n v i r o n m e n t a l  f a c t o r  i s  a g a i n  

s i g n i f i c a n t  a t  t h e  1% l e v e l .  T h e  t h r e e  s p e c i e s  o f  b a c t e r i a l  

f e e d e r s  ( A ,  k o t i n g o t i n g u s . A„ m a e n e e n e u s . H„ o n e p u i )  a r e  

p o s i t i v e l y  c o r r e l a t e d  w i t h  “r e s i d u e 1 ; t h i s  i s  c o n s i s t e n t  

w i t h  t h e  sum mary i n  t a b l e  1 5 ,  a n d  t a b l e  13  i n d i c a t e s  t h e  

h i g h  c o r r e l a t i o n  o f  e n c h y t r a e i d s  w i t h  “r e s i d u e 3 . As  t o t a l  

n u m b e r s  o f  e n c h y t r a e i d s  a nd  t h e  p r e d a c i o u s  N, d i r e c t u s  a r e  

h i g h l y  c o r r e l a t e d  ( s e e  7 , 2 )  t h e  c o r r e l a t i o n  o f  N, d i r e c t u s  

w i t h  " r e s i d u e ” g i v e n  i n  t a b l e  16  i s  p r e d i c t a b l e .  T h e  h i g h  

n e g a t i v e  c o r r e l a t i o n  o f  S , m agna an d  M, p s a m m o p h i l u s  w i t h'*** flTT" I I ■ l ln f c E m ro  ■■.......■■—- Aar. —————— 11»..1...i

m o i s t u r e  i s  c o n s i s t e n t  w i t h  t a b l e  1 4 ,  w h e r e  e i g h t  o f  32  

s p e c i e s  h a v e  s u c h  a f i r s t  c o r r e l a t i o n ,  o n l y  e n c h y t r a e i d s  

h a v i n g  a g r e a t e r  n u m b e r  ( 1 3 ) ,  C h a n g e s  i n  t h e  s e q u e n c e  o f  

i n t r o d u c t i o n  o f  e n v i r o n m e n t a l  f a c t o r s  i n  t a b l e  16  c o m p a r e d  

w i t h  t a b l e  13  s h o u l d  a l s o  b e  n o t e d .  T h e s e  c h a n g e s  p r e 

s u m a b l y  r e f l e c t  c o = c o r r e l a t i o n  o f  e n v i r o n m e n t a l  f a c t o r s .

S u c h  c o - c o r r e l a t i o n  i s  p o s s i b l y  why A ,  k o t i n g o t i n g u s  w as  

f o u n d ,  i n  t a b l e  1 3 ,  t o  b e  n e g a t i v e l y  c o r r e l a t e d  w i t h  ’ r e s i d u e ” „ 

I n  t a b l e  16  t h i s  c o r r e l a t i o n  i s  p o s i t i v e ,  a s  i s  u s u a l  f o r  

b a c t e r i a l  f e e d i n g  n e m a t o d e s  ( t a b l e  1 5 ) ,

Any f u r t h e r  c o n s i d e r a t i o n  o f  t h e  u s e  o f  e n c h y t r a e i d s  

a s  b i o t i c  i n d i c a t o r s  a w a i t s  d e t a i l e d  a n a l y s i s  o f  t h e i r  

f e e d i n g  h a b i t s  a nd  p o p u l a t i o n  d y n a m i c s .  I t  s h o u l d  b e  n o t e d  

t h a t  f o r  t w o  f u r t h e r  s p e c i e s  w h i c h  a r e  p r e d a t o r s  o n  e n c h y -
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t r a e i d s ( S y n o n c h i u m  p a c i f i c u m . E n o p l o i d e s  s p . ) .  e n c h y t r a e i d s  

a r e  t h e  t h i r d  m o s t  i m p o r t a n t  e n v i r o n m e n t a l  f a c t o r .  Th e  

n u m e r o u s  c h a e t a e  o f  e n c h y t r a e i d s  w h i c h  a r e ,  h o w e v e r ,  a b s e n t  

i-n  A c h a e t a  - s p p .  . may p r o v i d e  e v i d e n c e  t h a t  a n e m a t o d e  h a s  

h e e n  p r e y i n g  o n  e n c h y t r a e i d a . .  H o w e v e r , -  T h o r n e  ( 1 9 3 0 )  

n o t e d  N y g o l a i m u s  v u l g a r i s  s w a l l o w e d  o n l y  b o d y  c o n t e n t s  o f  

e n c h y t r a e i d s .  I f  a p r e d a t o r  w e r e  t o  i n g e s t  m e m b e r s  o f  a 

p r e d o m i n a n t l y  ' h e r m a p h r o d i t i c ' ,  b a c t e r i a l  f e e d i n g  s p e c i e s  

( e . g .  M o n o n c h o i d e s  s p . ,  M e s o r h a b d i t i s  s p . , A c r o b e l o i d e s  

s v r t i s u s . Z.  p u n u a ) n o  s u c h  d i s t i n c t  s t r u c t u r e s  c o u l d  b e  

s e e n .  M o n o n c h o i d e s  s p .  h a s  b e e n  s u c c e s s f u l l y  c u l t u r e d  o n  

b a c t e r i a ,  b u t  i s  a f a c u l t a t i v e  n e m a t o d e  p r e d a t o r ;  i n  o n l y  

o n e  o f  2 5  s p e c i m e n s  e x a m i n e d  f r o m  t h e  f i e l d  h a v e  a n y  i n d i c a t o r  

s t r u c t u r e s  b e e n  f o u n d  ( n e m a t o d e  s p i c u l e s ) .



H
UM

BE
R 

OF
 

SP
EC

IM
EN

S 
RE

CO
VE

RE
D 

FR
OM

 
10 

KG 
SA

N
D

"

2 0 0 0 -

1500 -

1000 -

500-

Enchyîraeids
S. pacificum
N. directus 
D. sabuli
M. psammophilus

FIG. 4 Variation in the total population of each of four species of
predacious nematodes, and the enchytraeid fauna, over a
12 montti period.



NU
M

BE
R 

OF
 

N
EM

A
TO

D
E

S 
RE

CO
VE

RE
D 

FR
OM

 
10 

KG 
SA

N
D

Ó 0 0 -

5 0 0 -

4 0 0 -

3 0 0 -

2 0 0 -

1 0 0 -

A .syrtisus
Z. punua ° ------
Akotingotingus A—-  
A. m aeneeneus A-----
H. onepui

FIG. 3 Variation in th e  total population of each  of five sp ec ies  of
bacterial feeding nem atodes over a  12 month period.



3 8

7 ,  BIOTIG RELATIONSHIPS OF SELECTED FEEDING GROUPS

7=1 B a c t e r i a l  f e e d e r s

Th e  m o n t h l y  p o p u l a t i o n s  o f  f i v e  s p e c i e s  o f  b a c t e r i a l  

f e e d e r s  a r e  i n d i c a t e d  i n  f i g ,  3» A l t h o u g h  t h e  p o p u l a t i o n s  

o f  e a c h  s p e c i e s  may v a r y  a b o u t  t e n f o l d ,  t h e  t o t a l  o f  t h e  

f i v e  s p e c i e s  v a r i e s  o n l y  f o u r f o l d  ( 3 0 7 - 1 2 2 2 ) .  T h u s ,  

b e c a u s e  o f  v a r i a t i o n  i n  r e s p o n s e  t o  e n v i r o n m e n t  f a c t o r s  

a n d  n i c h e  s p e c i a l i s a t i o n  ( e . g .  Z. p u n u a  a n d  H, o n e p u i  

a r e  p o s i t i v e l y  c o r r e l a t e d  w i t h  t e m p e r a t u r e ;  A„ k o t i n g o t i n g u s . 

A„ m a e n e e n e u s and  H. o n e p u i  p o s i t i v e l y  w i t h  e n c h y t r a e i d s ) ,  

t h e r e  i s  a s i z a b l e  f a u n a  o f  b a c t e r i a l  f e e d e r s  a t  a l l  t i m e s »

A l l  t h e s e  s p e c i e s  a r e  n e g a t i v e l y  c o r r e l a t e d  w i t h  pH,  

s u g g e s t i n g  a s m a l l e r  b a c t e r i a l  f l o r a  a t  h i g h e r  pH» " R e s i d u e 11 

i s  a p p a r e n t l y  n o t  t h e  s o l e  b a c t e r i a l  s u b s t r a t e  a s  A » k o t i n g -  

o t i n g u s . M o n o n c h o i d e s  s p « , P a k i r a o r a e  and  A l a  i m u s  

h i m a t a n g i e n s i s  a r e  n e g a t i v e l y  c o r r e l a t e d  w i t h  t h i s  f a c t o r »

7 . 2  P r e d a t o r s

E i g h t  s p e c i e s  h a v e  b e e n  r e c o g n i s e d  a s  p r e d a t o r s ,  

a l t h o u g h  B a n a g e  ( 1 9 6 4 )  s u g g e s t s  t h e  M o n o n c h i d a e  a r e  n o t  

s o l e l y  p r e d a c i o u s  and  M o n o n c h o i d e s  sp»  i s  a f a c u l t a t i v e  

p r e d a t o r  ( s e e  6 » 7 ) »

F i g u r e  4 s h o w s  t h e  m o n t h l y  t o t a l s  f o r  t h e  f o u r  m o s t  

a b u n d a n t  p r e d a c i o u s  s p e c i e s ,  and  e n c h y t r a e i d s .  The  

a b u n d a n c e  o f  c h a e t a e  i n  t h e i r  i n t e s t i n e s  s u g g e s t s  

S .  p a c i f i c u m  a nd  N. d i r e c t u s  a r e  t h e  m a i n  p r e d a t o r s  o n  

e n c h y t r a e i d s ,  a n d  t h e  c o r r e l a t i o n  b e t w e e n  t h e  m o n t h l y  p r e y  

and  p r e d a t o r  p o p u l a t i o n s  a r e  0 . 3 1 6 2  a n d  0 . 9 3 3 5  r e s p e c t i v e l y .  

T h e  e x t r e m e l y  h i g h  c o r r e l a t i o n  f o r  N. d i r e c t u s  s u p p o r t s  t h e
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s t a t e m e n t s  f r o m  t h e  t i m e  o f  T h o r n e  ( 1 9 3 0 )  t h a t  N y g o l a i m u s  

s p p .  a r e  p r e d a c i o u s  o n  e n c h y t r a e i d s .  Th e  L ow e r  c o r r e l a t i o n  

f o r  S ,  p a c i f i c u m  d o e s  n o t  r u l e  o u t  e n c h y t r a e i d s  a s  t h e  

m a i n  f o o d  s o u r e e  o f  t h i s  s p e c i e s  b u t  r a t h e r  s u g g e s t s  t h a t  

t h e  s p e c i e s  i s  a t  n o  t i m e  l i m i t e d  b y  l o w  e n c h y t r a e i d  

n u m b e r s „

Th e  r o l e  o f  t h e  o b s e r v e d  t a r d i g r a d e s  ( H y p s i b i u s  s p , ) 

and  e n c h y t r a e i d s  ( H e m i f r i d e r i c i a  s p ,  a nd  A c h a e t a  s p , )  i n  

p r e y - p r e d a t o r  i n t e r a c t i o n s  i s  l a r g e l y  u n k n o w n .  D o r y l a i m  

s p e a r s  and  f u n g a l  h y p h a e  h a v e  b e e n  o b s e r v e d  i n  t h e  g u t  

o f  H e m i f r i d e r i c i a  s p . ,  t h e  d o m i n a n t  e n c h y t r a e i d ,  and  

c h a e t a e  o f  t h i s  s p e c i e s  h a v e  b e e n  o b s e r v e d  i n  n e m a t o d e  

i n t e s t i n e s ,

7 , 3  P l a n t  f e e d e r s

F i g u r e  5 s h o w s  t h e  v a r i a t i o n  i n  t h e  t o t a l  m o n t h l y  

p o p u l a t i o n s  o f  e a c h  o f  t h e  f o u r  s p e c i e s  r e g a r d e d  a s  

p r o b a b l e  p l a n t  f e e d e r s .  T h e r e  i s  n o  o b v i o u s  e x p l a n a t i o n  

f o r  t h e  g e n e r a l  t e n d e n c y  f o r  d e c l i n e  i n  n u m b e r s ,  w h i c h  i s  

p a r t i c u l a r l y  m a r k e d  i n  S ,  m a g n a , a l t h o u g h  t h e  g e n e r a l  r i s e  

i n  t h e  n u m b e r s  o f  b a c t e r i a l  f e e d i n g  n e m a t o d e s  ( f i g , .  3 )  

s u g g e s t s  s o m e  s h i f t  i n  t h e  o r g a n i c  s t a t u s  o f  t h e  s o i l .  Th e  

c u r v e  f o r  t h e  t o t a l  n e m a t o d e  f a u n a  ( f i g ,  1 )  s u g g e s t s  t h e  

d e c l i n e  i n  p l a n t  f e e d e r s  w a s  n o t  d u e  t o  a g r a d u a l  d e c l i n e  

i n  t h e  e f f i c i e n c y  o f  e x t r a c t i o n .

I n  S ,  m a g n a . L,  d i c e p h a l u s  a n d  L,  a m m o p h i l a e  t h e r e  i s  

a p o p u l a t i o n  i n c r e a s e  i n  O c t o b e r ,  w h e n  t h e  f a u n a  a s  a w h o l e  

w a s  d e c l i n i n g  ( f i g .  1 ) ,  A l t h o u g h  n o  a l l o w a n c e  c a n  b e  made  

f o r  “ l a g  e f f e c t s “ , i t  s e e m s  l i k e l y  t h a t  t h e s e  i n c r e a s e s  

r e f l e c t  t h e  s p r i n g  r o o t  g r o w t h  o f  t h e  m arram  g r a s s .
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FIG 6 Months in which gravid fem ales were recorded in 
27 nematode species (none were recorded in the 
remaining 5 species).
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8 „ PERIODICITY OF REPRODUCTION

F i g u r e  6 s h o w s  m o n t h s  i n  w h i c h  g r a v i d  f e m a l e s  o f  

e a c h  s p e c i e s  w e r e  r e c o r d e d . O v e r a l l  a b u n d a n c e  o f  t h e  

s p e c i e s  m u s t  b e  c o n s i d e r e d  w h e n  i n t e r p r e t i n g  t h e  d a t a ,  

e . g .  g r a v i d  M o n o n c h o i d e s  s p .  w e r e  r e c o r d e d  i n  e v e r y  m o n t h  

i n  w h i c h  t h e  s p e c i e s  w a s  r e c o r d e d .

T h e  J u l y  -  O c t o b e r  p e r i o d  i n  w h i c h  g r a v i d  S .  magna  

w e r e  r e c o r d e d  c o r r e s p o n d s  w i t h  a p o p u l a t i o n  p e a k  o f  t h i s  

s p e c i e s  ( f i g .  5 )  a n d  p o s s i b l e  s p r i n g  g r o w t h  o f  t h e  m arram  

g r a s s  r o o t s .  S i m i l a r l y  p e r i o d s  o f  p o p u l a t i o n  i n c r e a s e  and  

g r a v i d  f e m a l e s  a p p r o x i m a t e l y  c o i n c i d e  i n  A . s y r t i s u s .

H. o n e p u i . D.  s a b u l i  ( f i g s  3 ,  4 ) .  T h e  r e l a t i o n s h i p s  i n  

s o m e  o t h e r  s p e c i e s  a r e  n o t  s o  o b v i o u s  and  w i t h o u t  a k n o w 

l e d g e  o f  m a t u r a t i o n  t i m e s  f o r  t h e  v a r i o u s  s p e c i e s  n o  

d e f i n i t e  c o n c l u s i o n s  c a n  b e  r e a c h e d .  A m o n g s t  t h e  r h a b d i t i d s ,  

f o r  e x a m p l e ,  t h e  e g g  t o  e g g  t i m e  f o r  M o n o n c h o i d e s  s p .  h a s  

b e e n  f o u n d ,  i n  l a b o r a t o r y  c u l t u r e s ,  t o  b e  1 0 - 1 5  d a y s  a t  

1 5 ° C ,  w h i l e  f o r  Z . p u n u a  i t  i s  3 5 - 4 0  d a y s .  I n  t h e  

D o r y l a i m o i d e a ,  F l e g g  ( 1 9 6 6 )  s u g g e s t e d  t h e  l i f e - c y c l e  o f  

X i p h i n e m a  v u i t t e n e z i  t a k e s  m o r e  t h a n  t w o  y e a r s  w h e r e a s  

H o l l i s  ( 1 9 5 7 )  r e c o r d e d  a n  i n c r e a s e  o f  D o r y l a i m u s  

e t t e r  s  b e r g  e n s i s  f r o m  3 t o  2 5 0 0  i n  f o u r  w e e k s .

A n y  c o n s i d e r a t i o n  o f  ’ l a g  e f f e c t s ’ m u s t  a w a i t  

d e t a i l e d  k n o w l e d g e  o f  m a t u r a t i o n  t i m e s  a n d  r e p r o d u c t i v e  

r a t e s .
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9 » CONCLUSION

M o s t  o f  t h e  n e m a t o d e  p o p u l a t i o n s  s t u d i e d  v a r i e d  w i t h  

b o t h  t i m e  and d e p t h .  A c o n s i d e r a b l e  p a r t  o f  t h i s  v a r i a t i o n  

may b e  s t a t i s t i c a l l y  c o r r e l a t e d  w i t h  v a r i a t i o n  i n  e n v i r o n 

m e n t a l  f a c t o r s  ( m o i s t u r e ,  t e m p e r a t u r e ,  s a l i n i t y ,  pH,  

' r e s i d u e 1 , e n c h y t r a e i d s ) .  T h i s  c o r r e l a t i o n  r e f l e c t s ,  t o  

s o m e  d e g r e e ,  c o = c o r r e l a t i o n  o f  e n v i r o n m e n t a l  f a c t o r s .  When 

m u l t i p l e  c o r r e l a t i o n  c o e f f i c i e n t s  a r e  c o n s i d e r e d  t h e s e  

f a c t o r s  e x p l a i n  a t  l e a s t  50% o f  t h e  v a r i a t i o n  o f  12 s p e c i e s ,  

40%> o f  19 s p e c i e s ,  30%. o f  2 8  s p e c i e s  a n d  f o r  t h e  r e m a i n i n g  

s p e c i e s  c o n s i d e r e d  29%,, 29%, 28%, 15%., Some o f  t h e  

c o r r e l a t i o n s  a r e  c l e a r l y  n o t  c a u s a l ,  e n c h y t r a e i d s  i n  

p a r t i c u l a r  a p p e a r i n g  t o  r e f l e c t  a g a m u t  o f  f a c t o r s .

T h e  f o r m  o f  a n a l y s i s  p r e s e n t e d  s e e m s  p r o b a b l y  a s  

c o m p l e t e  a s  i s  p r a c t i c a l  w i t h  t h e  p r e s e n t  k n o w l e d g e  o f  t h e  

s o i l  b i o t a .  T h e r e  i s  a n  o b v i o u s  n e e d  f o r  t e c h n i q u e s  f o r  

q u a n t i t a t i v e  s a m p l i n g  o f  a l l  i t s  c o m p o n e n t s .  I n  t h e  

N e m a t o d a  i n f o r m a t i o n  i s  n e e d e d  o n  f o o d  and f e e d i n g  

p r e f e r e n c e s ,  l o n g e v i t y ,  f e c u n d i t y ,  i n t e r a c t i o n s  b e t w e e n  

t h e  n e m a t o d e  p o p u l a t i o n s  and  i n t e r a c t i o n s  w i t h  o t h e r  

e l e m e n t s  o f  t h e  s o i l  b i o t a .
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B i r c h ,  L . C. and  D„P„ C l a r k ,  1 9 5 3 »  F o r e s t  s o i l  a s  a n

e c o l o g i c a l  c o m m u n i t y  w i t h  s p e c i e s  r e f e r e n c e  

t o  t h e  f a u n a »  Q„ R ev»  B i o l »  ,28 ,  1 3 - 3 6 »  

B u r k h a l t e r ,  M„ 1 9 2 8 »  D i e  V e r b r e i t u n g  d e r  f r e i l e b e n d e n

E r d n e m a t o d e n  i n  v e r s c h i e d e n e n  G e l ä n d e a r t e n  im  

M a s s i f  d e r  R o c h e r s  d e  N a y e  ( 2 0 4 5 m ) »

R e v u e  s u i s s e  Z o e l »  3 ¿ ,  3 8 9 - 4 3 7 »

C h r i s t e n s e n ,  B„ a n d  C» O v e r g a a r d  N i e l s e n ,  1 9 5 5 »  S t u d i e s  

o n  E n c h y t r a e i d a e  IV» P r e l i m i n a r y  s t u d i e s  o n  

c h r o m o s o m e  n u m b e r s  o f  7 D a n i s h  g e n e r a »  

C h rom osom a  1_, 4 6 0 = 4 6 8 »

C o w i e ,  J»D„ 1 9 6 3 »  D u n e - b u i l d i n g  p h a s e s  i n  t h e  M a n a w a tu

d i s t r i c t ,  New Z e a l a n d »  N»Z„ J 1  G e o ! »  G e o p h y s »  

6 ,  2 6 8 = 2 8 0 »

C o w i e ,  J » D „ ,  P» F i t z g e r a l d  an d  W» O w e r s ,  1 9 6 7 »  S o i l s  o f  

t h e  M a n a w a t u - R a n g i t i k e i  s a n d  c o u n t r y »

N . Z . . D . S . . I . R .  , S o i l  Bur» B u l l ,  2 9 ,  1=57»

F e r r i s ,  V»R» a nd  R.L „  B e r n a r d ,  1 9 6 1 »  S e a s o n a l  v a r i a t i o n s  

o f  n e m a t o d e  p o p u l a t i o n s  i n  s o y b e a n  f i e l d  s o i l »  

PI» D i s »  R e p t r  ,4 5 ,  7 8 9  = 7 9 3 »

F l e g g , J . J . M .  1 9 6 6 »  O n c e - y e a r l y  r e p r o d u c t i o n  i n  X i p h i n e m a

y u i t t e n e z j . N a t u r e ,  Lond » 2 1 2 . 741»

G o h e e n ,  A„C„ and  C„F» W i l l i a m s ,  1 9 5 5 »  S e a s o n a l  f l u c t u a t i o n s  

i n  t h e  p o p u l a t i o n  o f  m ea d o w  n e m a t o d e s  i n  t h e  

r o o t s  o f  c u l t i v a t e d  b r a m b l e s  i n  N» C a r o l i n a »

PI»  D i s »  R e p t r  3 9 ,  9 0 4 - 9 0 5 »
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G rah am ,  T.W. 1 9 5 1 ,  N e m a t o d e  r o o t - r o t  o f  t o b a c c o  and  o t h e r  

p l a n t s  » S t h  C a r o l o  A g r ,  Exp  » S t a „ B u l l *  3 9 0 .

1 = 2 5 .

G r i f f i n ,  G , D .  and  H.M. D a r l i n g ,  1 9 6 4 .  An e c o l o g i c a l  s t u d y  

o f  X i p h i n e m a  a m e r i c a n u m  Cobb i n  a n  o r n a m e n t a l  

s p r u c e  n u r s e r y .  N e m a t o l o g i c a  1 0 ,  4 7 1 = 4 7 9 .

H a r v e y ,  H„W. 1 9 5 7 .  T h e  c h e m i s t r y  an d  f e r t i l i t y  o f  s e a  

w a t e r s .  C a m b r i d g e ,  L o n d o n .

H i j i n k ,  MoJ,  a nd  K. K u i p e r ,  1 9 6 6 .  W a a r n e m i n g e n  o v e r  d e

v e r d e l i n g  v a n  a a l t j e s  i n  d e  g r o n d .  M e d e d e l i n g e n  

R i j k s f a c u l t e i t  L a n d b o u w w e t e n s c h a p p e n  G e n t  3 1 . 

5 5 8 = 5 7 1 .

H o l l i s ,  J „ P .  1 9 5 7 .  C u l t u r a l  s t u d i e s  w i t h  D o r y l a i m u s

e t t e r s b e r g e n s i s . P h y t o p a t h o l o g y  4 7 . 4 6 8 = 4 7 3 .  

J a c o t ,  A „ P .  1 9 4 0 .  Th e  f a u n a  o f  t h e  s o i l .  Q. R e v .  B i o l .

1 1 ,  2 8 = 5 8 ,

J o h n s t o n ,  T.  1 9 5 7 ,  F u r t h e r  s t u d i e s  o n  m i c r o b i o l o g i c a li
r e d u c t i o n  o f  n e m a t o d e  p o p u l a t i o n  i n  w a t e r  

s a t u r a t e d  s o i l s .  P h y t o p a t h o l o g y  4 ¿ ,  5 2 5 - 5 2 6 .  

K r u m b e i n ,  W.C. a n d  F . J .  P e t t i j o h n ,  1 9 3 8 .  M a n u a l  o f

s e d i m e n t a r y  p e t r o l o g y ,  A p p l e t o n = C e n t u r y ,

New Y o r k .

K ü h n e l t ,  W, 1 9 6 1 .  S o i l  b i o l o g y ,  w i t h  s p e c i a l  r e f e r e n c e  

t o  t h e  a n i m a l  k i n g d o m .  F a b e r  and  F a b e r ,

L o n d o n .

L a r s e n ,  E . B .  1 9 4 9 .  Th e  i n f l u e n c e  o f  t h e  s e v e r e  w i n t e r s  o f

1 9 3 9 - 4 2  o n  t h e  s o i l  f a u n a  o f  T i p p e r n e .  O i k o s

I ,  1 8 6 = 2 0 7 .

L e l l á k o v a - D u l k o v á , F .  1 9 6 4 .  B e i t r a g  z u r  N e m a t o d e n f a u n a  

e i n e r  F e u c h t e n  W i e s e  i n  W e s t b ö h m e n ,  V ë s t .  

c s l .  S p o l .  z o o l .  2 , 8 , 1 1 7  = 1 3 3 ,

M i c o l e t z k y , H.  1 9 2 2 .  D i e  f r e i l e b e n d e  E r d - N e m a t o d e n .  A r c h .  

Na t u r g e s c h .  87.,  1 -650  „
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N o r t o n *  D , G „ 1 9 6 3 «  P o p u l a t i o n  f l u c t u a t i o n s  o f

a m e r i c a n u m  i n  I o w a „ P h y t o p a t h o l o g y  5 3 . 6 6 - 6 8 ,

O v e r g a a r d  N i e l s e n ,  C. 1 9 5 4 »  S t u d i e s  o n  E n c h y t r a e i d a e  3 .

T h e  m i c r o - d i s t r i b u t i o n  o f  E n c h y t r a e i d a e »

O i k o s  5 ,  1 6 7 - 1 7 8 »

1 9 5 5 a . S t u d i e s  o n  E n c h y t r a e i d a e  2 = 

F i e l d  s t u d i e s ,  N a t u r a  j u t l .  4 ,  3 - 5 8 »  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 9 5 5 b «  S t u d i e s  o n  E n c h y t r a e i d a e  5»

F a c t o r s  c a u s i n g  s e a s o n a l  f l u c t u a t i o n s  i n  

n u m b e r s  » O i k o s  ,6 ,  1 5 3 - 1 6 9 »

________ 1 9 6 1 »  R e s p i r a t o r y  m e t a b o l i s m  o f

s o m e  p o p u l a t i o n s  o f  e n c h y t r a e i d  w orm s  a n d  

f r e e l i v i n g  n e m a t o d e s ,  O i k o s  1 2 . 1 7 - 3 5 ,

O v e r g a a r d  N i e l s e n ,  C„ and  B» C h r i s t e n s e n ,  1 9 5 9 »  Th e

E n c h y t r a e i d a e :  c r i t i c a l  r e v i s i o n  and  t a x o n o m y

o f  E u r o p e a n  s p e c i e s  ( S t u d i e s  o n  E n c h y t r a e i d a e  

V I I ) .  N a t u r a  j u t l .  8 - 9 , 1 - 1 6 0 »

P e t e r s ,  B .G ,  1 9 5 3 »  C h a n g e s  i n  p o t a t o  r o o t  e e l w o r m  p o p u l a t i o n

w i t h  t i m e  a n d  d e p t h .  J ,  h e l m i n t h .  2 7 ,  1 1 3 ^ 1 1 8 »  

S e i d e n s c h w a r z ,  L» 1 9 2 3 »  J a h r e s z y k l u s  f r e i l e b e n d e r

E r d n e m a t o d e n  e i n e r  T i r o l e r  A l p e n w i e s e »  Arb»  

z o o l »  I n s t »  U n i v »  I n n s b r u c k  j [ ,  3 5 —71«

S n e d e c o r , W. 1 9 5 6 »  S t a t i s t i c a l  m e t h o d s .  ( 5 t h  e d . ) Iow a

S t a t e  U n i v »  P r e s s ,  Ames»

S t ö c k l i ,  A.  1 9 5 2 »  S t u d i e n  ü b e r  B o d e n n e m t o d e n  m i t  b e s o n d e r e r

B e r ü c k s i c h t i g u n g  d e s  N e m a t o d e n g a h a l t e s  v o n  W a l d - ,  

G r ü n l a n d -  und  a c k e r b a u l i e h  g e n u t z t e n  B o d e n .

Z .  P f l E r n a h r »  D u n g .  B o d e n k  5 9 ,  9 7 - -1 3 9 »

S z c z y g i e l ,  A.  1 9 6 6 .  S t u d i e s  o n  t h e  f a u n a  a n d  p o p u l a t i o n  

d y n a m i c s  o f  n e m a t o d e s  o c c u r r i n g  o n  s t r a w b e r r y  

p l a n t a t i o n s .  E k o l ,  P o l »  1 4 A . 6 5 1 - 7 0 9 »

T h o r n e ,  G» 1 9 2 7 »  L i f e  h i s t o r y ,  h a b i t s  a n d  e c o n o m i c

i m p o r t a n c e  o f  s o m e  m o n o n c h s »  J« a g r i e »  R e s » ,  

Wash»’ 3 4 ,  2 6 5 - 2 8 6 »

_ _ _ _ _ _ _ _ _ _ _  1 9 3 0 »  P r e d a c i o u s  n e m a s  o f  t h e  g e n u s  N y g o l a i m u s
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a nd  a n e w  g e n u s ,  S e c t o n e m a , I b i d ,  4 1 . 4 4 5 - 4 6 6 »  

T o u n g ,  M. 1 9 6 3 »  A s t u d y  o f  s e a s o n a l  i n f l u e n c e  i n

q u a n t i t a t i v e  v a r i a t i o n  o f  t h e  c i t r u s  n e m a ,  

T y l e n c h u l u s  s e m i p e n e t r a n s  Cobb«, P l a n t  

P r o t e c t i o n  B u i l »  N at»  T a i w a n  U n i v .  5 ,  3 2 3 -  

3 2 7 »

W a l l a c e ,  H . R .  1 9 6 3 »  T h e  b i o l o g y  o f  p l a n t  p a r a s i t i c  

n e m a t o d e s »  A r n o l d ,  L o n d o n ,

W e h u n t , E . J .  1 9 5 7 .  P o p u l a t i o n  t r e n d s  o f  n e m a t o d e s

a s s o c i a t e d  w i t h  w h i t e  c l o v e r  i n  L o u i s i a n a »  

P h y t o p a t h o l o g y  1 2 »  36  »

W i n s l o w ,  R , D .  1 9 6 4 »  S o i l  n e m a t o d e  p o p u l a t i o n  s t u d i e s .  1»

T h e  m i g r a t o r y  r o o t  T y l e n c h i d a  a nd  o t h e r

n e m a t o d e s  o f  t h e  R o t h a m s t e d  and  Woburn s i x -  

c o u r s e  r o t a t i o n s ,  P e d o b i o l o g i a  4 ,  6 5 = 7 6 »

Y u e n ,  P . H. 1 9 6 6 .  T h e  n e m a t o d e  f a u n a  o f  t h e  r e g e n e r a t e d

w o o d l a n d  a n d  g r a s s l a n d  o f  B r o a d b a l k  W i l d e r n e s s .  

Nema t o  l o g i c  a '12 ,  1 9 5 = 2 1 4 »

Y e a t e s , G.W. 1 9 6 7 a ,  S t u d i e s  o n  n e m a t o d e s  f r o m  d u n e  s a n d s  9 .

Q u a n t i t a t i v e  c o m p a r i s o n  o f  t h e  n e m a t o d e  f a u n a s  

o f  s i x  l o c a l i t i e s .  N . Z .  J 1  S e i .  K ) ,  9 2 7 - 9 4 8 »

____________ 1 9 6 7 b »  S t u d i e s  o n  n e m a t o d e s  f r o m  d u n e  s a n d s  7»

M o n h y s t e r i d a  and  C h r o m o d o r i d a .  I b i d  » 1 0 , 7 8 5 -  

8 0 1 »

____________ 1 9 6 7 c .  O b s e r v a t i o n s  o n  p h y l o g e n y  and  e v o l u t i o n

i n  t h e  D o r y l a i m i n a  ( N e m a t o d a ) .  I b i d .  1 0 ,  6 8 3 -

7 0 0 .

Z u c k e r m a n ,  B . M . ,  S .  K h e r a , A . R.  P i e r c e , 1 9 6 4 »  P o p u l a t i o n  

d y n a m i c s  o f  n e m a t o d e s  i n  c r a n b e r r y  s o i l s .  

P h y t o p a t h o l o g y  5 4 . 6 5 4 = 6 5 9  »



A p p e n d i x  i ,  A s s o c i a t e d  f a u n a

PROTOZOA C i l i a t a C o l p o d a  i n f l a t a  
{ S t o k e s )

Common

OLIGOCHAETA Mega s e o l e e i d a  e R h o d o d r i l u s  s o . 1 s p e c im e n
E n c h y t r a e i d a e H e m i f r i d e r i c i a  s p » ) 

A c h a e ta  sp» ^
)

Common,

s e e  t a b l e s
1 - 1 2

CRUSTACEA I s o p o d a T y lo s  n e o z e l a n i c u s R a re
TARDIGRADA M a c r o b i o t i d a e H y p s i b iu s  sp» Common

INSECTA C o l le m b o la Common

H e m ip te r a P s e u d o c o c e i d a e R i o e r s i e l l a  r u m i é i s
i M a s k e l l T “

On m arram  
g r a s s  r o o t s

H om optera C i c a d i d a e C i c a d e t t a  le p to n e m a  
M yers

L a rv a e  
comm on,  
November - 
M a r ch

D i p t e r a S t r a t i o m y i d a e L a r v a e In  1 s a m p le
H ym enop tera F o r m ic id a e M onom orium  a n t a r c t i c u m

XWh.it e l
F e w ,
J a n u a r y

C o l e o p t e r a S c a r a b a e n i d a e  

Cur e u 1 i o n i d a  e

D y n a s t i n a e  

M e l o l o n t h i n a e

P e r i c ó n t u s s p p .

C o s t e l v t r a  z e a l a n d i c a  
( W h i te )
C e c y r o p a  s pp»4 'Tm-r: 'V||» ||| Til-» iiir £  kr

E g g s ,  l a r v a e  
a d u l t

L a r v a e , r a r e

R a re



A p p e n d i x  I I .  " O t h e r  N e m a t o d e s Th e  f o l l o w i n g  

s p e c i e s  h a v e  b e e n  r e c o v e r e d  i n  s m a l l  n u m b e r s  and  

h a v e  n o t  b e e n  i n d i v i d u a l l y  l i s t e d  i n  t a b l e s  1 - 1 3  

t h e i r  t o t a l  c o n t r i b u t i o n  t o  t h e  f a u n a  i s  o f  t h e  

o r d e r  o f  0 . 1 % .  T h o s e  m a r k e d  * o c c u r r e d  m a i n l y  

b e l o w  5 0 c m .

TYLENCHIDA

C r i c o n e m o i d e s  s p .  ( J u v e n i l e s  o n l y )

D o l i c h o d o r u s  a r e n a r i u s  C l a r k ,  1 9 6 3 .

F u r t h e r  t y l e n c h i d  s p p  »

RHABDITIDA

S t e g e l l e t a  t u a r u a  Y e a t e s , 1 9 6 7 .

A c r o b e l e s  t a n a u s  Y e a t e s ,  1 9 6 7 .

H e t e r o c e p h a l o b u s  s p .

F u r t h e r  r h a b d i t i d  s p p .

MONHYSTERIDA

“T h e r i s t u s  s p .

CHROMADORIDA

^M e t a c h r o m a d o r a  s p .

^ H y p o d o n t o l a i m u s  s p .

^ E t h m o l a i m u s  s p .
ENOPLIDA.

^O x y s t o m a t i n a  ( N e m a n e m a ) sp»

T r i s s o n c h u l u s  q u i n q u e p a p i l l a t u s  Y e a t e s ,  1 9 6 7 ,  

E u r y s t o m i n a  sp»  ( S i m i l a r  t o  E.  w h a n g a e  Y e a t e s ,  1 9 6 7 ,

b u t  n o  m a l e s  h a v e  b e e n  f o u n d . )

M e r m i t h i d a e

D o r y l a i m i n a e  ( M a i n l y  j u v e n i l e s ,  m a i n l y  w i t h  f i l i f o r m  

t a i l s ) .

A m p h i d e l u s  s p .
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I V „3 THE NEMATODE FAUNA RECOVERED AFTER RECESSION  

OF AN EXPOSED INTER-DUNE WATER-TABLE

IV«, 3 , 1  I n t r o d u c t i o n

T h e  f l o o d i n g  o f  i n t e r - d u n e  h o l l o w s  i n  t h e  p a r t l y  

s t a b i l i s e d  s a n d  d u n e s  a t  H i m a t a n g i  B e a c h ,  M a n a w a t u  b y  a n  

e x p o s e d  w a t e r - t a b l e  h a s  b e e n  r e f e r r e d  t o  p r e v i o u s l y  ' ( I I .  7 ,

I V , 2 ) .  I n  t h e  p r e s e n t  s e c t i o n  t h e  n e m a t o d e  f a u n a s  r e c o v e r e d  

f r o m  t h r e e  s u b s t r a t e s  a f t e r  t h i s  w a t e r  h a d  r e c e d e d  a r e  

d i s c u s s e d ,  p a r t i c u l a r  e m p h a s i s  b e i n g  p l a c e d  o n  t h e  e c o l o g i c a l  

r e l a t i o n s h i p s  o f  t h e  v a r i o u s  s p e c i e s , ,  T h e  e f f e c t s  o f  f l o o d 

i n g  o n  t h e  v e r t i c a l  d i s t r i b u t i o n  o f  n e m a t o d e s  a r e  d i s c u s s e d  

e l s e w h e r e  ( I V , 2 ) ,

I V , 3 . 2  T h e  s a m p l e s  a n d  t h e i r  a n a l y s i s

F l o o d i n g  w a s  f i r s t  o b s e r v e d  o n  2 0  J u l y  1 9 6 6  w h e n  t h e

w a t e r - t a b l e  w a s  9 8  cm a b o v e  t h e  l o w e s t  r e c o r d e d  l e v e l .  On

2 0  O c t o b e r  1 9 6 6 ,  w h e n  t h e  s a m p l e s  w e r e  c o l l e c t e d ,  t h e  w a t e r -

t a b l e  w a s  3 3  cm a b o v e  t h e  m in im u m  a n d  t h e r e  w a s  n o  s u r f a c e

f l o o d i n g  a t  t h e  s i t e  s t u d i e d ,  a l t h o u g h  a d j a c e n t ,  s o m e w h a t

d e e p e r ,  h o l l o w s  w e r e  s t i l l  f l o o d e d .  T h e  r e c e n t l y  f l o o d e d

a r e a s  w e r e  s t i l l  v e r y  m o i s t  ( a b o u t  757° s a t u r a t e d )  an d  l a r g e

a r e a s  w e r e  c o v e r e d  b y  a l a y e r ,  1 -  2 cm t h i c k ,  o f  t h e

s p h e r o i d a l  g r e e n  a l g a  E r e m o s p h a e r a  v i r i d i s  d e  B a r y ,  P a t c h e s

o f  v a r i o u s  f i l a m e n t o u s  a l g a e  a n d  d e t r i t u s  w e r e  a l s o  p r e s e n t .

T h e  s i t e  f r o m  w h i c h  t h e  s a m p l e s  w e r e  o b t a i n e d  w a s  r e l a t i v e l y

f l a t  and  t h e r e  w a s  n o  o b v i o u s  z o n a t i o n  o f  t h e  v a r i o u s  a l g a e

a nd  d e t r i t u s .  One s o u r c e  o f  o r g a n i c  m a t e r i a l  w a s  l a r g e

s c a r a b a e i d  l a r v a e  ( P e r i c o p t u s  s p p , )  w h i c h  w e r e  d r o w n e d  b y  t h e

f l o o d - w a t e r s  and  o c c u r r e d  i n  e v e r y  p o o l  o b s e r v e d ;  t h e r e  w as
2

a n  a v e r a g e  o f  a b o u t  o n e  p e r  m , D a t a  f o r  t e m p e r a t u r e ,



TABLE 17« N e m a t o d e s  r e c o v e r e d  f r o m  t h r e e  s a m p l e s

c o l l e c t e d  a f t e r  t h e  w a t e r - t a b l e  h a d  r e c e d e d

S p e c i e s
E» v i r i d i s

TYLENCHIDA

A t y l e n c h u s  s p ,i w  " w i á i  '■ >  ■  i  i i  t u  ■  ■  m  um ninii "Im niM ii

S c u t e l l o n e m a  m agna  

RHABDITIDA

ARAEOLAIMIDA

P a n d u r i n e m a  m o w h i t i a  

MONHYSTERIDA

T h e r i s t u s  sp«

T a k a k i a  w a i p u k e a  

CHROMADORIDA

M e t a c h r o m a d o r a  sp«  

S y n o n c h i u m  p a c i f i c u m  

H y p o d o n t o l a i m u s  s p .  

E t h m o l a i m u s  -sp»
ENOPLIDA

O x y s t o m a t i n a  ( N e m a n e m a ) s p , 

E n o p l o i d e s  s p ,

M e r m i t h i d  s p ,

DORYLAIMIDA

N y g o l a i m u s  ( N . ) d i r e c t u s  

A p o r c e l a i m e l l u s  m a i t a i  

C r a s s o l a b i u m  a u s t r a l e  

D i s c o l a i m i u m  s a b u l i

A la lm u s  p r i m i t i v u sr m « . n  mil.   i.iim-Jimi.lil t mjmm* il . il «■.mil ii ini" ■

OTHER NEMATODES

10
5

10

15

1
M i s c e l l a n e o u s  
a l g a e  e t c .

2
4

70

22

C
Sand  
u n d e r  
E» v i r i d i s

2
1

4

1

37

59

1

1

1

14

32

11
1

13

1

1

16

3

TOTAL 4 5 120 2 0 4
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s a l i n i t y ,  pH an d  h e i g h t  o f  t h e  w a t e r - t a b l e  f o r  J u l y ,  A u g u s t  

a n d  S e p t e m b e r  a r e :  3 ,  5 ,  1 5 ° C ;  4 * 6 ,  2 * 3  2 , 8 ° / o o ;  pH 7 , 4 ,

8 , 5 ,  8 * 4 ;  9 8 ,  9 1 ,  65  cm a b o v e  m in im u m ,

T h e  f o l l o w i n g  s a m p l e s  w e r e  e x a m i n e d ,  t h e  n e m a t o d e s  

b e i n g  f i x e d  a n d  p r o c e s s e d  a s  o u t l i n e d  i n  s e c t i o n  I V . 1 : =

A E .  v i r i d i s :  e x t r a c t e d  u s i n g  B a e r m a n n  f u n n e l s ,es —..........
B_ M i s c e l l a n e o u s  f i l a m e n t o u s  a l g a e ,  o r g a n i c  d e t r i t u s  and

t h e  t o p  2 cm o f  s a n d  f r o m  u n d e r  t h e s e  m a t e r i a l s ;  

e x t r a c t e d  u s i n g  B a e r m a n n  f u n n e l s ,

C Sand  f r o m  u n d e r  E„ v i r i d i s , c o l l e c t e d  t o  a d e p t h  o f

5 cm. T h i s  c o n t a i n e d  much f i n e  o r g a n i c  m a t e r i a l  and

w a s  e x t r a c t e d  by  é l u t r i a t i o n  ( I V . l ) ,

I n  t a b l e  17 t h e  n u m b e r s  o f  e a c h  n e m a t o d e  s p e c i e s  

r e c o v e r e d  f r o m  2 5 0  g  o f  e a c h  s u b s t r a t e  a r e  p r e s e n t e d .

T a b l e  18  i n d i c a t e s  t h e  d i s t r i b u t i o n  o f  o t h e r  a n i m a l s .

I V . 3 . 3  E c o l o g i c a l  C o n s i d e r a t i o n s

T h e  n e m a t o d e  f a u n a  b e l o w  a c l u m p  o f  m arram  g r a s s  

( A m m ophi l a a r e n a r i a  ( L . )  L i n k . )  a d j a c e n t  t o  t h e  a r e a  f r o m  

w h i c h  t h e  s a m p l e s  w e r e  t a k e n  h a s  b e e n  e x t e n s i v e l y  s t u d i e d  

and  m o n t h l y  r e c o r d s  o f  t h e  f a u n a  a r e  g i v e n  i n  s e c t i o n  I V . 2 .  

When c o m p a r e d  w i t h  t h e  e a r l i e r  r e c o r d s  t h e r e  a p p e a r  t o  b e  

t h r e e  g r o u p s  o f  n e m a t o d e s  i n  t h e  f a u n a s  o f  t a b l e  17:=-

a )  “s t r a g g l e r s ’ f r o m  t h e  n o r m a l  p o p u l a t i o n  ( S c u t e l l o n e m a  

m a g n a , P a n d u r i n e m a  m o w h i t i a , S y n o n c h i u m  p a c i f i c u m , 

N y g o l a i m u s  ( N . )  d i r e c t u s , A p o r c e l a i m e l l u s  m a i t a i ,

C r a s  s o  l a b i u m  a u s t r a l e , D i s c o l a i m i u m  s a b u l i .. L e p t o n c h u  

d i c e p h a l u s ) ,



TABLE 1 8 ,  D i s t r i b u t i o n  o f  f a u n a  o t h e r  t h a n  n e m a t o d e s  i n  t h e  

t h r e e  s a m p l e s  ( x  i n d i c a t e s  o c c u r r e n c e ) .

A B  C

E „ v i r i d i s  M i s c e l l a n e o u s  Sand  
a l g a e  e t c ,  u n d e r

CILIATA

C o l p o d a  i n f l a t a  x  x

CRUSTACEA

D a p h n i a  s p .  x

C l a d o e e r a n  s p ,  x

TARDIGRADA x  x

DIPTERA

S t r a t i o m y i d a e  l a r v a e  x  x

ENCHYTRAEIDAE

H e m i f r i d e r i c i a  s p .

E .  v i r i d i s



51

b )  “new" f o r m s  ( A t y l e n c h u s  s p » , H e t e r o c e p h a l o b u s  s p . ,  

T h e r i s t u s  s p . , M o n h y s t e r a  s p » , M e t a c h r o m a d o r a  s p . , 

H y p o d o n t o l a i m u s  s p . , E t h m o l a i m u s  s p , , O x y s t o r n a t i n a  s p » , 

M e r m i t h i d  s p , ) 9

c )  " e m e r g e n t ” s p e c i e s  ( T a k a k i a  w a i p u k e a  » E n o p l o i d e s  s p . . ,

H o w e v e r ,  a p p e n d i x  I I  o f  I V » 2 i n c l u d e s  a l l  t h e  “n e w ” 

f o r m s  e x c e p t  A t y l e n c h u s  s p .  T h u s  a l l  t h e  " n e w ” s p e c i e s

e x c e p t  A t y l e n c h u s  s p .  a r e  e s s e n t i a l l y  " e m e r g e n t ” s p e c i e s .

E c o l o g i c a l  d a t a  f o r  11 o f  t h e  s p e c i e s  i n  t a b l e  17 i s  

g i v e n  i n  s e c t i o n  I V » 2 .  Th e  a b u n d a n c e  o f  t h r e e  s p e c i e s  

( T, w a i p u k e a .  E n o p l o i d e s  s p » , A .  p r i m i t i v u s ) h a s  b e e n  

p o s i t i v e l y  c o r r e l a t e d  w i t h  m o i s t u r e ,  an d  t h e y  c o n s t i t u t e d  

a b o u t  42% o f  t h e  t o t a l  f a u n a s  ( 1 5 7  o f  3 6 9 ) .  E i g h t  s p e c i e s  

h a v e  b e e n  n e g a t i v e l y  c o r r e l a t e d  w i t h  m o i s t u r e ,  and  t h e y  

c o n s t i t u t e d  13% o f  t h e  f a u n a s .  Of t h e  " e m e r g e n t "  s p e c i e s ,  

s i x  w e r e  m a i n l y  r e c o r d e d  f r o m  m o r e  t h a n  5 0  cm dow n u n d e r  

t h e  a d j a c e n t  m arram  g r a s s  w h e r e  m o i s t u r e  c o n t e n t  w as  

s i g n i f i c a n t l y  h i g h e r  t h a n  a t  t h e  s u r f a c e ;  t h e s e  s i x  s p e c i e s  

a c c o u n t  f o r  1 5 5  i n d i v i d u a l s  ( i . e .  42% o f  t h e  f a u n a s ) ,

A t y l e n c h u s  s p . ,  H e t e r o c e p h a l o b u s  s p . , M e r m i t h i d  s p .  and  

" o t h e r  n e m a t o d e s "  c o n s t i t u t e  t h e  b a l a n c e  o f  t h e  f a u n a »

T h e  f a u n a s  o f  t h e  t h r e e  s a m p l e s  a r e  t h u s  c o m p o s e d  o f  

s p e c i e s  p r e v i o u s l y  f o u n d  i n  t h e  a r e a  a n d  t h e i r  o v e r a l l  

c o m p o s i t i o n  i s  l a r g e l y  e x p l i c a b l e  i n  t e r m s  o f  t h e  v e r y  m o i s t  

c o n d i t i o n s .  Th e  d i f f e r e n c e s  b e t w e e n  t h e  t h r e e  s a m p l e s  a r e  

r e f e r a b l e  t o  e c o l o g i c a l  c o n d i t i o n s  a t  t h e  t i m e  o f  s a m p l i n g ,  

a l l  h a v i n g  a s i m i l a r  r e l a t i o n  t o  t h e  w a t e r - t a b l e ,  E , v i r i d i s  

r e p r e s e n t s  a  f a i r l y  u n i f o r m  e n v i r o n m e n t ,  w h i c h  i n  t h i s  c a s e  

w a s  s c a r c e l y  d e c a y i n g ,  b u t ,  o w i n g  t o  i t s  r a t h e r  o p e n  

s t r u c t u r e ,  v a r i a b l e  i n  i t s  m o i s t u r e  c o n t e n t  and  t e m p e r a t u r e .  

T h e  m i s c e l l a n e o u s  f i l a m e n t o u s  a l g a e  p r e s e n t  a n  e n v i r o n m e n t
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r a t h e r  v a r i a b l e  i n  c o m p o s i t i o n  a n d  p r o b a b l y  c o n t a i n i n g  r e g i o n s  

o f  r e l a t i v e  e c o l o g i c a l  s t a b i l i t y «  T h e  s a n d  f r o m  u n d e r  

E. v i r i d i s  a p p a r e n t l y  p r o v i d e d  a m o i s t  h a b i t a t ,  p r o b a b l y  

s o m e w h a t  b u f f e r e d  f r o m  c l i m a t i c  c h a n g a  b y  t h e  a l g a ,  a n d  

r i c h  i n  o r g a n i c  d e t r i t u s «

T h e  s i z e s  o f  t h e  f a u n a s  r e c o v e r e d  a n d  t h e  r e l a t i v e  

s t a b i l i t y  o f  t h e  t h r e e  h a b i t a t s  a r e  i n  a g r e e m e n t  w i t h  t h e  

s u g g e s t i o n s  p u t  f o r w a r d  i n  s e c t i o n  I V « !  r e l a t i n g  t h e  s i z e  o f  

t o t a l  n e m a t o d e  f a u n a s  t o  e n v i r o n m e n t a l  s t a b i l i t y «  Th e  

r e l a t i v e  a b u n d a n c e  o f  t h e  v a r i o u s  f e e d i n g  g r o u p s  i s  c o n s i s 

t e n t  w i t h  t h e  a v a i l a b l e  f o o d .

Th e  d i s t r i b u t i o n  o f  o t h e r  i n v e r t e b r a t e s  i s  a p p a r e n t l y  

s t r a i g h t f o r w a r d .  C o l p o d a  i n f l a t a  i s  c o s m o p o l i t a n  a nd  h a s  

p r e v i o u s l y  b e e n  r e c o v e r e d  f r o m  s a n d  s a m p l e s .  D a p h n i a  s p ,  

a nd  t h e  u n i d e n t i f i e d  c l a d o c e r a n  r e p r e s e n t  p l a n k t o n  o f  t h e  

p o o l .  T a r d i g r a d a  o c c u r  i n  d i v e r s e ,  m o i s t  c o n d i t i o n s ;  t h e y  

may h a v e  b e e n  e x c l u d e d  f r o m  t h e  s a n d  b e l o w  E .  v i r i d i s  b y  

o x y g e n  d e f i c i e n c y .  S t r a t i o m y i d a e  l a r v a e  a r e  a c t i v e  i n  m o i s t  

c o n d i t i o n s ,  a n d  c o u l d  b e  e x p e c t e d  t o  b e  r e c o v e r e d  w i t h i n  a 

r e a s o n a b l e  d i s t a n c e  o f  a p o o l .  E n c h y t r a e i d a e  a p p a r e n t l y  

h a v e  s i m i l a r  e c o l o g i c a l  r e q u i r e m e n t s  t o  n e m a t o d e s .
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V, STUDIES ON LABORATORY CULTURES 

V , 1 INTRODUCTION

C o n s i d e r a b l e  l a b o r a t o r y  c u l t u r e  w o r k ,  b o t h  a x e n i c  

( e . g ,  D o u g h e r t y ,  1 9 4 9 ,  1 9 5 9 ;  N i c h o l a s , ,  1 9 6 2 )  a n d  s y n x e n i c  

( e , g ,  N i g o n ,  1 9 4 9 ;  P o t t s ,  1 9 1 0 ;  T h o m a s ,  1 9 6 5 ) ,  h a s  b e e n  

d o n e  w i t h  s o i l  n e m a t o d e s ,  b u t  t h e r e  i s  a l m o s t  a t o t a l  l a c k  

o f  e c o l o g i c a l  d a t a  f o r  t h e  o r g a n i s m s  u s e d  i n  t h e s e  s t u d i e s  

( e , g ,  D o u g h e r t y  a n d  C a l h o u n ,  1 9 4 8  ; 5 9 ;  T h o m a s ,  1 9 6 5  s 

3 9 5 ) ,  P o t t s  ( 1 9 1 0 )  s t a t e d  " s u f f i c i e n t  a t t e n t i o n  h a s  n o t  

b e e n  p a i d  t o  t h e  p a r t  w h i c h  n e m a t o d e s  p l a y  i n  t h e  e c o n o m y  

o f  t h e  s o i l " ,  A p a r t  f r o m  a c c o u n t s  o f  f i e l d  e x p e r i m e n t s  

( e . g ,  D e u b e r t ,  1 9 6 3 )  a n d  a s p e c t s  o f  m u s h r o o m  c u l t i v a t i o n  

( e , g ,  H e s l i n g ,  1 9 6 6 )  s u r p r i s i n g l y  l i t t l e  w o r k  h a s  a p p e a r e d  

t o  f i l l  t h i s  g a p  i n  t h e  u n d e r s t a n d i n g  o f  t h e  s o i l  b i o t a .

Th e  p r e s e n t  s y n x e n i c  w o r k  i s  b a s e d  o n  o r g a n i s m s  

r e c o v e r e d  f r o m  a s i t e  i n  d u n e  s a n d  a t  H i m a t a n g i  B e a c h ,  

M a n a w a t u ,  New Z e a l a n d ,  T h e  i n t e r r e l a t i o n s h i p s  o f  t h e  

n e m a t o d e  f a u n a  w i t h  v a r i o u s  p h y s i c a l  á n d  c h e m i c a l  f a c t o r s  

h a v e  a l r e a d y  b e e n  d i s c u s s e d  ( s e c t i o n  I V ) ,  O b s e r v a t i o n s  

m ade  i n  c u l t u r e  c a n  t h u s ,  t o  s o m e  e x t e n t ,  b e  i n t e r p r e t e d  

i n  t h e  l i g h t  o f  t h i s  k n o w l e d g e .  C u l t u r e  c o n d i t i o n s  c a n  

a l s o  b e  s i m i l a r ,  p a r t i c u l a r l y  i n  r e l a t i o n  t o  t e m p e r a t u r e  

and pH, t o  t h o s e  f o u n d  i n  t h e  f i e l d .

R e g u l a r  c o u n t s  o f  c u l t u r e  p o p u l a t i o n s  e s t a b l i s h e d  

f r o m  o n e  o r  m o r e  i n d i v i d u a l s  s h o w  p o p u l a t i o n  c h a n g e s  

( f i g ,  V , 2 |  E l l e n b y  a n d  S m i t h ,  1 9 6 6 ;  T h o m a s ,  1 9 6 5 )  w h i c h  

a r e  t o  s o m e  e x t e n t  d e p e n d e n t  o n  t h e  g e n e r a t i o n  t i m e  o f  t h e  

s p e c i e s ,  b u t  g i v e  n o  r e a l  i n d i c a t i o n  o f  t h e  r o l e  o f
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i n d i v i d u a l s  i n  t h e  p o p u l a t i o n ,  t h e i r  c o u r s e  r e f l e c t i n g  m o r e  

t h e  c u l t u r e  medium» A p a r t  f r o m  KMmpfe and  S c h m i d t  ( 1 9 6 6 )  

c u l t u r e s  o f  i n d i v i d u a l s  o r ,  f o r  s e x u a l l y  r e p r o d u c i n g  s p e c i e s ,  

p a i r s  o f  f r e e = l i v i n g  n e m a t o d e s  a p p e a r  t o  h a v e  b e e n  l i t t l e  

u s e d  s i n c e  t h e  w o r k  o f  P o t t s  ( 1 9 1 0 )  a n d  P a i  ( 1 9 2 7 ) »  I n  

s u c h  c u l t u r e s  f o o d  i s  n o t  n o r m a l l y  a l i m i t i n g  f a c t o r  and  

i n d i v i d u a l s  c a n  b e  f o l l o w e d  f r o m  h a t c h i n g  t o  d e a t h .  D a i l y  

r e m o v a l  o f  e g g s  f r o m  c u l t u r e s  p r o v i d e s  i n f o r m a t i o n  o n  

f e c u n d i t y  and  f e r t i l i t y  ( A l l e e  e t  a l . 1 9 4 9 ) »  C o u n t s  o f  

c u l t u r e  p o p u l a t i o n s  d o ,  h o w e v e r ,  p r o v i d e  c o m p l e m e n t a r y  

i n f o r m a t i o n  o n  t h e  i n t e r a c t i o n  o f  m a t u r a t i o n  t i m e ,  

f e c u n d i t y  a n d  f e r t i l i t y  t o  p r o d u c e  t h e  i n i t i a l  p o p u l a t i o n  

i n c r e a s e .  A f t e r  t h i s  s t a g e  t h e  e f f e c t s  o f  f o o d  a v a i l 

a b i l i t y  and  q u i e s c e n t  n e m a t o d e s  i n  s e m i ^ s o l i d  c u l t u r e  m e d i a  

may m ake  a n y  f u r t h e r  c o u n t s  o f  d u b i o u s  v a l u e .

T h e  f o l l o w i n g  t e r m i n o l o g y  o f  D o u g h e r t y  ( 1 9 6 0 )  h a s  

b e e n  u s e d  : -

o r g a n i s m .

Term N u m b e r  o f  a s s o c i a t e d  
s p e c i e s  o f  o r g a n i s m s

A g n o t o b i o t i c , o r  x e n i c U n know n

G n o t o b i o t i c K nown*  s p e c i e s  o n l y ,  o r  I 
n o n e

S y n x e n i c One o r  m o r e

M o n o x e n i c One

D i x e n i c Two

- T r i x e n i c T h r e e

P o l y x e n i c S e v e r a l  t o  many

A x e n i c Non e

*  Known a s  t o  n u m b e r ,  n o t  n e c e s s a r i l y  a s  t o  named s p e c i e s ,



I l o  T e r m i n o l o g y  f o r  t h e  c o m p o s i t i o n  o f  m e d i a  

u s e d  i n  c u l t i v a t i o n , ,

r Term D e f  i n i t i o n

H o l i d i c P e r t a i n i n g  t o  a m e d iu m  w h o s e  i n t e n d e d

c o n s t i t u e n t s ,  o t h e r  t h a n  p u r i f i e d

i n e r t  m a t e r i a l s ,  h a v e  e x a c t l y  know n

c h e m i c a l ,  s t r u c t u r e s  b e f o r e  c o m p o u n d -  
i n g „

M e r i d  i c P e r t a i n i n g  t o  a m e d iu m  c o m p o s e d  o f  

a n  h o l i d i c  b a s e  t o  w h i c h  i s  

a d d e d  a t  l e a s t  o n e  s u b s t a n c e  o r  

p r e p a r a t i o n  o f  u n k n o w n  s t r u c t u r e  

( e 0g 0 m o s t  p r o t e i n s ,  r e g a r d l e s s  

o f  " p u r i t y " ) «

O l i g i d i c P e r t a i n i n g  t o  a m e d iu m  i n  w h i c h  c r u d e  

m a t e r i a l s  s u p p l y  m o s t  d i e t a r y  

r e q u i r e m e n t s „
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V ,2 METHODS

Dune s a n d s  r e p r e s e n t  a n  e n v i r o n m e n t  o f  l o w  o r g a n i c  

c o n t e n t  a n d ,  p o s s i b l y  b e c a u s e  m e d i a  o f  l o w  n u t r i e n t  c o n t e n t  

c o u l d  b e  u s e d ,  l i t t l e  d i f f i c u l t y  w a s  e x p e r i e n c e d  i n  o b t a i n i n g  

a n d  m a i n t a i n i n g  p u r e  c u l t u r e s  o f  b a c t e r i a  f r o m  s a n d  s a m p l e s ,  

N e m a t o d e s ,  a l s o ,  c o u l d . b e  p l a c e d  o n  a g a r  p l a t e a  i m m e d i a t e l y  

a f t e r  e x t r a c t i o n ,  b y  B a e r m a n n  f u n n e l ,  a n d  t h e  r e s u l t a n t  

e ü l t u r e s  t y p i c a l l y  c o n t a i n e d  o n l y  o n e  o r  tw o  b a c t e r i a l  

s p e c i e s  i n  a d d i t i o n  t o  t h e  n e m a t o d e  s p e c i e s .  I n  a f e w  

c a s e s  f u n g i  d e v e l o p e d  a n d  i t  i s  t h o u g h t  t h a t  t h e y  a r o s e  f r o m

s p o r e s  h e l d  i n  t h e  n e m a t o d e  i n t e s t i n e  a t  t h e  t i m e  o f  i n o c u l 

a t i o n .  No u s e  w as  m ade  o f  s u r f a c e  w a s h i n g  o r  a n t i b i o t i c s .

2
T h e  f o l l o w i n g  m e d i a ,  a u t o c l a v e d  a t  15 l b s / i n  f o r  2 0  

m i n u t e s ,  w e r e  u s e d  f o r  r o u t i n e  c u l t u r e s ,  b e i n g  a d j u s t e d  t o  

pH 8 . 3  b e f o r e  a u t o c l a v i n g  (pH  a f t e r  a u t o c l a v i n g  w a s  a b o u t  

8 , 0 ) :

A s p a r a g i n e - M a n n i t o l  A g a r  ( T h o r n t o n ,  1 9 2 2 )il mrrrrrrrrrïï'Tïïiw'wMt'ir i B a n i l w 11 ■» Imim I—   ini'iiii    —ul  I I I I  I  i i i  | "|  I 'mrrmvvTH'i' r iriiH'yiirTMmtmrtiT 1"  il. 'Ï TTTTr  **

K2HP04 1 . 0  g

MgSO4 . 7 H 2 0 0 . 2  g

C a C l 2 1 ml  o f  1% s o I n

N aC l  1 ml  o f  1% s o  I n

F e C l 3 2 m l  o f  0 . 1 %  s o l n

KN03 0 . 5  g

A s p a r a g i n e  ( D i f c o  B a c t o )  0 . 5  g

M a n n i t o l  1 , 0  g

A g a r  ( D a v i s ,  N . Z . )  15 g

D i s t i l l e d  w a t e r  1 0 0 0  m l
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N i g o n ° s  Medium ( N i g o n ,  1 9 4 9 )

MgSO „7H? 0 0« 75  g
4

K2HP04  0 . 7 5  g

Na C l  2 . 7 5  g

KN03 3 . 0  g

P r o t e o s e  p e p t o n e  ( D i f c o )  2 . 5  g

L e c i t h i n  ( a t  1007°)  1 . 0  g

A g a r  ( D a v i s ,  N . Z . )  15 g

D i s t i l l e d  w a t e r  1 0 0 0  m l

N u t r i e n t  A g a r

" D i f c o  B a c t o  N u t r i e n t  A g a r "

C z a p e k  P o x  A g a r  ( e x  C o l l i n s ,  1 9 6 4 )

S u c r o s e  3 0  g

k 2 h p o 4 1 . 0  g

NaN03 3 .-0  g

MgSO4 , 7 H 2 0 0 . 5  g

KCl 0 . 5  g

F e S 0 4 0 . 0 1  g

A g a r  ( D a v i s ,  N . Z . )  15 g

D i s t i l l e d  w a t e r  1 0 0 0  m l

A s t e r i l e  t r a n s f e r  b o x  w as  u s e d  f o r  i n o c u l a t i n g  p l a t e s  

w i t h  n e m a t o d e s  and  f o r  c o u n t i n g  p o p u l a t i o n s  and  e g g s .  The  

b o x ,  b a s e d  o n  t h a t  o f  D o u g h e r t y  ( 1 9 5 9 ) ,  w as  e q u i p p e d  w i t h  a 

P h i l l i p s  TUV 3 0  u l t r a - v i o l e t  lam p a n d  w i t h  a s t e r e o s c o p i c  

m i c r o s c o p e .  M a t e r i a l s ,  e x c e p t  c u l t u r e s ,  a n d  i n s t r u m e n t s  

w e r e  p l a c e d  i n  t h e  t r a n s f e r  b o x  a n d  e x p o s e d  t o  u l t r a - v i o l e t  

r a d i a t i o n  f o r  5 - 1 0  m i n u t e s  i m m e d i a t e l y  b e f o r e  u s e .  M o s t
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r o u t i n e  c o u n t s  w e r e  m ade  a t  I 6 x  m a g n i f i c a t i o n  u s i n g  a g r i d  

w i t h  1cm x 1cm s q u a r e s  b e l o w  t h e  c u l t u r e  d i s h e s ,  b u t  

m a g n i f i c a t i o n s  o f  u p  8 0 x  w e r e  a v a i l a b l e , ,  M o u n t e d  e y e »  

b r o w  h a i r s ,  s t e r i l i s e d  b y  e x p o s u r e  t o  u l t r a - v i o l e t  l i g h t ,  

w e r e  f o u n d  t o  b e  s a t i s f a c t o r y  f o r  h a n d l i n g  b o t h  n e m a t o d e s  

a nd  t h e i r  e g g s .

C u l t u r e s  w e r e  m a i n t a i n e d  i n  e i t h e r  8 , 5  cm p l a s t i c
2

p e t r i  d i s h e s  ( a r e a  5 6  cm ) o r  i n  4 „ 1  cm g l a s s  p e t r i  d i s h e s  
2

( a r e a  13 cm ) .  Two G a l l e n k a m p  c o o l e d  i n c u b a t o r s  an d  t h r e e  

c o n s t a n t  t e m p e r a t u r e  r o o m s  w e r e  u s e d .  M o s t  c u l t u r e s  w e r e  

m a i n t a i n e d  a t  1 0 ,  15 a n d  2 0 ° C ,  t h e  m e a n  o f  1 2 0  f i e l d  

o b s e r v a t i o n s  a t  t h e  c o l l e c t i o n  s i t e  b e i n g  1 4 „ 9 7 ° C  ( 6 - 2 2 )  „ 

S i m i l a r l y ,  t h e  pH 8 u s e d  i s  c o n s i s t e n t  w i t h  t h e  a v e r a g e  o f  

pH 8 o 06  ( 7 . 5 - 8 » 6 )  r e c o r d e d  f o r  s a n d  s a m p l e s »  B e c a u s e  

B i n g e f o r s  and E r i k s s o n i  1 9 6 3 )  an d  Th om as  ( 1 9 6 5 )  f o u n d  

c u l t u r e s  o f  a t  l e a s t  s o m e  s p e c i e s  d e v e l o p  b e t t e r  i n  d a r k n e s s  

t h a n  i n  l i g h t ,  a l l  c u l t u r e s  w e r e  k e p t  i n  d a r k n e s s  e x c e p t  

w h e n  b e i n g  e x a m i n e d .  S t e r i l e  d i s t i l l e d  w a t e r  w as  a d d e d  

p e r i o d i c a l l y ,  n o t  m o r e  t h a n  1 ml  a t  a t i m e ,  s o  t h a t  

c o n d e n s a t i o n  w a s  a l w a y s  p r e s e n t  o n  t h e  i n s i d e  o f  t h e  l i d  

o f  t h e  c u l t u r e  v e s s e l s .

S i x  n e m a t o d e  s p e c i e s  w e r e  m a i n t a i n e d  i n  m o n o x e n i c  

c u l t u r e  w i t h  t h e  g r a m  p o s i t i v e  b a c t e r i u m  B a c i l l u s  c e r e u s  

v a r ° m y c o i d e s „ A s i n g l e  g r a v i d  f e m a l e  o f  e a c h  s p e c i e s ,  

o b t a i n e d  f r o m  a p r e l i m i n a r y  c u l t u r e ,  w a s  u s e d  t o  e s t a b l i s h  

a s t o c k  c u l t u r e  o n  a s p a r a g i n e  m a n n i t o l  a g a r  a t  2 0 ° C ,  The  

s t o c k  c u l t u r e s  a t  o t h e r  t e m p e r a t u r e s  w e r e  e a c h  d e r i v e d  

f r o m  a s i n g l e  f e m a l e  f r o m  t h i s  o r i g i n a l  s t o c k .  C u l t u r e s  

w e r e  m a i n t a i n e d  a t  t h e i r  r e s p e c t i v e  t e m p e r a t u r e s  f o r  a t  

l e a s t  o n e  g e n e r a t i o n  b e f o r e  t h e  r e m o v a l  o f  a n y  s p e c i m e n s  

f o r  o b s e r v a t i o n s ,  When i n d i v i d u a l  c u l t u r e s  w e r e  u n d e r  

o b s e r v a t i o n  f o r  d e t e r m i n a t i o n  o f  f e c u n d i t y  and  f e r t i l i t y ,  

a n y  e g g s  w e r e  c o u n t e d  a n d  t r a n s f e r r e d  d a i l y  t o  o t h e r  p l a t e s
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o f  t h e  s a m e  m e d iu m .  S u b s e q u e n t  o b s e r v a t i o n s  i n d i c a t e d  t h e  

f e r t i l i t y ,  s e x  r a t i o  a nd  g e n e r a t i o n  t i m e  u n d e r  c u l t u r a l  

c o n d i t i o n s ,  B,  c e r e u s  w a s  i s o l a t e d  f r o m  s a n d  s a m p l e s  f r o m  

H i m a t a n g i  B e a c h ,



TABLE V .3 .  G e n e r a t i o n  t i m e ,  i n  d a y s ,  f o r  e a c h  s p e c i e s  i n  m onoxenic  c u l t u r e  on a s p a r a g i n e - m a n n i t o l  
a g a r  a t  pH 8 w i t h  B. c e r e u s , a t  v a r i o u s  t e m p e r a t u r e s ;  based  on d a i l y  o b s e r v a t i o n s .  
Standard d e v i a t i o n s  g i v e n  i n  b r a c k e t s ;  N u s u a l l y  9 - 1 2 ,  n e v e r  l e s s .  Where 
r e p r o d u c t i o n  d id  n o t  o c c u r  * d e n o t e s  t h a t  f ew ,  i f  a n y , e g g s  h a t c h e d  i n  50  d a y s ,  and 
* *  d e n o t e s  t h a t  most  e g g s  h a t c h e d  but  t h a t  t h e s e  nem atodes  f a i l e d  t o  p r oduce  e g g s  
w i t h i n  50  d a y s ;  e a c h  s u c h  i n d i c a t i o n  i s  based on ç  50  i n d i v i d u a l s .

Tem perature  ( °C )  7 10 13 15 20 28
Mononchoides  p o t o h i k u s  43 ( 0 . 8 )  46 ( 2 . 7 )  22 ( 2 . 8 )  11 ( 1 . 9 )  9 . 0  ( 1 . 0 )  4 . 4  ( 0 . 5 )
M e s o r h a b d i t i s  l i t t o r a l i s  *  *  16 ( 0 . 7 )  8 . 6  ( 0 . 6 )  9 . 0  ( 0 . 6 )  **
Panagro la im us  a u s t r a l e  *  * 20 ( 1 . 0 )  9 . 9  ( 1 . 0 )  8 . 6  ( 0 . 6 )  7 . 2  ( 0 . 5 )

**A c r o b e l o i d e s  s y r t i s u s  * * * 14 ( 2 . 6 )  14 ( 3 . 4 )
Z e l d i a  ounua * * * 36 ( 6 . 2 )  32 ( 1 . 5 )  18 ( 0 . 9 )
A c r o b e l e s  R o t i n g o t i n g u s  * * 45 ( 1 . 1 )  30 ( 1 . 4 )  25 ( 1 . 6 )  21 ( 0 . 9 )



TABLE V .2  F e c u n d i t y  a n d  f e r t i l i t y  o f  M. p o t o h i k u s  u n d e r  v a r i o u s  c u l t u r a l  c o n d i t i o n s .  F i g u r e s  g i v e n  a r e  m e a n s  

o f  i n d i c a t e d  n u m b e r  o f  r e p l i c a t e s ;  r a n g e s  g i v e n  i n  b r a c k e t s .

N F e c u n d i t y F e r t i l i t y

a  ) On a s p a r a g i n e - m a n n i t o l  a g a r  w i t h  B.  c e r e u s  a t  pH 8 a n d  2 0 ° C a) 10 146 ( 4 4 - 5 0 5 ) 119 ( 4 3 - 3 9 0 )

b ) On n u t r i e n t  a g a r  w i t h  B. c e r e u s  a t  pH 8 a n d  2 0 ° C b ) 6 1 4 8 ( 1 1 7 - 2 1 3 ) 1 10 ( 9 7 - 1 3 5 )

c ) P r e v i n e  o n  M e s o r h a b d i t i s  l i t t o r a l i s  u n d e r  c o n d i t i o n s  a s  a ) c ) 10 138 ( 2 9 - 2 3 5 ) 74 ( 2 - 1 2 5 )

d ) As a )  b u t  i n  t h e  p r e s e n c e  o f  a  m a l e ;  c o p u l a t i o n  o b s e r v e d d ) 18 1 70 ( 6 - 6 0 4 ) 97 ( 5 - 2 4 9 )

e  ) On a s p a r a g i n e - m a n n i t o l  a g a r  w i t h  B.  c e r e u s  a t  pH 8 a n d  10 °C e ) 6 2 1 9 ( 2 0 0 - 2 4 6 ) 1 6 2 ( 1 1 7 - 2 0 5 )

f  ) As e )  b u t  t r a n s f e r r e d  t o  1 5° C  i m m e d i a t e l y  p r i o r  t o l a y i n g f ) 5 1 7 6 ( 1 5 1 - 2 1 6 ) 119 ( 9 3 - 1 3 9 )

s) As e )  b u t  t r a n s f e r r e d  t o  2 0 ° C  i m m e d i a t e l y  p r i o r  t o l a y i n g g ) 5 2 0 8 ( 1 4 2 - 3 0 6 ) 139 ( 9 9 - 1 7 4 )

h ) On a s p a r a g i n e - m a n n i t o l  a g a r  w i t h  B.  c e r e u s  a t  pH 8 a n d  15°C h ) 11 1 84 ( 5 - 2 4 3 ) 156 ( 0 - 2 2 0 )

i ) As h )  b u t  t r a n s f e r r e d  t o  1 0 ° C  i m m e d i a t e l y  p r i o r  t o l a y i n g i ) 5 35 ( 3 -  5 0 ) 9 ( 0 -  13 )

j ) As h )  b u t  t r a n s f e r r e d  t o  2 0 DC i m m e d i a t e l y  p r i o r  t o l a y i n g j ) 5 85 ( 3 9 - 1 1 9 ) 18 ( 9 -  4 0 )

k ) On a s p a r a g i n e - m a n n i t o l  a g a r  w i t h  B_._c e r e u s  a t  pH 8 a n d  2 0° G k) 10 145 ( 4 4 - 5 0 5 ) 119 ( 4 3 - 3 9 0 )

1) As k )  b u t  t r a n s f e r r e d  t o  1 0 °C  i m m e d i a t e l y  p r i o r  t o l a y i n g 1) 5 72 ( 7 - 1 4 7 ) 30 ( 5 -  5 9 )

m) As k )  b u t  t r a n s f e r r e d  t o  15°G  i m m e d i a t e l y  p r i o r  t o l a y i n g m) 5 2 0 5 ( 1 3 5 - 2 5 8 ) 116 ( 9 8 - 1 2 5 )

n  ) On n u t r i e n t  a g a r  w i t h  B. c e r e u s  a t  pH 8 a n d  1 0° C n ) 6 2 4 8 ( 1 9 6 - 2 8 8 ) 2 1 1 ( 1 7 0 - 2 3 9 )

o ) On n u t r i e n t  a g a r  w i t h  B.  c e r e u s  a t  pH 8 a n d  1 5 °C o ) 6 179 ( 2 5 - 2 4 5 ) 145 ( 2 4 - 2 0 4 )

P) On n u t r i e n t  a g a r  w i t h  B. c e r e u s  a t  pH 8 a n d  2 0  C P) 6 1 4 8 ( 1 1 7 - 2 1 3 ) 110 ( 9 7 - 1 3 5 )



TABLE V . l  F e c u n d i t y ,  f e r t i l i t y  an d  l o n g e v i t y  o f  M o n o n c h o i d e s  p o t o h i k u s  n .  s p .  i n  i n d i v i d u a l  c u l t u r e  on 
a s p a r a g i n e - m a n n i t o l  a g a r  a t  pH 8 w i t h  B. c e r e u s : b a s e d  o n  d a i l y  o b s e r v a t i o n s .

T e m p e r a t u r e  ( ° C )

L a y i n g - h a t c h i n g  ( d a y s )
H a t c h i n g - f i r s t  egg  ( d a y s )
Days f r o m  f i r s t  e gg  t o  l a s t  egg
Days f r o m  l a s t  egg  t o  d e a t h

T o t a l  l i f e s p a n  ( p o s t - h a t c h i n g )  
( d a y s )

10

15 14 15 15 15 16

28 29 30 31 29 27

80 91 88 54 62 47

10 6 17 3 2 1

118 126 135 88 93 75

15

5 5 5 6 4 6
7 8 6 6 4 5

28 28 4 15 13 4

2 11 0 0 0 0

37 47 10 21 17 9

20

2 3 3 3 2 3
6 5 6 6 5 6

12 11 49 7 15 18
6 0 38 11 2 0

24 16 93 24 22 24

F e c u n d i t y  ( t o t a l  e g g s l a i d  ) 213 200 211 246 213 232
F e r t i l i t y  ( t o t a l  e g g s h a t c h e d ) 152 148 117 178 174 205

L a s t  d ay  f e r t i l e  e g g s l a i d 57 63 61 54 44 47

Days i n  l a y i n g  p e r i o d  
l a  i d

e g g s  n o t 22 36 30 8 18 5

G e n e r a t i o n  t i m e  ( d a y s ) ( e g g - e g g ) 43 43 45 45 44 43

242 243 5 203 196 8 59 97 505 44 104 151
220 199 0 95 191 1 52 68 390 43 91 108

17 26 0 10 13 4 7 8 22 6 12 12

5 0 1 1 0 1 0 0 10 0 0 1

12 13 11 12 8 11 8 8 9 9 7 9



60

V . 3 ASPECTS OF THE BIOLOGY OF MONONCHOIDES POTOH1KUS N. SP »

V a3 0 l  I n t r o d u c t i o n

T h e  n e m a t o d e  c u l t u r e d  m o s t  e x t e n s i v e l y  i n  t h e  p r e s e n t  

w o r k ,  M o n o n c h o i d e s  p o t o h i k u s  n ,  s p ,  ( R h a b d i t i d a  : 

D i p l o g a s t e r i n a e ) ,  i s  t y p i c a l l y  d i p l o g a s t e r o i d  b u t  i s  

d i s t i n g u i s h e d  b y  t h e  p o s s e s s i o n  o f  a s h o r t  t a i l  ( c  = 4 0 ,  

c 5 =r 0 , 9  f o r  m a t u r e  s p e c i m e n s ) ,  T h i s  s p e c i e s ,  i n  w h i c h  

r e p r o d u c t i o n  i s  a p p a r e n t l y  e s s e n t i a l l y  p a r t h e n o g e n e t i c , w as  

c u l t i v a t e d  ( s e n s u  D o u g h e r t y ,  1 9 6 0 )  u s i n g  B „ c e r e u s  a s  f o o d  

o r g a n i s m .  N e m a t o d e s  w e r e  a l s o  e a t e n ,

V „ 3 , 2  F e c u n d i t y ,  f e r t i l i t y  a n d  l o n g e v i t y

R e p r e s e n t a t i v e  d a t a  f o r  t h e  f e c u n d i t y ,  f e r t i l i t y  and

l o n g e v i t y  o f  M„ p o t o h i k u s  a t  t h r e e  t e m p e r a t u r e s  i s  g i v e n  i n

t a b l e  V „ l ,  M ore  e x t e n s i v e  d a t a  i s  s u m m a r i s e d  i n  t a b l e s  V , 2

an d  V , 3 .  A l l  d a t a  a r e  b a s e d  o n  f e m a l e s  c u l t u r e d  i n d i v i d u a l l y ,

o r  s i n g l e  f e m a l e s  c u l t u r e d  w i t h  s i n g l e  m a l e s ,  i n  p e t r i  d i s h e s  
2

o f  5 6  cm , I n  t a b l e  V„2 r a n g e s  a r e  g i v e n  a s  s o m e  s t a n d a r d  

d e v i a t i o n s  a r e  s i m i l a r  i n  m a g n i t u d e  t o  t h e  m e a n .

T h e r e  i s  n o  s i g n i f i c a n t  d i f f e r e n c e  ( p > „ 0 5 )  i n  t h e  

f e c u n d i t y  o r  f e r t i l i t y  i n  a n y  o f  t h e  e x p e r i m e n t s  m a i n t a i n e d  

a t  2 0 ° C  ( t a b l e  V„2 a ~ d ) .  T h e  s m a l l  r a n g e s  r e c o r d e d  f o r  

n u t r i e n t  a g a r  a t  2 0 ° C  a r e  n o t  p a r a l l e l e d  by  t h o s e  r e c o r d e d  

a t  10  a n d  1 5 ° C 0

F o r  i n d i v i d u a l s  r e a r e d  a t  c o n s t a n t  t e m p e r a t u r e  o n  

a s p a r a g i n e - m a n n i t o l  a g a r  t h e  c o e f f i c i e n t  o f  v a r i a t i o n  o f  b o t h  

f e c u n d i t y  a n d  f e r t i l i t y  r i s e s  s h a r p l y  w i t h  t e m p e r a t u r e  ( t a b l e



TABLE V„ 5 ,  D e t a i l e d  f e c u n d i t y  and  f e r t i l i t y  o f  18

f e m a l e  M„ p o t o h i k u s  c u l t u r e d ,  a t  2 0 ° C  o n  

a s p a r a g i n e - m a n n i t o l  a g a r  w i t h  B.  c e r e u s , 

w i t h  m a l e s  a nd  r e c o r d e d  c o p u l a t i n g .  M eans  

and  s t a n d a r d  d e v i a t i o n s  g i v e n  f o r  e a c h  

g r o u p ,  a l s o  f o r  t o t a l .

F e c u n d i t y  F e r t i l i t y  F e c u n d i t y  F e r t i l i t y

57  5 5  0 0

75  5 5  0 0

116  89  0 0

1 3 6  1 0 0  0 0

161  121 6 5

2 0 7  1 4 3  14 9

2 3 4  1 5 3

2 7 3  175

2 7 8  1 9 5

3 3 2  165

5 7 4  2 3 7

3 , 3  ( 5 , 7 )  2 , 3  ( 3 , 8 )

O v e r a l l

6 0 4  2 4 9  1 7 0  ( 1 8 7 , 5 )  97  ( 8 6 , 2 )

2 5 4  ( 1 8 2 , 7 )  1 4 5  ( 6 4 , 9 )



TABLE V . 4 .  C o e f f i c i e n t s  o f  v a r i a t i o n  o f  f e c u n d i t y  a n d

f e r t i l i t y  o f  M. p o t o h i k u s  r e a r e d  a t  c o n s t a n t  

t e m p e r a t u r e  o n  a s p a r a g i n e - m a n n i t o l  a g a r ,  

( D a t a  f r o m  t a b l e  V . 2 ) .

T e m p e r a t u r e  ( ° C )  C o e f f i c i e n t s  o f  v a r i a t i o n

F e c u n d i t y  F e r t i l i t y

10

15

20

7 . 6

4 9 . 2

8 5 , 9

1 8 . 6

5 4 . 4

7 8 . 1
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V „ 4 ) ,  and  t h e r e  i s  s o m e  d e c l i n e  i n  f e c u n d i t y  and  f e r t i l i t y .  

S i m i l a r  d e c l i n e s  i n  f e c u n d i t y  and  f e r t i l i t y  may b e  s e e n  

i n  d a t a  f o r  i n d i v i d u a l s  r e a r e d  o n  n u t r i e n t  a g a r .  T h u s ,  

a l t h o u g h  t h e  g e n e r a t i o n  t i m e  i s  l o n g e r  a t  l o w e r  t e m p e r a t u r e s  

( t a b l e s  VI 1 ,  V , 3 ) ,  t h e  c o u r s e  o f  p o p u l a t i o n  g r o w t h  i s  m o r e  

p r e d i c t a b l e .  S t a t i s t i c a l  a n a l y s i s  o f  d a t a  c o l l e c t e d

a f t e r  t e m p e r a t u r e  c h a n g e s  s h o w s  h i g h l y  s i g n i f i c a n t  ( p ^ , 0 1 )  

c h a n g e s  i n  f e c u n d i t y  w h e n  M, p o t o h i k u s  w e r e  s h i f t e d  f r o m  

15 °C  t o  10 C a nd  s i g n i f i c a n t  ( p ^ , 0 5 )  c h a n g e s  w h e n  s h i f t e d  

f r o m  1 5 ° C  t o  2 0 ° C ;  t h e  f e c u n d i t y  o f  t h e  n e m a t o d e s  t h e n  

a t  1 0 ° C  an d  2 0 ° C  a l s o  d i f f e r  s i g n i f i c a n t l y .  H i g h l y  

s i g n i f i c a n t  c h a n g e s  i n  f e r t i l i t y  o c c u r r e d  a s  a r e s u l t  o f  

t h e s e  t e m p e r a t u r e  c h a n g e s .  I n  t h e  f i e l d  t e m p e r a t u r e  c h a n g e s ,  

a t  a g i v e n  d e p t h ,  a s  g r e a t  a s  5 C °  w e r e  r e c o r d e d  o n l y  i n  e a r l y  

s u m m e r .  T h e s e  c h a n g e s  w e r e  b a s e d  o n  m o n t h l y  m e a s u r e m e n t s .

I t  h a s  b e e n  i m p l i e d  t h a t  t h e  a v e r a g e  f e c u n d i t y  and  

f e r t i l i t y ,  u n d e r  c u l t u r a l  c o n d i t i o n s ,  o f  f e m a l e  M, p o t o h i k u s  

c u l t u r e d  w i t h  m a l e s  d o e s  n o t  d i f f e r  f r o m  t h a t  f o r  p a r t h e n o -  

g e n e t i c  f e m a l e s .  H o w e v e r ,  o f  18 f e m a l e s  c u l t u r e d  w i t h  

m a l e s  s i x  d i e d  i n  a n  e x t r e m e l y  g r a v i d  c o n d i t i o n  ( 6 - 1 0  d i s t i n c t  

e g g s  i n  u t e r i ,  2 b e i n g  n o r m a l  f o r  g r a v i d  f e m a l e s )  l a y i n g  f e w ,  

i f  a n y ,  e g g s .  Th e  r e m a i n i n g  12 f e m a l e s  p r o d u c e d  5 7  -  6 0 4  

e g g s  and  a r e  r e g a r d e d  a s  s u c c e s s f u l  ( s e e  t a b l e  V , 5 ) ,  Non e  

o f  t h e  h u n d r e d s  o f  f e m a l e s  o b s e r v e d  r e p r o d u c i n g  i n  t h e  

a b s e n c e  o f  m a l e s ,  d u r i n g  t h e  c o u r s e  o f  t h e s e  s t u d i e s ,  d i e d  

g r a v i d ,  I t  i s  t h o u g h t  t h a t  t h e  d e a t h  o f  f e m a l e s  a f t e r  

c o p u l a t i o n  may b e  d u e  t o  d a m a g e  t o  t h e  v a g i n a  o r  u t e r i  i n  

c o p u l a t i o n .  I n  o n e  c a s e  a m a l e  w a s  o b s e r v e d  w i t h  i t s  

e x t r e m e l y  s h o r t  t a i l ( c '  t  1 . 0  f o r  M, p o t o h i k u s  m a l e s )  

i n s e r t e d  i n  t h e  v u l v a ;  t h i s  s u g g e s t s  l o n g e r  t a i l s  may h a v e

a d a p t i v e  s i g n i f i c a n c e .  I n  c o n s i d e r i n g  t h e  p o s s i b l e  r o l e  o f

m a l e s  i n  t h e  r e p r o d u c t i v e  b i o l o g y  o f  t h e  s p e c i e s  t h e  o v e r a l l  

a v e r a g e  m u s t  b e  c o n s i d e r e d  a nd  i t  may t h e n  b e  s a i d  t h a t  

m a l e s  d o  n o t  a p p e a r  t o  h a v e  a s i g n i f i c a n t  e f f e c t  o n  f e c u n d i t y
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or f e r t i l i t y .

A l t h o u g h  d i f f e r e n t  m e d i a  may i n f l u e n c e  p o p u l a t i o n

c h a n g e s  ( s e e  V . 3 . 3 )  t h e  s i m i l a r i t y  b e t w e e n  t h e  r e s u l t s

o b t a i n e d  o n  a s p a r a g i n e - m a n n i t o l  a g a r  a n d  n u t r i e n t  a g a r ,

w h e n  o n e  i n d i v i d u a l  c o u l d  e x p l o i t  t h e  b a c t e r i a  1 - g r o w t h  
2

o v e r  56  cm , s u g g e s t  t h a t  t h e  d i f f e r e n c e s  i n  p o p u l a t i o n  

g r o w t h  a r e  n o t  d i r e c t l y  r e l a t e d  t o  t h e  c o m p o s i t i o n  o f  t h e  

m e d i a .  H o w e v e r ,  c e r t a i n  e s s e n t i a l  f a c t o r s  s e e m  t o  b e  

r e q u i r e d  f o r  h a t c h i n g  a nd  m a t u r a t i o n  o f  s o m e  s p e c i e s  

( s e c t i o n  V . 4 . 1 ) .

F i g u r e  V . l  i l l u s t r a t e s  g r a p h i c a l l y  t h e  c o u r s e  o f  t h e  

l i f e - h i s t o r y  o f  r e p r e s e n t a t i v e  M. p o t o h i k u s  f r o m  t h e  l a y i n g  

o f  e g g s  t o  d e a t h ,  a t  1 0 ,  15 a nd  2 0 ° G .  Th e  h i s t o r y  o f  a 

f e m a l e  c u l t u r e d  w i t h  a m a l e  i s  a l s o  g i v e n .  Th e  g r a p h s  f o r  

p a r t h e n o g e n e t i c a l l y  r e p r o d u c i n g  f e m a l e s  s h o w  c l e a r l y  how  

f e r t i l i t y  e q u a l s  f e c u n d i t y  u p  t o  a c e r t a i n  p o i n t ,  a p e r i o d  

o f  p a r t i a l  f e r t i l i t y  f o l l o w s  a nd  t h e  l a s t  e g g s  a r e  i n -  

f e r t i l e .  Th e  u s u a l  e x p l a n a t i o n  o f  s u c h  a p h e n o m e n o n  i s  

t h a t  t h e  f e m a l e  i s  a p r o t a n d r o u s  h e r m a p h r o d i t e  a n d  t h e  

i n f e r t i l e  e g g s  a r e  p r o d u c e d  w h e n  t h e  s u p p l y  o f  s p e r m  i s  

d e p l e t e d  ( s e e  P o t t s ,  1 9 1 0 ;  H o n d a ,  1 9 2 5 ;  T r i a n t o p h y 1 l o u  

a n d  H i r s c h m a n n ,  1 9 6 4 ) ,  I n  M. p o t o h i k u s . h o w e v e r ,  n o  s i g n  

o f  p r o t a n d r o u s  h e r m a p h r o d i t i s m  h a s  b e e n  o b s e r v e d  a nd  no  

r e c o r d s  o f  t h e  p h e n o m e n o n  i n  t h e  D i p l o g a s t e r o i d e a  a r e  

k n o w n .  What h a s  b e e n  o b s e r v e d ,  h o w e v e r ,  i s  t h a t  t h e  c e l l s  

o f  t h e  o v a r i e s  a r e  e s s e n t i a l l y  s i m i l a r  i n  s i z e  a n d ,  i n  

m a t u r e  f e m a l e s ,  s h o w  n o  e x t e r n a l  e v i d e n c e  o f  d i v i s i o n  

( s e c t i o n  I I . 9 ) ,  a l t h o u g h  c h r o m o s o m e s  may b e  d e m o n s t r a t e d  

i n  so m e  c e l l s  s u g g e s t i n g  t h e y  a r e  n o t  i n  i n t e r p h a s e  ( s e c t i o n  

V . 3 . 4 ) .  I t  i s  s u g g e s t e d  t h a t  t h e  f e r t i l e  e g g s  a r e  s i m p l y  

p a r t h e n o g e n e t i c  a n d  t h a t  t h e  l a t e r  e g g s  l a c k  n u c l e a r  

m a t e r i a l .  I n  a d d i t i o n  t o  b e i n g  i n v i a b l e  i n  t h e  c u l t u r a l  

c o n d i t i o n s  t h e  i n f e r t i l e  e g g s  a r e  m uch  l i g h t e r  i n  c o l o u r
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and  o f t e n  b r e a k  o n  t o u c h i n g  w i t h  a m o u n t e d  e y e b r o w  h a i r *  a 

c o n d i t i o n  w h i c h  h a s  n e v e r  b e e n  o b s e r v e d  i n  f e r t i l e  e g g s „

The i n f e r t i l e  e g g s  d i s i n t e g r a t e  w i t h i n  4 8  h o u r s »  I t  i s  

f u r t h e r  s u g g e s t e d  t h a t  t h e  i n f e r t i l e  e g g s  a r e  a r e s u l t  o f  

t h e  c o n t i n u i n g ,  b u t  d e c l i n i n g ,  s e c r e t i o r }  o f  y o l k  a nd  s h e l l  

m a t e r i a l s .  T h e i r  r e l a t i v e l y  f r a g i l e  n a t u r e  may b e  d u e  t o  

t h e  a b s e n c e  o f  a n  e n d o g e n o u s  c h i t i n o u s  s h e l l  w i t h i n  t h e  

e x o g e n o u s  m a m m i l l a t e  p r o t e i n  l a y e r  ( s e e  H i r s c h m a n n ,  1 9 6 0 ;  

R o g e r s ,  1 9 6 2 ) .  H onda ( 1 9 2 5 )  r e p o r t e d  t h a t  u n m a t e d  

M i k o l e t z k y a  a e r i v o r a  p r o d u c e  i n f e r t i l e ,  u n f e r t i l i s e d  e g g s  

w h i c h  a r e  s m a l l e r  t h a n  t h o s e  o f  m a t e d  f e m a l e s  and  w h i c h  

d i s i n t e g r a t e .  S u c h  d i s i n t e g r a t i o n  u s u a l l y  b e g i n s  w i t h i n  

2 4  h o u r s  o f  l a y i n g .

I f  t h e  o v a r i e s  o f  M. p o t o h i k u s  d o  s h o w  c e l l  c o n s t a n c y  

a f t e r  m a t u r a t i o n ,  t h i s  e x p l a i n s  a p o i n t  i n  t a b l e  V . 2 .  On 

b o t h  a s p a r a g i n e - m a n n i t o l  a g a r  and  n u t r i e n t  a g a r  t h e  a v e r a g e  

f e r t i l i t y  r e c o r d e d  d e c r e a s e s  w i t h  r i s i n g  t e m p e r a t u r e ;  t h e  

l o n g e r  m a t u r a t i o n  t i m e  a t  l o w e r  t e m p e r a t u r e s  may a l l o w  e x t r a  

c l e a v a g e s  i n  t h e  g e r m  l i n e ,  and  a t  h i g h e r  t e m p e r a t u r e s  

a b n o r m a l i t i e s  i n  c y t o k i n e s i s  may r e d u c e  f e r t i l i t y .  The  

A s c h e l m i n t h e s  a nd  A c a n t h o c e p h a l a  c h a r a c t e r i s t i c a l l y  s h o w  

c e l l  o r  n u c l e a r  c o n s t a n c y  ( e u t e l y ) .  Hyman ( 1 9 5 1 )  s t a t e s  

t h a t  i n  n e m a t o d e s  " c e l l  d i v i s i o n  i n  g e n e r a l  c e a s e s  a t  

h a t c h i n g  e x c e p t  i n  t h e  r e p r o d u c t i v e  s y s t e m  a nd  t h e r e  i s  

u s u a l l y  n o  f u r t h e r  i n c r e a s e  i n  t h e  n u m b e r  o f  n u c l e i " .  I n  

M. p o t o h i k u s  e u t e l y  s e e m s  t o  o c c u r  e v e n  i n  t h e  r e p r o d u c t i v e  

s y s t e m  o f  m a t u r e  f e m a l e s .

N e i t h e r  t h e  a v e r a g e  f e c u n d i t y  n o r  a v e r a g e  f e r t i l i t y  

o f  e v e n  5 s u c c e s s f u l l y J ( t a b l e  V . 5 )  i n s e m i n a t e d  f e m a l e s  

d i f f e r  s i g n i f i c a n t l y  ( p >  . 5 )  f r o m  t h a t  r e c o r d e d  f o r  p a r t h -  

e n o g e n e t i c  f e m a l e s .  F u r t h e r  w o r k  ( s e c t i o n  V . 3 . 4 )  h a s  

s h o w n  t h a t  e g g s  o f  i n s e m i n a t e d  f e m a l e s  d o  n o t  p r o d u c e  a 

g r e a t e r  p r o p o r t i o n  o f  m a l e s  t h a n  e g g s  o f  p a r t h e n o g e n e t i c
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f e m a l e s . Honda ( 1 9 2 , 5 )  f  ound  t h a t  t h e  p r o p o r t i o n  o f  m a l e s  

p r o d u c e d  by  t h e  n o r m a l l y  h e r m a p h r o d i t i c  Ca e n o r h a b d i t i s  

d o l i c h u r a  i n c r e a s e d  m a r k e d l y  a f t e r  i n s e m i n a t i o n «  P r e d a t i o n  

s t u d i e s  ( s e c t i o n  V . 3 . 5 )  o n  M. p o t o h i k u s  i n d i c a t e  t h a t  m a l e s  

m o v e  m o r e  a c t i v e l y  t h a n  f e m a l e s .  T h i s  may i n d i c a t e  t h a t  

f e m a l e s  d o  n o t  a c t i v e l y  s e e k  m a l e s  a s  t h e y  a r e  c a p a b l e  o f  

r e p r o d u c i n g  i n d e p e n d e n t l y ,  b y  p a r t h e n o g e n e s i s ,  and  t h a t  a l i  

a t t e m p t s  a t  m a t i n g  o r i g i n a t e  w i t h  t h e  m a l e s .  H o w e v e r ,  a s  

t h e r e  i s  n o  s i g n i f i c a n t  c h a n g e  i n  f e c u n d i t y ,  f e r t i l i t y  o r  

t h e  s e x  r a t i o  i n  p r o g e n y ,  i t  a p p e a r s  t h a t  t h e  s m a l l ,  

s p h e r o i d a l  s p e r m  o b s e r v e d  i n  t h e  e j a c u l a t e  o f  m a l e s  p l a y  

n o  r o l e  i n  r e p r o d u c t i o n .

I n  t h e i r  r e v i e w  T r i a n t o p h y l l o u  an d  H i r s c h m a n n  ( 1 9 6 4 )  

c o n c l u d e d  t h a t  i n  p l a n t  a nd  s o i l  n e m a t o d e s  t h e r e  i s  a n  

e v o l u t i o n a r y  t e n d e n c y  f r o m  a m p h i m i x i s  t o  " h e r m a p h r o d i t i s m " ,  

r a t h e r  t h a n  t h e  r e v e r s e .  M. p o t o h i k u s  a p p e a r s  t o  r e p r e s e n t  

a d i r e c t  t r a n s i t i o n  f r o m  a m p h i m i x i s  t o  p a r t h e n o g e n e s i s ,  a s  

r e c o r d e d  i n  R h a b d i t i s  p e l l i o  b y  H e r t w i g  ( 1 9 2 0 ) .

V . 3 . 3  C o m p a r i s o n  o f  M e d ia

C o m p a r a t i v e  s t u d i e s  o f  m e d i a  u s e d  i n  n e m a t o d e  c u l t u r e  

a r e  f r e q u e n t l y  h i n d e r e d  b y  t h e  p r e s e n c e  o f  " q u i e s c e n t "  

n e m a t o d e s ,  t y p i c a l l y  c o i l e d  u p  b e l o w  t h e  s u r f a c e  o f  t h e  

a g a r .  I n  p o t o h i k u s ,, h o w e v e r ,  n o  s u c h  q u i e s e n c e  h a s  

b e e n  f o u n d  a nd  t h e r e  i s  n o  d a u e r - l a r v a .  When t h e  a v a i l a b l e  

f o o d  s u p p l y  i s  e x h a u s t e d  t h e  n e m a t o d e s  d i e ,  j u v e n i l e s  sub*-  

s i s t i n g  l o n g e r  t h a n  m a t u r e  i n d i v i d u a l s .  Any e g g s  p r e s e n t  

c o n t i n u e  t o  h a t c h  a n d  t h e  f i r s t  s t a g e  j u v e n i l e s  s u r v i v e  

f o r  a c o n s i d e r a b l e  t i m e .  T h e  s u r v i v a l  o f  j u v e n i l e s  may b e  

d u e  t o  v a r i o u s  f a c t o r s ,  i n c l u d i n g  t h e  p r e s e n c e  o f  f o o d  

r e s e r v e s ,  l o w e r  f o o d  r e q u i r e m e n t s  an d  t h e  a b i l i t y  t o  f e e d
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f r o m  b a c t e r i a l  f i l m s  t h i n n e r  t h a n  t h o s e  n e e d e d  b y  m a t u r e  

i n d i v i d u a l s .  M. p o t o h i k u s  t h u s  a p p e a r s  s u i t a b l e  f o r  u s e  

i n  c o m p a r i n g  m e d i a .

R e p l i c a t e  p l a t e s  o f  e a c h  o f  f o u r  m e d i a  ( C z a p e k  Dox  

a g a r ,  n u t r i e n t  a g a r ,  a s p a r a g i n e - m a n n i t o l  a g a r ,  N i g o n ' s  

m e d iu m )  w e r e  i n o c u l a t e d  w i t h  B.  c e r e u s  and  a n  i m m a t u r e  

M„ p o t o h i k u s . a t  e a c h  o f  1 0 ,  15 a nd  2 0 ° C .  T h e  c u l t u r e s  

w e r e  e x a m i n e d  d a i l y  u n t i l  e g g s  w e r e  f i r s t  r e c o r d e d  a nd

t h e r e a f t e r  c o u n t s  o f  t o t a l  a c t i v e  n e m a t o d e s  o n  t h e  p l a t e s ,
2

o f  56  cm , w e r e  m ad e  a t  i n t e r v a l s  o f  u p  t o  n i n e  d a y s .  Th e  

e x p e r i m e n t s  a t  10 °C  w e r e  t e r m i n a t e d  a f t e r  1 3 0 = 1 5 0  d a y s .

T h e  r e s u l t s  a r e  i n d i c a t e d  i n  f i g .  V . 2 .

D i f f e r e n c e s  w i t h  b o t h  m e d iu m  a n d  t e m p e r a t u r e  a r e  

m a r k e d .  Th e  f o u r  m e d i a  u s e d  f o r m  a g r a d e d  s e r i e s  w i t h  

r e g a r d  t o  t o t a l  a v a i l a b l e  n u t r i e n t s  ( C z a p e k  Dox a g a r  > 

n u t r i e n t  a g a r  >  a s p a r a g i n e - m a n n i t o l  a g a r  > N i g o n ' s  m e d iu m )  

and  t h e  maximum p o p u l a t i o n  r e c o r d e d  o n  e a c h  o f  t h e  m e d i a  

i s  p o s i t i v e l y  c o r r e l a t e d  w i t h  t h e  a v a i l a b l e  n u t r i e n t s .  

H o w e v e r ,  t h e  a r e a s  u n d e r  t h e  c u r v e s  ( f i g .  V . 2 )  f o r  0 - 1 3 0  

d a y s ,  r e l a t i v e  t o  C z a p e k  D ox  a g a r  a t  1 5 ° C ,  a r e  i n  t h e  

o r d e r  C z a p e k  D ox  a g a r ?  n u t r i e n t  a g a r  > N i g o n ’ s  m ed iu m  > 

a s p a r a g i n e - m a n n i t o l  a g a r .

B o t h  C z a p e k  D ox  a g a r  a nd  a s p a r a g i n e - m a n n i t o l  a g a r  

a r e  h o l i d  i c  w h e r e a s  n u t r i e n t  a g a r  a n d  N i g o n ’ s m ed iu m  a r e  

o l i g i d i c .  On h© l i d i e  m e d i a  t h e  maxim um p o p u l a t i o n s  

w e r e  r e c o r d e d  a t  1 5 ° C ,  b u t  a t  2 0 ° C  o n  t h e  o l i g i d i c  m e d i a . '  

On a l l  m e d i a  t h e  r a t e  o f  t h e  i n i t i a l  p o p u l a t i o n  i n c r e a s e  

a t  2 0 ° C  w a s  s l i g h t l y  g r e a t e r  t h a n  t h a t  a t  1 5 ° C  w h i l e  t h a t  

a t  10 °C  w as  m u c h  l e s s  t h a n  a t  e i t h e r  15  o r  2 0 ° C .

T h e  g e n e r a l  v a r i a t i o n  i n  t h e  n e m a t o d e  p o p u l a t i o n s  

r e f l e c t s  t h e  q u a n t i t a t i v e  v a r i a t i o n  i n  t h e  b a c t e r i a l  f l o r a .  

T h e  v a r i a t i o n  i n  t h e  b a c t e r i a l  f l o r a  p r e s u m a b l y  r e f l e c t e d
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t h e  v a r i a t i o n  i n  a v a i l a b i l i t y  o f  n u t r i e n t s .  I n  t h e  h o l i d i c  

m e d i a  o n c e  t h e  g r e a t e r  p a r t  o f  t h e  a v a i l a b l e  n u t r i e n t s  had  

b e e n  u s e d  f u r t h e r  b a c t e r i a l  g r o w t h  w a s  p o s s i b l e  o n l y  b y  t h e  

u t i l i z a t i o n  o f  r e s i d u a l  t r a c e s  o f  n u t r i e n t s ,  a l t h o u g h  som e  

r e c y c l i n g  o f  n u t r i e n t s  c a n n o t  b e  r u l e d  o u t .  H e n c e  t h e  

r e l a t i v e l y  s m o o t h  d e c l i n e  o f  p o p u l a t i o n s  o n  C z a p e k  Dox a g a r  

and a s p a r a g i n e - m a n n i t o l  a g a r  a t  a l l  t e m p e r a t u r e s .  Th e  

o l i g i d i c  m e d i a  c o n t a i n  o r g a n i c  c o m p o n e n t s  ( e . g .  b e e f  e x t r a c t ,  

p e p t o n e ,  l e c i t h i n )  w h o s e  a v a i l a b i l i t y  a s  n u t r i e n t s  d o e s  n o t  

f o l l o w  s u c h  a s i m p l e  p a t t e r n :  t h e  p o p u l a t i o n s  r e c o r d e d  a t

15 and  2 0 ° C  o n  N i g o n ’ s  m ed iu m  0 - 6 0  d a y s  a f t e r  t h e  f i r s t  

r e c o r d e d  e g g  i l l u s t r a t e  t h e  g r e a t e r  p o p u l a t i o n  s t a b i l i t y  

w h i c h  may b e  a c h i e v e d  o n  s u c h  m e d i a .  Th e  n u t r i e n t s  i n  t h e  

n u t r i e n t  a g a r  u s e d  a p p e a r  t o  h a v e  b e e n  f r e e l y  a v a i l a b l e .

Th e  p o p u l a t i o n s  o n  t h e  p l a t e s  a t  10 °C  w e r e  i n i t i a l l y  

l i m i t e d  b y  t h e  g e n e r a t i o n  t i m e  o f  M, p o t o h i k u s  a t  t h i s  

t e m p e r a t u r e  ( 4 2 = 5 0  d a y s ) .  T h e  b a c t e r i a l  p o p u l a t i o n  w a s  

n o t  l i m i t e d  s o  s e v e r e l y  a n d  c o n t i n u e d  t o  u s e  n u t r i e n t s  

w h i c h  w e r e  t h u s  n o t  f u l l y  e x p l o i t e d  b y  t h e  s m a l l  n e m a t o d e  

p o p u l a t i o n ,  e x c e p t  o n  N i g o n ' s  m e d i u m .  T h e  sum o f  t h e  

r e l a t i v e  a r e a s  u n d e r  t h e  c u r v e s  f o r  t h e  v a r i o u s  m e d i a  a t  

e a c h  t e m p e r a t u r e  a r e  1 0 ° C  1 2 5 ,  1 5 ° C  1 8 2 ,  2 0 ° C  1 3 8 .  I n

a d d i t i o n  t o  t h e  l i m i t a t i o n  i m p o s e d  b y  g e n e r a t i o n  t i m e  a t  

1 0 ° C ,  a t  2 0 ° C  t h e  r e s o u r c e s  o f  t h e  m e d i a  a r e  a p p a r e n t l y  n o t  

u t i l i s e d  t o  t h e  f u l l .
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V » 3 » 4  S e x  D e t e r m i n a t i o n

V „ 3 , 4 „ 1 I n t r o d u c t i o n

P a r t h e n o g e n e t i c  f e m a l e s  o f  M» p o t o h i k u s  p r o d u c e  a 

c o n s i d e r a b l e  n u m b e r  o f  v i a b l e  e g g s  a n d  may g i v e  r i s e  t o  

s i z a b l e  p o p u l a t i o n s  o n  a g a r  p l a t e s »  I n  t h e s e  p o p u l a t i o n s  

m a l e s  a p p e a r  and  may c o n s t i t u t e  a b o u t  o n e - f i f t h  o f  t h e  

p o p u l a t i o n »  M a l e s  c o p u l a t e  w i t h  f e m a l e s »  O v e r  1 5 0  e g g s  

w e r e  p u t  o n  i n d i v i d u a l  a g a r  p l a t e s  t o  e s t a b l i s h  c u l t u r e s  

and w i t h o u t  e x c e p t i o n  e a c h  g a v e  r i s e  t o  a f e m a l e »  T h u s  

t h e  q u e s t i o n  a r i s e s ,  w h a t  c a u s e s  t h e  p r o d u c t i o n  o f  m a l e s ?

V » 3 » 4 » 2  M e t h o d s  an d  R e s u l t s

1» C h ro m o s o m e  n u m b e r s -

T e m p o r a r y  m o u n t s  w e r e  m ade  u s i n g  t h e  p r o p i o n i c -  

o r c e i n  m e t h o d  ( S m i t h ,  1 9 4 3 ;  M u l v e y ,  1 9 5 5 ) »  I n  t h e  

g e r m i n a l  z o n e s  o f  t e s t e s ,  c e l l s  w e r e  o b s e r v e d  w i t h  e i g h t  

c h r o m o s o m e s ,  f o u r  b i v a l e n t s  o r  f o u r  c h r o m o s o m e s »  Th e  

“g e r m i n a l  z o n e s “ o f  o v a r i e s  s h o w  n o  e x t e r n a l  s i g n  o f  

d i v i s i o n  b u t  f o u r  b i v a l e n t s  w e r e  d e m o n s t r a t e d  i n  some» T h a t  

t h e  g e r m  l i n e s  o f  b o t h  s e x e s  h a v e  a s i m i l a r  c h r o m o s o m a l  

c o m p l e m e n t  s u g g e s t s  t h e  o c c u r r e n c e  o f  m a l e s  i s  n o t  d u e  t o  

p o l y p l o i d y  e i t h e r  d i r e c t l y  o r  by  t h e  a c t i o n  o f  a s e r i e s  o f  

m u l t i p l e  a l l e l e s »  Th e  p r e s e n c e  o f  a s i m p l e  g e n e t i c  o r  

c h r o m o s o m a l  s e x  d e t e r m i n i n g  m e c h a n i s m  c a n n o t ,  h o w e v e r ,  b e  

r u l e d  o u t  w i t h  t h i s  e v i d e n c e  a l o n e »  I n  M e s o r h a b d i t i s  

b e l a r i  N i g o n  ( 1 9 4 9 )  f o u n d  e a c h  s e x  h a d  2 0  c h r o m o s o m e s  and  

t h a t  t h e  b e h a v i o u r  o f  p r o n u c l e i  a f t e r  p e n e t r a t i o n  o f  a n  

e S8  b y  a s p e r m  i n f l u e n c e d  t h e  s e x  o f  t h e  p r o g e n y »

2 » E g g  n u m b e r s -

I n  t h e  f o l l o w i n g  e x p e r i m e n t s ,  u n l e s s  o t h e r w i s e  n o t e d ,  

e g g s  o f  p a r t h e n o g e n e t i c  f e m a l e s  o f  M, p o t o h i k u s  w e r e  t a k e n  

a t  r a n d o m  f r o m  c u l t u r e s  o n  a s p a r a g i n e - t n a n n i t o l  a g a r  i n
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w h i c h  B. c e r e u s  w a s  t h e  f o o d  o r g a n i s m .  Th e  e g g s ,  a t  v a r i o u s

s t a g e s  o f  d e v e l o p m e n t ,  w e r e  p l a c e d  i n  v a r i o u s  n u m b e r s  i n
2

p e t r i  d i s h e s  o f  13  cm c o n t a i n i n g  t h e  s a m e  m ed iu m  a n d  a t  

t h e  s a m e  t e m p e r a t u r e  ( 2 0 ° C ) .  I n  a l l  e x p e r i m e n t s  t h e  

p r o p o r t i o n  o f  r e p l i c a t e s  a t  e a c h  d e n s i t y  w a s  s i m i l a r  t o  t h a t  

g i v e n  i n  f i g .  V . 3 B .  T h e  n u m b e r  o f  e a c h  s e x  p r e s e n t  w a s  

d e t e r m i n e d  s e v e n  d a y s  l a t e r .

a )  Medium a t  pH 8 -  T h e  r e s u l t s  o b t a i n e d  a r e  i n d i c a t e d

i n  f i g .  V . 3 B .  Two p o i n t s  a r e  c l e a r .  F i r s t l y ,  t h e r e  i s  a 

' t h r e s h o l d '  n u m b e r  ( s e v e n )  b e l o w  w h i c h  n o  m a l e s  w e r e  r e c o r d e d ,  

d e s p i t e  e x t e n s i v e  r e p l i c a t i o n .  S e c o n d l y ,  a b o v e  t h i s  t h r e s h 

o l d  a r a t h e r  v a r i a b l e  p r o p o r t i o n  o f  m a l e s  o c c u r r e d ,  o n e  i n  

f i v e  b e i n g  a n  a v e r a g e  f i g u r e .  T h e  c a l c u l a t e d  r e g r e s s i o n  

l i n e  i n  f i g .  V . 3 B  i s :

Y = 0 . 2 2 6 3 X  -  0 . 5 4  r  = 0 . 9 3 3 5  N = 2 4 0

w h e r e  Y i s  t h e  n u m b e r  o f  m a l e s ,  X t h e  t o t a l  n u m b e r  o f  

n e m a t o d e s ,  r  t h e  c o r r e l a t i o n  c o e f f i c i e n t  a nd  N t h e  n u m b e r  

o f  p l a t e s .

b )  M ediu m  a t  pH 6 -

Y = 0 . 3 2 3 2 X  -  1 . 1 0  r  = 0 . 9 6 9 6  N = 18

c )  M ediu m  a t  pH 11 -

Y -  0 . 1 6 6 0 X  -  0 . 1 3  r  = 0 . 8 9 0 0  N = 18

d ) E g g s  o f  p a r t h e n o g e n e t i c  f e m a l e s  p r e d a t i n g  on

M e s o r h a b d i t i s  l i t t o r a l i s  r e a r e d  o n  a s p a r a g i n e - m a n n i t o l  a g a r  

a t  pH 8 w i t h  B.  c e r e u s  -

Y = 0 . 1 9 6 5 X  -  0 . 5 2  r  = 0 . 9 8 7 7  N = 15

e )  E g g s  o f  f e m a l e s  c u l t u r e d  w i t h  m a l e s  a t  pH 8 ,  

c o p u l a t i o n  b e i n g  o b s e r v e d  -

Y = 0 . 1 4 0 4 X  » 0 . 5 0  r  = 0 . 9 6 8 7  N = 21
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2
f ) Me d i u m  a t  pH 8 ,  a s  f o r  a )  e x c e p t  d i s h e s  o f  5 6  cm

Y = 0 „ 0 1 7 7 X  -  0 . 0 4  r  = 0 . 5 8 1 9  N = 9 3

Th e  “t h r e s h o l d “ n u m b e r  f o r  o c c u r r e n c e  o f  m a l e s  w a s

a b o u t  2 8 ,

3 ,  N u m bers  o f  f i r s t  s t a g e  j u v e n i l e s -

V a r i o u s  n u m b e r s  o f  t h e  m o r p h o l o g i c a l l y  d i s t i n c t  f i r s t

s t a g e  j u v e n i l e s ,  t a k e n  a t  r a n d o m  f r o m  m a l e l e s s  c u l t u r e s
2

w e r e  p l a c e d  o n  p e t r i  d i s h e s  o f  13  cm . A l l  c u l t u r e s  w e r e  

o n  a s p a r a g i n e - m a n n i t o l  a g a r  a t  2 0 ° C ,  pH 8 a n d  w i t h  B.  c e r e u s  

a s  t h e  f o o d  o r g a n i s m .  T h e  n u m b e r  o f  e a c h  s e x  p r e s e n t  w a s  

d e t e r m i n e d  s i x  d a y s  l a t e r  -

Y = 0 . 1 5 7 2 X  -  0 . 2 4  r  = 0 . 8 8 5 5  N = 3 7 .

V . 3 . 4 . - 3  D i s c u s s i o n

I n  a l l  t h e  e x p e r i m e n t s  i n v o l v i n g  e g g s  o r  f i r s t  s t a g e  

j u v e n i l e s  i n  s m a l l  p e t r i  d i s h e s  t h e  r e l a t i o n s h i p  o f  t h e  

n u m b e r  o f  m a l e s  d e v e l o p i n g  t o  t h e  t o t a l  n u m b e r  o f  n e m a t o d e s  

i s  e s s e n t i a l l y  t h e  s a m e .  T h e  r e l a t i o n s h i p  i s  i l l u s t r a t e d  

i n  f i g ,  V . 3 .  T h e  l a r g e r  p e t r i  d i s h e s ,  u s e d  i n  2 f ,  h ad  a n  

a r e a  4 . 2 6  x  t h a t  o f  t h e  s m a l l  d i s h e s ;  t h e  r e l a t i o n s h i p  

o f  n u m b e r  o f  m a l e s  t o  t o t a l  n e m a t o d e s  i s  a g a i n  s i m i l a r ,  

and t h e  “t h r e s h o l d “ o f  2 8  i s  f o u r  t i m e s  t h a t  r e c o r d e d  o n  

t h e  s m a l l e r  d i s h e s .

T h u s ,  i n  M. p o t o h i k u s  t h e  o c c u r r e n c e  o f  m a l e s  a p p e a r s  

t o  b e  d e p e n d e n t  o n  t h e  e g g  d e n s i t y ,  o r  p r o b a b l y  m ore  

s t r i c t l y  o n  t h e  d e n s i t y  o f  f i r s t  s t a g e  j u v e n i l e s .  T h e  

a b s e n c e  o f  a p p a r e n t  s e x u a l  d i f f e r e n t i a t i o n  i n  f i r s t  s t a g e  

j u v e n i l e s  h a s  a l r e a d y  b e e n  n o t e d  ( s e c t i o n  1 . 9 ) .  F a c i l i t i e s  

w e r e  n o t  a v a i l a b l e  f o r  t e s t i n g  t h e  e f f e c t s  o f  d e n s i t y  o n  

l a t e r  s t a g e s .
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S i n c e  t h e  w ork ,  summarised  by C h r i s t i e  ( 1 9 2 9 ) ,  on  
s e x  d e t e r m i n a t i o n  i n  Mermis s u b n i g r e s c e n s  ( M e r m i t h i d a e )  
v a r i o u s  o b s e r v a t i o n s  h a v e  b e e n  made r e l a t i n g  t o  e n v i r o n 
m e n t a l  d e t e r m i n a t i o n  o f  s e x  i n  n e m a t o d e s  ' ( e . g .  Chuang,  
1 9 62;  Hansen and C ryan ,  1966;  McClure  and V i g l i e r c h i o ,  
1966;  P a r e n t i ,  1 9 6 5 ) .  Up t o  t h e  p r e s e n t  t i m e  t h e  
p o s t u l a t e  o f  T r i a n t o p h y l l o u  and H irsch m ann ( 1 9 6 4 )  t h a t  
" t h e  g e n e t i c  s e x - d e t e r m i n i n g  f a c t o r s  i n  t h e s e  o r g a n i s m s  
a r e  a t  a b a l a n c e d  s t a t e  s o  t h a t  a s l i g h t  i n f l u e n c e  o f  t h e  
e n v i r o n m e n t  d u r i n g  t h e  e a r l y  p e r i o d  o f  s e x u a l  d i f f e r e n t i a 
t i o n  o f  t h e  l a r v a e  may be  s u f f i c i e n t  t o  s h i f t  t h i s  b a l a n c e  
i n  f a v o r  o f  t h e  m a le  o r  t h e  f e m a l e  s e x "  h a s  n o t  b e e n  
q u e s t i o n e d .  T h i s  c o n c e p t  e x p l a i n s  t h e  o c c u r r e n c e  o f
i n t e r s e x e s .  N ig o n  ( 1 9 4 9 )  s u g g e s t e d  t h a t  C a e n o r h a b d i t i s
e l e g a n s ,  w h ic h  h a s  an o v o t e s t i s , c o u l d  be  r e g a r d e d  a s  a 
f e m a l e  i n t e r s e x .  No i n t e r s e x e s  h a v e  b e e n  o b s e r v e d  i n  
M. p o t o h i k u s . The c o n c e p t  d o e s  n o t  a p p e a r  t o  h o l d ,  how
e v e r ,  i n  t h e  c a s e  o f  M. p o t o h i k u s . At  low d e n s i t i e s  a l l  
M. p o t o h i k u s  d e v e l o p  i n t o  f e m a l e s  b u t  a s  t h e  d e n s i t y  
i n c r e a s e s  t h e  number o f  m a l e s  i n c r e a s e s  a t  an  a p p a r e n t l y  
c o n s t a n t  r a t e .  T h i s  r a t e  i s  r e p r e s e n t e d  by t h e  g r a d i e n t
o f  t h e  c a l c u l a t e d  r e g r e s s i o n  l i n e s ,  w h ic h  h a s  a mean v a l u e

2o f  0 . 2 ,  on p l a t e s  o f  13 cm . Thus a f i n a l  r a t i o  o f  
f e m a l e s  t o  m a le s  o f  4 : 1  may be p r e d i c t e d .  I t  a p p e a r s ,  
t h e r e f o r e ,  t h a t  t h e r e  i s  some u n d e r l y i n g  m echanism  by  
w h ic h  o n l y  one  eg g  i n  f i v e  h a s  t h e  p o t e n t i a l  o f  p r o d u c i n g  
a m ale  n e m a t o d e ,  b u t  t h i s  p o t e n t i a l  i s  n o t  a c h i e v e d  a t  l o w  
d e n s i t i e s .
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Vo 3 „5 P r e d a t i o n  i n  L a b o r a t o r y  C u l t u r e

Vo 3 0.5„1 I n t r o d u c t i o n
The l i t e r a t u r e  on p r e d a c i o u s  n e m a t o d e s , r e v i e w e d  by 

E s s e r  ( 1 9 6 4 )  and E s s e r  and S o b e r s  ( 1 9 6 5 ) ,  c o n t a i n s  l i t t l e  
q u a n t i t a t i v e  i n f o r m a t i o n  (e„g„  S t e i n e r  and H e i n l y ,  1922;  
T h o r n e ,  1927;  O vergaard  N i e l s e n ,  1 9 4 9 ) ,  The e s t a b l i s h ^  
ment o f  c u l t u r e s  o f  M„ p o t o h i k u s . a s p e c i e s  w h i e h  canI f    rrwi-m ■ ■  ■ — U| |h ——■   ?

a p p a r e n t l y  be c u l t u r e d  i n d e f i n i t e l y  on b a c t e r i a  bu t  w h ic h  
i s  a l s o  p r e d a c i o u s ,  h a s  g i v e n  o p p o r t u n i t y  f o r  q u a n t i t a t i v e  
e x p e r i m e n t s  on  p r e d a t i o n ,

V03 , 5 , 2  M a t e r i a l s  and Methods
A l l  n e m a to d e s  u s e d  i n  t h i s  work w ere  d e r i v e d  from  

dune sand u n d e r  marram g r a s s  ( Ammophila a r e n a r i a  ( L „ ) L i n k , )  
a t  H im a t a n g i  B e a c h ,  Manawatu, New Z ea land»  The p r e d a t o r s  
and a l l  p r e y  s p e c i e s  u s e d  i n  s e c t i o n s  2 - 6  w e r e  m a i n t a i n e d  
i n  m o n o x en ic  c u l t u r e  on a s p a r a g i n e - m a n n i t o l  a g a r  ( T h o r n t o n ,  
1 9 2 2 ) » O th er  p r e y  s p e c i e s  w ere  r e c o v e r e d  from sand by 
t h e  Baermann f u n n e l  t e c h n i q u e .

In s e c t i o n  1 t h e  p r e y  s p e c i e s  was p l a c e d  on a p l a t e  
w i t h  an e s t a b l i s h e d  p r e d a t o r  p o p u l a t i o n .  C o n t i n u o u s  
o b s e r v a t i o n s  w e r e  made u n d e r  a s t e r e o s c o p i c  m i c r o s c o p e  t o  
d e t e r m i n e  any  i n t e r a c t i o n ,

In s u b s e q u e n t  e x p e r i m e n t s  p r e y  p o p u l a t i o n s  w ere  
p l a c e d  on a g a r  ( 1 5  g “D a v i s 5 a g a r  /  1 ,  a d j u s t e d  t o  pH 8 )

2
i n  s t e r i l e  g l a s s  p e t r i  d i s h e s ,  e a c h  w i t h  an a r e a  o f  13 cm »
A s i n g l e  p r e d a t o r  was added a n d ,  e x c e p t  f o r  p e r i o d s  o f  
o b s e r v a t i o n ,  t h e  p l a t e s  k e p t  i n  t h e  d ark  i n  an  i n c u b a t o r  
a t  20  CL Ten r e p l i c a t e s  o f  a l l  s u c h  e x p e r i m e n t s  w ere  
run and t h e  v a l u e s  g i v e n  a r e  means o f  t h e s e ,  Extreme c a r e  
had t o  be  t a k e n  t o  a v o i d  b r e a k i n g  t h e  s u r f a c e  o f  t h e  a g a r  
and p l a c i n g  t h e  p r e y  s p e c i e s  b e l o w  t h e  s u r f a c e .  P l a t e s
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w i t h  a r e a s  o f  w a t e r ,  b a c t e r i a l  f i l m ,  o r  medium from s t o c k  
c u l t u r e s  w ere  r e j e c t e d «  The w a l l s  o f  t h e  p e t r i  d i s h e s  
w e r e  i n c l u d e d  i n  t h e  r e g u l a r  s c a n n i n g «  U n l e s s  n o t e d  
o t h e r w i s e  f e m a l e  M» p o t o h i k u s  w e re  u s e d  a s  t h e  p r e d a t o r «

I n d i v i d u a l s  o f  t h e  f o l l o w i n g  s p e c i e s  w e r e  a t t a c k e d
when p l a c e d  i n  c u l t u r e s  o f  M, p o t o h i k u s .  u s u a l l y  w i t h i n  a 
m in u te  o f  p l a c e m e n t

M e s o r h a b d i t i s  l i t t o r a l i s  n , s p .

A c r o b e l o i d e s  s y r t i s u s  Y e a t e s ,  '1967„ 

Ze I d i a  punua Y e a t e s ,  1 9 67 ,u W B - n n r i i m  ni'îjm M.&m'jrwmÆrxi ?

Ereptonema i n f l a t u m  Y e a t e s ,  19 67» . 
Taka k i a  w a ip u kea Y e a t e s ,  1 9 6 7 ,  
E th mo l a imus s p «
E u r y s t o m in a  sp »

D i s c o l a imium s a b u l i  Y e a t e s ,  1967»
M ylonch u l u s  p samm o p h i l u s Y e a t e s ,  1967 »

N o r m a l ly  a s i n g l e  p r e d a t o r  made t h e  i n i t i a l  a t t a c h  
( f i g ,  V„4A) b u t ,  p a r t i c u l a r l y  w i t h  l a r g e  p r e y  s p e c i e s ,  
f u r t h e r  p r e d a t o r s  f r e q u e n t l y  a p p r o a c h e d  a f t e r  t h e  i n i t i a l  
a t t a c k  ( f i g ,  V „4B) ,  Up t o  n i n e  M„ p o t o h i k u s  h a v e  b e e n  
o b s e r v e d  f e e d i n g  on a s i n g l e  D. s a b u l i »

On 20 o c c a s i o n s  e n c h y t r a e i d s  ( Hemi f r i d  e r i c i a  sp» ) 
w ere  p l a c e d  i n  c u l t u r e s  o f  M . p o t o h i k us  » In  e v e r y  c a s e  
t h e  n em a to d es  c l e a r l y  moved away from  t h e  e n c h y t r a e i d »

V „ 3 „ 5 ,3  R e s u l t s

1« Range o f  p r e y  a t t a c k e d

.almus a u s t r a l e  n„ sp«

N y g o la im u s  ( N y g o l a i m u s )  d i r e c t u s  H e y n s , i n  p r e s s .

Only o n e  c a s e  o f  c a n a b a l i s m  h a s  b e e n  o b s e r v e d »
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r e c e n t l y  k i l l e d  A, s y r t i s u s  when a m a t u r e  M, p o t o h i k u s  
a t t a c k e d ,  k i l l e d  and i n g e s t e d  a f i r s t  s t a g e  j u v e n i l e  o f  
i t s  own s p e c i e s a  Most  o b s e r v e d  i n t e r a c t i o n s  w ere  b e t w e e n
m atu re  f  erna l e s  , U s u a l l y ,  an  i n d i v i d u a l ,  w h ose  c u t i c l e
had b e e n  t o u c h e d  by t h e  l i p s  o f  a n o t h e r  i n d i v i d u a l ,  r e a c t e d  
s h a r p l y  and w i t h d r e w ,  E s s e r  ( 1 9 6 4 )  r e c o r d e d  a s i m i l a r  
r e a c t i o n  i n  a d o r y l a i m  t o u c h e d  by t h e  l i p s  o f  a m o n o n c h id ,

In c u l t u r e s  o f  M. p o t o h i k u s  n u t r i e n t s  w e re  e x h a u s t e d  
a f t e r  40=50 d a y s  and g r o w th  o f  t h e  fo o d  s o u r c e  ( B a c i l l u s  
c e r e u s  v a r ,  m y c o i d e s ) v i r t u a l l y  c e a s e d .  Under t h e s e  
c o n d i t i o n s  m a t u r e  i n d i v i d u a l s  d i e d ,  and d id  n o t  p r e y  on 
t h e  j u v e n i l e s  w h ic h  c o n t i n u e d  t o  h a t c h ,  and l i v e ,  f o r  some 
t i m e .

Only m atu re  M, p o t o h i k u s  a p p e a r  c a p a b l e  o f  w ounding  
p r e y .  However ,  j u v e n i l e s  may a c c u m u l a t e  around a p a r t i a l l y  
e a t e n  c a r c a s e  and f r e q u e n t l y  ru n  t h e i r  l i p s  o v e r  t h e  
rem n a n ts  l e f t  by a d u l t s .

O b s e r v a t i o n s  w i t h  t h e  v a r i o u s  p r e y  s p e c i e s  h a v e  shown  
t h a t  when M, p o t o h i kus d i s e n g a g e s  from t h e  p r e y  and m o v e s ,  
f o r  e x a m p le ,  t o  a n o t h e r  p o s i t i o n  on t h e  same p r e y  no  
m a t e r i a l  i s  n o r m a l l y  e x t r u d e d  from t h e  h o l e  t h r o u g h  w h ic h  
f e e d i n g  had b e e n  c a r r i e d  o u t .  When, h o w e v e r ,  an a c t i v e l y  
f e e d i n g  M„ p o t o h i k u s  i s  f o r c i b l y  s e p a r a t e d  from  i t s  p r e y  

s u c h  e x t r u s i o n  i s  a l m o s t  i n v a r i a b l e .  When a p r e y  from  
w h ic h  d i s e n g a g e m e n t  has  b e e n  v o l u n t a r y  i s  c u t  no e x t r u s i o n  
o c c u r s .  T h i s  s u g g e s t s  f e e d i n g  h a s  r e d u c e d  t h e  h y d r o 
s t a t i c  p r e s s u r e  o f  t h e  p r e y .  E x t r u s i o n  may be  due more  
t o  p u l l i n g  by t h e  p r e d a t o r  t h a n  t o  t h e  e f f e c t  o f  h y d r o 
s t a t i c  p r e s s u r e .



TABLE V. 8 . I n f l u e n c e  o f  f o r e i g n  m a t e r i a l  ( 0 . 2 5  ml w a t e r )  on a g a r  p l a t e  
on r e m o v a l  o f  two p r e y  s p e c i e s  by M. p o t o h i k u s  o v e r  24  h o u r s ,  
(N = 1 0 ) .

S p e c i e s : i s u s P. a u s t r a l e

A gar
In ocu lu m
Mean number removed  
S t a n d a r d  d e v i a t i o n
i p ?

c l e a n  + w a t e r
50  50
2 0 . 2  2 6 . 1

2 . 5 8  8 . 5 2
, 0 2 5  -  ..050

c l e a n  + w a t e r
50 50
2 1 . 3  3 0 . 4

3 ..52 8 , 2 7
. 0 0 5  -  . 0 0 1



TABLE V.7 Number o f  i n d i v i d u a l s  removed f r o m  mixed  p r e y  p o p u l a t i o n s  by a s i n g l e  
M. p o t o h i k u s  i n  24 h o u r s  ( N = 10 f o r  e a c h  c o m b i n a t i o n ) .

S p e c i e s  M. l i t t o r a l i s  A. s v r t i s u s  M. l i t t o r a l i s  P .  a u s t r a l e  A. s y r t i s u s  P.  a u s t r a l e

I n o c u l u m  25 25 25 25 25  25

Mean nu m ber  removed  1 8 . 4  1 7 . 4  1 3 . 3  1 1 . 8  1 4 . 9  1 6 . 5

Range  1 1 - 2 5  8 - 2 4  3 - 2 0  2 - 2 0  4 - 2 5  8 - 2 4

S t a n d a r d  d e v i a t i o n  2 , 7 9  5 . 1 6  4 . 7 1  5 . 7 5  5 . 5 7  3 . 2 6

' p * 0 . 5  -  0 . 6  0 . 5  -  0 . 6  0 . 4  -  0 . 5



TABLE V . 6 , Number o f  i n d i v i d u a l s  removed from p ure  prey  
p o p u l a t i o n s  by a s i n g l e  M, p o t o h i k u s  i n  24  
h o u r s  ( N = -1 0 ) .

S p e c i e s  M. l i t t o r a l i s  A. s y r t i s u s  P. a u s t r a l e

In ocu lum  50  50  50

2 0 . 7  2 0 . 2  2 1 , 3Mean number  
removed

Range 16 = 2 4  15 -  23 16 -  27

S ta n d a r d  2 . 4 9  2 . 5 8  3 . 5 2
d e v i a t i o n
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2» S e l e c t i o n  o f  p r e y  s p e c i e s
With a r a n g e  o f  p r e y  s p e c i e s  t h e  q u e s t i o n  o f  s e l e c t 

i v i t y  a r i s e s »  To d e t e r m i n e  w h e t h e r  M» p o t o h i k u s  p r e y s  
s e l e c t i v e l y  on any o f  M0 l i t t o r a l i s .  A. s y r t i s u s .  and 
Po a u s t r a l e  t h e  f o l l o w i n g  e x p e r i m e n t s  w ere  c a r r i e d  o u t .

F i r s t l y ,  50  o f  e a c h  p r e y  s p e c i e s  w ere  p l a c e d  i n  p e t r i  
d i s h e s  w i t h  a s i n g l e  p r e d a t o r  and t h e  number removed i n  24 
h o u r s  d e t e r m i n e d  ( t a b l e  V»6 ) .  The numbers  o f  e a c h  s p e c i e s  
removed do n o t  d i f f e r  s i g n i f i c a n t l y  from  t h o s e  f o r  any  
o t h e r  s p e c i e s  ( p ^  „10 by a n a l y s i s  o f  v a r i a n c e ) .

S e c o n d l y ,  25 o f  e a c h  o f  two s p e c i e s  w ere  p l a c e d  i n  
p e t r i  d i s h e s  w i t h  a s i n g l e  p r e d a t o r  and t h e  number o f  
e a c h  s p e c i e s  removed i n  24 h o u r s  d e t e r m i n e d  ( t a b l e  V „ 7 ) .
In none  of  t h e  c o m b i n a t i o n s  i s  t h e r e  a s i g n i f i c a n t  d i f f e r e n c e  
b e t w e e n  t h e  number o f  e a c h  s p e c i e s  removed d u r i n g  t h i s  p e r io d »

3 .  I n f l u e n c e  o f  " fo r e i g n  m a t e r i a l 8 on t he a g a r , on,
p r e d a t i o n r a t e  -

I t  was o b s e r v e d  t h a t  when t h e  a g a r  p l a t e s  w ere  c o n 
t a m i n a t e d ,  by w a t e r ,  a r e a s  o f  b a c t e r i a l  f i l m ,  o r  p i e c e s  o f  
medium from a s t o c k  c u l t u r e ,  movement o f  b o t h  p r e y  and 
p r e d a t o r  was i n f l u e n c e d  by t h e  c o n t a m in a n t »  T h i s  was  
m a n i f e s t e d  by a c c u m u l a t i o n  o f  p r e y  i n  a r e a s  o f  m o i s t u r e  o r  
b a c t e r i a l  f i l m  and by M» p o t o h i k u s  f e e d i n g  on t r a n s f e r r e d  
medium» To t e s t  t h e  s i g n i f i c a n c e  o f  t h e s e  e f f e c t s  50  
s p e c i m e n s  o f  a p r e y  s p e c i e s  w ere  ad d ed  t o  e a c h  o f  a s e r i e s  
o f  t e n  p e t r i  d i s h e s  w i t h o u t  a d d i t i o n a l  m o i s t u r e  and t e n  t o  
w h i c h  0»25  ml w a t e r  was added w i t h  t h e  prey» A s i n g l e  
f e m a l e  p r e d a t o r  was t h e n  added and t h e  p r e y  p o p u l a t i o n  
c o u n t e d  a g a i n  24 h o u r s  l a t e r .  The r e s u l t s ,  g i v e n  i n  
t a b l e  V»8 , show t h e r e  was a s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  
t h e  two t r e a t m e n t s .  The h i g h e r  s t a n d a r d  d e v i a t i o n s  f o r  
t h e  "+ w a te r"  s e r i e s  s u g g e s t s  t h e  a c c u m u l a t i o n  o f  p r e y  i n



TABLE V.

Agar

Hours to  
f i r s t  ,

Hours t o  
s e c o n d

Hours  t o  
a l l  1.0

[0 .  Time t a k e n  by M, r s o t o h i k u s  t o  remove 10** I ■ milli mil fl III I ■■ ■ WÊ* I ■ ■ IKI I !■!.III.....

M. l i t t o r a l i s  from a g a r  p l a t e s ,  w i t h  and 
w i t h o u t  a b a c t e r i a l  f i l m »  (N = 10.  
S ta n d a rd  d e v i a t i o n s  g i v e n  i n  b r a c k e t s )

With f i l m  o f  W ith o u t
B. c e r e u s  B. c e r e u s

remove  
) p r e y

remove
p r e y

f i l m

9 , 6  ( 4 . 4 )  9 . 7  ( 5 , 5 )

remove 3 i >6 ( 2 0 . 1 ) 3 4 , 3  ( 2 5 . 6 )
o p r e y

41,'2 ( 2 2 . 7 )  4 3 »9 ( 2 4 . 3 )



TABLE V„ 9 Time t a k e n  by M, p o t o h i k u s  t o  remove s u c c e s s i v e  
g r o u p s  o f  f i v e  M, l i t t o r a l i s  from  f r e s h ,  and 
p r e v i o u s l y  p o p u l a t e d  a g a r  p i a  t e s »  (N -  10.  
S ta n d a r d  d e v i a t i o n s  g i v e n  i n  b r a c k e t s )

A gar  p l a t e  F r e s h  P r e v i o u s l y
P o p u l a t e d

P r e y  in o c u l u m  25 25

Hours to remove 3  Q ( 2  Q) 5 , 2  (4 ,2 )
f i r s t  5 p r e y

Hours to remove 6 g (g ?) 5 g (2 5)
s e c o n d  5 p r e y

Hours t o  remove -i k ( ^ \  m  n  ( a
third 5 prey 7 ’5 (5‘4) 12'° (6'3)

Hours to remove 16.1(12.9) 25.4(7.5)
f o u r t h  5 p r e y

Hours t o  remove 34 2 (]Q 7 ) 39 2 ( 1 9  9 )
f i f t h  5 p r e y

Hours t o  
e x t i n c t i o n 6 8 . 6 ( 2 8 . 7 )  8 7 . 6 ( 2 8 . 6 )
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c e r t a i n  a r e a s  a f f e c t e d  t h e  e f f e c t i v e  p r e y  d e n s i t i e s ,  and 
t h u s  t h e  p r e d a t i o n  r a t e s ,

4 » I n f l u e n c e  o f  o i d  p r e y  t r a c k s  o n  p r e d a t i o n  r a t e  -
In a l l  o t h e r  e x p e r i m e n t s  r e p o r t e d  h e r e  t h e  a g a r  

p l a t e s  u sed  w e re  f r e s h  and t h e  p r e y  and p r e d a t o r  i n o c u l a t e d  
a t  t h e  same t i m e .  To d e t e r m i n e  w h e t h e r  t h e  p r e s e n c e  o f  
t r a c k s  o f  t h e  p r e y  s p e c i e s  i n f l u e n c e d  t h e  p r e d a t i o n  r a t e  o f  
M, p o t o h i k u s . 25 M0 l i t t o r a l i s  w e r e  p l a c e d  on a p l a t e  and 
l e f t  f o r  12 h o u r s  b e f o r e  a d d i n g  t h e  p r e d a t o r ;  i n  t h e  
c o n t r o l s  p r e y  and p r e d a t o r  w ere  added a t  t h e  same t i m e .  
H o u r ly  c o u n t s  w ere  made and t a b l e  V , 9 i n d i c a t e s  t h e  t im e  
t a k e n  t o  rem ove  e a c h  s u c c e s s i v e  f i v e  p r e y .  None o f  t h e  
d i f f e r e n c e s  b e t w e e n  t h e  t r e a t m e n t s  a r e  s i g n i f i c a n t  a t  t h e  
5% l e v e l ,

5» I n f l u e n c e  o f  a B a c i l l u s  c e r e u s  f i l m on p r e d a t i o n
r a t e  -

The s t o c k  c u l t u r e s  o f  M, p o t o h i k u s  w ere  m a i n t a i n e d
on B„ c e r e u s . In  o r d e r  t o  s e e  w h e t h e r  t h e  p r e s e n c e  o f  a
f i l m  o f  t h i s  b a c t e r i u m ,  w h ic h  i s  c l e a r l y  a s u i t a b l e  f o o d ,  
a f f e c t s  t h e  r a t e  o f  p r e d a t i o n  by M, p o t o h i k u s . an a q u eo u s  
s u s p e n s i o n  o f  B. c e r e u s  was s p r e a d  o v e r  p l a t e s  o f  
a s p a r a g i n e - m a n n i t o l  a g a r  a d j u s t e d  t o  pH 8 , A f t e r  24  
h o u r s  10 M, . l i t t o r a l i s  and a s i n g l e  p r e d a t o r  w e re  added  
t o  e a c h  o f  t e n  r e p l i c a t e s  and c o u n t s  o f  p r e y  made a t  
h o u r l y  i n t e r v a l s .  S i m i l a r  o b s e r v a t i o n s  w e re  made on a 
p l a t e  w i t h o u t  a B, c e r e u s  f i l m .  The r e s u l t s  a r e  g i v e n  
i n  t a b l e  V„10,  The d i f f e r e n c e s  b e t w e e n  t r e a t m e n t s  a r e  
n o t  s i g n i f i c a n t  a t  t h e  5% l e v e l ,

6 , I n f l u e n c e  o f  -prey d e n s i t y  on p r e d a t i o n  r a t e  •
S t e i n e r  and H e i n l y  ( 1 9 2 2 ) ,  Hyman ( 1 9 5 1 )  and E s s e r  

( 1 9 6 4 )  c o n c l u d e d  t h a t  p r e d a c i o u s  n e m a to d e s  seem u n a b l e  t o



TABLE V . l l ,  The t i m e  t a k e n  by M. _pO-to.bi-k.us. ba remove s u c c e s s i v e ,  g r o u p s  o f  f i v e  
M, - l i t t o r a l i s  from  a g a r  p l a t e e s ,  w i t h  a r a n g e  o f  i n i t i a l  p r e y  
p o p u l a t i o n  d e n s i t i e s ,  (N = 10, S t a n d a r d  d e v i a t i o n s  g i v e n  i n  b r a c k e t s )

P rey  in o c u l u m  5 10 25 50
Hours t o  remove 1 s t  5 p r e y  9 , 7  ( 3 . 2 )  9 , 7  ( 5 , 5 )  3 . 0  ( 2 , 0 )  0 . 5 3  ( 0 , 3 4 )

2nd 5 3 4 , 3  ( 2 5 , 6 )  6 , 8  ( 8 . 7 )  0 , 7 3  ( 0 . 7 8 )
3rd 5 7 . 5  ( 5 . 4 )  0 . 8 3  ( 0 . 7 1 )
4 t h  5 1 6 . 1  ( 1 2 . 9 )  1 . 6 8  ( 1 . 5 6 )
5 t h  5 3 4 . 2  ( 1 9 . 7 )  7 . 9 9  ( 1 9 . 8  )
6 t h  5 8 . 1 2  ( 8 . 8  )
7 t h  5 2 2 . 8  ( 2 6 . 5  )
8 t h  5 3 1 . 3  ( 2 9 . 9  )
9 t h  5 2 7 . 5  ( 2 5 . 3  )

1 0 t h  5 4 2 . 0  ( 1 4 . 6  )
Hours t o  e x t i n c t i o n  9 . 7  ( 3 . 2 )  4 3 . 9  ( 2 4 . 3 )  6 8 . 6  ( 2 8 , 7 )  1 4 3 , 5  ( 4 6 . 5  )



d e t e c t  t h e i r  p r e y  a t  e v e n  v e r y  s h o r t  d i s t a n c e s .  Thus p r e y  
d e n s i t y  can  be  e x p e c t e d  t o  a f f e c t  t h e  r a t e  o f  p r e d a t i o n  
by a f f e c t i n g  t h e  number o f  c h a n c e  e n c o u n t e r s ,  S e r i e s  o f  
p l a i n  a g a r  p l a t e s  w ere  i n o c u l a t e d  w i t h  5 ,  10 ,  25 and 50  
M. l i t t o r a l i s , a s i n g l e  f e c a l e  M. p o t o h i k u s  added and 
c o u n t s  made h o u r l y .  T a b l e  V . l l  shows t h e  t im e  t a k e n  t o  
remove e a c h  s u c c e s s i v e  f i v e  p r e y .  The i n f l u e n c e  o f  p r e y  
d e n s i t y  on p r e d a t i o n  r a t e  i s  c l e a r .

7 ,  P r e d a t i on r a t e  and s a t i a t i o n  -
Nematodes c u l t u r e d  i n  b a c t e r i a l  f i l m s  a p p e a r ,  i n  

m ost  c a s e s ,  t o  f e e d  a l m o s t  i n c e s s a n t l y .  The p r e d a c i o u s  

h a b i t s  o f  M. p o t o h i k u s  make i t  p o s s i b l e  t o  q u a n t i f y  t h e  :g g lBP w, m .-I? i-j i ■ m ' io— i f  n & A J

f o o d  i n t a k e .  The f o l l o w i n g  e x p e r i m e n t  was d e s i g n e d  to  
d e t e r m i n e  w h e t h e r  t h e  r a t e  o f  p r e d a t i o n  by M. p o t o h i k u s  
rem ained  c o n s t a n t ,  u n d e r  c o n d i t i o n s  o f  c o n s t a n t  p r e y  d e n s i  
o v e r  a 24 h o u r  p e r i o d .  F i f t y  M. l i t t o r a l i s  w ere  p l a c e d  
on e a c h  o f  10 r e p l i c a t e  a g a r  p l a t e s  and a s i n g l e  p r e d a t o r  
a d d e d .  The p l a t e s  w e re  exam ined  a t  an  a v e r a g e  ' i n t e r v a l  
o f  40 m i n u t e s  o v e r  t h e  s u b s e q u e n t  24  h o u r s  and t h e  p r e y  
p o p u l a t i o n  made up t o  5 0 ,  u s i n g  m u l t i p l e s  o f  f i v e  p r e y ,  
as  r e q u i r e d .  The t i m e  t a k e n  t o  remove e a c h  g rou p  o f  
f i v e  p r e y  was r e c o r d e d .

The number o f  p r e y  e a t e n  i n  t h e  24 hour  p e r i o d  
v a r i e d  from 180 - 380  and t h e  t i m e  t a k e n  t o  e a t  f i v e  
from 7 -  229 m i n u t e s .  A n a l y s i s  o f  t h e  t i m e  t a k e n ,  i n  
e a c h  o f  t h e  t e n  r e p l i c a t e s ,  t o  e a t  t h e  f i r s t  f i v e ,  
s e c o n d  f i v e ,  t h i r d  f i v e ,  » . „ , t h i r t y = s i x t h  f i v e  p r e y
showed t h a t  t h e r e  was no s i g n i f i c a n t  v a r i a t i o n  ( p > . 1 0 ) .
I t  i s  th u s  a p p a r e n t  t h a t ,  u n d e r  t h e s e  c o n d i t i o n s ,  
s a t i a t i o n  d o e s  n o t  o c c u r  i n  M, po t o h i k u s . F or  t h e  512  
g r o u p s  o f  f i v e  p r e y  removed t h e  a v e r a g e  t i m e  t a k e n  was 
28 m i n u t e s  ( s t a n d a r d  d e v i a t i o n  = 2 4 ) .



TABLE V.. 12.  Time t a k e n  by m ale  a n d  . fem ale  M, p o t o h i k u s  t o  rem ove  25 M. l i t t o r a l i s  

from  a g a r  p l a t e s .  (N = 1 0 .  S ta n d a r d  d e v i a t i o n s  g i v e n  i n  b r a c k e t s )

M ales  F e m a le s  P r o b a b i l i t y

Hours t o  remove
f i r s t  f i v e  p r e y 1 . 5 ( 0 . 8 5 ) 3 . 0 ( 2 , 0 ) . 05

Hours t o  rem ove
s e c o n d  f i v e  p r e y 1 . 6 ( 0 . 8 8 ) 6 . 8 ( 8 . 7 ) . i o

Hours t o  remove
t h i r d  f i v e  p r e y 2 . 2 ( 1 . 4 1 ) 7 . 5 ( 5 . 4 ) . 005

Hours t o  rem ove
f o u r t h  f i v e  p r e y 4 . 0 ( 2 . 4 1 ) 1 6 .1 ( 1 2 . 9 ) . 01

Hours t o  remove  
f i f t h  f i v e  p r e y 7 . 4 ( 4 . 6 4 ) 3 4 . 2 ( 1 9 . 7 ) , 0 0 1

Hours t o  e x t i n c t i o n 1 6 . 3 ( 7 . 2 8 ) 6 8 , 6 ( 2 8 . 7 ) , 0 0 1
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8 » P r e d a t i o n  r a t e  o f  m a le s  compared w i t h  t h a t  o f  f e m a l e s  -

In  most  c u l t u r e s  o f  M. p o t o h i k u s  on B, c e r e u s  m a le s  
w e re  r e l a t i v e l y  uncommon and t h e  a b u n d a n t  f e m a l e s  w ere  u sed  
f o r  t h e  p r e c e d i n g  e x p e r i m e n t s .  To d e t e r m i n e  w h e t h e r  a 
s e x u a l  d i f f e r e n c e  e x i s t s  i n  p r e d a t i o n  r a t e  a s i n g l e  m ale  
was added t o  e a c h  o f  10 p l a t e s  w i t h  25 M, l i t t o r a l i s .
C oun ts  w ere  made h o u r l y  and i n  t a b l e  V ,1 2  a r e  compared w i t h  
r e s u l t s  o f  a s i m i l a r  e x p e r i m e n t  w i t h  f e m a l e s .  T here  i s  
c l e a r l y  a s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  p r e d a t i o n  r a t e  o f  
t h e  two s e x e s  u n d e r  t h e  e x p e r i m e n t a l  c o n d i t i o n s ,

V „ 3 , 5 , 4  D i s c u s s i o n  and c o n c l u s i o n s
The r a t e  o f  p r e d a t i o n ,  on a g a r ,  o f  f e m a l e  Mo n o n e h o i d e s 

p o t o h i k u s  has  b e e n  found t o  be i n d e p e n d e n t  o f  a )  t h e  p r e y  
s p e c i e s ,  b) t h e  p r e s e n c e  o f  o l d  t r a c k s  o f  t h e  p r e y  s p e c i e s ,  
and c )  t h e  p r e s e n c e  o f  a b a c t e r i a l  f i l m .  I t  i s  n o t  
a f f e c t e d  by s a t i a t i o n ,  b u t  i s  d e p e n d e n t  on p r e y  d e n s i t y .
I t  i s  th u s  c o n c l u d e d  t h a t  p r e d a t i o n  i s  due t o  c h a n c e  
e n c o u n t e r  and t h a t  p r e y  i s  d e t e c t e d  l a r g e l y  by t a c t i l e  
s t i m u l i .

The a c c u m u l a t i o n  o f  p r e d a t o r s  around wounded p r e y  
i s  p r e su m a b ly  due t o  t h e  r e l e a s e  o f  s u b s t a n c e s  from t h e  
p r e y  and t h e  a t t r a c t i o n  o f  f u r t h e r  p r e d a t o r s .  The work  
o f  J e g e n  ( 1 9 2 0 ,  c i t e d  i n  K ü h n e l t ,  1 9 6 1 )  s u g g e s t s  t h e  s t r o n g  
a l k a l i n e  s e c r e t i o n  o f  t h e  s a l i v a r y  g l a n d s  o f  e n c h y t r a e i d s  
may be n e m a t o c i d a l  and t h i s  c o u l d  e x p l a i n  t h e  r e t r e a t  o f  
M, p o t o h i k u s  from e n c h y t r a e i d s  p l a c e d  i n  t h e  c u l t u r e s .  
How ever ,  some n e m a to d e s  ( e , g ,  N y g o la im u s  s p p , , many 
A p o r c e l a i m i d a e , M o n o n c h id a e ,  some D o r y l a i m i d a e )  a r e  
p r e d a c i o u s  on e n c h y t r a e i d s .  T h e se  s p e c i e s  a p p a r e n t l y  
w i t h s t a n d  o r  c o u n t e r ,  t h i s  s e c r e t i o n .  I n d e e d ,  i t  may be 
u s e d  f o r  p r e y  l o c a t i o n .

Thus ,  a l t h o u g h  l o c a t i o n  o f  i n t a c t  p r e y  d o e s  n o t  seem
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t o  h a v e  a c h e m i c a l  b a s i s  o t h e r  r e a c t i o n s  do .  The L o c a t i o n  
o f  c h e m o s e n s o r y  s t r u c t u r e s  r e m a i n s  in- d o u b t .  Zur S t r a s s e n  
( 1 9 0 4 ,  c i t e d  i n  I n g l i s , 1 9 6 4 )  s u g g e s t e d  t h a t  amphlds  a r e  
c h e m o s e n s o r y  w h i l e  I n g l i s  ( 1 9 6 4 )  s u g g e s t e d  t h e s e  s t r u c t u r e s  
may be  s t r e t c h  r e c e p t o r s »  G reen  ( 1 9 6 6 ,  1 9 6 7 )  has  demon
s t r a t e d  t h a t  s e d e n t a r y  f e m a l e s  o f  H e t e r o d e ra r o s t o c h i e n s i s  
and H. s c h a c t i i  u s e  a n o n - v o l a t i l e  a t  t r a c t a n t  t o  a t t r a c t  
m a le s  » Such an a t t r a c t a n t  seems e s s e n t i a l  when one s e x  i s  
s e d e n t a r y »  H ow ever ,  t h e  p r e s e n c e  o f  s e x  a t t r a c t i o n s  has  
a l s o  b e e n  d e m o n s t r a t e d  i n  P a n a g r o l a i m u s  r i g i d u s  and P e l o d e r a  
t e r e s  by G r e e t  ( 1 9 6 4 )  and J o n e s  ( 1 9 6 7 )  r e s p e c t i v e l y »  The 
i n d u c t i o n  o f  sw a rm in g ,  on t h e  o t h e r  h a n d ,  i s  l a r g e l y  u n e x 
p l a i n e d  a l t h o u g h  i t  h a s  b e e n  s u g g e s t e d  t h a t  i t  i s  due t o  
n u t r i t i o n a l  f a c t o r s  ( H o l l i s ,  1962)»

A nem atode  i s ,  i n  some r e s p e c t s ,  a h y d r a u l i c  s y s t e m  
and t h u s  has  an  a p p r o x i m a t e l y  c o n s t a n t  volume» As 
s a t i a t i o n  has  n o t  b e e n  found t o  o c c u r  i n  H, p o t o h i kus and 
t o t a l  vo lum e i s  c o n s t a n t  t h e r e  must  be a f a e c a l  o u t p u t  
e q u a l  i n  vo lum e and r a t e  t o  t h e  f o o d  i n t a k e »  O b s e r v a t i o n s  
f o r  a t  l e a s t  an h o u r  on e a c h  o f  M0 L i t t o r a l i s . A, s y r t i s u s .
Z . -punu a . P. .au s t r a l e ,  and M„ p o t oh i k u s  f e e d i n g  i n  f i l m s  o f  
B, c e r e u s  h a s  shown t h a t ,  u n d e r  t h e s e  c o n d i t i o n s ,  a l l  t h e s e  
s p e c i e s  d e f a e c a t e  e v e r y  two t o  f i v e  m i n u t e s .  C l e a r l y  
t h e r e  i s  a r a p i d  p a s s a g e  o f  m a t e r i a l  t h r o u g h  t h e  g u t .  The 
r e l a t i v e l y  p o o r l y  d e v e l o p e d  o e s o p h a g e a l  g l a n d s  and t h e  
r a p i d  p a s s a g e  o f  m a t e r i a l  s u g g e s t s  t h e r e  i s  a m in im a l  amount  
o f  i n t r a - i n t e s t i n a l  d i g e s t i o n ,  a s  P o t t s  ( 1 9 1 0 )  a l s o  n o t e d .  
R e c e n t  work w i t h  p l a n k t o n i c  o r g a n i s m s  h as  s u g g e s t e d  t h a t  
d i s s o l v e d  o r g a n i c  m a t e r i a l s  may be i m p o r t a n t  i n  t h e  
n u t r i t i o n  o f  some and t h a t  i n  c e r t a i n  s u s p e n s i o n  f e e d e r s  
t h e  b a c t e r i a l  m o i e t y  o f  t h e  d e t r i t u s ^ b a c t e r i a  com plex  
h a s  by f a r  t h e  g r e a t e r  food  v a l u e .  In  some c a s e s  i t  i s  
t h o u g h t  t h a t  d i g e s t i v e  j u i c e s  may a c t  on t h e  f a e c e s  w h ich  
a r e  r e i n g e s t e d  a t  a l a t e r  s t a g e  ( s e e :  B a y l o r  and S u t c l i f f f e ,
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19 63;  R i l e y ,  1 9 6 3 ;  J o r g e n s e n ,  1966).„ The e x a c t  n a t u r e  
o f  t h e  d i g e s t i v e  p r o c e s s e s  i n  s y n x e n i c  c u l t u r e s  o f  
n e m a to d e s  i s  u n c e r t a i n  b u t  a x e n i c  c u l t u r e  s u g g e s t s  t h a t  
d i r e c t  a b s o r p t i o n  o f  n u t r i e n t s  i s  p o s s i b l e »

Fem ale  ML p o t o h i k u s  r e p r o d u c e  p a r t h e n o g e n e t i c a l l y  
i n  t h e  a b s e n c e  o f  m a le s  and ,  i n  c u l t u r e ,  i t  i s  d o u b t f u l  
w h e t h e r  c o p u l a t i o n  w i t h  t h e  s perm -= pro  due i n g  m a le s  o f  t h e  
s p e c i e s  g i v e s  any  d e f i n i t e  a d v a n t a g e  ( s e c t i o n  V„.3<,.2) 0 
The f e m a l e s  seem t o  make no a t t e m p t  t o  f i n d  m a l e s ,  a l l  
e f f o r t s  a t  c o p u l a t i n g  a p p a r e n t l y  b e i n g  due t o  t h e  m a le .
As no e v i d e n c e  f o r  c h e m o t a x i s  h a s  b e e n  found i n  p r e d a t i o n  
e x p e r i m e n t s  i t  i s  t h o u g h t  t h e  g r e a t e r  m o b i l i t y  o f  m a le s  
r e f l e c t s  t h i s  e f f o r t »  The i n c r e a s e d  m o b i l i t y  o f  m a le s  
e n h a n c e s  t h e  p o s s i b i l i t y  o f  e n c o u n t e r i n g  b o t h  f e m a l e s  and 
p r e y ,  T h i s  a p p e a r s  t o  e x p l a i n  t h e  s i g n i f i c a n t l y  g r e a t e r  
p r e d a t i o n  r a t e  o f  m a le s  ( t a b l e  V , 12)  „
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V .4  ASPECTS OF THE BIOLOGY OF FIVE FURTHER SPECIES 

V . 4 . 1  I n t r o d u c t i o n

T h i s  s e c t i o n  c o n s i s t s  m a i n l y  o f  t h e  p r e s e n t a t i o n  
o f  d a t a .  In t h e  f o l l o w i n g  s e c t i o n  t h e s e  d a t a  a r e  
d i s c u s s e d  i n  r e l a t i o n  t o  c o n d i t i o n s  i n  t h e  f i e l d  and t h e  
s i x  s p e c i e s  c u l t u r e d  a r e  compared w i t h  e a c h  o t h e r  and w i t h  
p u b l i s h e d  work.

V. 4 . 2  M esorh a b d i t i s  l i t t o r a l i s  n . s p .

S i n g l e ,  u n d i v i d e d  e g g s  o f  M„ l i t t o r a l i s  p l a c e d  on  
any o f  t h e  media  i n  u s e  ( s e c t i o n  V . 2 )  f a i l e d  t o  h a t c h ,  
and swingle n e w ly  h a t c h e d  j u v e n i l e s  s i m i l a r l y  f a i l e d  t o  
m a t u r e .  I n o c u l a t i o n  o f  p l a t e s  w i t h  s e v e r a l  m ature  
p a r t h e n o g e n e t i c  f e m a l e s  n e v e r  f a i l e d  t o  e s t a b l i s h  a 
p o p u l a t i o n .  D o u g h e r t y  ( 1 9 5 3 )  r e p o r t e d  s i m i l a r  d i f f i c u l 
t i e s  i n  t h e  m o n o x en ic  c u l t u r e  o f  c e r t a i n  R h a b d i t i s  sp p .

Up t o  50 e g g s ,  n o t  d e v e l o p e d  beyond t h e  f o u r  c e l l
s t a g e ,  w ere  p l a c e d  on b o t h  l a r g e  and s m a l l  p l a t e s  o f
a s p a r a g i n e - m a n n i t o l  a g a r  b u t ,  a l t h o u g h  d e v e lo p m e n t  pro
c ed ed  t o  p r o d u c e  a r e c o g n i s a b l e  j u v e n i l e  i n  e v e r y  c a s e
none h a t c h e d .  S i n g l e  e g g s  h a t c h e d ,  b u t  f a i l e d  t o  m a t u r e ,
e v e n  when a d rop  o f  w a s h i n g s  from a p l a t e  s u p p o r t i n g  an
e x p a n d i n g  p o p u l a t i o n  o f  M. l i t t o r a l i s  was a d d e d .  A d d i t i o n

2o f  w a s h i n g s  a u t o c l a v e d  a t  15 l b / i n  f o r  20 m i n u t e s  d id  
n o t  r e s u l t  i n  h a t c h i n g .

When n e w ly  h a t c h e d  j u v e n i l e s  w e re  p l a c e d  on p l a t e s  
( 1 ,  2 ,  5 3 10 ,  2 0 ,  50  j u v e n i l e s  on e a c h  o f  f i v e  r e p l i c a t e s ,  
l a r g e  and s m a l l  d i s h e s )  m a t u r a t i o n  and r e p r o d u c t i o n  w ere
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FÎ6.V.S. Fecundity and  longevity of M esorhabditis littoralis 

monoxenic culture with B. cereus on asparagine-

mannitol a g a r  at pH 8. S ee  fig.V.1 for m ethod of 

portrayal



TABLE ¥ . 1 3  F e c u n d i t y  and l o n g e v i t y  o f  M e s o r h a b d i t i s  l i t t o r a l i s  n.  sp .  c u l t u r e d  on
a s p a r a g i n e - m a n n i t o l  a g a r  a t  pH 8 w i t h  B. c e r e u s : based on d a i l y
o b s e r v a t i o n s .  ( S e e  V . 4 , 2  f o r  d e t a i l s ) .

Temperature ( °C )

L a y i n g - h a t c h i n g  ( d a y s )  3
H a t c h i n g - f i r s t  egg  ( d a y s )  5
Days from f i r s t  egg  t o  l a s t  egg  6
Days from l a s t  egg  t o  d e a t h  3
T o t a l  l i f e s p a n  ( p o s t - h a t c h i n g )  ( d a y s )  14

F e c u n d i t y  ( t o t a l  eg g s  l a i d )  66
Days i n  l a y i n g  p e r io d  eggs  n o t  l a i d  0
G e n e r a t io n  t im e ( d a y s )  ( e g g - e g g )  8

15 20

3 3 3 3 3 3 3 3 3
6 5 6 6 6 6 7 6 5
7 8 7 7 7 4 4 6 5
1 1 5 0 1 1 0 0 1

16 14 18 13 14 11 11 12 11

25 78 64 77 111 21 21 79 106
3 2 1 0 1 1 1 0 0
9 8 9 9 9 9 10 9 8



r e c o r d e d  on s m a l l  p l a t e s  w i t h  5 ,  1 0 ,  2 0 ,  50 j u v e n i l e s  and
on l a r g e  p l a t e s  w i t h  50 j u v e n i l e s «  Thus m a t u r a t i o n

2
o c c u r r e d  a t  a d e n s i t y  o f  one  j u v e n i l e  / 2«66  cm i n  s m a l l

2
d i s h e s  and one  j u v e n i l e  / I «14 cm i n  l a r g e  d i s h e s «  The
maximum d e n s i t i e s  a t  w h ic h  m a t u r a t i o n  was n o t  record.ed.  a r a

2 2 one  j u v e n i l e  / 6 0 65 cm and one j u v e n i l e  / 2«88  cm , r e s 
p e c t i v e l y «

In m o n o x en ic  c u l t u r e  w i t h  B. c e r e u s  on a s p a r a g i n e -  
m a n n i t o l  a g a r  M. l i t t o r a l i s  r e q u i r e s  an a d d i t i o n a l  f a c t o r ,  
o r  f a c t o r s ,  f o r  h a t c h i n g  and m a t u r a t i o n «  The h a t c h i n g  
f a c t o r  c a n n o t  be p r o v i d e d  by o t h e r  e g g s ,  a t  t h e  d e n s i t i e s  
u s e d ,  but  i s  p r o v i d e d  by w a s h i n g s  from  an e s t a b l i s h e d  
c u l t u r e «  I t  i s  h e a t - l i a b l e  « The m a t u r a t i o n  f a c t o r  may 
be s u p p l i e d  by t h e  n em a to d es  t h e m s e l v e s ,  t h e i r  d e n s i t y  
d e t e r m i n i n g  w h e t h e r  o r  n o t  m a t u r a t i o n  o c c u r s ;  i« e „  
w h e t h e r  o r  n o t  t h e  f a c t o r  r e a c h e s  a s u f f i c i e n t l y  h i g h  
c o n c e n t r a t i o n « ,

The f e c u n d i t y  d a t a  p r e s e n t e d  i n  t a b l e  V«13 i s  
d e r i v e d  from t h e  f i r s t  egg  l a i d  on p l a t e s  t o  w h ic h  s e v e r a l  
m a tu r e  n e m a to d e s  had b e e n  added« T h e s e  e g g s  w ere  o b s e r v e d  
d a i l y ,  t h e  day o f  h a t c h i n g  r e c o r d e d  and on t h e  f i r s t  day  
e g g s  w ere  a g a i n  l a i d ,  t h e  e g g s  w e re  c o u n t e d  and e a c h  
nem atode  t r a n s f e r r e d  t o  a f r e s h  p l a t e «  The e g g s  w ere  
c o u n t e d  and removed from t h i s  p l a t e  d a i l y «  Due t o  t h e  
p r o b le m s  a s s o c i a t e d  w i t h  h a t c h i n g ,  no a t t e m p t  was made t o  
d e t e r m i n e  f e r t i l i t y «  F i g u r e  V ,5  i l l u s t r a t e s  t h e  c o u r s e  

o f  t h e  l i f e - c y e l e  o f  M« l i t t o r a l i s «

M a les  w e re  r a r e  i n  t h e  c u l t u r e s ,  1% o f  m ature  
i n d i v i d u a l s  b e i n g  t h e  maximum o c c u r r e n c e  n o t e d ,  and i t  i s  
t h o u g h t  t h e i r  o c c u r r e n c e  was d e t e r m i n e d  l a r g e l y  by e n v i r o n 
m e n t a l  f a c t o r s  r a t h e r  t h a n  by a s i m p l e  g e n e t i c  mechanism«
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FI6.V& Fecundity, fertility and longevity of Zeldia punua in
monoxenic culture with B. cereus on  a sp a ra g re -m a n rtto l 

agar at pH 8. S ee  fig.V.1 for m ethod of portrayal.



TABLE V . 16 F e c u n d i t y ,  f e r t i l i t y  and l o n g e v i t y  o f  Z e l d i a  pnnua Y e a t e s ,  1967 i n  i n d i v i d u a l
c u l t u r e  on a s p a r a g i n e - m a n n i t o l  a g a r  a t  pH 8 w i t h  ß . c e r e u s  ; b a s e d  on d a i l y
o b s e r v a t i o n s .

T e m p e r a t u r e  ( ° C ) 15 20

L a y i n g - h a t c h i n g  ( d a y s ) 9 8 7 7 7 9 11 8
H a t c h i n g - f i r s t  e g g  ( d a y s ) 32 25 27 29 30 24 24 23
Days from  f i r s t  e g g  t o  l a s t  e g g 42 48 46 69 8 41 30 36
Days from l a s t  e g g  t o  d e a t h 0 5 2 9 7 7 5 8
T o t a l  l i f e s p a n  ( p o s t - h a t c h i n g )  ( d a y s ) 74 78 75 107 45 72 59 67

F e c u n d i t y  ( t o t a l  e g g s  l a i d ) 78 86 77 128 17 38 32 42
F e r t i l i t y  ( t o t a l  e g g s  h a t c h e d ) 63 53 52 69 15 20 20 31
L a s t  day  f e r t i l e  e g g s  l a i d 42 45 46 69 8 41 30 36

Days i n  l a y i n g  p e r i o d  e g g s  n o t  l a i d 8 5 6 4 0 12 3 3
G e n e r a t i o n  t i m e  ( d a y s )  ( e g g - e g g ) 41 33 34 36 37 33 35 31
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FIG.V.7 Fecundity, fertility and longevity of A crobeloides s yrtisus

in monoxenic culture with B. cereus on asparagine-m annitol 

a g a r  at pH3  S e e  fig,V.1 for m ethod of portrayal.



TABLE V ,15 F e c u n d i ty ,  f e r t i l i t y  and l o n g e v i t y  of  A c ro b e lo id e s  s v r t i s u s  Y e a te s ,  1967 i n
i n d i v i d u a l  c u l t u r e  o n  a s p a r a g i n e - m a n n i t o l  a g a r  a t  pH 8 w i th  B. c e r e u s : based
o n  d a i l y  o b s e r v a t i o n s .

Temperature ( °C)

L a y i n g - h a t c h i n g  ( d a y s ) 7 5 6
H a t c h i n g - f i r s t  egg ( d a y s ) 9 9 9
Days from f i r s t  egg t o  l a s t  egg 11 13 15
Days f rom l a s t  egg t o  d e a t h 3 2 2
T o t a l  l i f e s p a n  ( p o s t - h a t c h i n g )  ( d a y s ) 23 24 26

F e c u n d i t y  ( t o t a l  eggs  l a i d ) 65 73 140
F e r t i l i t y  ( t o t a l  eggs  h a t c h e d ) 3 51 135
L a s t  day f e r t i l e  eggs  l a i d 11 13 15
Days i n  l a y i n g  p e r i o d  eggs  n o t  l a i d 0 1 2
G e n e r a t i o n  t im e  ( d a y s )  ( e g g - e g g ) 16 14 15

15 20

5 4 5 8 8 8 7 9 7
10 9 10 5 4 4 4 5 4

6 9 5 10 7 10 11 14 10
0 1 3 2 0 1 2 2 0

16 19 18 17 11 15 17 21 14

39 98 18 85 63 61 110 139 92
39 83 14 49 9 20 69 112 83

6 9 5 10 3 3 11 14 10
0 0 0 1 0 0 0 1 1

15 13 15 13 12 12 11 14 11
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Fecundity, fertility and longevity of fem ale Panagrolaimus  

australe in m onoxenic culture w ith  B. cereus on 

asparagine-mannitol a g a r  at pH 8. S e e  fig.VI for 

m ethod of portrayal.



TABLE V . 14 F e c a n d i t y ,  f e r t i l i t y  and l o n g e v i t y  o f  f e m a l e  P a n a g ro la im u s  a u s t r a l e  n. sp .  each
c u l t u r e d  w i t h  a s i n g l e  male  on a s p a r a g i n e - m a n n i t o l  a g a r  a t  pH 8 w i t h  B. c e r e u s :
based  on d a i l y  o b s e r v a t i o n s .

Temperature ( °C )  15 20

L a y i n g - h a t c h i n g  ( d a y s ) 3 2 2 2 3 3 2 3 3 3
H a t c h i n g - f i r s t  egg  ( d a y s ) 6 8 7 7 6 6 6 7 6 5
Days from f i r s t  egg  t o  l a s t  egg 12 12 13 14 16 19 21 13 16 17
Days from l a s t  egg  t o  d e a t h 1 2 0 0 0 0 1 1 0 1
T o t a l  l i f e s p a n  ( p o s t - h a t c h i n g )  ( d a y s ) 19 22 20 21 22 25 28 21 22 23

F e c u n d i t y  ( t o t a l  e g g s  l a i d ) 228 436 210 229 333 575 439 220 506 454
F e r t i l i t y  ( t o t a l  e g g s  h a t c h e d ) 132 329 119 157 162 284 216 68 284 180
L ast  day f e r t i l e  e g g s  l a i d 12 12 13 14 16 19 21 13 16 16
Days i n  l a y i n g  p e r i o d  e g g s  n o t  l a i d 0 0 0 0 0 0 1 2 0 0
G e n e r a t i o n  t im e  ( d a y s )  ( e g g - e g g ) 9 10 9 9 9 9 8 10 9 8
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V„4„3 Panag r o l a i m u s  a u s t r a l e  n,  sp„

Data on f e c u n d i t y ,  f e r t i l i t y  and l o n g e v i t y  o f  f e m a l e  
P. a u s t r a l e  a r e  g i v e n  i n  t a b l e s  V„3 and V , 1 4 ,  and i l l u s t r a t e d  
i n  f i g «  V06 o In c u l t u r e s  t h e  r e p r o d u c t i o n  o f  P„ a u s t r a l e  
has  b e e n  found t o  be s t r i c t l y  a m p h i m i c t i c  and t h e  s e x  r a t i o  
a p p r o x i m a t e l y  1 : 1 ,

V . 4 , 4  Acx*ob e l o i d e s  s y r t i s u s  Yea t e s , 1967

S i n g l e  e g g s  o f  t h i s  s p e c i e s  w ere  h a t c h e d  and matured  
r e a d i l y  a t  15 and 20°G, No m a le s  w ere  o b s e r v e d  i n  any o f  
t h e  c u l t u r e s .  A n d e r so n  ( 1 9 6 5 )  d e s c r i b e d  b o t h  f e m a l e  and 
m ale  i n  A, u b e r r i n u s  A n d e r s o n ,  1 9 6 5 ,  b u t  a l s o  r e p o r t e d  
" c o l o n i e s  e s t a b l i s h e d  from s i n g l e  im m a tu r e s" .  Data on  
f e c u n d i t y ,  f e r t i l i t y  arid l o n g e v i t y  a r e  g i v e n  i n  t a b l e s  V , 3 
and V . 1 5 ,  and i l l u s t r a t e d  i n  f i g ,  V , 7 ,

V„,4„ 5 Z e l d i a  punua Y e a t e s ,  1967

Z.  punua h a t c h e d  and matured i n  i n d i v i d u a l  c u l t u r e s ;  

m a le s  h a v e  b e e n  d e s c r i b e d  i n  o n l y  one  o f  t h e  n i n e  s p e c i e s  
o f  t h i s  g e n u s  ( Z, a c r o b e l e s  A n d r a s s y ,  1 9 6 7 ) ,  Data  on  
f e c u n d i t y ,  f e r t i l i t y  and l o n g e v i t y  a r e  g i v e n  i n  t a b l e s  V , 3 

and V„16,  and i l l u s  t r a  t e d  i n  f  i g , V , 8 „

V„4 , 6 A ero b e  l e s k o t i n g o t i ngus  Y e a t e s ,  1967

A, . k o t i n g o t i n g u s  i s  a m p h i m i c t i c ,  a s  r e p o r t e d  f o r     r. » fc.ff.«...... ^  } L

A. c o m p lex u s  and A, c r o s s o t u s  by Thomas ( 1 9 6 5 )  and S t e i n e r  
( 1 9 2 9 )  r e s p e c t i v e l y ,  S t e i n e r  ( 1 9 2 9 )  d e s c r i b e d  a “cem ent  
f l a p “ c o v e r i n g  t h e  v u l v a  o f  A , _ c; r  o s  sp11 u s a f t e r  c o p u l a t i o n  
and a l s o  d e s c r i b e d  p r o m in e n t  “cem en t  g l a n d s “ i n  t h e  m a le ,
A v u l v a l  cap i s  o f t e n  p r e s e n t  i n  g r a v i d  f e m a l e s  o f  A, 
c o m p le x u s  and A, k o t i n g o t i n g u s  b u t  cem en t  g l a n d s  h a v e  n o t
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FIG.V.9. Fecundity, fertility and longevity of female Acrobeles kotingotingus 
in monoxenic culture with B, cereus on asparagine-mamitol agar 
at pH 8. See fig.V. 1 for method of portrayal.



TABLE V.17  F e c u n d i t y ,  f e r t i l i t y  and  l o n g e v i t y  o f  f e m a l e  A c r o b e l e s  k o t i n g o t i n g u s  Y e a t e s ,  1967,
e a c h  c u l t u r e d  w i t h  a s i n g l e  m a le  on a s p a r a g i n e - m a n n i t o l  a g a r  a t  pH 8 w i t h
B. c e r e u s  : b a s e d  on d a i l y  o b s e r v a t i o n s .

T e m p e r a tu r e  ( ° C ) 15 20

L a y i n g - h a t c h i n g  ( d a y s ) 11 12 10 11 9 10 11 11
H a t c h i n g - f i r s t  e g g  ( d a y s ) 18 20 18 20 15 18 13 16
Days from f i r s t  e g g  t o  l a s t  e g g 30 29 32 40 41 30 40 37
Days from l a s t  e g g  t o  d e a t h 4 12 4 3 4 3 4 4
T o t a l  l i f e s p a n  ( p o s t - h a t c h i n g )  ( d a y s ) 63 73 64 74 60 51 57 57

F e c u n d i t y  ( t o t a l  e g g s  l a i d ) 83 37 75 94 100 101 109 101
F e r t i l i t y  ( t o t a l  e g g s  h a t c h e d ) 44 44 46 50 69 41 64 60
L a s t  day  f e r t i l e  e g g s  l a i d 30 29 32 36 41 30 39 37
Days i n  l a y i n g  p e r i o d  e g g s  n o t  l a i d 2 3 2 5 5 2 1 2
G e n e r a t i o n  t im e  ( d a y s )  ( e g g - e g g ) 29 32 28 31 25 28 24 27



b e e n  o b s e r v e d  i n  m a l e s  o f  e i t h e r  o f  t h e s e  s p e c i e s  (Thoma  

1 9 6 5 ;  s e c t i o n  I I . 5 and f u r t h e r  o b s e r v a t i o n s ) .  D a ta  on  

f e c u n d i t y ,  f e r t i l i t y  and l o n g e v i t y  o f  f e m a l e -  A. k o t i n g o t  

a r e - g i v e n  i n  t a b l e s  V . 3  and V „ 1 7 ,  and  . i l l u s t r a t e d  i n  f i g  

V .9 „  The s e x  r a t i o  i n  c u l t u r e s  i s  - a p p r o x i m a t e l y  1 :1 „
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V. 5 DISCUSSION

E c o l o g i c a l  d a t a  f o r  a l l  t h e  s p e c i e s  m a i n t a i n e d  i n  

m o n o x e n i c  c u l t u r e ,  e x c e p t  P.  a u s t r a l e , h a s  b e e n  p r e s e n t e d  

and a n a l y s e d  i n  s e c t i o n  I I .  The r e l a t i v e  c o m p l e x i t y  o f  

f i e l d  c o n d i t i o n s  and t h e  s i m p l i c i t y  o f  c u l t u r a l  c o n d i t i o n s  

a r e  s u c h  t h a t  f e w  g e n e r a l  c o m p a r i s o n s  c a n  be  m ade ,  a l t h o u g h  

some i n d i c a t i o n  o f  t h e r m a l  l i m i t a t i o n  c a n  be  s e e n .  A 

k n o w l e d g e  o f  f i e l d  c o n d i t i o n s  was  u s e d  i n  s e l e c t i n g  c u l t u r a l  

c o n d i t i o n s :  t h e  mean o f  120  t e m p e r a t u r e  r e c o r d s  was  1 4 . 9 7 ° C

( S . D .  -  4 . 3 4 ) ,  t h u s  t h e  t e m p e r a t u r e s  o f  1 0 ,  15 and 20°C  

s e l e c t e d  f o r  t h e  b a s i c  c u l t u r e  w o rk  a r e  r e p r e s e n t a t i v e ;  

s i m i l a r l y  t h e  pH 8 u s e d  i s  c o n s i s t e n t  w i t h  t h e  a v e r a g e  o f  

pH 8 . 0 6  ( S . D .  = 0 . 3 0 )  r e c o r d e d  f o r  s a n d  s a m p l e s .

F i g u r e s  V. 1 and V . 5  =■ V . 9  i l l u s t r a t e  g r a p h i c a l l y  t h e  

l i f e “h i - s t o r y  o f  e a c h  s p e c i e s  c u l t u r e d .  F i g u r e  V . l  h a s  b e e n  
d i s c u s s e d  ( s e c t i o n  V . 3 , 2 ) .  T h a t  f r o m  t h e  o n s e t  o f  e g g  

p r o d u c t i o n  f e r t i l i t y  i s  l e s s  t h a n  f e c u n d i t y  i n  t h e  r e m a i n i n g  

f i v e  s p e c i e s  i s  c o n s i d e r e d  t o  be  a r e a l  d i f f e r e n c e  f r o m  t h e  

c o n d i t i o n  f o u n d  i n  M. p o t o h i k u s . a s  i s  t h e  a b s e n c e  o f  

p r o d u c t i o n  ©f i n f e r t i l e  e g g s  a t  t h e  end  o f  t h e  r e p r o d u c t i v e  

p e r i o d .  The d i f f e r e n c e s  a r e  t h o u g h t  t o  r e f l e c t  d i f f e r e n c e s  

i n  t h e  r e p r o d u c t i v e  m e c h a n i s m .  I n  b o t h  P.  a u s t r a l e  ( f i g .  

V . 6 )  and A. k o t i n g o t i n g u s  ( f i g .  V . 9 )  t h e r e  i s  a p e r i o d  o f  

d e c r e a s e d  f e r t i l i t y  a b o u t  midway t h r o u g h  e g g  p r o d u c t i o n  

i n  t h e s e  a m p h i m i c t i c  s p e c i e s .  As t h e  i n d i v i d u a l s  w h o s e  

f e c u n d i t y “f e r t i l i t y  c u r v e s  a r e  p r e s e n t e d  w e r e  o b s e r v e d  

i n  c o p u l o  a t  t h e  end o f  t h i s  p e r i o d  i t  i s  t h o u g h t  t h a t  t h e  

e x h a u s t i o n  o f  t h e  s p erm  s u p p l y  c a u s e d  t h e  p r o d u c t i o n  o f  

t h e  i n f e r t i l e  e g g s .  A s i m i l a r  p h e n o m e n o n  h a s  b e e n  

r e c o r d e d  i n  T u r b a t r i x  a c e t i  ( P a i ,  1 9 2 7 ) .  The r e m a i n i n g  

s p e c i e s  ( M. l i t t o r a l i s . A.  s v r t i s u s . Z.  p u n u a ) a r e  “p a r t h =  

e n o g e n e t i c u . A l t h o u g h  f e r t i l i t y  w as  not. d e t e r m i n e d  f o r



TABLE V . 1 8 .  Summary o f  f e c u n d i t y  an d  f e r t i l i t y  d a t a  f o r  a l l  s p e c i e s  i n  m o n o x e n i c

c u l t u r e  o n  a s p a r a g i n e - m a n n i t o l  a g a r  a t  pH 8 , .  w i th .  B. c e r e u s . . V a l u e s
a r e  t h e  mean  o f  N o b s e r v a t i o n s ;  s t a n d a r d  d e v i a t i o n s  g i v e n  i n  b r a c k e t s .

T e m p e r a t u r e  ( ° C ) N F e c u n d i t y F e r t i l i t y
M o n o n c h o i d e s  p o t o h i k u s 10 6 21 9 ( 1 6 . 7 ) 162 ( 3 0 . 2 )

15 11 184 ( 9 0 . 4 ) 156 ( 8 4 . 9 )

2 0 10 146 ( 1 2 5 . 2 ) 119 ( 9 2 . 8 )

M e s o r h a b d i t i s  l i t t o r a l i s 15 5 62 ( 2 1 . 6 ) - -

2 0 5 67 ( 4 4 . 2 ) - -
P a n a g r o l a i m u s  a u s t r a l e 15 4 2 7 6 ( 5 6 . 3 ) 184 ( 6 5 . 9 )

20 6 4 21 ( 1 2 6 . 6 ) 199 ( 1 8 2 . 3 )

A c r o b e l o i d e s  s y r t i s u s 15 12 68 ( 6 9 . 7 ) 41 ( 4 8 . 2 )

2 0 12 82 ( 3 7 . 1 ) 61 ( 3 8 . 2 )

Z e l d i a  punua 15 4 92 ( 2 4 . 2 ) 59 ( 5 . 7 )

20 4 32 ( 1 0 . 9 ) 21 ( 6 . 7 )

A c r o b e l e s  k o t i n g o t i n g u s 15 4 85 ( 7 . 9 ) 46 ( 3 . 7 )

20 4 103 ( 4 . 2 ) 59 ( 1 2 . 2 )
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M, . l i t t o r a l i s  and e g g  p r o d u c t i o n  i n  1 l i t o r a l i s  and
A» s y r t i s u s was r a p i d ,  t h e  d a t a  s u g g e s t  t h a t  p e r i o d s  o f  

low  f e r t i l i t y  and a t e r m i n a l  d e c l i n e  i n  f e c u n d i t y ,  

p a r t i c u l a r l y  a t  h i g h e r  t e m p e r a t u r e s ,  a r e  n o r m a l  i n  t h e s e  

s p e c i e s  u n d e r  t h e  c u l t u r a l  c o n d i t i o n s »

■̂n punua t h e  mean f e c u n d i t y  and f e r t i l i t y  d e c l i n e  

w ith ,  i n c r e a s i n g  t e m p e r a t u r e  ( t a b l e  V0 1 8 )  a s  was  f o u n d  f o r  

M„ p o t o h i k u s , b u t  i n  t h e  r e m a i n i n g  f o u r  s p e c i e s  b o t h  

i n c r e a s e ;  o v e r  t h e  r a n g e  i n  w h i c h  t h e y  h a v e  b e e n  s t u d i e d  „

T h e r e  i s  an i n c r e a s e  i n  t h e  v a r i a b i l i t y  o f  e i t h e r  f e c u n d i t y  

o r  f e r t i l i t y ,  o r  b o t h 9 o f  a l l  t h e  s p e c i e s ,  e x c e  p t  A„ s y r t i s u s , 

w i t h  t e m p e r a t u r e »  A„ s y r t i s u s  i s  t h e  s p e c i e s  m o s t  s t r o n g l y  

t e m p e r a t u r e  l i m i t e d  ( t a b l e  V„3)»

T a b l e  V0 3 g i v e s  t h e  g e n e r a t i o n  t i m e s  r e c o r d e d  a t  e a c h  

o f  s i x  t e m p e r a t u r e s  f o r  t h e  s p e c i e s  u s e d  i n  t h e  p r e s e n t  work»  

A l t h o u g h  r e p r o d u c t i o n  d i d  n o t  o c c u r  a t  a l l  t e m p e r a t u r e s  i n  

a l l  s p e c i e s ,  n o n e  o f  t h e  t e m p e r a t u r e s  w e r e  l e t h a l  t o  a d u l t s  

o r  l a t e  j u v e n i l e s  and r e p r o d u c t i o n  o c c u r r e d  i f  t h e y  w e r e  

r e t u r n e d  t o  15 o r  20°C  a f t e r  a w e e k  a t  t h e  more  e x t r e m e  

t e m p e r a t u r e »  E x c e p t  f o r  M, -po t o h i k u s  a l l  s p e c i e s  show  

t e m p e r a t u r e  l i m i t a t i o n  a n d ,  e x c e p t  f o r  A» - s y g t i s u s , d e c r e a s 

i n g  g e n e r a t i o n  t i m e  w i t h  i n c r e a s i n g  t e m p e r a t u r e »  T h e r e  i s  

a n o t e w o r t h y  d e c r e a s e  i n  t h e  g e n e r a t i o n  t i m e  o f  a l l  s p e c i e s  

b e t w e e n  13 and 15°C ( t a b l e  Vs 3 ) .  The mean t e m p e r a t u r e  

r e c o r d e d  i n  t h e  c o l l e c t i o n  a r e a  o v e r  a 12 month, p e r i o d  

( s e c t i o n  IV,, 2 )  w as  1 4 „ 9 7 ° C  b u t  s u c h  a marked  c h a n g e  i n  

g e n e r a t i o n  t i m e  n e a r  t h i s  t e m p e r a t u r e  was  u n e x p e c t e d »

A c o m b i n a t i o n  o f  d a t a  on  f e r t i l i t y  ( t a b l e  V „ l 8 )  

and l o n g e v i t y ,  o r  g e n e r a t i o n  t i m e  ( t a b l e  V»3 ) ,  o f  a s p e c i e s  

g i v e s  an  i n d i c a t i o n  o f  i t s  0 b i o t i c  p o t e n t i a l “ » The “b i o t i c  

p o t e n t i a l ” o f  s p e c i e s  -such a s  M„ - p o t o h i k u s , M, l i t t o r a l i s  

o r  P„ a u s t r a l e  i s  g r e a t e r  t h a n  t h a t  o f  s p e c i e s  s u c h  a s



TABLE V . 1 9 .  G e n e r a t i o n  t i m e s  o f  - p l a n t ,  s o i l ,  f r e s h w a t e r  and  

m a r i n e  n e m a t o d e s .  ( U n l e s s  o t h e r w i s e  n o t e d  d a t a  

f o r  T y l e n c h i d a  a r e  f ro m  W a l l a c e ,  1 9 6 3 ;  d a t a  

f ro m  a x e n i c  c u l t u r e s  i n d i c a t e d  t h u s  * )

S p e c i e s G e n e r a t i o n  T e m p e r 
t i m e  a t u r e

( d a y s )  ( G)

S o u r c e

TYLENCHIDA 

Di t y l e n c h u s  d i p s a c imr«w i i. i m I ■ I immm w ■■ m. i. mm  1 1 , 1 1 r — i i> -  - , ..... >

D. t r i f o r m i s  

A n g u i n a  a g r e s t i s  
H e t e r o d e r a  g l y c i n e s

H.- t r i f o . l i i  

H. . t r i f o l i i

H, s c h a c h t i !

M e l o i d o g y n e  i n c o g n i t a  
a c r i t a

M. . i n c o g n i t a  a c r i t a

M e l o i d o g y n e  s p .

M e l o i d o g y n e  -s-p.

M e l o i d o g y n e  s p .

F r a t y l e n c h u s  p r a t e n s i s

R a d o p h o l u s  s i m i l i s
T y l e n c h u l u s  s e m i p e n e t r a n s
H e m i c y c l i o p h o r a  a r e n a r i a

C r i c o n e m o i d e s  x e n o p l a x

P a r a t y l e n c h u s  p r o i e c t u s

N e o t y l e n c h u s  L i n f o r d i
A p h e l e n c h o i d e s  r i t z e m a b o s i
•A. r i t z e m a b o s i

A. r i t z e m a b o s i

33 2 4

1 9 - 2 3 15

1 6 - 2 1 2 4 = 2 6

2 1 - 2 8 ’

21 23
24 -

31 20

45 15

31 19

2 8 - 3 3 2 6 - 3 1

2 5 - 9 0 _

1 9 - 3 5 -

25 27

87 16 .

4 5 - 4 8

2 0 - 2 5 2 4 - 3 2

4 2 - 5 6 »

1 5 - 1 8 30
2 5 = 3 4 2 2 = 2 6

30=31 2 5 - 2 8

8 2 2 - 2 5

14 »,

1 1 - 1 2 1 7 - 2 3

1 3 - 1 4 1 3 - 1 8

H i r s c h m a n n , 1962

S e s h a d r i , 1 9 6 5



A„ r i t z e m a b o s i  

'A . f r a g a r i a e

RHABDITIDA
P r i s t t o n c h u s  r o b u s t u s

M i k o l e t z k v a  a e r i v o r a  

P e l o d e r a  t e r e s

Fa t e r e s

P .  s t r o n g v I o i d e s

C a e n o r h a b d i t i s  e l e g a n s  

C» e l e g a n s

C. b r i g g - s a e
M e s o r h a b d i t i s  m o n h y s t e r a

M„ l i t t o r a l i s  

P a n a g r o l a i m u s  r i g i d u s

P ,  a u s t r a l e  

P a n a g r e i l u s  r e d i v i v u s

T u r b a t r i x  a c e t i  

T » a c e  t i
Cejghal o b u s  p e r s e g n i s  

C. d u b i u s

»bus d e  s

A c r o b e l o i d e s  a y r t i s u s  

A, b u e t s c h l i i  

Z e l a  i a  punua  

. A c r o b e 1e s compl e x u s

10.-13 14

1 0 - 1 1 18 S t r ü m p e l ,  1967

3 - 4 M a u p a s , 1 9 0 0

9 20 new daba
3 - 5 2 2 - 2 4 H onda ,  1 9 2 5

2 - 6 - D o t t e r w e i c h ,
1938

4 - 5 - L u d w i g ,  1 9 3 8

6 - 7 * 23 Lower e t  a i ,  
1966

2 2 2 - 2 4 Honda,  1925

3 - 5 * 20 N ig o n  &
D o u g h e r t y , 1 9 4 9

3 - 5 * 20 N i g o n ,  1949

c l  5 1 5 - 1 6 O v e r g a a r d  
N i e l s e n , 1949

9 20 new d a t a
c 15 1 5 - 1 6 O v e r g a a r d

N i e l s e n . ,  1949

8 - 9 20 new d a t a

5 - 6 * 25 C ryan  e t  a l ,  
1 9 6 3

2 0 2.1 P a i ,  1 9 2 7 ,  1928

1 0 - 1 2 2:0 Lower  e t  a l , 1966

£.20 1 5 - 1 6 O v e r g a a r d  
N i e l s e n ,  1949

14 _ M au p as ,  1 9 0 0

c l 5 1 5 - 1 6 O v e r g a a r d  
N i e l s e n ,  1949

0CM01 1 5 - 1 6 Ovex'gaard  
N i e l s e n ,  1949

14 20 new d a t a

9 - 1 0 * 2 0 Lower e t a l , 1 9 6 6

32 2 0 new d a t a
32 25 T hom as ,  1965



A«, c i l i a t u s 2 0 - 2 5 1 5 - 1 6 O v e r g a a r d  
N i e  I s e n , 1949

A, k o t i n g o t i n g u s 25 20 new d a t a

ARAEOLAIMIDA

P l e c t u s  c i r r a t u s 2 0 - 2 5 2 0 - 2 2 O v e r g a a r d  
N i e l s e n , 1949

P, -parvus c 2 0 1 5 - 1 6 O v e r g a a r d  
N i e l s e n , 1949

P. g r a n u l o s u s c 2 5 1 5 - 1 6 O v e r g a a r d  
N i e l s e n , 1949

P. p a r i e t i n u s 60 1 0 - 1 3 M a g g e n t i , 1 9 6 1

T y l o c e p h a l u s  a u r i c u l a t u s 2 0 1 5 - 1 6 O v e r g a a r d  
N i e l s e n ,  1949

MONHYSTERIDA
M o n h y s t e r a  d i s i u n c t a <30 2 0 - 2 4 C h i tw o o d  6c 

Murphy,  1964

P r i s m a t o l a i m u s  d o l i c h u r u s 2 0 - 3 0 1 5 - 1 6 O v e r g a a r d  
N i e l s e n ,  1949

D i p l o l a i m e l l a  s c h n e i d e r i ¿ 4 0 2 0 - 2 4 C h i t w o o d  6c 
Murphy, 1 9 6 4

CHROMADORIDA

E u c h r o m a d o r a  g a u l i c a 3 0 - 4 0 - H o p p e r  6c 
M e y e r s , 1966

A ch r o m a d o r a  d u b i a c 2 0 1 5 - 1 6 O v e r g a a r d  
N i e l s e n ,  1949

ENOPLIDA

T r i p y l a  s e t i f e r a 3 0 - 4 0 2 0 - 2 2 O v e r g a a r d  
N i e l s e n ,  1949

A c a n t h o n c h u s  c o b b i 29 ~ H o p p e r  6c
M e y e r s ,  1966



E n o p l u s  communis a n n u a l W i e s e r  & 
K a n w i s h e r ,  I 9 6 0

DORYLAIMIDA

D o r y l a i m u s  e t t e r s b e r g e n s i s  7? H o L L i s ,  1957

X ip h in e m a  v u i t t e n e z i 2 y e a r s ? F l e g g ,  1966

Mononchus  p a p i l l a t u s...................... ..........................................  —  — i nunu m i i nTniníiTi ■ ■iniwiii
c 5 0 S t e i n e r  & 

H e i n L y ,  1922

A l a i m u s  p r i m i t i v u s 2 0 - 3 0  2 0 - 2 2 O v e r g a a r d  
N i e l s e n ,  1949

T r i c h o d o r u s  s p . 1 6 - 1 7  30 Rodhe & 
J e n k i n s , 1957

T r i c h o d o r u s  s p . 2 1 - 2 2  22 Rodhe & 
J e n k i n s ,  1957
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A, s y r t i s u s , Z „ punua o r  A„ k o t i n g o t i n g u s . I t  i s  a l s o  

c l e a r  t h a t  3 b i o t i c  p o t e n t i a l s 3 a r e  h i g h l y  t e m p e r a t u r e  

d e p e n d e n t  and t h e y  a r e  a l s o  i n f l u e n c e d  by t h e  o c c u r r e n c e  

o f  " u n p r o d u c t i v e 3 m a l e s , I n  a l l  s p e c i e s  e x c e p t  Z„ punua  

t h e r e  i s  a g e n e r a l  i n c r e a s e  i n  “b i o t i c  p o t e n t i a l 3 w i t h  

t e m p e r a t u r e »  T h o s e  s p e c i e s  w i t h  a h i g h e r  “b i o t i c  

p o t e n t i a l 3 c a n  r a p i d l y  e x p l o i t  f a v o u r a b l e  c h a n g e s  i n  

e n v i r o n m e n t a l  c o n d i t i o n s  and t h u s  c a n  g r e a t l y  i n f l u e n c e  

f a u n a  1 c o m p o s i t i o n  i n  t h e  f i e l d »  The p o t e n t i a l s  f o u n d  

i n  c u l t u r e s  a r e  a s s u m e d  t o  r e f l e c t  t h e  b e h a v i o u r  o f  t h e  

s p e c i f i c  p o p u l a t i o n s  I n  t h e  f i e l d ,  and f o r  t h e  s p e c i e s  

u n d e r  c o n s i d e r a t i o n  t h e  “b i o t i c  p o t e n t i a l s 3 a r e  c o m p a t i b l e  

w i t h  t h e  p o p u l a t i o n  c h a n g e s  i l l u s t r a t e d  i n  s e c t i o n  I I»  

S i m i l a r  i n f o r m a t i o n  i s  a v a i l a b l e  f o r  r e l a t i v e l y  f e w  o t h e r  

s p e c i e s  o f  f r e e - l i v i n g  and p l a n t  p a r a s i t i c  n e m a t o d e s  

( s e e ,  f o r  e x a m p l e ,  Kämpfe and S c h m i d t ,  1 9 6 6 ;  P a i ,  1 9 2 7 ,  

1 9 2 8 ;  P o t t s ,  1 9 1 0 ;  W a l l a c e ,  1 9 6 3 ) »

The l i t e r a t u r e  c o n t a i n s  s c a t t e r e d  r e f e r e n c e s  t o  

t h e  g e n e r a t i o n  t i m e s  o f  p l a n t ,  s o i l ,  f r e s h w a t e r  and m a r i n e  

n e m a t o d e s »  T a b l e  V »19 i s  a c o m p i l a t i o n  o f  some o f  t h i s  

d a t a ,  T h e r e  a p p e a r  t o  b e  t h r e e  m a i n  g r o u p s  o f  s p e c i e s ,  

i n  s o  f a r  a s  t h e  f i g u r e s  r e p r e s e n t  “t y p i c a l 3 g e n e r a t i o n s  ~

I f r e e “ l i v i n g  s p e c i e s  w i t h  a g e n e r a t i o n  t i m e  o f  

2 “ 6 w e e k s

I I  s p e c i e s  w i t h  a g e n e r a t i o n  t i m e  o f  a b o u t  a 

w e e k  o r  l e s s

I I I  p l a n t  p a r a s i t i c  s p e c i e s  f o r  w h i c h  t h e  g e n e r a t i o n  

t i m e  h a s  b e e n  f o u n d  t o  b e  g e n e r a l l y  o f  t h e  

o r d e r  o f  2 0 - 4 0  d a y s  ( s e e  W a l l a c e ,  1 9 6 3 ) »

I t  i s  c o n s i d e r e d  t h a t  g r o u p  I ,  c o m p o s e d  l a r g e l y  o f  

C e p h a l o b i d a e ,  A r a e o l a i m i d a ,  M o n h y s t e r i d a ,  C h r o m a d o r id a  

and E n o p l i d a ,  r e p r e s e n t  t h e  b a s i c  g e n e r a t i o n  t i m e ,  p r o b a b l y  

f a i r l y  s t a b l e  b e t w e e n  15 and 25°C  ( 6 0  7 7 °I7 ) » The g r o u p



TABLE V . 2 0  Egg d i m e n s i o n s ,  s h e l l  f o r m  a n d  t i m e  f o r  e m b r y o n i c  d e v e l o p m e n t  o f  e a c h  s p e c i e s .

(E g g  d i m e n s i o n s  a r e  m ea n  o f  2 0 ;  N g i v e n  f o r  d e v e l o p m e n t ;  s t a n d a r d  d e v i a t i o n s  

i n  b r a c k e t s ) .

Eg g  d i m e n s i o n s  ( j j )

M. p o t o h i k u s

M. l i t t o r a l i s  

P.  a u s t r a l e  

A.  s v r t i s u s  

2 .  p u n u a

A. k o t i n a o t i n a u s

L e n g t h

1 4 2 . 0  ( 1 3 . 0 )  

4 9 . 6  ( 2 . 9 )  

5 5 . 5  ( 4 . 0 )

6 2 . 8  ( 4 . 5 )  

1 2 0 . 5  ( 8 . 0 )

7 9 . 8  ( 6 . 1 )

Wid t h

7 2 . 0  ( 4 . 0 )  

2 6 . 9  ( 2 . 2 )

3 3 . 1  ( 1 . 3 )

3 4 . 1  ( 3 . 2 )

6 6 . 2  ( 6 . 7 )  

4 1 . 5  ( 4 . 6 )

D e v e l o p m e n t a l  t i m e  
a t  2 0 ° C ,  i n  d a y s

3 . 3  ( 1 . 2 4 ,  N ^ 2 7 )

2 . 5  ( 0 . 3 3 ,  N -  2 7 )

2 . 9  ( 0 . 5 2 ,  N = 3 4 )

9 . 1  ( 2 . 2 5 ,  N = 1 5 )

8 . 5  ( 1 . 5 4 ,  N = 2 1 )

9 . 7  ( 0 . 9 4 ,  N = 2 0 )

F o r a  o f  s h e l l

D i s t i n c t ,  c o a r s e  m a m i H a t i o n  

T h i n ,  w i t h o u t  a p p a r e n t  ma m a i l l a t i o n  

T h i n ,  w i t h o u t  a p p a r e n t  m a m m i l l a t i o n  

T h i n ,  w i t h o u t  a p p a r e n t  m a m m i l l a t i o n  

D i s t i n c t  b u t  f i n e  m a m m i l l a t i o n  

D i s t i n c t ,  i r r e g u l a r  m a m m i l l a t i o n
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c o m p r i s e s  s p e c i e s  f o u n d  m a i n l y  i n  r e l a t i v e l y  s t a b l e  h a b i t a t s „ 

Group I I  c o n t a i n s  t e r r e s t r i a l  s a p r o p h a g e s  w h o s e  s h o r t  

g e n e r a t i o n  t i m e  e n a b l e s  th em  t o  e x p l o i t  any  l o c a l  i n c r e a s e  

i n  f o o d  a v a i l a b i l i t y , ,  The g e n e r a t i o n  t i m e  o f  2 0 = 4 0  d a y s  

f o r  g r o u p  I I I ,  p l a n t  p a r a s i t e s ,  may n o t  b e  m a i n t a i n e d  

t h r o u g h o u t  t h e  y e a r  i f  c o n d i t i o n s ,  p a r t i c u l a r l y  h o s t  

s t i m u l i 3 a r e  n o t  s u i t a b l e  ( S h e p h e r d ,  1 9 6 2 ;  W a l l a c e ,  1 9 6 3 ) »  

G e n e r a t i o n  t i m e s  r e c o r d e d  f o r  v a r i o u s  s p e c i e s  o f  C e p h a l o 

b i d a e  and P l e c t u s  s u g g e s t  t h a t  t h e  mode o f  r e p r o d u c t i o n  

( a m p h i m i x i s ,  p a r t h e n o g e n e s i s  o r  h e r m a p h r o d i t i s m )  h a s  no  

s i g n i f i c a n t  e f f e c t  on  g e n e r a t i o n  t i m e »

I f  t h e  e g g  d i m e n s i o n s  g i v e n  i n  t a b l e  V» 20  a r e  r a n k e d  

i n  o r d e r  o f  s i z e  t h e  t h r e e  A e r o b e l i n a e  ( A» s y r t i s u s ,

Z„ p u n u a ,. A» k o t i n g o t i n g u s  ) f o r m  a g r o u p ,  i n t e r m e d i a t e  

b e t w e e n  t h e  two R h a b d i t i d a e  and M, p o t o h i k u s 0 When 

d e v e l o p m e n t a l  t i m e  i s  c o n s i d e r e d  t h e  g r o u p  i s  a c c e n t u a t e d  

and t h e r e  i s  no  c l e a r  c o r r e l a t i o n  o f  d e v e l o p m e n t a l  t i m e  

w i t h  l i n e a r  e g g  d i m e n s i o n s  i n  t h e  s i x  s p e c i e s »  The e g g  

s i z e  o f  80  X  4 0  p. and d e v e l o p m e n t a l  t i m e  o f  6 d a y s  a t  

25°C g i v e n  by Thomas ( 1 9 6 5 )  f o r  A„ c o m p l e x u s  a r e  s i m i l a r  

t o  t h e  f i g u r e s  f o r  A» k o t i n g o t i n g u s » T h r e e  f u r t h e r  

r e c o r d s  o f  m a m m i l l a t i o n  o f  t h e  e x t e r n a l  p r o t e i n  l a y e r  

( H i r s c h m a n n ,  1 9 6 0 )  o f  t h e  r h a b d i t o i d  e g g  c a n  b e  a d d e d  t o  

t h e  p r e v i o u s  r e c o r d s  f o r  A„ c o m p l e x u s  (T h o m a s ,  1 9 6 5 )  and  

R h a b d i t i s  f i l i f o r m i s  ( C h r i s t e n s o n  i n  C h i tw o o d  and C h i t 

w o o d ,  1 9 5 0 ) »

No e v i d e n c e  o f  e n d o t o k i a  m a t r i c i d a  (K äm pfe  and  

S c h m i d t ,  1 9 6 6 ;  S e u r a t ,  1 9 2 0 )  w as  s e e n  i n  a n y  s p e c i e s »  

H o w e v e r ,  when M„ p o t o h i k u s  d i e d  g r a v i d ,  a f t e r  c o p u l a t i o n ,  

two t o  f o u r  e g g s  commonly  c o m p l e t e d  t h e i r  d e v e l o p m e n t  and

h a t c h e d »
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V I .  CONCLUSION

The a p p a r e n t  h i g h  d e g r e e  o f  e n d e m is m  i n  t h e  New 

Z e a l a n d  s o i l  n e m a t o d e  f a u n a  h a s  p r e v i o u s l y  b e e n  n o t e d  

by C l a r k  ( 1 9 6 1 ) =  A l t h o u g h  many f u r t h e r  e n d e m i c  s p e c i e s  
h a v e  b e e n  r e p o r t e d  s i n c e  t h a t  t i m e  t h e r e  a r e  a l s o  r e c o r d s  

o f  s e v e r a l  s p e c i e s ,  o r  c l o s e l y  r e l a t e d  s p e c i e s ,  f ro m  o u t -  

s i d e  New Z e a l a n d  „ Sh e r  ( p e r s .  com m .)  h a s  s p e c i m e n s  

s i m i l a r  t o  S c u t e l l o n e m a  magna f r o m  b o t h  A u s t r a l i a  and  

New Z e a l a n d ;  H e y n s  ( p e r s  „ com m .) h a s  r e c o r d e d  N y g o l a i m u s  

(N „ )  d i r e c t u s  f ro m  S o u t h  A u s t r a l i a ,  Q u e e n s l a n d ,  Cape  

P r o v i n c e  and H e r r i n g w e 1 1 ,  E n g l a n d .  I o t o n c h u s  b a s i d o n t u s  

C l a r k ,  1960  h a s  b e e n  r e c o r d e d  f r o m  T h a i l a n d  (B u a n g s u w o n  

and J e n s e n ,  1 9 6 6 )  and a s p e c i e s  c l o s e  t o  L o n g i d o r u s  

t a n i w h a  from  N a t a l  ( H e y n s ,  1 9 6 7 ) .  A l a i m u s  p r i m i t i v u s  

a p p e a r s  t o  be  c o s m o p o l i t a n .  P r o g r e s s i v e  s t u d y  o f  

n e m a t o d e  f a u n a s  i n  t h e  P a c i f i c  B a s i n  may c l a r i f y  t h e  

s i t u a t i o n .

The t a x o n o m i c  d i v e r s i t y  o f  t h e  f a u n a  a t  t h e  s i t e s  

s a m p l e d  i s  c o m p a r a b l e  w i t h  t h a t  r e c o r d e d  by O v e r g a a r d  

N i e l s e n  ( 1 9 4 9 ) ,  and t h e  d i f f e r e n c e s  b e t w e e n  t h e  s i x  

f a u n a s  a r e  s i m i l a r  t o  t h o s e  r e c o r d e d  by C l a r k  ( 1 9 6 1 )  

b e t w e e n  s a m p l e s  f r o m  t h e  n a t u r a l  h e a t h “ t y p e  v e g e t a t i o n  

and tw o  t y p e s  o f  p a s t u r e ,  a l l  f r o m  W h arek oh e  - S i l t  Loam 

i n  New Z e a l a n d .  I t  a p p e a r s  t h a t  2 0 ^ 3 0  s p e c i e s  c o m p o s e  

t h e  b u l k  o f  t h e  n e m a t o d e  f a u n a  i n  a v a r i e t y  o f  h a b i t a t s .
The v a r i a t i o n  i n  t h e  p o p u l a t i o n  o f  e a c h  s p e c i e s  a t  o n e  

s i t e  d u r i n g  a y e a r  w as  s u c h  t h a t  n o n e  v a r i e d  i n  t h e  same  

m a n n e r  a s  t h e  t o t a l  f a u n a .  T h e r e f o r e  m e a n i n g f u l  e c o - l o g “ 

i c a l  w ork  n e c e s s i t a t e s  i d e n t i f i c a t i o n  t o  s p e c i e s  l e v e l .

I t  i s  a p p a r e n t  f r o m  t h e  v a r i a t i o n  f o u n d  i n  t h e  t o t a l  f a u n a ,  

w i t h  m o n t h l y  s a m p l i n g ,  t h a t  s a m p l i n g  a t  l e s s  f r e q u e n t :  

i n t e r v a l s  c o u l d  g i v e  m i s l e a d i n g  r e s u l t s .  M o n t h l y  s a m p l i n g
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a p p e a r s  t o  be  m i n i m a l  f o r  a g e n e r a l  e c o l o g i c a l  s t u d y .

From i n f o r m a t i o n  c o l l e c t e d  f r o m  t h e  f i e l d  and 

c u l t u r e s  i t  i s  e v i d e n t  t h a t  r e p r o d u c t i v e  p a t t e r n s  and 

p o t e n t i a l  v a r y  f r o m  s p e c i e s  t o  s p e c i e s  and t h a t  d i f f e r e n t  

s p e c i e s  a r e  f a v o u r e d  by d i f f e r e n t  c o n d i t i o n s .  Thus when  

some s p e c i e s  d e c r e a s e  o t h e r s  may i n c r e a s e .  S u c h  d i f f e r -  

e n e e s  o c c u r  e v e n  w i t h i n  f e e d i n g  g r o u p s .  T h o s e  s p e c i e s  

w h i c h  a r e  k n o w n , o r  p r e s u m e d ,  t o  h a v e  s h o r t  g e n e r a t i o n  

t i m e  and h i g h  f e r t i l i t y  c a n  r a p i d l y  e x p l o i t  f a v o u r a b l e  

c h a n g e s  i n  e n v i r o n m e n t a l  c o n d i t i o n s  and t h u s  t h e  c o m p o s i t i o n  

o f  f a u n a s  may f l u c t u a t e  g r e a t l y  i n  t i m e  and  s p a c e .

B e c a u s e  o f  t h e  p a u c i t y  o f  i n f o r m a t i o n  on  t h e  f o o d  and  

f e e d i n g  h a b i t s  o f  many n e m a t o d e  s p e c i e s  t h e  m a in  e c o l o g i c a l  

i n f o r m a t i o n  i n  t h i s  w o rk  p e r t a i n s  t o  t h e  c o r r e l a t i o n s  o f  

n e m a t o d e  d i s t r i b u t i o n  w i t h  p h y s i c o - c h e m i c a l  f a c t o r s  i n  t h e  

e n v i r o n m e n t .  C u l t u r a l  s t u d i e s  t o  p r o v i d e  d a t a  on  f e e d i n g ,  
f e c u n d i t y ,  f e r t i l i t y ,  l o n g e v i t y  and g e n e r a t i o n  t i m e  f o r  

a w i d e r  r a n g e  o f  g e n e r a  s e e m  w a r r a n t e d .  S u c h  i n f o r m a t i o n  

w o u l d  f a c i l i t a t e  f u r t h e r  s t u d y  o f  t h e  r o l e  o f  n e m a t o d e s  i n  

t h e  s o i l  b i o t a  and s e e m s  t o  b e  a p r e r e q u i s i t e  f o r  an y  

r e a l i s t i c  programme o f  n e m a t o d e  c o n t r o l .



V I I . SUMMARY

T h i s  s t u d y  w as  e n v i s a g e d  a s  i n c l u d i n g  m a i n l y  t h e  

e c o l o g y  and c u l t u r e  o f  s a n d  d u n e  n e m a t o d e s .  I t  was  

n e c e s s a r y  t o  d e s c r i b e  41 new s p e c i e s  a s  a p r e l i m i n a r y ,  t o  

t h i s  w o r k .  New s p e c i e s  a r e  d e s c r i b e d  i n  t h e  f o l l o w i n g  

o r d e r s  -  T y l e n c h i d a  ( 3 )  , R h a b d i t i d a  ( 1 1 ) ,  A r a e o l a i m i d a .  ( 4 )  , 

M o n h y s t e r i d a  ( 1 ) ,  C h r o m a d o r id a  ( 3 ) ,  E n o p l i d a  ( 3 ) s D o r y 

l a i m i d a  ( 1 6 ) .  New g e n e r a  p r o p o s e d  a r e  -  P a k i r a  ( P l e c t i d a e )  

T a k a k i a  ( M o n h y s t e r i d a ) ,  R u a m o w h i t i a  ( D e s m o d o r i d a e ) ,
A r e n a  soma ( C o m e s o m a t i d a e ) ,  T o r u m a n a w a . T a k a m a n g a i  and 

C r a s s o  l a b i u m  ( D o r y 1a i m e i d e a ) ,  L o n g i b u I b o p h o r a  ( Di p h  t h e  r o -  

p h o t o i d e a ) .

Toruman awa n .  g e n .  i n d i c a t e s  t h a t  t h e  A p o r c e l a i m i d a e  

c a n  be  d e r i v e d  f r o m  t h e  N y g o l a i n i i d a e .  R e l a t i o n s h i p s  o f  t h e  

n y g o l a i m o i d  and m o n o n c h id  l i n e s  w i t h  t h e  B a t h y y o d o n t i d a e  

a r e  d i s c u s s e d .  The s t a t u s  o f  t h e  C a m p y d o r i d a e  and  

A u l o l a i m o i d i d a e  a r e  d i s c u s s e d .  O b s e r v a t i o n s  on  D o r y l a im - 

e l l u s  t a h a t i k u s  n .  s p .  l e a v e  l i t t l e  d o u b t  t h e  " o e s o p h a g e a l  

s h e a t h  o f  s p i r a l  m u s c l e s "  s a i d  t o  c h a r a c t e r i s e  t h e

B e l e n d i r i d a e and N y g e l l i d a e  i s  a f i x a t i o n  a r t i f a c t ;  t h e s e

f a m i l i e s  a r e  s y n o n y m i s e d  w i t h  t h e  D o r y l a i m i d a e  and 

N y g o l a l m i d a e  r e s p e c t i v e l y .

N em atode  f a u n a s  ©f s i x  d u n e  s a n d  l o c a l i t i e s  a r e  
com pared  q u a n t i t a t i v e l y .  V e r t i c a l  d i s t r i b u t i o n  o f  

n e m a t o d e s  i s  l a r g e l y  e x p l a i n e d  i n  t e r m s  o f  v e r t i c a l

d i s t r i b u t i o n  o f  m o i s t u r e ,  f o o d  s o u r c e s  and g e n e r a l l y  s t a b l e
c o n d i t i o n s .  Of 59  “s p e c i e s “ r e c o r d e d  o n l y  H a l i p l e c t u s  

o n e p u i  n ,  s p .  and S y n o n c h i u m  p a c i f i c u m  n„ s p .  o c c u r r e d  a t  

e v e r y  l o c a l i t y .

The n e m a t o d e  f a u n a  o f  t h e  m a in  s t u d y  a r e a ,  a t  H i m a t a n g  

B e a c h ,  M anaw atu ,  was  s a m p l e d  a t  10 d e p t h s  i n  e a c h  o f  12



s u c c e s s i v e  m o n t h s .  D a ta  on  32 n e m a t o d e  s p e c i e s s e n c h y 

t r a e i d a  and f i v e  a b i o t i c  f a c t o r s  ( t e m p e r a t u r e ,  m o i s t u r e ,  

s a l i n i t y ,  pH, “r e s i d u e ”) a r e  a n a l y s e d  t o  show s i g n i f i c a n c e  

o f  v a r i a t i o n  w i t h  t i m e  and d e p t h ,  and t h e  v a r i a t i o n  o f  

e a c h  o f  t h e  n e m a t o d e  s p e c i e s  and e n c h y t r a e i d s  i s  c o r r e l a t e d  

w i t h  v a r i a t i o n  i n  e n v i r o n m e n t a l  f a c t o r s .  E x c e p t i o n s  t o  

t h e  g e n e r a l  n e g a t i v e  c o r r e l a t i o n  w i t h  m o i s t u r e ,  t e m p e r a t u r e  

and s a l i n i t y  a r e  d i s c u s s e d ;  t h e  s i g n  o f  t h e  c o r r e l a t i o n  

w i t h  " r e s i d u e ” i s  l a r g e l y  d e p e n d e n t  on  t h e  f e e d i n g  g r o u p  

o f  t h e  s p e c i e s .  E n c h y t r a e i d s  may b e  h i g h l y  c o r r e l a t e d  

w i t h  p l a n t  and b a c t e r i a l  f e e d e r s  and t h e m s e l v e s  r e p r e s e n t  

a gamut o f  f a c t o r s .  No s p e c i e s  v a r i e d  i n  numbers  i n  t h e  

same way a s  t h e  t o t a l  f a u n a  v a r i e d ,  i n d i c a t i n g  t h a t  

a n a l y s i s  o f  t h e  f a u n a  t o  s p e c i e s  l e v e l  was  n e c e s s a r y .

M o n o n c h o i d e s  p o t o h l k u s  n .  s p . , M e s o r h a b d i t i s  l i t t o r a l i s  

n . s p . ,  P a n a g r o l a i m u s a u s t r a l e  n ,  s p . , A c r o b e l o i d e s s y r t i s u s  

n ,  s p . . , Z e i d l a  punua n .  s p .  and A e r o b e l e s k o  t i n g o  t  i ngu s 

n .  s p .  w e r e  e a c h  m a i n t a i n e d  i n  m o n o x e n i c  c u l t u r e  w i t h  

B a c i l l u s  c e r e u s  v a r .  m y c o i d e s . F e c u n d i t y ,  f e r t i l i t y ,  

l o n g e v i t y  and g e n e r a t i o n  t i m e  o f  e a c h  s p e c i e s  was d e t e r m 

i n e d  o v e r  a r a n g e  o f  t e m p e r a t u r e s .  O n ly  P . a u s t r a l e  and  

A. k o t i n g o t i n g u s  a r e  a m p h i m i c t i e .  S i n g l e ,  i s o l a t e d  e g g s  

o f  M. l i t t o r a l i s f a i l e d  t o  h a t c h ;  i s o l a t e d  j u v e n i l e s

f a i l e d  t o  m a t u r e .  In  M. p o t o h l k u s  c u l t u r e s  m a l e s  o c c u r  

f o l l o w i n g  h i g h e r  d e n s i t i e s  o f  f i r s t  s t a g e  j u v e n i l e s ,  

c o p u l a t i o n  h a s  b e e n  o b s e r v e d .  F e c u n d i t y ,  f e r t i l i t y  and 

t h e  s e x  o f  p r o g e n y  a r e  u n a f f e c t e d  by  i n s e m i n a t i o n  o f  t h e  

f e m a l e .  S e x  d e t e r m i n a t i o n  i s  d e p e n d e n t  o n  d e n s i t y  o f  

j u v e n i l e s .  In  M._ p o t o h l k u s  t h e  n um ber  o f  f e r t i l e  e g g s  

p r o d u c e d  by p a r t h e n o g e n e t i e  f e m a l e s  a p p e a r s  t o  be l i m i t e d  

by t h e  number o f  n u c l e i  i n  t h e  germ  L in e  a t  m a t u r a t i o n .

I n  Z . punu a  and M. p o t o h l k u s  mean f e c u n d i t y  and f e r t i l i t y  

d e c l i n e  w i t h  i n c r e a s i n g  t e m p e r a t u r e ,  b u t  i n c r e a s e  w i t h
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t e m p e r a t u r e  - i n  t h e  e t h e r  f o u r  s p e c i e s .  E x c e p t  f o r  

M-».._PJ?tohifejs. a l l  s p e c i e s  show ed  t e m p e r a t u r e  l i m i t a t i o n  

i n  t h e  r a n g e  7 = 28°C  and s e x c e p t  f o r  A, s y r t l s u s . d e c r e a s e  

i n  g e n e r a t i o n  t i m e  w i t h  i n c r e a s e  i n  t e m p e r a t u r e ,

M, p o t o h l k u s  i s  a f a c u l t a t i v e  p r e d a t o r  p r e y i n g  on  a w i d e  

r a n g e  o f  n e m a t o d e  s p e c i e s .  The p r e d a t i o n  r a t e  o f  f e m a l e s  

h a s  b e e n  f o u n d  t o  be i n d e p e n d e n t  o f  t h e . p r e y  s p e c i e s ,  t h e  

p r e s e n c e  o f  o l d  t r a c k s  o f  t h e  p r e y  s p e c i e s ,  and o f  t h e  

p r e s e n c e  o f  a b a c t e r i a l  f i l m .  I t  i s  n o t  - a f f e c t e d  b y  

s a t i a t i o n ,  b u t  i s  d e p e n d e n t  o n  p r e y  d e n s i t y .  The p r e d a t i o n  

r a t e  o f  m a l e s  i s  s i g n i f i c a n t - l y  g r e a t e r  t h a n  t h a t  o f  f e m a l e s .
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