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ABSTRACT

This study falls in two narts, systematics and mor-

phology.

Systematics. The classification of the order Enoplida

(Nematoda) is revised. At the subordinal level the classifi-
cation is »rimarily based on the nature, number and nosition
of the oesonhageal glands and their ducts. Five suborders
are recognised; Enonlina, Alaimina, Dorylaimina, Tricho-
syringina and Dioctonhymatina. The new features of the
classification are:- Alaimina ecstablished for the Alaimoidea
and the Diphtheronhoroidea on the ocesophageal and male sexual
characters, The similarities between the Diphtheronhoroidea
and the Dorylaimoidea are considered to be due to convergent
evolution., On oesonhageal characters the Mononchidae are
rewmoved from the Tripyloidea and together with the Bathyodon-
tidae form the Mononchoidea within the Dorylaimina. The
Bathyodontidae is formed of genera previously nlaced in the
Nygolaimidae which vossess a cylindroid ocesophagus, adhesive
organs and a mononchoid stoma., The definitions and constitu-
tions of the families Nygolaimidae and Belondiridae are
modified to make these families more homogeneous. The
Mermithidae are nlaced with the Trichuroidea in Ward's
Trichosyringina thus uniting all the families with the
Oesonhageal glands in the form of stichocytes.

The »robable course of evolution in the soil dwelling



enonlids in general, and the Mononchidae in particular is
described.

Mornhology. The monorchic male reproductive system of the

Alaimidae, and the two tynmes of oesonhago-intestinal
junctions in the Mononchidae are described for the first
time,

New species in the genera Amphidelus, Mononchus,

lotonchus, Cobbonchus, Mylonchulus, Pungentus, Longidorus,

Sectomema, Dorylaimellus and Actinolaimus are described. A

new leptonchid genus is erected, and its type smecies

described. Existing svecies of the genera Cryptonchus,

Mononchus, Prionchulus, Iotonchus and Cobbonchus are re-

described.
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NOTE

e )

References to figurss, tables etc. are numbered
consecutively in the type-written part,fbut each of the
nrinted scections has its own series of figure numbers and
so on. References to nublications follow the same scheme;
all papers cited in the typewritten sections are listed in
the section "Refersnces'" at the end of the thesis. Papers
cited in the n»nrinted »arts will be found at the end of the

relevant section,



Section I

INTRODUCTION

When this study was first considered the idea was to
investigate the snecies comnosition of nematode faunas and
the abundance of different snscies in soil and litter of a
variety of New Zealand soils. Further, it was intended to
investigate the effect of different vegetation regimes on
the nematode fauna of the szme soll typses. It was also
thought that 1t might »nrove instructive fto examine the nema-
tode faunas which have developed in the soils in the central
mart of the North Island of New Zcaland. These soils are
largely derived from showers of wvolcanic ash, the time of
devosition of which has besn recorded in recent times, or
accurately determined by other workers using radio-active
carbon dating techniques. These ash-showers may have caused
cataclysmic destruction of the fauna when and where they
occurred, and have influenced its comnosition since. They
may 21s0 have acted as barriers to migration for a consider-
able time. Lee (1959) has shown that the distribution of
Megascolecine earthworms was influenced in this way. Given
(pers. comm.) found a similar influence in the distribution
of the Melolonthid beetles, and Forster (1954) recorded a
similar discontinuity in the distribution of the harvest
sniders of the suborder Laniatores,

No attemnt was made whilst in New Zealand to identify
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any of the material collcceted., The collzeting programme
was worked out using Taylor's (1948) "Soil Map of
"New Zealand" and the genctic clagsification of New Zealand
soils included in it and in Taylor and Cox (1956).

In vractice the original aims oroved unattainable
because of ths dearth of knowladge of the frec-~living ncma-
todes of New Zealand. The diversity of soacies cneountaored
is illustrated by three samnles tnken from Wharskohes 511t
Loam (2 mature nodzol derived from siliciried claystones

under Agathis australia Salisb. forcst in 2 warm humid

climate). The samrles were taken under natural heath-types
vegetation, from an 18-year old Paspalum dominant nasture,
and from a two-year old ryegrass-white clover »Hasture. FEach
samnle yielded eighteen to twenty fairly common spascizs, but
only two or three snecies were conmon to any palr of samnles,
and none common to all., Only one #ncecizs of the snecies
examinsd was referable to a known snecies, In view of the
diversity of species and the indications that the vast
mg jority of them appeared to be n.w, and in somc cases,
required the crection of new gencra and possibly nsw families,
it became necessary to turn to idensification and description
of swnecies rather than to continu. with oredominantly
ecological studies as »nlanned.

Once the systematic study of ths New Zzaland soecies,

and where nccessary the Burovean ones, was well in hand it
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became apparent that the existing accepted arrangement of
genera and species in some groups had become inadequate over
the years. Much time, therefore, had to be svent incorpora-
ting new information, re-examining many accepted concepts

and modifying the taxonomy to fit.



mild steel

=D T /mm//m

rubber hose

I.5 in. od. stainless steel '(ubing___/‘\—1

i [—J E Lmild steel
brass——— : '

B ; : ]

__tempered ___

AR
14.5

Fig. 1l. Construction of the s80il sampler,



R PR

Section II

MATERTALS AND METHQDS

l. Materials

ALl the New Zealand material ecxamined was collected by
the author during the period January to May 1958, Of the
material from sites outside New Zealand, some was collected
by the author, but much had been collected by other workers;
most of it was already in the slide collection of the
Denartment of Nematology, Rothamsted Eiperimental Station,
A few specimens were borrowed from workers outside Britain.

2. Sampling Technigue and Procedure

As pointed out in the introduction, one of the original
purnoses of the study was to compare the abundance and
snecies comnosition of nematode founas under different
conditions of soil type and vegetation., Therefore, an
attempt was made to take samoles of comparable size. A
tubular soil sampler (fig. 1) was constructed of stainless
steel because of the ease with which this material may be
kept clean and the risks of cross contamination of samples
reduced. The sampler was thrust into the soil to a depth of
six inches, rotated, bent over at an angle to brezk the soil
column, and withdrawn. The cutting edge was purposely made
narrower than the internal diameter of the sampler body to
reduce compaction of the soil corg. It also served to grip

the core and facilitate its removal from the ground. After
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withdrawal from the soil, th: sam»lor was inverted, ond held
2t an angls, When the soil core wa: lightly »rodded 1t slid
down the tube and was usually recovered intact. The core was
then cut with 2 knife into 0-3 and 3-6 inch lungths. The
samyling ~rocedure was roneated so that thres cores were
taken at each depth.  Hach core had o volums of approximately
50 ml., the three cores for cach level giving a total samnle
volumz of 150 ml. The zamnles from the differsnt levels
were slaced in senarate oolythene bags, and 1f cxtraction
would not take ovlace within the next faow days, the bags were
sealed in & match flame. An cmbossed metal "Ialabel'" tag
was included in cach bag to provide a vnermancnt label un-
affected by moisture or abrasion.

The rield record of site information includeds-

1., Date of sampling.

2. Name of locality.

3, Man reference to the New Zoaland 1 in. to the mile
topogranhic sheets, with a brief descrivtion of
site, noting:-

(a) Elevation.
(b) Asvect.
(c) Angle of slope, and whether convex or concave.
(d) Water logging =tc.
« A list of the dominant nlant snecies presant.

5. The soil type, after comparing with the descriptions
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given in the relevant New Zealand Soil Bureau
Bullzstin, or if such a3 Bulletin h-d not been
nublished, 2 descrivtion of the soil vrofile down
to 2 ft. so that ths soil tyovs could be determined
later., (Often nedologists accommanied me to ensure

hat the samhles were taken on typical sites and

o

to vrovide local inforin tion about the history of
the area and the whoereabouts of differsent classes
of vegestation.)
6. The samdle numbers and the denths to which taken.
7+« Any other information which might prove useful
later (e.g., fertilizer history, »H,).
Where samnles could not be teken with a core samnler,
a fern trowel was used to give a samnle of the same volume.
Litter, moss and liverwort samnles were only apnroxi-
mately 150 ml. in volume os it was not mossiblce to easily
standardise the samnle size of this material, The great
variation in water content m2de weight impracticable as a
measure and the degree of compaction and type of litter
influenced the amount of material in a given volume.

3. Dtoragse of Samples

At the outset it wrs realized that the time which would
elanse between sammling and extraction might well cause much
variation in the results. To investigate this 18 0-3 inch

1
cores were taken from an aoparently uniform natech of grass-
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land and each bagged and scaled separately. On returning
to the laboratory, six of the cores wera senarately rubbed
through a coarse sieve, the grasses teased out, the whole
samnle set up in a Baerman funnel in the usual way (see b
below) and a2llowed to stand for 24% hours. Then the total
number of nsmatodes emarging was counted and the types
present noted, The sammles not extracted immediately were
vlaced in a refrigerator and kept at 4. I 1%, At weekly
intervals three samnles were removed and extracted as before,
When, four weeks later, the last samoles had been extracted,
the results showed that the number and, 23s far as could be
determined, the species extracted did not vary over this
period any more than the samdyles extracted immediately after
samiling varied among themselves. These results are in
2ccord with those obtained by Overgaard Nislsen (1949) and
Oostenbrink (1960).

L, EBxtraction of Samnles

o

The extraction procedure used was as Ffollows:-

1. Rub sam»nle through coarse siesve, tease out roots,
nick out stones (the three cores being mixed in the
nrocess).

2. Transfer samnle to two, siz-inch funnels with fine
cotton gauze summorted on wire gauze. The metal
label 2lways accomnanied the samnle. The level of

water in the funnel was adjusted so that it came
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well up into the szmple.

3. Thoroughly clean siazve., Discard original sample
bag.

4, After 22 hours the nematodes were run off into
Petri dishes.

5. The cotton gsuze and the soll were discarded, and
the funnel and wire gauze supnort washed in cold
water before thoy could dry, nossibly leaving some
nematodes adhering to them. The annaratus was then
washed in boiling water -lus detergent, and then
thoroughly rinsed in cold water. Thorough washing
being regarded as an imvortant preczution against
cross-contamination of samnwles.

Because the mesh of the gauze wa2s not fine enough for
some soils this procedure did not give as clean samnmles as is
desirable. Toilet tissues would have been much better and
cheaper.

b FEixation

After running off the nematodes in a little water into
Petri dishes, these were examined under the binocular micro-
scope for nematodes. The dish was then gently heated on .a hot
plate and frequently examined to check the condition of the
nematodes, as soon as they were "relaxed" heating was stonped.
The contents of the dish were then transferred to a 3 x 1 in,

tube via a smzll clean funnel. When the contents of the tube
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had settled, the volume of weter was reduced with a pipette.
An equal volume of double strength F.A. 4:10 (Goodey, 1957)
added, a2 label inserted, the tube corked and shaken,
Enoplids fixed in this way remained in excellent

condition for 3 years, but in the Tylenchida the spears had
mostly dissolved, or at least become invisible long before
this period of time had elapscecd. The nroblem of the dis-

noearance of spears in the orthodox =cidic fixatives might

]

be overcome by fixing in these solutions for a short period
only, say 24 - 48 hours, and then transferring to a non-
acidic oreservative such as a 1% aguceous solution of prony-
lene nhenoxetol (Owen 1955, Owen and Steedman 1956).
6. Mounting

Before mounting the nematodes were transferred to
glycerine according to Baker's (1953) method. It was found
advantageous to add a 1little methylene blue to the first
solution znd to vary the time in this solution according to
the degree of staining required, and the facility with
which the different snecies took up the stain. Usually
nematodes remained overnight in the pure glycerine in the oven
as this resulted in better oreparations. Wholzs mounts were
made according to the method in Goodey (1957)°- Preparations
of marts of nematodes for gn face view of the lip region,
transverse sections for examining the thickenings of the

oesophageal lumen and the typs of incisures etc., were also
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m2de as described by Goodey, but it wzs found that better
resulis were obtained from snecimens which had besn trans-
ferred to glycerine by Baker's method, rather than using the
quick lactovhenol-cotton-bluc metiod.

7. EBxamination

Manionulations requiring only moderate magnifications
werc done under a Leitz stereoscopic microscops with a
traversing head. When higher magnifications were needed,
examinations were made under a Leitz Ortholux microscope
usng Apochromnatic objectives, Incident illumination was
used in addition to tranmsmitted light. Drawings were made
with the assistance of 2 reflex »nrism made snecially for the
Ortholux microscope.

8. Measurements

Measurements were made in diifferent ways for different
nurnoses to keep the margin of error of the same magnitude
throughout, Length measurements were made as described in
Goodey (1957) always using a magnification of 125-200
dizmeters, Measurements of body width were made using a
Leitz screw micrometer eyepiece aznd 2 maghification of 600
diameters., Mecasurements of stoma length and cuticle thickness
wore mads with the same apnaratus but at a magnification of
1,350 diameters,

Measurements are given according to ths de Man formula

which 1s almost universslly used in descrivtions of n»nlant
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parasitic and free-living nematodes. The de Man formula has

largely superseded the Cobb formuln, »nrobakly because it
requires fewer measurements (a dubious advantage) and because
of the simpler type-setting in sublications than required by

the Cobb formula at its simplest,
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2. The Relationships of the 5Soil Dwelling Fnonlida

In the »rzvious section tThe systemafics of the Enovnlida
as a whole were treated in an orthodox fashion. Here 1t is
nrovosed to discuss the relationshivs of the soil dwelling
groups- in more detail. Becazuse of the use of the "type
method" in systematics, the type taxon is aluays discussed
first in any segucnce of taxa as 1f 1t were necessarily
typoical of the grou- or the most »nrimitive. Such nrocedures
often serve to obscure relationships rather than to clarify
thom,

In figure 2 the deduced nhylogeny of the soil-dwelling
enonlids ig set out. In the construction of this scheme
considersble immortance has been ylaced uvon the form of the
cesooh2gus, the number and »~osition of the oesovhageal
glands and their ducts, the stomatal armaturce, the adhesive
organs (= caudal glands) and the male reproductiva systen.
From this information it is »ossibls to seﬁ out what annears
to be the »nrobable nhylogony of most grouws, though the
positions of the Diphtherophoroidea and the Campydoridae
romain doubtful. I have considerable reservations avout

the validity of the Opailaimicdae,

i

The enoploid scock nrobably branchad to give rise to
the Alzimina-Dorylaimina and Trinyloidea stems. The
Trisyloides retainzd the enonloid ficles to the greatest

extent, retaining the adhesive organs throughout and
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Fig. 2. Phyletic arrangement of the soil-dwelling Enoplida,
with the morphological features shown on an overlaye.
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commonly vosscssing cevhalic setas, The dorssl oesophageal
gland duct opszns into The oesonhageal lumen antesrior to the
nerve ring.  On th: main branch of the nhylogenetic tree the
first imnortant chm ge was the increase in the number of
oasonhagezl gland cells from thrse to five, and the vnosterior
movemant of the dorsal gland duct so that it came to oven

benind the nerve ring. The cephalic setae were »nrobably

(i

lost about this stags. about here the Alaimina stock
diverged in a different direction from either of the others,
and aomoars soon to have reduced the number of testes To
one, and to have lost the muscular =jaculatory duct and the
adhesive organs., The excetory »ore which was generally lost
in the doryleimoid line, was retainsd as was the trinyloid
tvye of soicule. The Alsimina fzilesd to develop a prerectums.
It then diverged in two dir.:ctions, one giving rise to the
Alaimoidea and the other to the Diphtherophoroidea. In the
alaim line the chicef modifications were the total loss of
the gubernaculum in the wmalos and a grest reduction of the
cevhalic structures so that the stoma became minute and the
armature disapoeared entirely. 4An additional palr of
ogsophageal gland cells arosc, In the other branch which
gave rise to tns Diphtherophoroidea tha chief change was 1n
the stomatal armature, and the development of a comnlex non-
axial svnear which is analogous to, but not nccessarily

homologous with that of the dorylaims, the chief differences
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Fig. 3. ‘Mirolaimus mirus Andrassy (After Andrassy, 1956)
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being that it is not hollow and only ths tip is shed at
each moult,

On the main line, cnortly after the Alaimins stoc
diverged, anotner line anneared in whicn the cylindroid
ossonhagus of the triovyloids was retainad. This gave rise
to the Mononcnoidea; probably {irstly to ths Bathyodontidae
and later by widening :nd =lzboration of the =toma to the
Mononchidas. It 1s noteworthy that the Bathyodontiid stoma

(zsnecially Mirolzimus fig. 23) shows sign3 of an incipient

moural soear or tooth, By the time the Nygolsimidge diverged
this had bscome a mural tooth inserted on the wall of an

varsible stoma. During the intervening neriod the adsnal
sunrlement had become paired, loberal ‘ccussory oizces became
tha rulec smongst the males, and the adhesive glands were
lost entirely. The loss of adhesive glands may be because
ths group had now becme pradominantly terrestrial and they
were no longer nesdeds AC th: same time, the oesophagus
bzcame more slender antariorly snd the nygolaiw ozxsonhagus
may be regarded as transitional between Che cylindroid
ozsoshagus of the Mononchoidea ind the "dorylaimold oesonha-
gus'" of the later groups. In the llygolaimidae the gubernacu~
lum makess its last anozarance as a universal m2le character,
anvnzaring but svoradically in later groups.

The »nosgition of Camoydoridas is unecriaing Cgupydora

itsczlf with a dorsal mural tooth is a stumbling block and as
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Fig. 4. Moulting specimens
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remarked earlier (III, 1) the grouv is charactorised chiefly
by the »nossession of a valvace ocsonhageal bulb,

The Belondiridae are undoubtedly close to the Nygolaimi-
dae as the s»niral ozsoohagezl sheath which, together with an
2xisl svnear characterises the Bslondiridae, is also found in
the Nygolaimid genus Hygellus. The most imnortant new
feature to anpear in the step from the nygolaimids to the

belondirids is the axial spear. The Opailaimidae are voorly

characterised; the two genera Qpnailaimus and Ousbolaimus

hiaving 1ittls in common. Qpailaimus is reouted to nossess an

oesonhageal sheath (it is not known whether this is sniral
or not), and very large amnhids. Both these charzctors are

found in some belondirids, e.g., Durylaimellus.

The Durylaimidae have carried the suppression of the
gubernaculum further than most groups, but it still anncars
snoradically. The enlarged »nosterior region of the oesonhagus
is always more than a third, and usually half or morc of theo
total oesovnhageal length. Because Goodey (1961) has shown
that the guiding ring is essentially of the same nature

throughout the Dorylsimoidea (including ths Nygolaimidae) no

L}

L)

distinctions can be made on the besis of this charscter,

The last family to be considered, the Leptonchidae, are
rather heterogensous, esp:icially in the Torm of the sp=ar,
but the oesonhageal bulb is always less than one third of

the oecsovhageal length. The number of sunolements is often



Fig. 5. A moulting Dorylaimus sp. showing the o0ld spear
being shed, the new spear in the definitive position, and
a third spear forming in the oesophageal wall.
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very small, but small numbers also occur in the Tylencholai-
minae.

The superficial similarity between the Dorylaimoidea and
the Divphtheronhoroidea is considerced to result From convergent
evolution rather than an immediatc common ancestry.

The ohyletic scheme outlinad 2bove rests mainly uvon
the imnlied homology between the mural testh of less evolved
grouns and the hollow, tubular axial spear of the higher
groups. This may asynear unjustified, but the idea is not ncw.
Chitwood and Chitwood (1937) o. 9 state "4 tooth may be .
transformed into 2 stylet in which case this structure may
be termed an onchiostyle." Chitwood later (1938) again dis-
cussed the matter briefly. In the Dorylaimidac the spear (or
onchiostyle) is a hollow cylinder with an obligque terminal
averture, The whole of the spear, guiding ring, spear
cxtensions, and stomatal lining =s well as the zxo-cuticle
are shed at each moult (fig. 4). The new spear is formed
according to Thorne and #&wanger (1936) in s single cell in
the left submedian wall of the ocsophagus and later migrates
anteriorly and 2t the moult moves into its final vosition
and establishes connections with the new guiding ring, and
snear extensions (fig. 5). Becausce the guiding ring is
continuous with the stomatal lining (Goodey, 1961) all food
nasses through the lumen of the spoar. Exactly the same

processes are involved in the renlacement of the mural tooth
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Fig. 6. A moulting larva of Iotonchus maragnus Clark

with a new stomatal lining forming around the old

lining which is being shed.
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of the Nygoloimidae at each moult. Thorne (1930) shows this

in his figures of Nygolaimus pachyvdermatus. In Nygolaimus the

tooth is hollow, but hzs no terminal aperture., All food
vasses from the stoma into the ossonhagus through the
unobstructed passage betwecn the tooth and the stomal wall.

In Sectonema spp. the tooth anoears to be solid. The

significance of the Nygolaimidae in the evolution of the
dorylaimoid svear was first noted by Cobb (1922) when he

stated that Nygolaimus '"may nossibly be regarded As a transi-

tionsl form'",

In the Mononchidae the whole stoma and ocsophageal
lining is cast out at sach moult, and a new stomatal cansule
is formed behind the old one before it is shed (fig. 6). The
develoning stom> is surrounded by ectodermal tissue as is
the develoning dorylaimoid spear. The Mononchidae z2re, how-
cver, a specialised group, and the form of the stoma militates
against its being formed more posteriorly in the ocsophagus
and then migrating into the definitive nosition. Unfortunately

nothing is known of the¢ behaviour of Mirolaimus during

moulting or the origin of the "tooth". What havpens in

Ironus ignavus 1s illuminsting. Here the stoma is surrounded

2t ths anterior snd by three inwardly projccting teeth.
Again, the teeth, stomatal and oesovhageal linings are shed
at each moult (fig. 7). The new teeth already in existence

before the moult are formed behind the old testh in the






Fig. 8. Ironus i g (Bastian) larva showing the
developing teeth. er de Man, 1884 ).
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tissue of the oesovhagus (fig. 8) and migrate forward in a
manner which, as de Man (1884) notad, 1s exactly comnarable
with the spear of the dorylaims. The chisf differsnces
between the movaments of the teeth in Ironus and the svears
of dorylaims are that, in the former, three elements are
involved instead of onc and th=t all the migration takes
vloce through the oesophageal tissue rather than partly at

lcast through the oesophageal lumcn.
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Section IV

Suborder ENOPLINA
Family TRONIDAE

Subfamily IRONINAE

Ironus ignavus Bastian, 1865

(for literature see Micoletzky, 1925, 0.108).
Reefton, New Zealand.

Ly 22 s « L=1,76 mm (range 1.65-1.89), a = 44-48;
b = 4,55-5,09, ¢ = 3.44-3,91, V = 39.4-}43,7

I have compared these speeimens with material collected

near Falmouth, England (type locality of I. ignavus) and can

find no differences between the two mopulations. The

New Zealand material comes frém a sphagnum bog near Resfton

in the Buller district. In fixed svwecimens from both

nonulations I hove been unable to detect the glandular

structure in the oesonhageal region figured by Cobb (1918).
Subfamily CRYPTONCHINAE Chitw., & Chitw,, 1937

Cryptonchus Cobb, 1913

Ironidae, Cryptonchinae. Cuticle with very fine transverse
striae. Amnhids nocket-like, apertures transverse slits

about as wide as stoma. Lin region not offset, consisting

of six inconspicuous lips =ach bearing a single small vnanilla.
No cenhalic setae. Stoma long, tubular, composed of three
abutting, longitudinal, sclerotized nlates and bearing two

small dorsal teeth at the posterior end. Oesophagus
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cylindroid without a terminal bulb, but bearing a rather
rounded, glandular sphincter at the oesophago-intestinal
junction. Intestine simple. Vulva ncar middle of body,
ovary single, anterior, raflexed. Eggs large (length
about four times body width), only onc in uterus at a time.
Cuticular lining of rectum prominent. Toil tapering, caudal
glands oresent, terminal duct seen only in tepc species.
Males unknown.

Type spacies: Crypbonchus nudus Cobb, 1913

Cobb (1913) foundad the genus Cryptonchus for the

reception of a snccies which he named nudus which he had
found in two localities in the United States, Ditlevsen
(1911) describzd the same species from Denmark under the

nams Cylindroclaimus tristis. The synonymy of this specics

is given below.

Cryptonchus tristis (Ditlevsen, 1911)

Cylindroclaimus tristis Ditlevsen, 1911

Crypntonchus nudus Cobb, 1913

Cylindrolaimus tristis W. Schneider, 1922

Ditlevsenia tristis Micoletzky, 1925

Cryptonchus tristis Filipjev, 1936

Cryntonchus nudus Goodey, 1951

This speciss has been recorded from two localities in
the United States and from Denmark, Southern Sweden, Poland

and Germany, from freshwater habitats .ibout the roots of
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plants.

Cryntonchus abnormis (Allgen, 1933) Schuur-Stekh.,, 1951

Fig, 9 A-K

Cylindrolaimus abnormis Allgen, 1933

Gymnolaimus ¢xilis T. Goodey, 1951 nec Cobb

Cryntonchus abnormis Schuurisans Stekhoven, 1951

Gymnolaimus exilis, Andrassy, 1956 nec Cobb

Mzasurements

Reefton, New Zcaland. 32 n=20 L=1,75 mm (s = ¥ 0.057 mm)
(renge 1.62-1.85 mm; a = 46-70; b = 4.35-5.133 ¢ = 3.26-3.72;

V = 40.3-45.3,

Cuticle and subcuticls 1 p thick; cuticle with vay
numzrous annul~tions, not resolvable into rows of dots. No
Interal ficlds. Lip region not offsct, but head region
constricted slightly about one hoad-width behind lin region.
Lips six, inconspicuous c:ch with a singlc napilla. No
cenhalic setace. In en face view (fig. 9 B) oral aperture is
hexagonnl. Amphids situated on. and a half hoad-widths
behind 1lins, nouch-like with transverse slit-likc anertures
a little wider then stoma, opnearing crescentic in on face
view (fig. 9 C). Stoma about 6 times as long as width of
liv rogion, tubular, of uniform diamcter anterior %o teeth,
consisting of three sclcerotized abutting nlates, lumen some-
what trisngular in cross scetion (fige. 9 D) reminiscent of

the Mononchoidea. Stoma lumen constricted ncar posterior
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snd by a ventral thickening of the stoms wall and an
onnosing dorsal tooth. In 126crasl vi.w there is 2 socond
smeller dorsal or sub-dorsal footh & 1ittle nosterior to
the larger onoe but this wis not visible in hand cut trans-

coth the lunon

it
)

verse scctions., A short distance behind the
narrows and becomes the ocsophazus proper. The whol:e of the
stoma 1s smbsdded in ogsonhageal tissuc which forms 2 thin

littls anterior to

o]

sheath anteriorly but which Ghickons
the teeth, =2nd then romains the gapme width throughout its
length, Nerve ring indistinet, occurring at 38 par cent of
oesophagesal langth,

Ossonhago~intestinal junction with a large, rather
globular, glandular svhincter muscle with a2 small ossophago-
intestinel valve projccting from its posterior face into
the lumen of the intestine. Intestine simnle,

Vulva a bi-crescentic, transversc slit, with slightly
thickenzd, usually protuberant lins, Vagina somewhat
muscular extending across almost 2 h21f hody-width. Ovary
reflexed through a short distance usually consisting of less
than five occytes, nuclel »rominent, Uterus comrletely
filled by =2 single cegg. Sgg length eqgual to four times
body-width.

No prersctum, Rectum straight, length coual to anal
body width, with a prominent cutlicular lining. Arus a

transverse slit. Tail long, slcndcr, tapering uniformly to
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filiform tip. Three caudal glands presant bubt no terminal
duct scen., Caudal cuticular »nores not szen, Larvae
resemble female, Mal.s unknown.

Material frowm snhagnum swamo, Reefton, New Zealand.
Remerkse I have examinaed the slide bearing the snocimens
recorded by T. Goodey (1951) from Jaova and have commaraed

thiese with the original descrintion of Gymnolaimus exilis

(Cobb, 18932) Cobb, 1913, and find that the meterial is

delinitely not referable to Gymnolsaimus, bocause of the

toothed naturse of the stoma =2nd the uniformly cylindroid
posssrior pnart of the osscophagus. Andrassy'!s use of
G._2xilis for this snecies annears to be based on Goodey's
misidentific.cion,

Most of my snecimens have a large number of small oval
bodl:s in the coclom, possibly Soorozoa, apparently similar
to those recorded by Andrassy.

Distribution.

This snecies has an unusual distribution, being known
only from the Lower Congos Ivory Coasty Buitcnzorg, Java and
Now Zezland, This discontinuity is nrob-bly explainable in
terms of collection failure.

The two species of (Cryntonchus are readily scparated on

the basis of tail lengthy in C. tristis ¢ = 11-1%.3, but in

Co abnormis ¢ = 2,9~3.7.
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Section V

Suborder ALATMINA
Family ALATMIDAE

1. Description of Amnhidelus spiralis n, sSp.

Amphidelus spiralls n.sp.

Figsn lO A - Fo

Holotype § L. = 1.21 mm. a = 50; b = 3.61; ¢ = 17.5; V 22

65; b = 3.84; ¢ = 17,3; T 52

70
Allotype & L. = 1.21 mm, a

i

Paratypes 3% (n = 6) L = 1.26 mm. (range 1.13 - 1.%43 mm)
a =45 - 593 b = 3,61 - 4,005 ¢ = 16,9 - 18,6;
yi3-2266_71
g (n = 5) L = 1.225 mmn. (range 1.16 - 1.32)
a = 62 - 663 b= 3.6 - 3,9% mmy ¢ = 17.3 - 21.1;
T 51-57
Slonder nematodes which taper gently from near the
middle towards both ends. When killed with gentle heat they
lie in a »nlane spiral. Cuticle and subcuticle 1.5 u thick,
smooth, No cuticular vores observed on any part of the
body. Lin region somewhat angular, narrowing anterior to
the outer circle of ten cephalic papillae. Inner ring of
cephalic panillae not seen., Lips cqual, almost fused.
Aperture of stoma triangular in en face view., Amnhid
apertures large, oval, nlaced well back on neck region;g
amohids nocket-like and communicating »nosteriorly with

sensillae which are situated about one body-width anterior
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to the excretory pore. Stoma short, small; lying wholly
anterior to the oesophagus. Oasonhagus slender anteriorly,
widening gradually posterior to the nerve ring (which occurs
at about half its length) to form a rather pyriform posterior
bulb. Ocsophageal gland cells apnarently seven in number.
Oesophago~-intestinal valve short and broad.

Intestine nasscs to the right of the renroductive
tract. No definite nrerectum in either scx, but in the
female the intestine narrows slightly a short distance
anterior to the rectal sphincter (fig. 10D).

Female Vulva a transverse slit; vagina directed slightly
anteriorly and extending across less than half the body
width. Uterus, oviduct 2nd ovary single, and anterior,
Uterus »nd oviduct outstretched. Ovary reflexed half-ﬁay
back to the vulva. Only one egg in the ubterus 2t a time.
Eggs 73 x 20.5 p . Rectum straight, length slightly more
than wnrl-body~-width. Tall conold with 2 short mucro on tip.
Male Testis single, outstretched, about one guarter as long
as vas defersns. Snermatocytes arranged in 2 single or
double row within anterior oart of testis. Posterior »n-rt
of testis filled with randomly arronged fusiform swermrto-
cytes., Vas deferens set off from the testis by = slight
constriction where the walls of the tube ~nnear slightly
thickenad, In the vas deferens the snmermatozoz avvaear to be

cnclosed in small nackets (fig. 10E); the membrane about
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them may be the cell wall of the nrimiry svermatocyte,
Generally the vas defercens is wider thaon the testis (half to
two-thirds of the body width); no ¢jrculatory duct is -resent,
only 2 very slight narrowing of the vios deferens near the
snicules. ©S-icules noired, free, equal, straight with the
dorsal ends fl-ring out slightly. ©Spiculcs set almost at
right angles to the body =2xis. Ventral tips of snicules
closer together than the dorshl ends. Sunnlecments four,
low-mammiform, ventro-median, anproximately cquidistant.
Adan~1 member unmaired. Tail similar to femile ventrally
curved, conoid with a termin=l mucro in most specimens.

Snecific differcntiation., Amnhidelus snirolis n. sn. is

readily distinguished from a2ll other described species in the
genus by the single unnaired anterior ovary and the commlete
abscnce of the vosterior branch of the repfoduetive tract,
The reduction in head width ~nterior to the outer ring of
cevhalic 9apillae 2nd the mucronate ta2il ~1lso serve to
distinguish this spzcies from most others.

fvne slides, Holotypz, 21lotype and o ratypes in the

nematode collection, Entomology Division, D.S.I.R., Nelson,
New Zealand, A paratype male wnd femnlc in thoe slide
collsction, Nematology Demartment, Rothamsted Exncerimental
Station, Harpenden, IEngland (slide No. 193/2/1).

Tyne Locality. Wiitaanga Saddle, N.Z.M.S.1l., N 100, 453170,

520 m., in liverworts and mosses in Knightin excelsa R. Br. -
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Weinminnia racemosa Linn.f, - Brachyglottis repanda Forst.
forest, |

Remarks. - The single nrodelphic gonad in the female ié
unique in this genus.,  Spermatozoz within the uteri of the
females all appeared much lorger than the spermatozoz
enclosed in nackets within the vas defersns in the males.
A1l males examined had spermatozoa in the vas deferens and
some females had an e¢gg in the uterus: material collected
in Anril,

2. The Male Renroductive Svstem in the Alaimoidea

Chitwood & Chitwood (194%0 & 1950) discussed the male
reproductive systems found in the Nematoda. However, as
they state that ih the Enonlida all malces excent those in
the Trichuroidea and Dioctovhymatoidea have vaired testes,
and that ejaculatory ducts, usually prominent, are found in
2ll known forms other than the monorchic groups mentioned
above, they svidently did not consider the Diphtheronhoroidea
or the Alaimoidea. As far as can be ascertained all males
in these two groups are monorchic, with the testis out-
stretched anteriorly, 2and without consvicuous cjaculatory
ducts.

No accounts of monorchic reproductive tracts of soil
dwelling enoplids have been found, and in an attemnt to make
good this deficiency, the system as found in representatives

of the Alaimidoe is described here. This account i1s based on
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Figs. 11 & 12. Amphidelus spiralis n. sp. Fig. 1l. Schematic
representation of the male reproductive system. Fige 12. A

anterior end of testls showing spermatogonium and spermatocytes;

b
B spermatocytes in posterior part of testis; C one packet of
spermatozoa.
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noles of Alaimus glissus Thorne, 1939, Amphidelus sopiralis

n., sv. and nales of four other undescribed species of

Ammhidelus Trom New Zaealand.

(2) The Ekenroductive Tract

The moin featurcs of the alaimid male reproductive
systen are shown in figure 11. The single testis is out-

stretched anteriorly, and divisible into two distinet

(¢8}

rogionss the anterior germinal region where the spermatocytes
are nroduced, and the nosterior often wider region (the
"seminal vesicle" of the Chitwoods) where the spermatocytes
change their form. The "seminal vesicle" is mnrked off from
the vas deferens by n slight constriction and a sphincter
muscle, the degree of development of which varies from
snecies to snecies, The vas defercns 1s very long and shows
no sign of an ejaculatory ductse In most cnoplids the wvas
deferens is constricted near the first sumnlement and behind
this has rathsr thicker walls, but in the alaims there is
only 2 gradual decrease in width a short distance anterior
to the snicules.

The course of spermatogenesis has not been studied in
detail in this group, but it appcars to differ from the
usual sequence of events and =ppears to be rather similar to

that described by Cobb (1928) for onirina varasitifera

(Bastian). Chitwood (1940) has said that this zccount is

based in part unon a misinterorstation. In the gerninal
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region of the testis the wmost anterior cell (soermatogonium?)

is nlways singls znd aplcal. Behind this lics series of

spermatoeytes, In young males thess are arrangad in a single
more moature snécimans

row (nrimary snorratocybes ?) but in

they lie in two raws (s

As they <nlarge in
they once more lic

Che germ cclls all

i3
&
-
G
Q
-
<
(e}
[

scondary

the nosterior nart of the georx
in single £ils, In ths

have largs nucloel with smell

ss ?2) (fig. 124).
'minal region

gerninal rugion

derkly »nig-

mentad bodies, orobably chromatin, z2nd granular cytoonlasn.
In the scninal vesicle the spermatocytes become fusiform,

varics Trom

(

the langth : broadth ratio of The sosimatocytes

gpecies to gneecies: the nuclcel bscowms invisibl: znd the
B 9

cvtoplasm non-granular (fig. 12B). In the anbsrior nart of

the vas defcrens the sovermatocylbes undergo ropzated divisions
to form a large number of small soherical cells (primary

spermatids ?) which gradually incrcase in size as they nass

down the vas defercns.  Tho snoimatids (?) are snclosaed withe

|

in menbran or nackets (figs. 108 znd 12C)., The wembranes

aonesar to he the old cell wall of the sccondary spermatocyles.

About halfway down the vag dzfercns the snermatids suddenly

become nmuch snmzllor and mors numorous within the »nackets
but as they move further down th. vas deferens, their former
size 13 restorod., These soherical bodics are thoe spermatozoa.
Chitwood (1940) clzim:d that the swmall bodics renorted
To have been similar to the ones

by Cobb (1928) whizh appear
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Fige 13. Diversity of spicule form in the Alaimoidesa.
A Amphidelus spiralis m. spe, B Amphidelus sp. ex Lake
Mahinapua, C Amphidelus sp. e€X Waitaanga Saddle, D
Anphidelus sp. ex Wharekohe, E. Amphidelus sp. ex
Barrytown.
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under discussion were not spermatozoa but secrction
globules in the walls of the vas deferens. In the onresent
case the whole lumen of the vas deferens is filled by these
bodies. In a number of wnackets there is a darker area but
as far as can be datermined these darker matches indicate a
local absence of snermatozoa.

In that there annear to be too many divisions bestween
the nroduction of the svermatocytes znd the definitive
svermatozoa, this description conflicts with the normal
notion of snermatogenesis, but will serve for the gross
mornhology of the system. The course of spermatogenesis
raquires further investigation with more suitably stained
meterial.

(b) The snicules

Up to the present, apart from Alaimus filiformis Daday

which Thorne (1939) regarded as a spaocies inguirenda, the

svicule shape¢ has been remarkably uniform in all described

malss of Alaimus and Amnhidelus, All gspecies have straight

saiculss with sligntly enlarged or flaring heads (figs. 13

A-C) similar to those of Amphidelus spiralis. The New Zealand

material of the genus disnlays a divsrsity of spicule form
hitherto unknown. At least two species have curved snicules
with rather rounded slightly inflated heads (figs. 13 D-E).
In all other characters these sheecimsns agree with the rest

of the genus Amphidslus. This diversity of snicule form is
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ancther way in which the Alaimina converge towards the
Diphtharonhoroidea, the other monorchic group with curved
and straight snicules. The Alaimina, however, show no sign

of a gubernaculum.
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pection VI

Suborder DORYLAIMINA
Family MONONCHIDAE

1. Introduction

The mononchs were amongst the first free-living nematodss
to be described when the study of frse-living nematodes was

in its infancy about the middle of the l:st century. The

first mononch, Oncholaimus muscorum was described by
Dujardin in 18453 this was followed by several more spacies
described by Pastian in 1865 which he nlaced in his new
genus Mononchus. He also transferred Dujardin's specics to
this genus. In the yecars that followed many of Bastian's
species were recorded from the various marts of Burope and
several new svecics added to the list. Most of the Burovean
snecles were all referable to the genus Mononchus as at
present constituted. The oulstanding excentions being

Anatonchus tridentatus (de Man) and Mylonchulus brachyuris

(Butschli). About the turn of the century Cobb described a
number of snecies which are now refcrable to genera other

than Mononchus and Prionchulus.

The landmarks in the systematics of the group are
Cobb's 1916 and 1917 papers where hs first erected a number
of subgenera within the genus. These were based on the
different types of stomatal armature found in the grouv.

Cobb was more concerned with the arrangement of the teeth
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within the stoma rather than the shipe of the stoma itsclf.
Over the years Cobb's arrangement met with general, but not
universal accentance., Micolctzky (L922) accented the sub-
genera, but relegsted many of Cobb's snuciss to synonymy.

Since Micoletzky's time & number of new snecises have been

0

describaed, but the status of many snecies has long been in

P

doubt. Andrassy (1998) revised the whole groun and elevated
all of Cobb's subgenera to generic rank and provided five
new genera to asccommodate species which did not fit Cobb's
subgenera. At the gencric level there is 1littls criticism
to offer on this arrangcement. At the specific level, how-
e¢ver, much of his synonymisation anvears arbitrary, Most of
the work was done from the literature and not from specimens,
and disnlays an over-cagerness to "tidy up" by naming specilcs
which the original authors hesitated to name, or by
synonymising and not giving any rsasons. For instance, the

discussion of the variability of Mononchus fruncatus would

have been nore valuable 1if asccomnaniad by a descrintion and
figures of the variation encountered. On the whole the naper
was a considerable advance, even 1f it did omit the fact that
all of Cobb's gencra had besen given generic rank by Pennak

(1L953), and thet some, notably Prionchulus, Ahatonchus and

Iotonchus hszd been accorded this rank oven carlier (Chitwood
& Chitwood, 1937, de Conninck 1939, Altherr 1950). 'The

systematic »osition of the Mononchidae was discussed in
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Section III,
Cobb (1917) discusscd the biology and morphology of
the group fully., The Mononchicdre are a very widesnread

family occurring in soil, freshwater, cryncograms and forest

litter, The odd records of tha: from marine wcnvironmants,
Gege, Wieser 1953, are readily accounted for as a rcesult of
having been washed out of their normal habitats by streams.
Geogranhically, they have been found wherever they have been
sought. They occur in high latitudes in the northern
hemisphere, through the tropics and on the Antarctic
oéntinent itself. Whilst the family is widespread, not all
genera are ubiguitous. Distribution at the generic level is
discussed in subsoection 9.

Cobb considered the mononchs to be mainly syngonic, but
this secms to vary considerably from genus to genus. The
New Zealand dotonchids mostly have males, and males are
known in all New Zecaland snocices of Mononchus. There scems
to be no genuvralization of universal anplication to cover
even a single gcnus in this respect.

Ditlevsen (1911) observed that mononchids very
frequently float when soil 1s »nlaced in water. I have con-
firmed this obscrvation many times, and consider that it may
be an important factor resulting in low estimates of soil
populations where this »ossibility i1s not guarded

againste.
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2. The Mononchidae and Biological Control

Since Cobb's 1917 paper there has been scarcely a naper
dealing with the Mononchidae which has not mentioned that
some of them at least are nemativorous. The nemativorous
habit has been mruch discussed and vprobably over-zmnhasised.
One result of this was the two American studies of nredation
by mononchids. Steiner and Heinly (1922) investigated the

biology of Mononchus vapillatus and were able to devise

culture methods for this species. They fed M. vnapillatus

exclusively on nsmatodes (Rhabditis, Turbatrix and

Heterodera larvae), but to ohiain satisfactory cultures they

had to include a small amount of soil which suggests that
other micro-organisms form an essential mart of the diet.
Larg: numbers of nematodes were caten by this snecies under
laboratory conditions, but apart from the Protozoa and
bacteria which may have been oresent in the soil, no other
food was offered, so a vreference for nematodes as food was

not established, My attempts to rcar M. panillatus and

Prionchulus muscorum in sfterils silver sand using washeaed

ncmatodes (Rhabditis, Aphel.onchus, Aphelenchoides and

Pitylenchus sop.) as food were unsuccessful. Hasling (pers.

com, ) has succeeded in keeping a culture of a Prionchulus

sn. (nossibly punctatus Cobb) for over a month fecding them
ncmatodes only.

Thorne (1927) studied the use of naturally occurring
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mononchids to control Hoterodera schachtii infestations in

sugar beet. He was concerned with Menonchus napillatus,

ata

Cu

Mvlonchulus sigmaturus and Myl. brachyvuris, His

indicate a much higher w»nroportion of mononcnids to other
nematodes than in Gre~t Britain hut froguently most of the

nopulation w23 commosaed of menbers of the genus Mylonchulus

which rarely attack other nematodes. In fact, of the three

snecics investigated by Thornoe, only M. papillatus appceared

to be nemativorous to any cxtenty; tho remaining species
feeding mainly on rotifers and »rotozoans. I think the
nemativorous habit has becn cxaggerated by the use of the
Baerman funncl for extraction. In this avwnaratus high
densities of nematodes are built up, often for long neriods
in 2 small volume of water at the bottom of the funne=l. The
chances of oth:r nematodes being attacked under thesec
circumstances are nrobably much greoater than in soil., In

my exicricnce Anatonchus tridentatus is the most actively

nemativorous of the British snecics, In New Zeoaland soils
the Iotonchus s»wp. are active carnivores and arce conmonly
found (fig. 14) with ncmatode remains, and rotifer mastices
in their guts.

Even 1f the mononchs nosscssed all the features

attributed to them it is unlikely that they could exert any

great cflfeoct on Hsterodera schachtii povulstions because the

Ho_schachtii larvae are only cxsosed to the nredators for a




15. Part of a leptonchid showing a dense population

of sporozoan oocysts.

Fig.
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relatively short »neriod in the spring and carly summsr.

Further, the 1ife history of Mononchids, if M. napillatus is

at all renreszntative, is of too long duration for them to

be able to utilize the neriodically avallable larval

11
heteroderas effectively as a food ssurce. Then too, becausc
the two groups of numitodes had beor living together Tor a
long »noriod, the two nonulations may be assumed to have
reached some sort of balancc, and thz mononchs would have
increased naturally if the conditions over the whole spectrum
of their requirements werc being mev.

If an e¢snocially nemativorous mononcinid spacics could
be found which would tinrive in -“gricultural soils, thcn it
mignht be usoful when introduced into @ new environment. A
limiting factor may be tho suscenstibility of mononchs (and
lentonchids) to snorozoan infections (Thorns, 1927 and »,204
sub-scction 5 (fig. 15)). If such an atbtemnt is to be made
it would be more realistic to try them against migratory

root narasitas, rathaer than the more sedentary Hetarodera
?

and Meloidogyne snn. which are unavailabls as food for long

noriods during Shc growing S2ason.



Mononchus composticola »

" - mesadehus o
" propapilatus «

Fig. 16. Map showing the distribution of Mononchus spp.in
New Zealand.
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Distribution of New Zealona Mononchus snn,

~

The Xnown distribpution patisrn of tie Hew Zesland

L.

speciss of Mononchus (fig. 16) indicates that i

3 ~

composticola and . mssadenus ara forsst innabiting

species.

Gistinet as at Tutamos these diffsrcncess are clear cut.

1o tne Tutamoe szuples comoosticola was extractsed from

forast floor litter, and mesadenus was recovarzad from
mosses and liverworts scragced coff tres trunks. Often a

moss and liverwort sre found with the
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forest litter, and undsr thsse circuwstances the two

v

riction of tnasc species Lo

[
[9p}
or

speacies occur together. e
citnsr habltet does not awvvear to be absolute.

M. propegxillatus, however, siows no marked habitat
prerarences, It has been found in subalpine Torests whsrc
frosts are comon and where snow lics for sevaral wasks

~

2Very year, and in sreas winers spnovw or frosbt never occur.

1t is commen in the litter of indigenous forast and amongst

tae fallen needlcs of exotlce FPinus radista De Don forests.
The pihe needle fauna of RKoiangaroa Forest weg ilatoresting
because here . zrovavillsbus was the dowinant species,

Tar outnumoering all the othsr specics. L gccone male

specimen wz2s found at this locality. The Iittzr of



Mononechus composticela C
- gerlachel G
mesadenus m

- . major M

Fig. 17. Map showing the circum=south-polar distribution of four
species off Mononchus.
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Finus forests may ba regirded as a "now habitatb? in New

s.zcies caq Tising tade srove ar: clos
morpaclogical gbint of vizu. NOW tnat tihc .robable
c¢xistence of a circum-south polar group of Lerrestrial
nevatods speciss has bies esveblished it would be of great

Intercst from

)
&
[
©
e}
O]
[}
Y
s
£,
Yoo
)
)
Q
[45]
}-‘.
pe;
@]
I»_l
=
[
¢
)
<
o
O]
=t
ct
O
[0}
[}
=
-,
v
—
¢

meterial from subentervebic islands sich as Rersuelen,

Macquarria, Avcklsnds, Camupsll, South Zeorzies and Gousiis

[l
Addendum The Legeralla specics montionsd on . 204 of the

previous sucsection has b

W
o]
i
jon
(@)}
&)
@]

ritid by Canning (1961)

tiner bhe name Legerella helninthorunm.

H»)




lotonchus parazschokkei-e
- basidontus °

- maragnhus a
ophiocercus
percivali .

Fig. 18. Map showing the distribution of Iotonchus spgj. in New

Zealand.



Distribution of New Zcaland Jotonchus spwo.

The digtribution of the iew Z=zuland species of
Iotonchus is shown in figure 1. It iz noteworthy that

apart from I. parazschoklkel which is primsrily a forest

litter and secondarily a soil dwelling snecies, all the

other sp

(@]

cles have been found in podzolic s3o0ils. In most
instances these have been gley vodzols (the Wharckohe
b

locality is the excention). The jimmediatc difficulty is

to decide whethsr the factor which limits the distribution

ty

of these species 1s simply the wster relotions of the s0ils

(all sites wers rather wet), or if distribution is rclated

o3

to some other pedological feature such as pH.



Fige 19. World distribution of the genus Cobbonchus Andrassy.
a. abrupticaudatus (Altherr) ; c. chauliodus Clark ; m. mauritianus

Williems) ; p. pounamua Clark ; ps. palustris (Cobb) ; T. rediatus
Cobb) ; t. teres (Cobb).
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Lddandum on the genus Cobbonchus
Since the foregoing was writben Altherr, 1960 has

described Mononcims abruvticsudotus (=Cobbonchus

abruvticoudatys) from the French Cameroons. Although

Altherr rcmarlied that his specics ig very similar to

Ul

C. walugbris (Cobb), it ap aurs to ms Lo be sven cloger to

C. meuritiasnus (Williams), from wiich I em unsble to differ-

esntiate 1t. The recora of this speciss helps to f£ill ons
of the gops in ths distribution of this genus. It is

significant that¢ all known specics ara essocinted with very

(/"
~

wet soils or sphaghum swemps ; not arcas which hove been
much examinsd for ncmatodes. For this »zason it is likely
that the distribution as recerdzsd in figure 19 reflccts
collsction failura rather than o truly discontinuous distri-

bution,
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attemst iz made to weld the fragwonts of
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On morpnological grounds it ownnsars znrobable



MONONCHUS MONONCHUS

0

PRIONCHULUS

!
|
|
|
I
IOTONCHUS |
I
I
I
I SPORONCHULUS

BRACHONCHULUS
ANATONCHUS
COBBONCHUS

NON-TUBERCULATE
OES-INT JUNCTION

TUBERCULATE

OES-INT JUNCTION
ENOPLOID
AlNCESTOR

Fig. 20. Deduced phylogeny of the Mononchidae ( see text)

REDUCTION AND LOSS OF SUBVENTRAL TEETH AND DENTICLES
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Brachonchulus and Mylonchulusg may be
in the size of the subventrzl tezin &
of subventral denticles arranged in t

loss of the subventral tseth. The tooth apex may occur
ahywhare between about 10 - 56% of the height of the stoma
calculated from the basc. The only records of this
feirly large genus from Eu erc I. zschokliel (Menzel),
Le bathybius (Micol) end I. simmencnsis (¥reis), all
inadequately known gpecies of which zschoithel and gimmencnsis
may be syhonyms. The species of the zenus are distributed
as follows :- Austrig 1, Australia 2, Brazil 4, Bast
Indies 2, New Zcaland 5, Switzerland 1, and U.S.4. L.
In all of thc tubcrceulats genera the tail lengti varies
considerably between specizs from 2% of the total length
in Miconchus exilis (Cobb) to 43% in Jotonchug maragnus
Clark,

Amongst the more numerous non-tuberculate gsrers
the starting point is similer in that Cobbonchus has a stoma
armed with three teeth; the subventral teeth may be
ruch smailer than the dorsal one (L. chauliocus Clark) or
avout the same size (C, terrecs (Cobb)). From g
Cobbonchus~1ike form the two closely allied gensra

rived by reduction

tha arance

appe

Tansverse rows,
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Brachonchulus is ¢istinzuisiied from jylonchnlus ty the
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presence of arn adaitional i.osterior pat
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Granonchinlus moy Lo derivad from thz wmaln liane ailher

beforc or after the cmergence of Mylonciulus and

Bira chonciiil lus. The main fesbture here ig ths total

enticlcs wiich are a consyicuous festure of 3Srachonohulus
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tooth moved into the postzrior half of the stoma, anc tha
svoventral denticles became reduced to o small paten,
and the transvarsc rowve of dinticles disappsarsd antirely.

Ssporonchulug on the othcr nand apocars to

the main line of cvolution and hore thers
trend for the subventral danticles to bucome arrangad into
loangitudinal rows. This is more obvious in specics like
S. soutol (Carvaliio) than in the type species. Sporonchulug

appcars to have given risc tinrough apyrovimsticn of the

L )

rows of denticlies into tvwo wmedisn ventral denticulate

The genus Mononchus for the

ssion is bhost divided intoe Lwo groups
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the "papillatus group" (zapillstus Bastian and

propapillatus Clark) which has a singls low, non-denticulate

ventral ridge: and tace truncatus group conczining the
remaindacr of tixe ggnus whic nave ne such ridzc. The

former appcars to be mor: primitive in stomatal cuaracters
and the ventral ridge is anuvnrently derived by

~zducticn from the: doubs ridgs of

truncatus group trnc ventral ridge has disappcared entirsly.

The fact that the genus Mononcihus falls into two distinct

groups may be taken as cvidence that the present

-

rignciulug and Mgnonchus

”\

distinction bziween tne genera

!*r)

is unnecessarily arbitrery and it night be wiser to regard

M. papillatus and M. propapillatus ss members of the genus

Prionchulus which would then include spscizs with a ventral

ridge or ridges with or without denticulations. Or, in
order to praserve Lhe homogeneity of the classification

which is based primarily on stomatal characters the

Mpapiilatus! group of spscics would be given zcneric status.

I~

o formal change is provosac herc.
In the non-tuberculate lins of development from

Cobbonchus to Sporonchutus the tails srs all short, often

rather digicate, and usually less than 5% of ths total
lengtn. In the genera Prionchulus ond Mononchus caudal

diversity makes its apperrance, and the tails tend to be

proportionately longer.
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Thae distribution of some genzre is notesworthy:

Sporonchulus is restrictsd to Brazil, Bractonchulus is

known only from the East Indics (Suwmatra and Surinam) and

Granonchulus and Judonchulus ore known only from

Continental Burops and Floride. i ncaus

1
&

and HMylonchulus are cospopolitan.
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Section VII
The superfamily DORYLA IMOIDEA

1. Description of Pungentus maorum n.sp.
Family DORYIAIMIDAE
Subfamily DORYLAIMINAE

Pungentus maorum n.sp.

Flgs. 22 A b Gl

I

Holotype ¥ L. 1.64% mm; a
11

31y b = 4,04y e = 57.3: V = 41,7
spear 32}1
Paratypes ¥% (n = 24) L. = 1.645; (range 1.46 - 1.80),
(s = 1 0.078:m)s a = 3% - 42; b = 3.18 - L, 28;
¢ = 50.3 - 56.1 ¥V = k0.1 - 45,5 10 - 18
spear 30 - 35 p
Tikipunga 22 (n = 24%) L. = 1.619 mm (range 1.42 - 1,26 mm)

(s =20.107 #m); a =31 - 41: b = 3.51 - 4.55;
¢ = 58.1 - 73.13; V = 40.0 - 45,1 10 =18 o0
30 - 35

Porutawhao ¥ (n = 5) L. = 1.69% ma (range 1l.61 - 1.78)
a =38 ~ 41y b =3.8) - 4,03; c = 68.% - 70.1;
v

It

k2,2 - W44 spear 32 - 33 n

Males unknovn.
Cuticle 1 p thick with moderate transverss annulations.
Subcuticle 1 p thick in oesophagecal region, but much thickser

on tail whers 1t has a vertically laminsted appearance as in



v OOl

TSI T T e~

Fig. 22. Punflentus meorum n. Spe A & B lateral and dorsal
views of Temale head; ¢ oesophago-intestinal junction; D

vulva in lateral view; E female tail; F en face view of
1ip region; @G ventral view of vulva showing sclerite and

g8lit in cuticle.
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i

3

]

Longidorus evd.. o letzral ficlds. A wvantroe-madis
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scrics of b
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Ing cuticular porces zsimilar to that descr

)
n

Goodey (192%3) is presont. It is bzst develounszd in U

rost-vulval rogion, Three couaal cuticulsr pores precscnt
as shown in fig. 22,

Lip region offscet, head region tepers antoriorsy.
1

Lips six, cqual, symumetricaly csphalic papillae in the
usual rings of six and tzn. The four small scleritzs about
3

ths mouth charactoristic of the genpus ares srranged dorso-

laterally and ventre-latsrally as fizured by Goodey for
P. thorpei, and not as figured by Thorne and Swangcr 19236

Lo

for P. puncons. Amphid cpertures aprear as crascenti

slits

@]

linesg in lateoral viguw.

@
Q

in en facg visw, and ©s bow-shape

-

[}

Spear 30 - 34 p leng, lzngth equal to two and a half ©
widtn of lip region, slightly arcuats. Spear axtensions
almost as long os spear. Extencions unite with
oesophagsal lining in o distinet musculzr bulb 2t the
anterior ¢nd of Lic oescphagus. Cesophegus dorylaimoicd,
expandad part cqual to half of vesophagus length.

.

Oecsophageal gland ducts occur at 54, 79 and 93 vercent

Cisophago~int:stinal junction simplc

C

e}
=
[o)

[43¢]
et
[63}
}__J
o
o)

[
o
iy
-]

of ocs
witn a moderataly short, stout ossophsgo~intistinal velvez
projecting into Che intestinal luman. sntestine simple,

passes dorsally to gonad. Prerectum indistinct,egual to
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cne and a half anal-body-widths in lsngtih, Rectum straight,
slender, almost cqgual to anzl-body-wiath in length,

Vulva pre-cquatorial, Vulva with four sclerotized
plates, rather similar to those foandrin L. thornsi
but less angular ccentrally. The inner margins of the
plates moy be crenulata, The cuticle extands over the
vulval sclerites, and makes the vulval aperturs transverss
and rather slit-like (fig. 20 G). Vagina extending across
half body-width, vory thick and solid. Anterior uterus
representaed by a short pre-vulval sac. Posterior uterus and
oviduct outstretched:; ovary singly reflexed through up to
85 percaent of the total extent of the posterior reproductive
structures. None of the spscimens available (collected
January - April) hod sperms in the reproductive tract, and
only one¢ female had an egg in the uterus. This measursd
85 x 31 p.

Tail short, length cqual to .8 anal-body-~widths,
héemispherical in shape.

Specific diffsrentiation, Of the long speared srecieés of

[$
3

o

ungentus (those where the spesr 1s aboul twics as long as

St S

{

Lt

he width of ths liy region, or ‘onger) with a single ovary

o o

o maorum n., sp. is distinguished from P. sparsus Thorne

by the hemisphsricel tail, and from P. ponchystsra Thorns

and Swanger in having a more clesrly offset 1lip region, and

a proportionatsly longsr spcar. Differcenbiation from the
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unfigured P. ichthyuris (Cobb) is more difficult, but Cobb's

species ig smaller (0.36 mm long) and apparently lacks the
transverss annuletions o the cuticle,

b}

Type Slides. Holotype and paritypes in the nematode

collection, Entomology Division, D.S.I.R., Nelson, N.Z.
Paratypes (slide Fos. 155/3/1~3) have also scen deposited
in the slide collection, Hematology Department, Rothamstad
Experimental Stetion, Harrcncen, Herts., Eagland.

Type locality. Granity, N.Z.M.S.Z1. 23/24, 311863? in rough

pasture of Agrostis stolonifera L., Holcus lanatus L.,

Hypochoeris radicata L., and Juncus sp. Soil a. podzolic

sanay loam.

QL."'

Other Jocalities. Porutawhao, in Lolium per

ITrifolium rcpeens pasturs, Soll Omanuks psaty silt loam.

Tikipunge in Paspalum dilatatum Poir dominant pasture with

Lotus higpidus Desf., Plantago lancsolata L., 2nd Hypoc:ioerils

radicata L. Soil: Huksrenui 3ilt Loam (o podzolized ysllow-

brown carth).

2. Descriotion of Actinolaimus zcalandicus n. Sp.

Subfamily Actinclziminze

Actinoleinmus zealangicus n,s0.

Ly
Holotype $.L = 2.58 mm; a = 50y b = 4.5 ¢ = 16,551150.717
Spear 21 u

N

Allotype &L = 2,65 mm; o = 4b: b =463 ¢ = 98: T = 27,
spear 22 1

For paratypes ses ‘table 1.
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sp. A lateral view of head; B en

zealandicus n.

Actinolaimus
face view of head; C ditto at level of amphids;
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I male tail;

.
2

section through vagina; H female tail
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Cuticlec 2 g tideilr, with very fins fransverse
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Gors

¥

thiclk. Cutlcular voros .rogsnt 1o

nn serilas. ip
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sbout ong third =:s

1

inncr rir

i

meny fine rocisting ribss  ths spoar nog

antral nolc. At o Ilower leovel of focug the ten outer

L1lthough posterior ¢o ths ennvlus,

RN VP RSOSSN

this region 1s subdivicded into postions are
similar to the lips of other enonlidsz. Tixg latzral "lips"
are rolasr leorgsr oo nwors polntaed contrid siafe!

net 2t a1l

ne submcdian "lips", Tha

pordendiculsr anc horizontal axes.

In leteral view th: sclerobized ormechis sxtend Trom the




onchia support the annulus with reidating ribs. Often the

1ot Y

sanulus gives ths ou sarance of being double. spear SUTOD/

-t

~turs two-Cifths of spear lengbh,

20 - 23 P longy s,car asc
3near zxbtension toerminsting in a small ewollen bilb of the
OCS0Lhagus. Terwinetion of zpzar extansion not clearly
demarcated.

Amphids cup shapcedy; spzrture about ons thlrd as

Sudb aboult the basec

)

penr axbensions, then narrowing only to gradually

widen again postariorly, atiaining cnd meintalning a

)

maximum and uniform ciaometer in the postarior halfl. Nerve
ring encirclss ths oesophagug at 29 percent of its lengta
and the ozsophagcal gland ducts oceur =2t 51, 76, and 88
rcrecnt, Ozsophago~intestinal valve variable in shape;

conical, length usual half to thres-gusriirs of ths meximum
width of the olsonhzZus,.

o

Intestine 2 siwpls tubc passing c¢orsally and to the

Femgle. Vulva equatborial, an slongebs pors (fig. 23F).
Vaging with 2 cruciform lumen; &rtonds across half of Cha
body width, Ovarics poired, reflezad through their

ire
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2N length, waich 1s sgnal to uwn
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of the oviduclt ana ulzrus. Conmonly 1t le uns

terminal port of the oviduet wihich ig refloxed, so that



strictly ths ovary is outstrstchee, oub in the opposite

canital duecta,

Frarccetum 4 - 5 times bis anol-pody-widtih.  Rectum
silightly arcuants, orno ard o 2elfl tises Che enal-body-

Gismeter, Tail Gorszlly convex coneld at first, thsn

filiform, witi a peir of subloreal anu & pair of lstcral
cuticu POTS
Halc. Testos palred, opposcd, oubtstretched. Tzsticular

roangs squal to half of lzongth of vas warersnsSe. Vas
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orm the ejoeul . rtory duct which may widen

on adanal pair plus 9 - 18 ventro-medion onszs, (13 and 15

The nein serics iz contigucus and lics about one and a
nelf spiculs lengths antsrior to Lhe adanal palr. Swplcules
paired, froe, neavy, =zrcuste, with 2 nedien groove in ths
central nart. Spicvle lengtin sgual to one =2na a quartsr

ana l~body-widths (55 - &Gl chord). Tz lateral zulding

pizgcas appear LIfid ot the Tirn eant somswhat rolled distally.

ventro-nodion

oints. Tail

kel

anal-vody-widtn
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vintrally, tip rounded. Caudal cuticular nores ac

Larvac all have femele ty:o tails.

Specific aiffsrentiafion.

Actinolaimus zeplandicus n. sp. ic distinguished from

all other specics in posscssing 2 clearly offset 1lip rzgion,
an almost smooth cuticls, amphid apsrtures oneg-third

wide as thso head and lecking denticlss in the stomatal
regioi. The pore-liks vulva wmay nol be significant as this
is not recorded in most descrintions. Similar lack of
information makes one hesitate to plecs much waight of the
Torm of the latecral gulding piccss in the mala.

A, zcalandicus is apparently rather similar to A. macrolaimis

P

e Man and A. glaboratus Cobb, but differs in thas absence of

o

ribs in tha stoma, and in the rslative length of ths spear
aperturc.

Type sl1idcs. Holotype, allotype, and paratypss in the

nematode collsction, Ensomology Division, D.S.1.R., Nelson
N.Z. Paratypzs (slide 159/4/1) also in slide collsction,

Nematology Dzrartnent, Nothamsted Buporimsntal Station,

Type locality. Tubanoe, W.Z.x.8.1. N.1&, 195072, 570 m.
9 ) J

liverworts and mosses ir Biilschmiedia tawa Benth. & Hook.

fo - Dacrydium cuvrcsginum Soland. foresst.

Otmcr locelitizs. Colilngwood, from leaf mould in axil of
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Fikau Palm (Rhopalostylis sapida Wendl. & Drude), Laks

Maninapua Forcst Resurve, from liverwort Lenldocclea

e ot b e g

scolopsncra on Dacrydium cuprassinum Solend., and also from

Quintinnia acuctifolis

f. forczt litter.

cugenolodes A. Cunn,. - Nobthopanax Colonsni sScem, -

-ristobelia racemoge Hook.fil., forcst litter. Me. Cook,

Governors Bush in Nothofagus Menziesii Ucrst. Phayllocladus

i
(1
=
i3
i
=
by
jax
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n
t

alpinus Hook. £il, - Podocarvus Hallii

litter. Mt. Messsngcr in §lea Cunninchamii Hook. fil. -

Vitex lucens T. Kirk - 3howia paniculats Forst. forsst

litter. Waitzanga Saddle from liverworbts and mosscs in

Welnmannis racemosg Linn. f. - Brachyglottis rspanda Forst.-

trece fern forest, dongi's Track in Beilschmisdia Tawa

Benth. dock. £. - Knightis cexcelsa R. Br. - Podocarpus

&
Totara D. Don forest litter.

Remarks. During moulting in this specigs ths whole linin

OQ

of the stoma, the spaor and gthar with the
guiding ring a2s well as th: cxo-cuticls is shad,
Bxtricrtion from ths 514 cuticle apuzoers to Lé achisved by

rupturing the old cuticle about ter hesd widths behind the

fcade

Tha mcasuremzsnts and 4o wnn formulse of this spacics show

consdderable variation, but thers appcars btz be onl

specics involved. Thorne (1932) noted similar variations



(mean)

range

Tutamoe

L

2.65
2.58-2.70
38 - 50
boh - 4,56
16.5-23.9
13 - 16
48.5-51

12 - 17

Table 1

Measurements of female Actinolaimus gzealandicus n.sp.

Waitaanga  Mt. Messenger Hongi's Track L. Mahinapua
3 6 2 3
1.83 2.52 - 2.58
1.78-1.9 2.13-2.75 1.78-2.08 2.38-2.8)
40 ~ 51 39 - 49 4 - 45 49 - 51
3oly = Lobdy 3.6 = 4.57 3.78-3.38 '3.92-4.39
10.8-19.3 11,5-16.3 11.3-14.6» 14.4-16.7
11 - 13 11 - 15 13 - 15 11 - 12
48,7-50.3 45.8-49.7 49.5-49.7 46.7-50.5
8 - 16 10 - 18 8 ~ 15 13 -’14

Hermitage

2

2.88-3.03
47
b.38-k.4
18.8
14 - 18
L7 b=b7.7
. ~ 15

Collingwood

1

2.83

50
4.52
18.5
13
52



(mean)

range®

Ttanoe

6

2.36
1.66-2.65
L5 - 56
3.61-4.6
69 - 107
2L - 34

Table 2

Measurements of male Actinolaimus zealandicus n.sp.

Waitaanga  Mt. Messenger Hongi's Track L, Mehinapua  Hermitage Whangamoa
9 L 2 7 2 1
2.13 2.45 - 2.37 - 2.86

1.75-2.64 2.11-2.60 1.73 - 2,18 1.91-2.74 2.69-2.7k -
L5 - 54 1 - 55 45 - L9 L2 - 53 50 - 55 52
3.52-4.71 3.92-b .4 3.5 - 3.95 3.44-4.52 4.35-4.37 L.3L
70 - 109 78 - 95 62 - 90 79 - 94 85 - 109 87
26 - 37 25 - 42 33 - 34 23 - 32 2 - 29 35
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in the reported mesasurcments of A. macrolaimis de Man.

3. Descrintion of Longidorus taniwha n. Sp,

Subfamily Tylencholaiminae
(including Longidorinag)

The Tylencholeiminae which now incorporatzs Thorne's
Longdorinae (Chitwood, 1957) shares with the
Diphtherophovoidea the rare distinction in the Enoplida,
of including several plant parasitic species. The other
agriculturally important feéture of the biology of the group

concerns the ability of scveral species of Longidorus and

Xiphinema to act as vectors for several strains of plant
viruses which have polygonal shaped particlss. Virus

transmission by Trichodorus primitivus and T. pachydermus

involves short rod-shaped virus particles (tobacco ratile

ViTus).
Subfamily Tylencholaiminae Filipjev, 193k4.
Longidorus taniwha n. sp.
Figs. 2% & - 1
Barrytown.

1515 v=1051, 517

Holobype 9+ L.= %.66 mm. a = 5%: b = 9.33 ¢
spear 116 j.

I
it

Allotype o% L. = 4,12 mm. a =533 b = 7.7; ¢ = 13%; T = 32

spear 112 p.

Paratypes %% (n = 4) L. (mean) = 4,64 mm. range = L4.12 - 5. Omm;
6 = 50-565 b = 7.79 - 9.72; ¢ =149 - 163; v=10 =
49.5 - 53.8 T9 7 19, spear 111 - 117 4
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Fig; 24. Longidorus taniwha n. Spe.

of head;

ateral and dorsal
I male tail.

D section through oesophagus

A&B1l
F posterior branch of female reproductive system

3

H ventral view of vulva;

region;

s

C en face view of heagd;
female tail;

ocegsophageal
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Runanga
Paratype ¥ L. = 3.82 nm. a

il

55: b = 7.15; ¢ = 1173 v=—0 yotl

Cuticlse 3 p thick with obsolescent, very fins transverse
strize. Subckticle 2 n thick in cephalic region, but
immensely thickenad, and showing cross striations in tha
caudal region. The whole of the cuticls with well marked
diagenal, somswhal anastomosing longitudinol striations
winich originats cntsriorly on the dorsal and venbral mid-
lines and convergs posteriorly onto ths "lateral fields“.
Lateral chord shows 2s a line anteriorly, but widens
posteriorly, until posterior to th:s ossophagus it may be
che~sixth as wide as ths body.

Cuticular pores of hazad region usually only two lat:ral
pairs, but a dorsal porz may be prescnt. Usually only tLwo
pairs of caucal cuticular peres nrosent on the fsmals
(fig. 24E), but occasionally a prcannl pair is prssent.
Cuticular caudal por:s of male as in fig. 24I.

Lip region not offset in lsteral visw, rathcr rounded.
Fapillae in $wo rings of six and tcn sach. Amphid
apertures very obscure, appeasr as faoint crsscentic slits.
Amphids large, bilobed, lobes roughly symmetrical and c¢xztend

d

{1

half way back to guiding ring; apparently ccanccet:
posteriorly to sensillae at about the level of the spear
guiding ring. Thesc sensillac in turn appear to be
obscurely connected to a pair of saccate structurcs lying

about the middle of the ossophagus. In en face view ths iips
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appear ts be fused; the inner papillae ars set on slight
eminences and the outsr ring arc lateral rether than apleal
in position. Amphid aperturcs appcsr as small bi-
crescentic slits,

opeasr 111 to 117 microns long

&
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a ninute dorsal sperturcy spear brssg flaring slightly

at junction with spsar sztension. Sisar extension SI1EALST,
about half :s long as spcar, without knobs or other
expansions excapt for g very dlight cxpansion at the
posterior end. Guiding ring simple, united with the
cuticular lining of the stoma,

Nerve ring occurs at 38 percent of oesophageal length.

No excretory pore sea8na.

Oesophagus typical of the genusy eanterior three

guartsrs very slendcr with the posterior quartcer cnlargsd
to form the "bulb". Slender part often looped anterior to

bulb. Bulb appercntly contzining th: normal ocsophageal

o

glands whosec ducts occur at 83, 90 and 96 psrcent of ths
oegophageal length (fig. 24G) Oesovhageal lining
sclerotizsd, enpears thick in lateral viesw, bul in
transverse secticn (fig. 24D) the thickening is ssen to
consist of six triangular sclecrotized strands unitaed by thin
ZONT S . The whole forms a2 thin tubs: with a lumen of
variable diameter., Oegsophago~intestinal junction with a

modarats but very variable ossophagr-intestinal valve
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("ecardia® of authors). Intsstine widsr then nostsrior
vart of oesophagus, a simple tube, often with abundant oil
droplets. Frerectum of female cqual to seven anal-body-
widths. Rectum strzizht, narrow, length equal to two gnal-

body-widths.

a

Female. Vulva at 42 -~ 54 percent of body lesngth, a
transvsrse slit, alwost one-fifth as wide 2s body. Vagina
=xtending across half the body width. Ovariss paircd,
opposcd, singly reflexcd through more than half the lcngth
of the oviduct ard uterus, tapering towards tip and
containing a numt:r of olleyt:s 1n & single row. A
conspicuous sphincter muscle is present at the oviduct-
uterus junction. Egg 202 x 65 p.

Male. Testes peired, opposed, oubstretchsdsy testes seven

and sjaculztory cuct.

D
|41
<
5}
[62]
8
(0]
=
[#]
3

tenths 2s long as
Intestinz and vas defcerens slightly constricted..

opposite ths first end second supplemsnts, and beyond this
point become thc prercctum and sjaculstory duct respectively.
Supplements not pailloid, 15, not cquidistant; ths first

13 are arronged slbecrantely to the 1:ft and rignt of the
ventrel midlins, The adanal pair as usual., Spicules
paired, free, arcustc, pointzd towsrds the tipes. Lateral
gulding vicces prioszent, but in th: only spceccimen

-

available details of ths tips ers obscuraed



Tail short, (length -bout onz ~nd 2 half anal-body-

widths) roundcad in

cprrcachics L. gocd

mich more rounded tasn in that specics, and the animol 1s

zenzrally smnilzr.

3

S arg¢ 1

(‘J
s
s

Holotype, allotype and paratype slide

nematode collsction, fIntowmology Divisiosn, D.3.1.R., Nelson,
W.Z. One pointyps femele (slide Fo. 14686/8/1) in slide

collaction, Mematolcyy Department, Zollnwstsd Zxperimontal

Type locality. Johngon's Scenic Reszrv

HeZolfes.1s 5037, 347223, 15 mebras, in b
Linns f. - tree~fern doninsted forsst. Soil: Ikamnoua
sandy loom (an i-msturs podzolic soil).

Runnnga in vary uet

Obinsr 1

R |
ved

intzrzsting

firstly for ths light it siasds on ths amount of

cuticls
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information 1t gives on tihs snesr. A5 ma; e seen in ths

igure, the old sp2-.r, the linins of th. stoma, includin

by

guiding ring and the spear exbtansion iz shed. It may also
be noted that ths anterior part of the lining o8 the amphids
is also shed. At the posterior end of Lhe oesophagus, part
of the oeésorhageal lining was s:zen projscting into the lumen
of the inte:tins, Winetiher this is to pe interpreted as an
indication that thie posterior part of the sssovhagesl lining
is normally snsd via the alimentary caasl at sach moult, or
merely ss a fization artefact is a2t claar. This specimen
ig also remarkaivle for its possassion of three spears, one
being moulted, one moving into th: orsrating position, and
a Chird still lying in the oesorha<zus wall.

The spzcific epithet is tis laori name for a legendary
non-merine serpent.

A single female, aprerently belongzing to a further naw
spscies in tiois genas wos found in the soil in a paten of

regenerating forest between Awatuna and Stafford. This

species 15 characterised by ths posssssion of amphids with

extra-ordinarily lerzs averiures, a spear of 218}1,
and a tail vhich is ausolutely and relatively longer than in

ad and teil shape sre rather similar. The

v Lt
L?

L. téniwha.
de Man formula for this svecimsn is L. 617 mmy; a = 47.5:

b =747 ¢ =73;V =5

(US)
)
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4. Description of Sectonema taisha n. sp.

Family NYGOLAIMIDAE
Subfamily Nygolaiminae

-

s discussed in ssction III I have somawhat changed
the constitution of thz {family Hyg¢olalwmidas and made the

family more uniform in raspsct oF sp2ar byps. All geners

mural tooth, with, or withnout 9 sheath of spiral connective

tissue about tne enlargad part of the ossophagus.

el
o)
My

It may be noted bLis the genera comprising tnis
subfamily only Nygolaimus possesses the three '"Cardiac
glands" of Thorne at the oesophago-~intsatinal junction.
Thorne (1339) regarded them as a disgnostic festure.
Thorne, 1930 has contributed all thet is known of the
biology of tinis grourp. He discussed the carnivorous habit

]

of all the speciss he describsd, and stated that in his

exparisence they werc predacious upon encnytraelds
(Oligochaeta), rather than upon nematodss. Sectomsna

[ o tal

ventbralls was more voraclious than any of the Hysolalmus spp.

he examined. When attacking enchytraeids the tooth 1is
everted anc Lthe prey is slit by a dorsal to ventral slash of
the tooth. In smaller Nygolsimys spp. (e.g. N. vulagaris
Thorne) the fluid or granular contents are sucked out, but
in larger speciess it appsars from the comon occurrence of

encnytraeid setaze in the intestine that the whole oligochaet



D oesophageal regior; E

posterior branch of reproductive tract; F mural tooth of

Sectonema rotundicauda Goodey.

Fig. 2f§. Sectonema taisha n. sp. A lateral view of head;

B mural tooth; C female tail;




is devoursd.

Sectonema taiaha n. sp.

Figs. 25 A - E.
Holotynpe L= 5.37 mmy a = 293 b = 4,115 ¢ = 100 V9 Lo 13
tooth blade (tip to shoulder) 18 2

Cuticle 3 p thick with very faint obsolescent transverse
striae; subcuticle 2 u thick (measuremsnts taken at posterior
end of oesophagus). Cuticles muech thicker just behind 1ip
region. Latersl chords very narrow anteriorly, one-sixth
as wide as the body in the middle region.

Cephalic cuticular pores four dorsal and four ventral;
a latsral series is also present. Caudal cuticular pores
represented by two post-anal pairs. (fig. 25C)

Lip region clearly offset, lips distinct, rounded;
papillae in two rings of six and ten each. Amphids
stirrup-shaped; half as wide as head at this point.

Amphid apertures appear as bow=-shaped slits in lateral view.

Stoma with a broad eversible vestibule on whose left
ventro-submedian wall is attached s large mural tooth.
Tooth complex, consisting of a slender rod posteriorly
(= spear base ?) which at the level of the third ventral
cuticular pore is distinctly marked off from a more
posterior part (= spear extension ?). Anteriorly the spear

base swells and forms a solid rounded base for the tooth from
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which arisss a thin, pointed blade with a thickened rib
along the ventral edze.

Oesophagus long, gradually widening through the
anterior third, and thereafter remeining about half as
wide as the body. Nerve ring encircles the oesophagus at
18 percent of its length. Dorsal oesophageal gland duct
occurs at 34 percent of the oesophagsal length snd the
anterior subventral gland duct at 72 perceant. Posterior
subventral gland duct not scen.

The "cardiac glands'" of Thorns are not present at the
oesophago-intestinal junction. A slender pointed
oesophago-intestinal valve projects into the lumen of the
intestine. Intestine a simple tube which passes to the
left of the anterior ovary and to the right of the
posterior onec.

Reproductive structures paired, ovaries singly
reflexed through half to one-third of tie length of the
oviduct and uterus. Vagina thick-walled, extending across
half the body width. Ovum length zaqual to twice body width.

Length of prerectum almost equal to four asnal-body-
widths. Rectum straight, lengti equal to one anal body width.
Tail short, rounded, length cqual to two-thirds of anal body
widtha

Specific differentiation. S. taiasha is recadily distinsuished

e e i

from 5. ventralis Thorne by the more rounded tail and the

oA g kst A i
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paucity of the caucal cuticular pores. It ¢iffers from

S. rotundicauds Goodey (known only frow a single male)

in the shape of the spear (c.f. figs 25 B & F). Goodey's
species has a single caudal nore.

Type slides. iolotype in nematode collection, Entomology

Division, D.S.I.R., H.Z.
Type locality. Westport pakihi, W.Z.M.S.1., 085674 in

pakihi vegetation (Gleicienia circinate Schwartz, stunted

Levtospermum scopsrium Forst., Drosera srathulata Labill,,

Thelymitra spp.)

Soil: Gorge fine sandy loam (a podzolic soil).
Remarks. The specific epithet is the Maori name for a short,

broad-based spear-like wzapon used in hand-to-hand fighting.

De Description of Dorlaimellus monticolus n. sSp.

Family BELONDIRIDAE
This family appears to te well represented in New
Zealand #nilsj; the genera 3elondira Thorne, Axonchium

e TR o

Cobb, and Dorylaimellus Cobb have all been recognised.

Dorylaimellus is especially abundant, being represented by

at least four species in the sample from which D. monticolus
n. sp. is aescribed, and a further five or six speciss from

other localities gwait description.



2 !

Fig. 26. Dorylaimellus monticolus n. sp. A dorsal view of head
region, B lateral view of head to show amphid, C en face view

of head, D oesophago-intestinal junction, E ventral view of vulva,
F female tail, G oesophageal region.
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Dorylaimellus monticolus n. sp.

Figs., 26 A - G
Holotype ¥ L = 0.76 tmy a = 343 b = 3.06; ¢ = 323
1

Vo= 8 61,10

~1

(62N

Paratype 99 (n =2) L &C.74 - 0.77mms a = 32 = 35
b= 2.88 - 3.18; ¢ = 24.9 - 32.0; V =/ "0 5558510

D

Cuticle smooth, subcuticle witih well msrked annulations;
cuticles 1 p thick. Lateral cnords conspicuous in some
specimens, but not in othesrs. No cuticular pores sesn on
any part of the body.

Lip region offset by a marked constriction wnich is
reinforced by the very large amphics. In en face wlew 1lip
region hexagonal, lips equal, outer edge of each lip rounded.
Cephalic papiliae in the usual rings of six snd ten, the
outer ring veing lateral in position.

In lateral view tie 1ip region is bi-convex and tas
outer ring of papillae are more easily seen in this view than
in en face. Four small sclsrotized plates arranged as in
figure 26 are clearly visible near the anterior limit of
the stoma., Amphids pocket-~shaped, aperturss almost
encircling the head. Posteriorly the amphids communicate with
sensillae. Spear 7.5 u long, dorylaimoid; spear
extensions of two regions, a short tube-like anterior part
and a larger posterior part consisting of three solid

radiating flanges. Extensions one and¢ a quarter timss as
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long as spsar.

Oesophagus expanding to form 2 small bulb Jjust owehind
the flanged spear extensions, then narrowing again, and
continuing as a narrow tube to B0 porcent of its length
whare it cxpands to forwm the large hroad nostsrior nart.

Posterior psrt ol oecophsgus with & splrally marked sheszth.

G

Oz sophago-intestinal valve broad or conoid uith a rounded
tip. The lumen of the oesophagus is apparently without any
grzatly thickensd lining, anc through the greater part of
the oesophagus the lumen 1s not visible. N¢ sclsrotized
lining of the luman was detectad ir hand-cul transverse
sectiong of the ocesophnageal bulb. Dorsal oesouhageal gland
duct near the anterior limit of the broad posterior region
of the oesophsgus. Subventral glends or their aucts not
seen. Nerve ring encircles oesophagus near the middle of
the narrow rsgion.

Intest ine composed of small ceils with dark granular
contents. Intestine passes t: the lelt of the antcrior
ovary, and to the right of the posterior one., Prerectum
three and a half times ths znal-body-width. Rectum slightly
arcuate, length cgual C» three-quarters of anal-body-widti.

Vulva slizhtly rost-sguatorisl, snd is situated at the
bottom of a shallow, circular cepression. Vulval aperture
a short longitudinal slit. Vazalna shorty utari and

oviducte pesired, opposed, substretehed; ovariss reflexed
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through three~fifths of the distance back to the wvulva.
Tail moderately short, length equal to twice anal-body-
widthy dorsally convex, ventral side almost straight, tail
tip sub=-digitate, rounued,

Specific differentistion. D. monticolus n, sy, is similar

to D. strigtus Thorne, 1239 which is stuted to have
transverse striae on the cuticle, but differs masrkedly from
?

it in tail shape. It alco bears a superficlal resembrlance

to the much lergepD. vii

a shorter digitate caudal regions further, the shape of the

the oesovhago-intestinal valve

o,

[A&]

antzrior oesophagsal bulb an
differ in both species.

Tyve slides. Holobtype and paratypse slides in nematode

collection, Entomology Division, D.85.I1.R., Nelson, MN.Z.

Type locality. Summit of Lindis Pass, N.Z., 1000 matres in
a skeletal yellow brown sarth. Vegsbtations: Denthonia

flavescens Hook. f. = Foza Colensoi Hook.f.sub=-alpins grass-

land with Celmisia gracilents Hook. f., Leucopogon fraseri

A. Cunn., Raoulia YMock.f. spp. and Fesbuce novaczelandiae

Cockayne.

6. Description of Amphorostomum saccatum n. gen.et so.

family LEFTONCHIDAE
As mentioned earlicr (Section III) the Leptonchidse

o)
L

do not form a very cohsrent group. The addition of thes now

genus described below dozg not afifect this situstion in any
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way. Whilst no other genus in the Tamily contains species
with sclerotizations :beut th:s ctoma, this does noct aprear

to a cnaracter of more than -enseric significance.

o
(¢

Stomatal sclerotizations occur in Punzcntus in the
Dorylaiminae, in varying degrees in all the Actinolaiminae

and in Do ginellus in ths Belondiridac.

Amchorostomum n. .

Leptonchidae; moderate sized nematodes, with a flssk-
shaped sclerotized stomatal lining extending posteriorly to
the anterior limit of the spear guiding ring and through
which Che spear runs. aAmphids large with sinuous apsrtures.
Oesoghagus very slender in anterior three-quarters; basal
bulb short, marked off by a distinct constriction. In the
only known species only the anterior ovary is present,

posterior genital tract furmo a large post-vulval sac.

s

fales tsstas dorylaimoidy spicules heavy, arcuste, paired,
free. Latsral guiding pileces oresgent. Suponlements, an
adanal pair plus five ventro-median ones. Tail similar in
both sexes, short, rounded, with a tsrminzl invagination
of tail hypodermis.

Type svtecics: amphorostomum saccatum n. sp.

Remarks. On the basis of the offset, short posterior

oesophageal bulb Amphorostomum sppears to lie close to

Doryliium Cobb and Tylencholaimellus Cobb, but differs from

both thase genera in the possession of a very slendsr,
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uniformly tapering spear with simple extensions which lack
both knobs and flanges. The most important single character
is the possession of a flask-shaped sclerotized lining to
the stoma. The nawms is derived from amphorsus = a flask,
and stoma = a mouth.,.

Amphorostomim saccatulm N. SD.

Figs. 27 A - G

Holotype # L = 1.56 mm; a = 323 b
Allotype o L

6.215 ¢ = 96.55

1

H
t
tl

6.8 ¢ =85.5; T = 38
%; v=togy 13:5
69; T = 35

Cuticle 1.5 u thick with an abundance of irregularly

1.65 mms a = 343 b

i
H
i

Paratype $ L = 1.68 mms a = 355 b = 7.06; ¢

H

Paratype o L = 1.67 mm; a = 353 b = 6.37;: ¢

placed raiscd dots visible under oil immersion. Sub fig. 27C.
cuticle 1.5 u thick, with fins transversc annulstions. Lip

ragion in en face view rather hexagonal, lips equal, inner

ring of 6 papillae within the lip region; outer ring of ten

()]

papillee pladed on ths sides of the lips, and appear outside
the 1lip region (fig. c¢)., Amphid apertures large, slit-like,
but somewhet dilated at cach cnd., at lower levels of focus
the sclerotized lining of the stomaz is seen in optical
section as a complete ring.

In lateral visw the 1lip region apnrecars slightly offset.

Amphid apsrtur:s somswhat bi-crescentic in this vicw, and

arc sasily confused with the depression which offsets the
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lip region. Amphids pocket-like, connecting posteriorly
with ssnsillac. Stoma lined in ths posterior half with g
flask=-shaped sclerotized lining which is cylindrical in the

posterior third, and inflatsd st the centrc of ths anterior

o]

two-thnirds, and narrows antevriorly and posteriorly from

this point.

6]

Spear 9.5’9 long, slsnder, tupcring uniformly to a
fine tip. Spear apcrture not ssen. Extensions simple,
without flanges etc., about egual to spear in length,
posterior paft in a slignt expansion of the antsrior end of
the oesophagus.,

Anterior three-quartars of oecsophagus long and slender;
vogtarior quarter half as wide ss ths body and sharply
offset from the antcrior part by a merksd constriction.

A1l ocsophageal gland ducts discharge into the oesophageal
Iumen in the expanded posterior part. Narve ring cncircles
ths oesophagus slightly anterior to the mid-voint.
Oesophago=-intsstinal velve rather short, posterior part
broad. Intestinsz a simples tube passing dorsally to the

male and femalc reproductive organs. No distinct preractum.
in female. FPrerectum in msle commences nsar the most
anterior supplemcnt.

Fcmale. Vulva almost equatorial; a transversa slit.

ing across half the body width. Fostzrior

<<
Qo
0]
-
=
A%]

‘ o
"
ct

1)
=
j& ]

uterus present as a large post vulval szac filled with sparms
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in both females, with a small csllular body (= the reduccd
ovary ?) attached to ths distal extremity. Anterior uterus
outstretched, but the oviduct reflexed a short distancs
from the tip. Ovary and terminel part of oviduct reflexed
nalf-way back to the vulva, Tail shdrt, lenzth squal
to two~thirds of anal-body-width, roundsd. ©No caudal
cuticular pores sean.
Male., Testes paired, outstratched. Vas defersns sxpanding
a little anterior to the first suprlement to form ths
e¢jaculatory duct. Supplemants an adanal pair plus five
ventro-median ones, all low, mammiform. Spicules paired,
equal, free, heavy, arcuate. ILeteral guiding pieccs present,
slightly arcuate, tips rounded. Male tail short, length
egral to three-quarters of anal-body-width, tip rounded.
No caudal cuticUlar porcs scenh.

Type slides dolotype, allotype and paratypes in nematode

collszction, Entomology Division, D.3.I.R., Nelson, N.Z.

Type locality. Westport Pakihi, N.Z.M.S.1l., 085674, in soil

with Gleichenia circinate Swartz, stunted Leptosparmum

Sscoparium Forst,, and Lrossra L., Thelvmitra Forst. and
Celmisia Cass. sSpp.. S0il: Gorge fins sandy loam (a gley
podzol).

Remarks. The specimens examined were apparently preparing for
the breeding scason since both the females had abundant

spermatozoa in their post-vulval sacs. No eggs were
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present (material collected in Fsbruary).
The spcecific name draws attcntion to the cenormous
post-vulval zac.

In somc respects Amphorosbomum saccatum anpcars to be

allied to Iylencholaimus bryowhilus Imsmura, 1231,

The similarity in thc shgps of the ocsophagus is very
striking, end apart from the prsssncs of caudal pores the
tails arc somcwhat similar. The exact naturc of thc stoma
is not clear from the figures and not discussed in ths text,
Significant points of diffcerence concirn the spear which is
stated to be trifurcated at ths base, though no spear
sxtensions are shown or mentioned. The adanal supplement
is reflerrad to in the singular and the prercctum is stated
to be "always distinct!, I do not feel justifiied in
regarding all these differcnces as duc to "faulty
interprectation™ azs has happened so freguently in nematology.
It appears unlikely from Imamura (1931) that type specimens
weére kept, so it is probably as well to wait until further
information isavailable about this species before rewoving

it egain from the genus to which it was first sssigned.
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Section VITI

CONCLUSION

So far as any gensral ramarks can be made about the
fres-~living nematode fauna of New Zealand at this stage 1t
aears to bo characterised by a very high degres of
endemism, The undemic status of many of the snecles can
only be tentative at srescent becausce virtually nothing i1s
known of the numatode faunas of the adjacent land masses of
Australia, Tasmania, the Pacific or Sub-antarctic Islands, or
¢ven of Chile. If, howover, onc sextrapolates from what is
tnown of the rest of New Zealand's fauna 2 high degree of
endemism is to be expected. This is no doubt dus to a high
degree of isolation from other land masscs 3irc e Cretaceous
times.

On the other hand, it is to be cxpecctoed that when the
favnas of arabl: land =2rs studicd it will bz found that
many furovezn snccies have bacome zscablishced as 1s the case
in the other terrestrial invertebrate groups, e.g., Insacta,
Arachnida, Crustacea, Myriapoda, Oligochacta and Mollusca.

At the »resent time 1t is clear that amongst the
Enonlicda very many specics, a numbar of genera, and a family
or two redulre descrintion. Although the Tylenchida and
Chromodorida heve only been studied in & most cursory
fashion it 1s evident th:t several now gencra at least are

required in these grouns Lo accommodatzs as yet undescribed
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sovecles.

It is far too carly in the study of the Naw Zealand
fauna to ccnsider inter~rolationships bedween soil, vegeta-
tion and nematodes, cxcent as mintioned carlicr that most of
the Iotonchus seem to bhe =ssociatod with nodzolic soils.

Besides the erszction of n:w soucies, this study of a
fow revprossntatives of a single order of nematodes has served
to show deficicncoes in some of the currently accented cone
cents in the taxonomy of the group. Actewnts have been mzde
to remedy these as far as »oessible but a considerable number
of n<w oroblems hwve arisen., oome of thesc which are of
more general interest and which require further study are:-

1. Re-examination of the number of ozsonhageal gland

cells, and the nHositions of their ducts in

Crvotonchugs, Gthe Diphtheronhoroidea and Alaimoidea,
2. The extent of moulting in the Dorylsimoidea, i.e.,
is the whole of the ossophageal lining shed in all

-

groups, and ig this ever shed via the intestine.

3. The nhysioclogy of moulting in the Nematoda as a
wholzs and a commarison with similar ohcnomena in
the Arthrovoda.

4. The nature of the tooth in the Bathyodontidao and
its mode of origin =%t each moult,

5. A commarison of the formation and migration of

tzeth and snears in Ironus and the Dorylaimoidea.
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Spermatogencsis in the Enoplida with spe

reierence to the Alaimoiden.

The nature of the s»wiral sheath in the Relondiridas.

The normal food huabits of all groups.

€

C

i

al
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APPENDIX T

A List of Fnonlid Genera recognisaed in Soil Samnlaes

from Naw Zealend

Oncholaiwus Dujsrdin, 1845

Ironus Besstian, 1865

Cryptonchus Cobb, 1913

Trioyla Bastian, 1865

Tobrilus Andrassy, 1959 (several snp.)
n:zW genus near Tobrilus

Alaimus de Man, 1830

Amohidelus Thorns, 1939 (6 or 7 sovn.)

? new genus near Amnhidelus

Mononchus Bastian, 1865 (4% spp.)

Prionchulus (Cobb, 1916), Chitw. & Chitw. 1937

Mylonchulus (Cobb, 1916) Pennak, 1953, (2.snn,)
Cobbonchus Andrassy, 1958 (3 or 4 s39.)

Totonchus (Cobb, 1916) Altherr, 1950 (6 or 7 snp.)
Labronems Thorne 1939

Aporcelainus Thorne and swanger, 1936 (many snn.)

Dorylsimus Dujardin, 1845 (several sop,)

Sudorylaimus Andrassy, 1960 (several s»p.)

Mesodorylaimus Andrassy, 1960

Discolaimus Cobb, 1913

Pungentus Thorne & Swanger, 1936

Lfylencholaimus de Man, 1875. (ssveral son.)
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Enchodelus Thorns, 1939 (ssvoral soo.)

Actinolnimus Cobb, 1913

Nygolainus Cobb., 1913 (severazl son.)

Seetonama Thorne, 1920

B ————

Longidorus Micol., 1922 (2 sonv.)

? Longidorslls whornw, 1939
Bolondirz thorne, 1939 (ssveral sho.)
now genus near polondira (2 o 3 sop. )

ixonchlug Cobb, 1920

Dorylajinullus Cobb, 1913 (many 893.)

1

g Ui A g e o T OE
Dorvlainoides Thorne & owinger 1936

? Dorylliuwm Cobb, 1920

tvloncholaimellus Cobb, 1920 (szveral snp. )

nsw gonus and fomily or subifamily between Lentonchidae
and Ivlencholzinminae
new genus near Lylsotus Thorna, 1939

Amphorostornun n. gaen,

a considerable varisty of Lootoncnid sHo. which nced
further study to decsrwine goneric rosition.

Agapionerinls sv.
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6. The Mononchidae (Enoplida, Nematoda) of New
Zealand. II. The genus Iotonchugs (Cobb, 1916)
Altherr, 1950,



Nematologica 5 (1960): 260-274. Leiden, E .J. Brill

THE MONONCHIDAE (ENOPLIDA, NEMATODA) OF NEW ZEALAND
II. THE GENUS IOTONCHUS (COBB, 1916) ALTHERR, 1950

BY

W. C. CLARK
Rothamsted Experimental Station, Harpenden, Herts, England 1)

CoBB (1916) first erected Iotonchus as a subgenus of Mononchus Bastian, 1865
for large species with a small basal tooth or teeth, an elongated, three-ribbed
stoma, a long slender tail, and single or paired reflexed ovaries and he designated
M., gymnolaimus Cobb as the type species. ALTHERR (1950) and PENNAK (1953)
first gave lotonchus generic rank. Apparently unaware of this, ANDRASSY (1958)
did the same, but placed the forms with subventral teeth in a new genus Micon-
chus. 1t is not possible to separate some species (e.g. I. parazschokke: (Allgén))
from Mononchus using the generic definitions of CoBB (1916, 1917) or AN-
DRASSY (1958). In some species the dorsal tooth may lie partly in the anterior
and partly in the posterior half of the stoma. The position of the tooth apex is
not fixed and ranges over about ten per cent of the stoma length in most species.
With the possible exception of 1. zschokke: (Menzel) the stoma base is broad in
Iotonchns and pointed in Mononchus. The different types of oesophago-intestinal
junction in the two genera (CLARK, 1960) simplifies generic determination.

Iotonchnus (Cobb, 1916) Altherr, 1950. Emend.

Mononchidae. Stoma latge, barrel-shaped, with a broad base. Dorsal tooth ante-
riorly directed, moderate to small, often basal, but always within the posterior
two thirds of stoma. Subventral teeth or denticles absent. Oesophago-intestinal
junction tuberculate. Ovaries paired or single, reflexed. Testes paired opposed,
outstretched. Spicules paired, free. Gubernaculum simple or with lateral processes.
Lateral accessory pieces present or absent. Tail short, conoid, or long, conoid with
with a cylindroid end piece or filiform. Tail in both sexes similar or different.

Found in soil, mosses, liverworts, and forest litter.

Type species Mononchus gymnolaimus Cobb, 1893,

1) At present on study leave from Entomology Division, D.S.I.R., Nelson, New Zealand.
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The known species of lotonchus are:

L. acutus (Caobb, 1917) Andrdssy, 1958 1. ophiocercus n. sp.

L amphigonicus (Thorne, 1924) Andrdssy, L parazschokke; (Allgén, 1929) Andrissy,
1958 1958

L. basidontus n. sp. . percivali n. sp.

L. bathybins (Micoletzky, 1913) Andrdssy, , piracicabae (Lordello, 1953) Andrissy, 1958

1958
. brachylaimas (Cobb, 1917) Andrissy, 1958
. consimilis (Cobb, 1917) Andrissy, 1958
. gymnolaimus (Cobb, 1893) Andrissy, 1958
. jarri (Lordello, 1958) n. comb.
. maragnus n. sp.

. risoceiae (Carvalho, 1955) Andrissy, 1958
. similis (Cobb, 1893) Andrdssy, 1958
. simmenensis (Kreis, 1924) Andrdssy, 1958
. tenuicandatns (Kreis, 1924) n. comb.
. trichurns (Cobb, 1917) Andrissy, 1958
. zschokkei (Menzel, 1913) Andrassy, 1958

T S Sy
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lotonchus basidontus n. sp.
Figs. 1A-G
Ross
Holotype @ L = 1.81 mm; a = 30; b = 3.67; ¢ = 6.82; V = 9 59.87
Allotype 3 L = 1.95 mm; a = 30; b = 3.85; ¢ = 8.60; T = 19.5
Paratype @ L = 1.68 mm; a = 32; b = 3.76; ¢ =.7.16; V=758.18
Awatuna-Stafford @ L = 1.82 mm; a = 28; b =3.82; c = 6.85; V=285647
Awatuna @ L = 2.44 mm; a = 25; b = 4.32; c = 6.85; V= 1155215
Hongi's Track 29 (n=2) L = 1.91-1.95 mm; a = 31; b = 4.03-4.08;
= 6.45-6.66; V = 89 58.1-59.7 78

Cuticle 2 p thick, with very faint obsolescent striae. No lateral fields. Sub-
cuticle 3 p thick, not striated. Head narrowing anteriorly, lip region scarcely
offset. Lips and papillae not prominent in lateral view. Amphid situated one half
head-width behind lateral lip, aperture oval. In en face view lip region is hexa-
gonal, symmetrical; lips six, equal, inner edges rounded, outer edges angular.
Papillae in two rings, inner one with six, outer with ring of ten papillae. Amphid
apertures crescentic in this view. In lateral view stoma is barrel-shaped, width
five-eighths of the height, base broad, somewhat rounded, anterior portion not
greatly in-arched. Anterior aperture half as wide as the greatest width. Dorsal
tooth low, at 75 per cent of the length of the stoma, and occurring on posterior
limit of anterior dorsal clement. Tooth apex sharp; anterior edge of tooth concave;
posterior edge straight. Apart from the presence of the tooth, dorsal and sub-
ventral anterior stoma elements similar. Postero-dorsal element thicker than sub-
ventral members, but thins towards oesophageal lumen. Suture between anterior
and posterior elements clearly marked. Anterior four-fifths of stoma within a thin
muscular sheath; posterior fifth embedded in locally enlarged anterior end of oeso-
phagus. Oesophagus narrows a little to nerve ring at one-third of its length, then
increases slightly to occupy half the body-width. Dorsal oesophageal gland duct
at half the oesophagus length; subventral glands discharge into posterior third of
oesophagus. Oesophago-intestinal junction tuberculate (Fig. 1 C). Intestine with
abundant oil droplets and dark granules.

Female Vulva transverse; vagina thick walled, extending across one-third of
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body. Uteri and oviducts outstretched, a sphincter muscle present between uteri
and oviducts, but the glandular region, observed in other species, not clearly visible.
Ovaries reflexed through one third of length of oviduct and uterus. Ovaries half
as wide as body. Oocytes in a single row. Intestine passes to the left of anterior
and right of posterior ovary. Prerectum absent. Rectum straight, length two-thirds
anal-body width. Anal lips slightly protuberant. Tail 15 per cent of total length;
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Fig. 1. Iotonchus basidontns. A. head region; B. en face view of lip region; C. oesophago-intestinal
junction; D. lateral view of vulva; E. male tail; F. spicules and gubernaculum; G. female tail.
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ventrally arcuate, conoid in proximal half, then cylindrical, tip rounded. Caudal
glands and terminal duct present. Lateral cuticular pores as shown in fig. 1 G.

Male Testes paired, opposed, outstretched. Anterior testis five-sixths as long
as posterior. Vas deferens equal to half testicular length. At a level between the
second and third supplement the vas deferens swells to become the ejaculatory
duct which opens into the cloaca. Prerectum equal to ejaculatory duct in length.
Spicules paired, long, slender, free. Gubernaculum small, simple, without lateral
processes. Lateral accessory pieces wanting, Supplements fourteen, small, papilli-
form, equidistant. Tail similar to female. Caudal glands with terminal duct present.
Latera] cuticular pores as in fig. 1 E.

Specific differentiation. 1. basidontus most closely resembles 1. gymnolaimus
(Cobb) and I. consimilis (Cobb); two species which need redescription. From these
L. basidontus is distinguished by the presence of paired ovaries, the head which is
not offset, the shape of the amphid (duplex in I. consimilis), the thickness of
the stoma wall (thin in I gymnolaimus) and the tail shape (tip swollen in
L. gymnolaimus).

Type slides. In nematode collection, Entomology Division, D.S.LR., Nelson,
N.Z.

Type locality. Ross, Westland in Lolium perenne L.-Trifolium repens L.-An-
thoxanthum odoratum L. pasture. Soil type: Hokitika fine sandy loam (a recent
alluvial soil derived from schist).

Other localities. Kumara Beach, Hydrocotyle L. sp. — Trifolium repens L.
turf; Awatuna, water-logged soil with Ranunculus L., Hydrocotyle L. and Juncus
L.; Awatuna-Stafford, Carpodetus serratus Forst.-Weinmannia racemosa Linn. fil.
scrub; Hokitika, mental hospital terrace, swampy land with sedges, Juncus L., and
Drosera L. spp.; Hongi’s Track, Beilschmiedia Tawa Benth. & Hook f.-Knightia
excelsa R. Br. forest litter; Kiripaka, Beilschmiedia Taraive Benth. & Hook. f.-
Vitex lucens T. Kitk forest litter.

Remarks Several specimens had rhabditids and tylenchids in the intestine. There
appear to be no grounds for separating the Awatuna female from the others,
though the measurements indicate a larger animal with a slightly shorter oeso-
phagus.

lotonchus maragnus n. sp.
Figs. 2 A-1

Sergeants Hill
Holotype 9 L =4.22 mm; a = 69; b= 7.14; ¢ = 2.95; V=163597
Paratype 1 @ L=3.64 mm; a = 59; b= 6.33; ¢ = 2.31; V=1538910
Westport Pakihi
Allotype 3L =33mm;a= 53b=0624;c=266,T = 24

Cuticle 1.5 p thick with obsolescent fine annuli in caudal region. No lateral
fields. Subcuticle 2.5 p thick. Body tapers slightly anteriorly; lip region offset by
slight constriction. In lateral view lips closely approximated. Amphids small, cup-
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like, aperture a transverse slit. In en jace view lip region almost circular; divided
mto six equal segments, Inner lip margins pointed, outer margins rounded. Pa-
pillae in two rings; inner ring of six and outer ring of ten (two papillae on each

[
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Fig. 2. Iotonchus maragnus, A, head region; B. en face view of lip region; C. ocsophago-intestinal
junction; D. lateral view of vulva; E. female tail; F. anal region of male; G. female tail; H. spicule,
gubernaculum and lateral accessory piece; 1. supplements.
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of the submedian lips and one on cach lateral). Amphid apertures crescentic in
this view.

In lateral view stoma barrel-shaped, broad at base, three-quarters as wide as
long, length equal to head width. Dorsal tooth apex at 59-61 per cent of stoma
length. Anterior edge of tooth straight, horizontal; posterior edge intersects dorsal
stoma wall at suture between anterior and posterior elements. Apart from dorsal
tooth, ventral and dorsal stoma walls similar, in-arched anteriotly. Anterior stoma
aperture two-fifths of greatest stoma width. Posterior elements similar. Outer
surface of stoma with fine transverse striae. Anterior four-fifths of stoma within
thin muscle sheath; posterior fifth embedded in expanded end of oesophagus.

Oesophagus narrows a little to nerve ring at one-third of its length where it
occupies half body-width, then gradually expands to three-fifths body-width. Oeso-
phageal gland ducts occur at 44, 63-67, and 93-96 per cent of the oesophageal
length. Oesophago-intestinal junction tuberculate, funnel-shaped valve not seen.
Posterior face of sphincter muscle with several large glandular (?) cells. Intestine
as usual.

Female Vulva transverse. Vagina thick walled, extending across one third to
half body-width. No radiating muscles seen. Uteri paired, opposed, outstretched,
with conspicuous sphincter muscle and glandular region at uterus-oviduct junc-
tion. Ovary half as wide as body, reflexed through one sixth length of oviduct
and uterus. No pre-rectum. Rectum straight, equal to anal-body-width. Tail ex-
tremely attenuated, filiform, approximately one-third of body length. Caudal
glands present, terminal duct absent. Caudal cuticular pores as in fig. 2 E.

Male Testes paired, opposed, outstretched. Length of testes equal to length of
vas deferens. Vas deferens enlarged posterior to second supplement where it be-
comes the ejaculatory duct. Ejaculatory duct and prerectum equal. Supplements
twelve, small, low, almost equidistant. Spicules paired, free, slender, curved, with
thickened median strand in distal three-quarters, tips bifid, head sigmoid. Paired,
notched, lateral accessory pieces present. Gubernaculum large, thickened behind
the spicules, lateral processes large, thin, partly enveloping the spicules and lateral
accessory pieces. Tail similar to female.

Specific differentiation. The extremely long whip-like tail 34-43 per cent of
the total length readily separates I. maragnus from all other species in the genus
except 1. trichurus Cobb and 1. percivali n. sp. It is distinguished from 1. trichurus
by the paired ovaries and larger size and from I. percivali by the more anterior
position of the vulva, the slightly longer tail and the smaller size. In the only
males available there are twelve supplements in 1. maragnus and eighteen in
L percivali.

Type slides. Entomology Division, D.L.S.R., Nelson, N.Z.

Type locality. Sergeant’s Hill, Pakihi, N.Z.M.S.1. S23/24, 135724, 30 metres.
Vegetation Gleichenia circinata Swartz, Leptospermum scoparium Forst., Cla-
dium teretifolium R. Br., Sphagnumn falcatulum Bresch. Soil: Sergeant series (gley
podsols).
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Other locality. Westport Pakihi, vegetation as above,

Remarks A nemativorous species; food in the intestine includes larvae of its
own species. Both localities with wet, mature gley podsol soils. The specific name
alludes the whip-like tail (Greek pdpayvae = whip).

lotonchus ophiocercus n. sp. °

Figs. 3 A-H
Holotype ¢ (Barrytown) L =4.03mm;a= 41;b = 4.75; c = 4.88;
V = 1256610
Allotype 8 (Waimangaroa) L=382mm;a=46;b = 517;c = 576;
T = 15

Paratypes (Barrytown) 2 29 L = 3.82 mm; a = 45-47; b = 4.81-4.85; ¢ =
4.68; V = 910 53,9-61.9 5-10

(Kumara Beach) @ L =398 a=44;b =492;c= 521,V =
54.5
é L=375mm;a= 38;b=4.58; c = 10.5;
= 24.6

Cuticle 3 p thick, with exceedingly fine annuli only visible under very favour-
able conditions, usually appearing smooth. No lateral fields. Subcuticle 2 p thick.
Lip region scarcely offset. Lips rather closely approximated. Amphids cup-shaped;
aperture narrow, elliptical, situated at level of anterior limit of stoma walls. En
face view (of larva) shows a rounded hexagonal lip region, lips equal, inner
edges pointed. Papillae in two rings, inner ring of eighteen papillae, (three on
each lip arranged in an obtuse triangle), outer ring of ten papillac. Abutting edges
of the stomal clements slightly thickened on the inner side only. In lateral view
stoma barrel-shaped, broadly rounded at base; anterior aperture four-fifths of
maximum stoma width. Dorsal tooth apex at 54-60 per cent of stoma length.
Tooth apex sharply pointed, anterior edge slightly convex, almost horizontal; lower
edge slightly convex in middle and metging with lower stoma wall a short dis-
tance anterior to the suture between the anterior and posterior elements. Dorsal
wall indented below tooth. Anterior parts of dorsal and ventral walls similar,
incurved anteriorly, ventral wall appeats slightly thicker due to thickening at abut-
ting edges of subventral elements. Dorsal posterior element shorter and thicker
than subventrals. Suture between anterior and posterior elements clearly marked.
Outer surface of stoma with fine transverse striae. Anterior four-fifths of stoma
enveloped in thin muscle sheath; posterior fifth embedded in locally expanded
oesophagus.

Oesophagus narrows rapidly behind stoma base to about half body-width and
remains this width to nerve ring at one-third of its length, then gradually ex-
panding to half body-width in conformity with general body contour. Dorsal oeso-
phageal gland opens into oesophagus near middle; subventral glands discharge
into posterior third.
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C. oesophago-

lateral accessory piece and

>

Fig. 3. lotonchus ophiocercus. A. head region; B. en face view of lip region of larva;

D. tail of paratype male; E. detail of gubernaculum
spicule; F. tail of male allotype; G. female tail; H. tail tip.

intestinal junction;
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Oesophago-intestinal junction tuberculate. Intestine a simple tube eight to twelve
cells in diameter; cells packed with oil globules and dark granules.

Female Vulva transverse. Vagina with well developed musculature, extending
half way across body. Uteri paired, opposed, outstretched, with a well developed
sphincter muscle and glandular zone at the uterus-oviduct junction, Ovary reflexed
through one-fifth of oviduct and uterus length. Ovary half as wide as body. A
few cuticular pores sometimes present in the region of the vulva. Intestine passes
to right of anterior ovary and to left of posterior one, Prerectum absent. Rectum
straight, one anal-body-width long. Posterior anal lip slightly protuberant.

Tail very long, equal to one-fifth of the body length; tapering smoothly, ventrally
arcuate, tip rounded. Caudal glands and sub-terminal duct present. Cuticular pores
as shown in figure 3 G.

Male Testes paired, outstretched, opposed, sperms abundant; not arranged in
any pattern. Vas deferens equal to testicular length; greatly dilated posterior to
third supplement to become ejaculatory duct. Anterior half of ejaculatory duct
much wider than posterior. Prerectum commences opposite fourth supplement.
Spicules paired, free, slender, especially in distal half; heads knobbed; one and a
quarter anal-body-widths long. Gubernaculum similar to that of I. maragnus.
Lateral accessory pieces notched. Supplements eleven or thirteen, each with a low
rounded papilla. Allotype male tail similar to female. Paratype male tail much
shorter than other male or females. Caudal glands present; terminal duct not seen.

Specific differentiation. 1. ophiocercus is unique in possessing a long tail (c =
about 5), and a tooth the apex of which lies near the middle of the stoma. Some
species have a tail as long, or longer than opbiocercus (e.g. trichurus, tenuiden-
tatus, maragnus and percivali), but all these have the tooth apex clearly in the
posterior half of the stoma.

Type slides. All in Nematode Collection, Entomology Division, D.S.LR., Nel-
son, N.Z.

Type locality. Johnson’s Reserve, Barrytown, N.Z.M.S.1., S 37, 847223, 30
metres, in forest dominated by Weinmannia racemosa Linn. f. and tree ferns. Soil
Tkamatua fine sandy loam (an immature podsol).

Other localities. Kamara Beach in H ydrotyle L.-Trifolinm repens L. turf; Crai-
gielachie, Otago in Agrostis tennis L.-Dactylis glomerata L.-Trifolium repens L.
pasture; Collingwood Pakihi, Cladiuin teretifolium R. Br., Gleichenia circinata
Swattz, Drosera pygmaea DC.; Wharekohe, Gleichenia circinata Swattz, Juncus
L. sp. Leptospermum scoparium Forst,

Remarks. This species has been collected from wet podsolic soils only.

Many specimens had nematode remains in the intestine; dorylaimoid spears and
spicules as well as I. ophiocercus stomas have been seen.

The name is derived from the nature of the tail (o — a serpent, xéoxog
— a tail).
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Totonchus parazschokkei (Allgén)
Figs. 4 A-F
Mononchus parazschokbei Allgén, 1929 p. 224 figs. 6a, b.

Mononchus (lotonchus) parazschokkei Goodey 1951 p. 272
Totonchus parazschokkei Andrissy 1958 p. 159

Males unknown. (For measurements of females sec Table I).

Fig. 4. Iotonchus parazschokkei. A. head region; B. en face view of lip region; C. oesophago-
intestinal junction; D. female reproductive organs; E. ventral view of vulva; F. female tail.

Cuticle smooth, 3 u thick; no lateral fields. Subcuticle 1 p thick. Lip region
scarcely offset. Amphids small, cup-like; aperture oval, situated posterior to outer
lateral cephalic papilla. In en face view lip region hexagonal; lips equal and sym-
metrical, inner lips rounded, outer lips angular; inner ring with six papillae, outer
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ring with ten. Inner papillae situated on eminences near middle of each lip; outer
papillae near the tips of the lips. Stoma circular in cross section.

In lateral view stoma heavily sclerotized, ovate, anterior end widest. Stoma
widest at 47-55 per cent of its length. Dorsal tooth apex occurs at 46-56 per cent
of the stoma length. Anterior edge of tooth straight or neatly so, sloping slightly
posteriorly. Posterior edge of tooth slightly convex, quickly merging with general
contour of posterior portion of stoma wall. Posterior to dorsal tooth outer surface
of stoma is indented. Anterior to tooth dorsal wall is similar to, but thinner than
the gently curving, anterior, ventral wall. The dorsal posterior element thicker
and shorter than ventral ones. Posterior fifth of stoma embedded in slightly ex-
panded end of oesophagus. Anterior four-fifths sutrounded by a thin muscle
sheath. ‘

Oesophagus narrows a little to nerve ring, at one-third of its length, and then
expands again, generally occupying half of body width. Oesophago-intestinal
junction tuberculate with a well developed sphincter muscle. Intestine as usual.
Vulva o transverse slit, one-third as wide as body, with thickened lips. Vagina
thick walled, extending half way across body. Uteri paired, outstretched, opposed,
and reflexed through half length of oviduct and uterus. Usually one or two eggs
in the uteri at a time.

No prerectum. Rectum slightly arcuate, one to one and a quarter anal-body-
widths long. Tail short, conoid, ventrally arcuate. Candal glands present. No ter-
minal duct. Three pairs of lateral cuticular pores present distributed as in fig. 4 F.

Specific differentiation. 1. parazschokkei is similat to I. amphigonicus (Thorne)
and I. zschokkei (Menzel), but is distinguished by the longer tail.

Localities. Arthur’s Pass and Takake Hill in Nothofagus Blume forest litter;
Lake Mahinapua in Dacrydium capressinum Soland-Quintinia acutifolia T. Kirk
forest litter; Barrytown in Weinmannia racemosa Linn. f.-tree fern litter; Four
Mile River, Buller, and Sergeant’s Hill from soil under Gleichenia circinata Swattz
and §phagnum; Iron Hill, Cobb River soil under Carpha alpina R. Br.; Kerikeri
soil under Leptospermum scoparium Forst. and Hakea acicularis R. Br.; Kiripaka
Beilschmiedia Taraive Benth. & Hook. f.-Vitex lucens T. Kitk forest litter; Hongi’s
Track Beilschmiedia Tawa Benth. & Hook. f.-Knightia excelsa R. Br. forest litter;
Rerewhakaitu soil under Leptospermum scoparium Forst. and Poa caespitosa Forst.;
Waiotapu Dacrydium cupressinum Soland.-W einmannia racemosa Linn. f. forest
litter; Waitaanga Saddle in liverworts and mosses; Mt. Messenger Olea Cunning-
bamii Hook. f.-Vitex lucens T. Kirk forest litter.

Remarks. This species varies in length, but there are no conspicuous breaks in
the serwcs of measurements, or morphological differences between the largest and
smallest specimens. It inhabits soil, moss and litter.
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Iotonchus percivali n. sp.
Figs. 5 A-I

Holotype ¢ (Runanga) L = 5.94 mm; a= 71; b = 5.02; ¢ = 3.79;
V=1B5151
Allotype & (Reefton) L = 6.10; a = 74; b = 5.06; ¢ = 4.15; T = 31
Cuticle 4 p thick, smooth on body, annulated on tail. No lateral fields. Sub-
cuticle 3 p thick. Lip regions slightly offset, lips closely apposed, almost fused.
Amphids cup-like; aperture narrow, situated near anterior end of sclerotized stoma.
In en face view lip region circular, lateral lips smaller and more pointed on inner
edge than sub-median lips. Outer edge of lips rounded. Papillae in two rings of
six each. In lateral view sclerotized stoma is barrel-shaped, base broad; greatest
width at one-quarter of its length where it occupies three-quarters of body-width.
Dorsal tooth apex at 63 per cent of stoma length. Anterior edge of tooth straight,
horizontal; apex rather blunt. Posterior edge of tooth intersects stoma wall at
suture between anterior and posterior clements. Dorsal and ventral walls similar.
Dorsal posterior element slightly thicker than subventrals. Suture between anterior
and posterior elements distinct. Outer surface of stoma transversely striated. Sub-
dorsal and sub-ventral cuticular pores near widest part of stoma. Muscular sheath
about anterior part of stoma very thin. Anterior end of oesophagus expanded
about stoma base, then narrowing to half body-width at nerve ring at one-fifth of
oesophageal length, gently expanding beyond this to two-thirds body-width. Oeso-
phago-intestinal junction tuberculate. Intestine with abundant oil droplets and dark
granules.

Female Vulva transverse. Vagina thick walled, extending across half body-width.
Uteri paired, outstretched, opposed, a strong sphincter and glandular region at
uterus-oviduct junction, Upper part of uterus in holotype filled with sperm. Ovary
half as wide as body, reflexed through one-third length of oviduct and uterus.
Intestine passes to left of anterior ovary, and to right of posterior one. No pre-
rectum; rectum slightly arcuate, length almost equal to anal-body-width. Tail ven-
trally flexed when fixed, long (26 per cent of body length), filiform, tip rounded.
Caudal glands and terminal duct present. Cuticular pores few on proximal part
of tail, more common on annulated distal two thirds.

Male Testes paired, opposed, outstretched, with abundant sperm randomly ar-
ranged. Vas deferens length equal to both testes. Opposite first supplement vas
deferens expands to become cjaculatory duct, and the intestine narrows to form
prerectum. Spicules paired, free, moderately heavy, knobbed on upper end with a
thickened median rib on distal 85 per cent. Gubernaculum with thickened keel
behind spicules and with lateral pieces which flank spicules. Parallel to and a
little in front of lateral processes are notched, lateral accessory pieces. Supplements
eighteen, low, papilliform, with rather sigmoid “cores”. Tail similar to female.
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Fig. 5. lotonchus percivali. A. head region; B. en face view of lip region; C. oesophago-intestinal
junction; D. posterior limb of female reproductive system; E. male supplements; F. anal region of
male; G. spicule, gubernaculum and lateral accessory piece; H. male tail; I. female tail.
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Specific differentiation. Another species of the long-tailed group of Iotonchus;
readily distinguished from all othets by its latge size, paired ovaries, median vulva
and long tail.

Type slides. Entomology Division, D.S.I.R., Nelson, N.Z.

Type locality. Runanga, Westland, N.Z.M.S.1. 8§44, 774951, 20 metres. Very
wet pacture, Holcus lanatus L., Agrostis tenuis L., Juncus L. sp., Ranunculus repens
L.; soil: Karangarua fine sandy loam—a recent, poorly drained alluvial soil.

Other locality. Reefton in Sphagnum swamp.

Remarks. This species is named in honour of my teacher, the late Prof. E. Per-’
cival, of the University of Canterbury.

ZUSAMMENFASSUNG

Die Mononchiden (Enoplida, Nematoda) Neu-Seelands. 2. Die Gattung Iotonchus (Cobb, 1916)
Altherr 1950.

Toronchus (Cobb, 1916) Altherr 1950 wurde neu definiert. Die Gattung unterscheidet sich von
Mononchus Bastian durch die tuberkulate Verbindung vom Qesophagus zum Darm, den Dorsalzahn,
der ganz oder hauptsichlich in der hinteren Hilfte der Mundhohle liegt, und durch die breite Basis
der Mundhdhle. I. jairi (Lordello, 1959) n. comb. und I. tenuidentains (Kreis 1924) n. comb.
wurden aus der Gattung Mononchns in die Gattung Iotonchus iberfiihrt.

1. basidontus n. sp. unterscheidet sich von I. gymnolaimus und I. consimilis durch den Besitz
von paarigen Ovarien. I maragnus n. sp. ist durch den Besitz eines sehr langen fadenfGrmigen
Schwanzes (¢ = 2,3 bis 2,9) und die Lage der Vulva (V = 36-39) charaktetisiert, I. ophiocercus
n. sp. ist die einzige langgeschwinzte Art der Gattung mit der Zahnspitze nahe der Mundhéhlen-
mitte. I, percivali n. sp. ist die grosste Art der Gattung (L = 6 mm). Sie hat einen langen Schwanz
(¢ = 3,8 bis 4,1), eine mittelstindige Vulva und paarige Ovarien. 1. parazschokkei (Allgén 1929)
wurde neubeschrieben.
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1. A REVISED CLASSIFICATION OF THE ORDER
ENOPLIDA (NEMATODA)

By W. C. Crarg, Rothamsted Experimental Station, Harpenden, Herts,
England.*

(Received for publication, 5 December 1960)

Summary

The order Enoplida is re-classified into seven sub-orders mainly on the basis of the
arrangement of the oesophageal glands and their ducts. The sub-orders recognised are
Enoplina, Alaimina n. sub-order, Dorylaimina, Trichosyringina (composed of the
Mermithoidea and Trichuroidea) and Dioctophymatina. The Mononchidac are removed
from the Tripyloidea and with the Bathyodontidae n. fam. (type genus Bathyodontus
Fielding, 1950) comprise the Mononchoidea n. superfamily within the Dorylaimina.
The Belondiridae and Nygolaimidae have been redefined, Nygellus Thorne, 1939 is
transferred from the former to the latter and the Nygolaimellinae n, subfam. (type
genus Nygelolaimellus Loos, 1949) erected. The Campydorinae are removed from
the Leptonchidae and elevated to family rank. The Trichodorinae are given family
rank, and with the Diphtherophotidac form the Diphtherophoroidea within the
Dorylaimina, In the Trichutoidea four families and four subfamilies are recognised
(Table 1). Skrjabin & Schikhobalova’s 1954 proposal to unite the Trichuroidea with
the Dioctophymatina is rejected on the grounds of morphology and life history. It
is considered that the life history of Dioctophyme renale indicates a relationship
between the Dioctophymatina and the Gordiacea, The name Octonchus nom. nov, is
proposed pro Polydontus Schultz, 1932 preocc., nec, Polydontus Blainville, 1826 a
mollusc,

INTRODUCTION

Filipjev (1934) and Chitwood (1937) have rendered a signal setvice to
nematology in leading the way towards a satisfactory classification of the
Nematoda as a whole. Chitwood’s (1937) classification was reprinted in
expanded form in Chitwood and Chitwood’'s (1937) “Introduction to
Nematology”, and again with some modifications in the revised edition of
1950. T. Goodey (1951) in “So#l and Freshwater Nematodes” used the
Chitwoods’ 1937 classification for the most part, with modifications from
Thorne (1939) in the Dorylaimoidea. The later works of the Chitwoods,
T. Goodey, and Thorne have firmly established the main points of Chit-
wood’s 1937 classification of the Enoplida for workers on soil and plant
parasitic nematodes. Workers on marine nematodes use a slightly different
classification; e.g. Wieser (1953a) regards all the subfamilies of the Eno-
plidae as families. The taxonomy of the Enoploidea needs extensive study;
that proposed here will suffice in the interim. Because of the small number
of animal parasitic genera contained within the Trichuroidea and the
Dioctophymatina animal parasitologists have, with the exception of Russian
workers, been little concerned of late with the higher classification of this
order. The exception is Skrjabin & Schikhobalova in Skrjabin, Schikho-
balova, Sobolev, Paramonov & Svaarikov (1954) who have proposed a
number of changes in the dlassification of these forms. The suggested
changes include the removal of the Trichocephalata (suborder) Skrjabin &

*At present on study leave from Entomology Division, D.S.LR., Nelson, New Zealand.

N.Z, J. Sci. 4:123-50.
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Shultz, 1928 (= Trichuroidea Railliet, 1916) from the Enoplida and
uniting -them with Dioctophymata Skrjabin, 1927 (suborder) under the
name Trichocephalida Spasski, 1954 in Skrjabin ef 4/, 1954. No reason
are given for these changes. '

If the Trichuroidea are to be united with any other group at the ordinal
or subordinal level their logical partners are the Mermithoidea with which
they share many features, e.g. the oesophageal glands are represented by a
stichosome outside the contour of the oesophagus, pore-like amphids,
often a single spicule, and the presence of a stylet in the larval stage which,
as Filleborn (1923) pointed out, suggests an afhinity between the two
groups. The stylet occasionally persists in adults of both superfamilies. The
Dioctophymatina on the other hand are characterised by the presence of
highly polynucleate oesophageal glands, which discharge anteriotly, con-
tained within the contour of the oesophagus, and a conspicuous caudal
sucker in the males — all features not found in the Trichuroidea. Wood-
head (1950) has confirmed the observation of Lukasiak (1930) that the
first stage larva of Dioctophyme renale possesses a stylet. This may be
regarded as indicative of an affinity between the dioctophymatids, the
trichurids, mermithids, and the dorylaimids, and would justify the reten-
tion of all these groups within the Enoplida. Primarily because of the
differences in the arrangement of the oesophageal glands, and because of
the occurrence of a Gordius-like stage in the life history I prefer to keep
the Dioctophymatina separate from the Trichuroidea, though admitting a
degree of afhnity on other grounds as suggested by Rauther (1918).

The great similarity of life history and of the morphology of larval
stages of Dioctophyme renale (Woodhead, 1950) and gordiids appears to
indicate that these two groups may be much closer phylogenetically than
has hitherto been supposed.

The presence of a dorylaimoid oesophagus in the Tetradonematidae, a
dorylaimoid spear in all mermithid larvae, and of cyathiform amphids in
some, as well as the pre-anal supplements in males point as Steiner (1917)
and Filipjev (1934) have suggested, to an affinity between the Mermithidae
and the Dorylaimoidea. In the work which follows Skrjabin et al’s pro-
posals are rejected.

Hyman (1951) gave a classification of the Nematoda into 17 orders
without higher groups. The diagnoses are vague and insufficiently precise to
be useable. The Chitwoods’ (1937) division into two main groups Phas-
midia or Sercenentea, and Aphasmidia or Adenophorea is retained as a
matter of taxonomic expediency. The usefulness of these divisions in prac-
tical nematology is doubtful.

The present study arose out of the writer’s work on the Mononchidae
(Clatk, 1960 a, b, ¢ 1961 a, b ¢) during the course of which it became
appatent that the Mononchidae had very little in common with the rest
of Chitwood's Tripyloidea, but much in common with the Dorylaimoidea.
As it is now over twenty years since Chitwood's classification was erected
and as much new knowledge has become available in the meantime the
opportunity is taken to incorporate this into the existing framework and
to make such changes as seem necessary.
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TaBLE 1—Proposed Classification of the Enoplida

Order ENOPLIDA

Suborder Superfamily Family Subfamily
I Enoplinae
. Leptosomatinae
,rENOPLIDAE 1 Phanodermatinae
Oxystominae
ENorvLomea LAURATONEMATIDAE
Oncholaiminae
i ONCHOLAIMIDAE Eurystominae
ENOPLINA Enchilidiinae
TRIPYLOIDEA {TRIPYLIDAE {
Ironinae
IroNipAR { Cryptonchinae
ALAIMINA ALAIMIDAE
[’ MONONCHOIDEA { MONONCHIDAE
! BATHYODONTIDAL
r Dorylaiminae
DORYLAIMIDAE Actinolaiminac
Tylencholaiminac
OPAILAIMIDAE

BELONDIRIDAE
DORYLAIMINA % DORYLAIMOIDEA J

{ Nygolaiminae

NYGOLAIMIDAE ! Nygolaimellinae

LEPTONCHIDAE
|_CAMPYDORIDAL

DIPHTHEROPHOROIDEA g DiPHTHEROPHORIDAE

- TRICHODORIDAE
~ MERMITHOIDEA § MERMITHIDAE
| TETRADONEMATIDAE
TRICHOSYRIN- {
GINA . Trichurinae
TRICHURIDAE { Capillariinae
TRICHUKOIDEA R Trichosomoidinae
TR[CHOSOM,OIDIDAL | Anatrichosomatinae
TRICHINELLIDAE
CYSTOOPSIDAE
DIOCTOPHY- . § Dioctophymatinae
MATINA DIOCTOPRYMATIDAE ) Ey\t onoylidinae

SOBOLIPHY MATIDAE
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PROPOSED CLASSIFICATION

Chitwood’s classification into suborders is based in part on the nature of
the oesophageal glands and their ducts. It is proposed to utilise this charac-
ter more fully in the subdivision of the Enoplida. On this basis it is pos-
sible to divide the order into five readily definable suborders (see Table 1
and Fig. 1). The type and arrangement of the oesophageal glands and
their ducts in the different suborders is shown schematically in Fig. 1. In
the Enoplina the oesophageal glands arc uni- or multi-nucleate and at least
three of the glands discharge into the oesophageal lumen anterior to the
nerve ring, commonly in the stomatal region. In the Alaimina n. suborder
there appears to be seven uninucleate oesophageal glands which discharge
anterior to the nerve ring. The Dorylaimina are characterised by having
five (only three in Leptonchus) usually uninucleate oesophageal glands
with all the ducts posterior to the nerve ring. In the Trichosyringina the
oesophageal glands lie outside the contour of the oesophagus as a sticho-
some, Highly polynucleate, dichotomously branching oesophageal glands
which lie within the contour of the oesophagus and which discharge
anteriorly to the nerve ring characterise the Dioctophymatina.

\—
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- B G H_
Enoplina Alaimina  Dorylaimina Trichosyringina phDygg‘t:l?\‘q

FiG. 1—Diagrams illustrating the various arrangements of the oesophageal glands and
their ducts in the Enoplida. A.Enoploidea, B. Tripyloidea, C. Alaimidae,
D. Mononchoidea, E. Dorylaimoidea, F.Cystoopsidae, G. Mermithoidea and Tri-
churoidea excluding Cystoopsidae, H. Dioctophymatina. (Partly after Chitwood &
Chitwood.)
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i |

L/
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Fi, 2—Diagrams to illustrate the tertninology used to describe types of oesophagus.
A. cylindroid, B. conoid, C.crenate, D. multibulbar, E. dorylaimoid, F. bi-bulbar.

At the level of superfamilies fewer changes have been made. The con-
ception of the Tripyloidea has altered somewhat since 1937. Thorne (1939)
removed the Alaimidae to the Dorylaimoidea. In 1950 the Chitwoods
moved the Ironidae from the Enopliodea to the Tripyloidea, but retained
the Alaimidae in the Tripyloidea. In the present scheme the Alaimidae are
transferred to a newly created suborder Alaimina. The Alaimidae did not
conform with the other members of the Tripyloidea, nor with other mem-
bers of the Dorylaimoidea. The Alaimina possess a number of dorylaimoid
and tripyloid characters as well as some special ones of their own. These
characters are mentioned in Table 2. The greatly reduced stoma of the
Alaimids is reminiscent of some Ironidae and male Enchilidiinae.

On balance it seems that the Alaimina may have an ancestry with much
in common with the Tripyloidea and Dorylaimoidea, but have diverged
along a different evolutionary line.

The Mononchidae have also been removed from the Tripyloidea, and in
combination with the Bathyodontidae n. fam. form the Mononchoidea
within the Dorylaimina. The Mononchidae have very little in common with
the Tripyloidea, but share the following features with the Dorylaimoidea:
similar arrangement of the oesophageal gland cells and their ducts; the
absence of cephalic setae; a greatly reduced excretory system; the common
occurrence of a sphincter muscle and glandular region at the junction of the
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oviduct and uterus (T. Goodey, 1942, J. B. Goodey, Peacock and Pitcher
1960, Clark 1961 b, c); the large number of preanal supplements; the
presence of cuticular caudal pores, and the occupation of the same general
type of habitat. '

TaBLE 2—The Distribution of Certain Characters in the Alaimina, Dorylaimoidea,
and Tripyloidea

Character ALAIMINA DoORYLAIMOIDEA TRIPYLOIDEA

Stoma unarmed, reduced + — —
seven oesphageal glands -+ — —
testis single -+
oesophagus dorylaimoid +

4
pair of adanal supplements present — +- —
+

prerectum present —

+

spicules tripyloid + —

oesophageal gland ducts ant. to nerve
ring + —

gubernaculum present — —

caudal glands present . — —_

+ o+ o+ o+

cephalic setae present — —

The Dorylaimoidea have been further restricted to exclude the Diphthero-
phoridae (sensz Thorne, 1939) which have been raised to superfamily
rank. The presence of the Diphtherophidae within the Dorylaimoidea has
long been a matter of doubt, and because they differ from the rest of the
Dorylaimoidea in so many characters e.g. a different type of spear, the
presence of a gubernaculum, a distinct excretory pore, an unpaired testis,
and the absence of a prerectum and adanal supplements it is considered
advisable to remove them from the Dorylaimoidea. This action emphasises
their distinctive characters and makes the Dorylaimoidea a more compact
group. The Diphtherophoroidea may have to be removed from the Dorylai-
mina in the future. ,

In the following section the changes which have been made in the
families, subfamilies and the distribution of genera and species are noted
after the diagnoses of the relevant groups.

DIAGNOSES

In the diagnoses information given in the higher categories is not men-
tioned again in the lower ones except to restrict the diagnoses of the lower
category. In the lists of genera synonyms are not new unless marked as
such.



1961] CLARK — ENOPLIDA (INNEMATODA) 129

Order ENOPLIDA

Adenophorea. Amphids pocket-like to pore-like or tuboid; caudal glands
present or absent; subventral oesophageal glands opening either near
anterior end of oesophagus or in posterior half; glands sometimes dupli-
cate, rarely polynucleate; or outside the contour of the oesophagus as a
stichosome; oesophagus cylindroid or conoid, rarely bi- or muti-bulbar,
commonly with a narrow anterior part and a wider glandular posterior part,
or greatly attenuated. Setae present or absent. Habitat — marine, freshwater,
soil, parasitic in arthropods and vertebrates.

Suborder ENOPLINA

Enoplida. Head usually bearing 6 + 10, 10, or 6 + 4 setae (setae
absent in a few scattered genera); amphids usually pocket-like; typical
stylet absent; three or more oesophageal glands opening in the stomatal
region, glands mostly uninucleate; oesophagus grossly cylindrical, conoid;
or multibulbar; intestine functional; ovaries reflexed, female reproductive
system simple; male with two spicules (very rarely none or one) ; muscular
caudal sucker absent; caudal glands usually present; hypodermal glands
commonly well developed; excretory system absent or consisting of one
ventral cell. Polymyarian or meromyarian. Habitat — mainly marine or
freshwater, some genera in moist soil.

Superfamily ENOPLOIDEA Schuur.-Stekh. & de Coninck, 1933
Enoplina. Cuticle of head duplicate; males with 0, 1 or 2 supplements.

Family ENOPLIDAE Baird, 1853

Enoploidea. Stomatorhabdions poorly sclerotised; with or without man-
dibles; without a distinct stomatal capsule; stoma surrounded by oesopha-
geal tissue. Type genus: Enoplus Dujardin, 1845,

Subfamily ENOPLINAE Micoletzky, 1922

Enoplidae. With three bifurcate mandibles; oesophagus cylindrical;
amphids pocket like; males with one tuboid preanal supplement. Type
genus: Enoplus Dujardin, 1845.

Other genera—

Enoploides Savaljav, 1912 Paramesacanthion Wieser, 1953
Enoplolaimus de Man, 1893 Parasavaljevia Wieser, 1953
Enoplonema Kreis, 1934 Parenoplus Filipjev, 1927
Epacantbhion Wieser, 1953 Rbabdodemania Bayliss & Daubney,
Hyalacanthion Wieser, 1959 1926

Mesacanthion Filipjev, 1927 Savaljevia Filipjev, 1927
Mesacanthoides Wieser, 1953 Trichenoplus Mawson, 1956
Metenoploides Wieser, 1953 n. syn. Filenoplus Mawson 1956

Oxyonchus Filipjev, 1927
Sig. 9
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Genera doubtfully included—
Chaetonema Filipjev, 1927 Fenestrolaimus Filipjev, 1927
Donsinema Allgén, 1949

Subfamily LEPTSOMATINAE Micoletzky, 1922

Enoplidae. Without mandibles; posterior part of oesophagus distinctly
muscular; oesophagus usually cylindrical, rarely conoid, never vesiculate;
subventral oesophageal glands may be multinucleate. Amphids pocket-like;
males with one or two tuboid supplements (rarely absent, Stenolaimus).
Type genus: Leptosomatum Bastian, 1865.

Other genera—

Anticoma Bastian, 1865 Paranticoma Micol. & Kreis, 1930
Anticomopsis Micol. & Kreis, 1930  Platycoma Cobb, 1893

Antopns Cobb, 1913 Platycomopsis Ditlevsen, 1926
Barbonema Filipjev, 1927 (syn. Dactylonema Filipjev, 1927)
Cylicolaimus de Man, 1890 Stenolaimus Marion, 1870

(?syn. Nadolaimus Allgén, 1929)  Synonchus Cobb, 1893

Jagerskidldia Filipjev, 1916 (syn. Fiacra Southern, 1914)
Leptosomatides Filipjev, 1918 Thoracostoma Marion, 1870
Leptosomatina Allgén, 1951 (syn. Deontostoma Filipjev, 1916)
Leptosomella Filipjev, 1927 Triodontolaimus de Man, 1893

Metacylicolaimus Schuur.-Stekh., Tubolaimella Cobb, 1933
1946

Genus doubtfully included—
Xennella Cobb, 1920

Subfamily PHANODERMATINAE Filipjev, 1927

Enoplidae. Amphids not elongate; mandibles absent; stoma rudimentary;
oesophagus conoid, posterior part crenate in outline, muscles reduced; 10
cephalic setae; male with one or two tuboid supplements. Type genus:
Phanoderma Bastian, 1865 (syn. Cophonchus Cogb, 1920 and Heteroce-
phalus Marion, 1870). ,

Other genera—

Crenopharynx Filipjev, 1934 Phanodermatina Allgén, 1939
Klugea Filipjev, 1927 Phanodermella Kreis, 1928

(? syn. Gullmarnia Allgén, 1929)  Phanodermopsis Ditlevsen, 1926
Micoletzkia Ditlevsen, 1926 (syn. Galeonema Filipjev, 1927)

Nasinema Filipjev, 1927
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Subfamily OXYSTOMININAE Micol. 1924

Enoplidae. Stoma unarmed; oesophagus conoid with smooth outline;
musculature weak; cephalic setae usually 6, post cephalic setae 4; amphids
usually elongate, often tuboid internally. Males without preanal supple-
ments. Type genus: Oxystoma Biitschli, 1874 with two subgenera Oxystoma
s str. (syn. Oxystomatina Filipjev, 1918; Acoma Steiner, 1916; Schistodera
Cobb, 1920; and Nemanemella Filipjev, 1927) and Nemanema Cobb,
1920,

Other genera—

Angustinema Cobb, 1933 Porocoma Cobb, 1920
Halalaimoides Caobb, 1933 Thalassoalaimus de Man, 1893
Halalaimus de Man, 1888 Trefusia de Man, 1893

with subgenera—

Halalaimus s. str. T'yenodora Cobb, 1902
(syn. Nuada Southern, 1914) Pachydora Wieser, 1953

Doubtful genera—
Asymmetrica Kreis, 1929 Paroxystomatina Micol., 1922

Family LAURATONEMATIDAE Gerlach, 1954

Enoploidea. Stoma lightly to moderately sclerotised, unarmed; oesophagus
¢ylindroid, 10 cephalic setae, ovary single, anterior; uterus discharges into
cloaca, no externally opening vulva. Males with one testis, no supplements
or gubernaculum; spicules straight or nearly so. Cuticle distinctly annulated.
Type genus: Lauratonema Gerlach, 1954,

Family ONCHOLAIMIDAE Baylis & Daubney, 1926

Enoploidea. Stomatorhabdions heavily sclerotised; stoma somewhat capsuli-
form, only the posterior part surrounded by oesophageal tissue. Type genus:
Oncholaimus Dujardin, 1845,

Subfamily ONCHOLAIMINAE Micol. 1922

Oncholaimidae. Oesophagus cylindroid, never crenate or multibulbar;
supplement absent or pedunculate. Type genus: Oncholaimus Dujardin,
1845.
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Other genera—

Adoncholaimus Filipjev, 1918 Octonchus nom. nov. pro
Anoncholaimus Cobb, 1920 Polydontus Schultz, 1932, see below
Anoncholaimus Schuur.-Stekh., 1950  Oncholaimellns de Man, 1890
Anoplostoma Biitschli, 1874 Oncholaimoides Chitwood, 1937
Cacolaimus Kreis, 1932 Oncholaimium Cobb, 1930
Convexolaimus Kreis, 1928 Pelagonema Cobb, 1893
Dioncholaimus Kreis, 1932 (syn. Cavilaimus Wieser, 1952)
Doryonchus Kreis, 1932 Pelagonemella Kreis, 1932
Filipjevia Ditlevsen, 1928 Phaenoncholaimus Kreis, 1932
Filoncholaimus Filipjev, 1927 Pontonema Leidy, 1856
Krampia Ditlevsen, 1928 (syn. Paroncholaimus Filip., 1916)
Meroviscosia Kreis, 1932 Prooncholaimus Micol., 1924
Metaparoncholaimus de Coninck &  Pseudopelagonema Kreis, 1932
Schuur.-Stekh. 1933 Steineriella Ditlevsen, 1928
Metoncholaimoides Wieser, 1953 Trileptium Cobb, 1933 nom. nov.
Metoncholaimus Filipjev, 1918 pro Trilepta Cobb, 1920
Mononcholaimus Kreis, 1924 Vasculanema Kreis, 1928
Mononchulus Cobb, 1918 Viscosia de Man, 1890

Remarks. Wieser (1953) has already remarked that Anroncholaimas
Schuur.-Stekh,, 1950 is a homonym of Aroncholaimas Cobb, 1920. He
also suggested that it may be synonymous with Pelagonema Cobb, 1893. In
the meantime I prefer to leave this name to be dealt with by the next
reviser who shall either confirm the synonymy or propose a new name. I
propose the new name Octonchus for Polydontus Schultz, 1932 which is
preoccupied by Polydontus Blainville, 1826 (a mollusc). Polydontus
marinus Schultz, 1932 will become Octonchus marinus n. comb.

Subfamily EurysToMINAE Filipjev, 1934

Oncholaimidae. Oesophagus conoid, crenate, or multibulbar; stoma simi-
lar in both sexes, large, divided by one or more bands, rings or rows of
denticles into two chambers. Large tooth broad with a large base. Spicules
short, arcuate, gubernaculum usually with a dorsal apophysis; males with
two (rarely one or none) cup-like sclerotised supplements. Amphid aper-
tures transverse, oval or reniform. Type genus: Exrystomina Filipjev, 1918.

Other genera—

Bolbella Cobb, 1920 Megeurystomina Luc & de Coninck,
Ditlevsenella Filipjev, 1927 1959
Ledovitia Filipjev, 1927 Parenrystomina Micol. & Kreis, 1930

Thionchus Cobb, 1920

Subfamily ENCHILIDIINAE Micol., 1924

Oncholaimidae. Oesophagus conoid, sometimes crenate or multibulbar;
showing sexual dimorphism in the stomatal region, males without a stoma,
females and larvae generally with a stoma divided by a number of trans-
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verse rings (sometimes faint and irregular giving the impression of two
chambers in Calypironema) into several chambers. Large tooth of female
slender, spine-like with a narrow base. Amphid aperture roundish or longi-
tudinal. Spicules elongated, gubernaculum without apophysis. Preanal sup-
plements papilloid. Type genus: Enchilidium Nordman, 1840 (nom. nov.
pto Enchelidium Ehrenb., 1836).

Other genera—

Calyptronema Marion, 1870 Conistomella Schuur-Stekh., 1942

with two subgenera— Enchilidiella Aligen, 1954

Calyptronema s. str. Polygastrophora de Man, 1922

(syn. Catalaimus Cobb, 1920 (syn. Polygastrophorella  Schuur.-

Rbinoplosioma Allgen, 1929) Stekh., 1935)

Dilaimus Filipjev, 1927 Symplocostoma Bastian, 1865

(syn. Bradystoma Schuur.-Stekh., Symplocostomella Micol., & Kreis,
1943) 1930

Superfamily TripyLoIDEA Chitwood, 1937

Enoplina. Caticle of head not duplicate; dorsal and at least two of the
subventral oesophageal gland cells discharge anteriorly to the nerve ring (the
situation in Cryptonchus is not clear). Supplements one or more, often
papilloid. Habitat — marine, brackish, or freshwater, and soil. Type genus:
Tripyla Bastian, 1865,

Family TRipYLIDAE Oerly, 1880

Tripyloidea. Dorsal and two subventral glands opening in stomatal region.
Stomatal walls not heavily sclerotised, stoma either funnel-shaped, or a
slender tube with an inconspicuous median dorsal tooth; oesophago-
intestinal valve large. Spicules almost straight, gubernaculum present; sup-
plements three or more; caudal glands present. Type genus: Tripyla
Bastian, 1865. (syn. Trischistoma Cobb, 1913).

Other genus: Tobrilus Andrissy, 1959 (nom. nov. pro Trilobus Bastian,
1865 preocc.).

Family IRoNIDAE de Man, 1876

Tripyloidea. Dorsal and subventral glands open near stoma; stoma well
developed, heavily sclerotised, cylindrical; with or without setae; amphids
pocket-like; one preanal seta present in some males; gubernaculum present.
Type genus: Ironxs Bastian, 1865.

Subfamily IRoNINAE Micol., 1922
Ironidae. With three or more teeth at anterior end of stoma; cephalic

setae sometimes present; oesophago-intestinal valve small. Type genus:
Ironus Bastian, 1865 (syn. Cephalonema Cobb, 1893).
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Other genera—

Conilia Gerlach, 1954 Syringolaimus de Man, 1889
Dolicholaimus de Man, 1888 T balassironus de Man, 1889
Ironella Cobb, 1920 Trissonchulus Cobb, 1920

Parironus Micol., 1930

Subfamily CRYPTONCHINAE Chitwood, 1937

Ironidae. With one or two small teeth at the base of the stoma; no
cephalic setae. Fresh water forms. Type genus: Cryptonchus Cobb, 1913
(syn. Ditlevsenia Micol., 1925).

Suborder ALAIMINA n. suborder

Enoplida. Stoma vestigial, unarmed; amphids with crescentic apertures
(Amphidelus), or minute, pore-like (Alaimus), commonly placed far back
from lip region, Oesophagus dorylaimoid, enlarged only in terminal third.
No definite prerectum. Testis single, adanal supplements absent, spicules
tripyloid, no gubernaculum, Type genus: Alaimus de Man, 1880.

Family ALAIMIDAE Micol., 1922

Alaimina defined as above. Type genus : Alaimus de Man, 1880.
Other genus: Amphidelus Thorne, 1939
Doubtful genus: Adorus Thorne, 1939

Suborder DORYLAIMINA

Enoplida. Setae absent. All oesophageal gland duct orifices posterior to
nerve ring; oesophageal glands uninucleate, contained within the wall of -
the oesophagus; oesophagus cylindroid (Mononchoidea), or basically con-
sisting of a slender anterior Eart and an expanded posterior part, typically
without valves, rarely bi-bulbar (Nygolaimellinae). Oesphagus never de-
generate. Axial stylet or mural tooth or teeth present. Males with ventro-
median supplements and two spicules. Caudal glands present in Monon-
choidea only. Excretory pore generally absent or rudimentary except in
Diphtherophoroidea. Mostly free-living in soil or fresh water, rarely marine
(some Dorylaiminae) or plant parasitic (some Tylencholaiminae and
Diphtherophoroidea).

Superfamily MONONCHOIDEA n. superfam.

Dorylaimina. Oesophagus cylindroid, widening slightly from anterior to
posterior end, one dorsal and four subventral, uninucleate oesophageal
gland cells. Stoma sclerotised bearing a mural tooth or teeth. Caudal glands
typically present. Type genus: Mononchus Bastian, 1865. ‘



1961] CLARK — ENopPLIDA (INEMATODA) 135

Family MoNoNcHIDAE Chitwood, 1937

Mononchoidea. Stoma large, barrel- or cup-shaped, heavily sclerotised,
bearing an immovable dorsal tooth with or without subventral teeth, and/or
denticles. Amphids small, apertures slit-like, Gubernaculum present, com-
plex lateral accessory pieces commonly present. Caudal glands usually

resent, Predacious nematodes free-living in soil or freshwater. Type genus:
Mononchus Bastian, 1865.

Other genera—
Anatonchus (Cobb, 1916) de Con- Judonchulus Andrissy, 1958

inck, 1939 Mylonchulus (Cobb, 1916) Pennak,
Brachonchulus Andréissy, 1958 1953
Cobbonchus Andrissy, 1958 Miconchnus Andrassy, 1958
Granonchulus Andrassy, 1958 Prionchulus (Cobb, 1916) Chitw.
Iotonchus (Cobb, 1916) Altherr, & Chitw., 1937
1950 Sporonchulus (Cobb, 1916) Pen-
nak, 1953

Family BATHYODONTIDAE n. fam.

Mononchoidea. No setae. Stoma cylindrical, narrow, composed of anterior
and posterior sets of three abutting plates (as in Mononchus), the anterior
ones more heavily sclerotised than the posterior ones. The posterior
elements, or the posterior limit of the anterior ones bearing a single tooth.
Tooth left subventral in Miraliamus and Bathyodontus, and reputedly
dorsal in Ojonchus. Amphids cup-shaped, small. Ovaries single or paired,
reflexed; tail short, rounded; caudal glands and terminal duct present.
Only females known. Free-living in soil. Type genus: Bathyodontus Field-
ing, 1950.

Other genera—
Mirolaimus Andrassy, 1956 Oionchus Cobb, 1913

Remarks. 'This new family is erected for the reception of genera previously
assigned to the Nygolaiminae. They differ from other genera in that sub-
family in the form of the oesophagus and the presence of caudal glands and
duct. Observations on living Mirolaimus confirm that the caudal gland ads
as an adhesive organ. In en face view the similarity of Mirolaimus and
the mononchids is remarkable. Oionchus alone possesses the glands at the
oesphago-intestinal junction which are also found in the Nygolaims. There
are indications that the Bathyodontidae may represent a transitional group
between the Mononchoidea and the Dorylaimoidea, and that their kinship
lies with the Nygolaimidae rather than with the Dorylaimidae. Knowledge
of the males is desirable before this line of argument is pursued. Eno-
plochilus Kreis, 1932, once thought to be close to Qionchus is not placed
in this classification. It may belong near the Eurystominae on the evidence
of the reniform amphid, but it has nothing to do with the Dorylaimina.
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Supetfamily DoryLAIMOIDEA Thorne, 1934

Dorylaimina. Oesophagus basically consisting of a slender anterior part and
an expanded posterior part; cephalic papillae in two rings, 6 in the inner
and 10 in the outer; amphid apertures posterior to the cephalic papillae.
Amphids stirrup-shaped or pouch-like with slit-like or ellipsoidal apertures.
Stoma armed with an axial spear with a dorsal aperture, or a mural tooth.
Lateral pores and prerectum present. Supplements consisting of a ventro-
median series and an adanal pair. Testes two. No caudal glands.

Family DORYLAIMIDAE de Man, 1876

Dotylaimoidea. Polymyarian. Amphids with obscure slit-like apertures.
Stoma with an axial spear; oesophagus enlarged in posterior third or more,
enlarged part not surrounded by a spiral sheath of connective tissue (a non-
spiral sheath in Drepanodorus striatus (Krall, 1958) ). Cuticle generally
with minute transverse striac, sometimes with wing-like longitudinal striae
over the whole body (certain species of Dorylaimus and Actinolaimur).
Spicules with lateral guiding pieces; gubernaculum absent. Type genus:
Dorylaimus Dujardin, 1845.

Subfamily DoryLAMINAE Filipjev, 1918

Dorylaimidae. Spear axial, spear or extensions not greatly elongated, with-
out basal knobs, flanges, or tripartite extensions. Ovaries one or two. (Only
species with sheath of connective tissue about enlarged part of oesophagus
Drepanodorus striatus (Krall, 1958) which is characterised by also having
the spear aperture longer than half the spear length.) Type genus: Dory-
laimus Dujardin, 1845.

Other genera—

Amphidorylaimns Andrissy, 1959  Lordellonema Andrassy, 1960
Aporcelaimus Thorne & Swanger, Mesodorylaimus Andrassy, 1959

1936 Meylonema Andrassy, 1950
Chrysonema Thorne, 1929 Prodorylaimus Andrassy, 1959
Discolaiminm Thorne, 1939 Pungentus 'Thorne & Swanger, 1936
Discolaimus Cobb, 1919 Thornia Meyl, 1954
Drepanodorus Altherr, 1954 Thorneella Andrissy, 1960
(0. syn. Paraxonchizm Krall, 1958)  Thornema Andrissy, 1959
Eudorylaimns Andrassy, 1959 Wittoldinema Brzeski, 1960

Labronema Thorne, 1939

Remarks. ‘The inclusion of Paraxonchium striatum Krall = Drepanodorus
strigtns (Krall, 1958) n. syn. in the Dorylaiminae is problematical. In
conjunction with Dr J. B. Goodey it has been decided that because this
species is so similar to other species referred to Drepanodorns, apart
from the presence of the sheath about the expanded part of the oesophagus
that it is best included here. Authors of the other species of Drepanodorus
(Altherr, 1954 and Andrdssy, 1956) did not record any such sheath.
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Subfamily TyYLENCHOLAIMINAE Filipjev, 1934

(including Longidorinae Thorne, 1935)

Dorylaimidae. Spear short with knobbed or flanged spear extensions, or
greatly elongated with long, rod-like, or flanged extensions. Ovaries one or
two. Tail similar in both sexes where known, except Miranema. Type genus:
Tylencholaimus de Man, 1876.

Other genera—

Discomyctus Thorne, 1939 Miranema Thorne, 1939
Enchodelus Thorne, 1939 Utahnema Thorne, 1939
Longidorella Thorne, 1939 Xiphinema Cobb, 1913

Longidorus Micol., 1922 Xiphinemella Loos, 1950

(syn. Taprobanus Loos, 1949)

Remarks. Tylencholaimus bryophilus Imamura, 1931 was referred by
Thorne, 1939 to Doryllium Cobb, 1920. It does not conform with Thorne’s
diagnosis of the genus because of its prodelphic ovary, and the large number
of ventro-median supplements. The fine spear with its minute knobs con-
trasts strikingly with the other species referred to the genus. The shape of
the oesophagus as figured by Imamura (1931) appears leptonchid, but may
be interpreted as a further development of the type of oesophagus known
in Tylencholaimus nikkoensis Kaburaki & Imamura, 1933 which was re-
tained within the Tylencholaiminae by Thorne. Whilst the systematic posi-
tion of T. bryophilus is difficult to determine I prefer on the basis of the
speat, ovaries, and supplements to place this species once more in the genus

ylencholaimus de Man, 1876.

It may be noted that the original figures of T. nikkoensis and T. kirifuri
Kaburaki & Imamura, 1933 differ in a number of important diagnostic
features from the figures in Thorne, 1939.

Subfamily AcTINOLAIMINAE Thorne, 1939

Dorylaimidae. Walls of stoma partially or completely sclerotised, fre-
quently bearing onchia or denticles. Supplements sometimes grouped into
fascicles. Type genus: Actinolaimus Cobb, 1913, (= Brasilaimus Lordello &
Zamith, 1957 n. syn.).

Other genera—

Actinolaimoides Meyl, 1957 Mylodiscus Thorne, 1939
Antholaimus Cobb, 1913 Paractinolaimus Meyl, 1957
Carcharolaimus Thorne, 1939 Trachyplenrosum Andrissy, 1959 nom.
Metactinolaimus Meyl, 1957 nov. pro. T'rachypleura Thorne,

1939, preocc.

Remarks. Brasilaimus Lordello & Zamith, 1957 is indistinguishable from
Actinolaimus Cobb, 1913 on the basis of the information supplied in the
generic diagnosis, or in the description and figures of the type species
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B. subaquilus L. & Z., 1957. Brasilaimus is therefore synonymised with
Actinolaimus Cobb, 1913. B. subaquilus becomes Actinolaimus subaquilus
(Lordello & Zamith, 1957) n. comb. '

Family OpaiLAIMIDAE Kirjanova, 1951

Dorylaimoidea. Amphids and sensillae very large, expanded ; posterior half
of the oesophagus surrounded by a “‘cuticular” sheath. Spear long fine,
delicate, unlike that of the Dorylaimidae. Type genus: Opailamus Kirjan-
ova, 1951.

Other genus: Ottolaimus Kirjanova, 1951.

Remarks: The above diagnosis is a free paraphrasing of Kirjanova (1951).
The exact status of this family is rather doubtful. Neither of the two species
referred to it is adequately described or figured for species which reputedly
possess so many outstanding characters. The arrangement of the spear,
guiding ring, and amphid apertures of Opailaimus appears most unusual.
Ottolatmus could well be based on a moulting specimen of Discolaimus.
Both genera urgently need careful study. '

Family BELoNDIRIDAE Thorne, 1939

Dorylaimoidea. Polymyarian. Spear axial, small, often slightly arcuate in
lateral view, dorsal aperture never distinctly longer than half spear length;
spear extensions in two obscurely separated sections which bear broad
flanges. Basal enlargement of oesophagus very variable in size, always
. surrounded by a sheath of spiral connective tissue. Ovaries paired or single;
anterior ovary usually vestigial or absent. Supplements an adanal pair and
a ventro-median series. Lateral guiding pieces present except in Dory-
laimellus. Tails of both sexes similar where known. Type genus: Belondira
Thorne, 1939.

Other genera—

Axonchium Cobb, 1920 Oxydirus Thorne, 1939
Dorylaimellus Cobb, 1913 Swangeria Thorne, 1939
(syn. Pungentoides Altherr, 1950)

Remarks. See under Nygolaimidae.

Family NYcoLAIMIDAE Thorne, 1939 n. grad.

Dorylaimoidea. Polymyarian, Spear a left subventral mural tooth set in
an eversible stoma. Oesophagus usually expanded in basal half or more,
rarely bi-bulbar (Nygolaimellinae); with or without a spiral sheath of
connective tissue about expanded part. Three glandular bodies present at
oesophago-intestinal junction. Ovaries paired or single, reflexed. Lateral
guiding pieces and gubernaculum present in all known males. Type genus:
Nygolaimus Cobb, 1913,
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Remarks. 1 have somewhat changed the diagnoses of the families Belondi-
ridae and Nygolaimidae, and the emphasis that Thorne placed on certain
characters. ‘The Nygolaimidae are characterised by the presence of a ventro-
lateral mural tooth, with or without a spiral oesophageal sheath, whereas
the Belondiridae are characterised by the presence of an axial spear and
the spiral sheath of connective tissue about the base of the oesophagus. It
is largely on these grounds that I have removed the genera Nyge/lus and
Nygolaimellus from the Belondiridae and assigned them to the Nygolai-
midae. It should also be noted that both genera possess the three glandular
bodies at the oesophago-intestinal junction, a feature found in the Nygo-
laimidae but not in the Belondiridae. Thorne may have been influenced in
placing Nygellus with the Belondirids by the single posterior ovary in
N. clavatus Thotne, but N. symmetricus Williams, 1958 shows that this
character is not constant within the genus.

See also remarks on the Bathyodontidae.

Subfamily NYGOLAIMINAE Thorne, 1939

Nygolaimidae. Oesophagus unibulbar, with or without a spiral sheath about
oesophagus base. Type genus: Nygolaimus Cobb, 1913.

Other genera—

Heterodorus Altherr, 1952 Sectonema Thorne, 1930
Nygellus Thorne, 1939

Subfamily NYGOLAIMELLINAE n. subfam.

Nygolaimidae. Oesophagus bibulbar, with a sheath about posterior part of
oesophagus. Type genus: Nygolaimellus Loos, 1949.

Family LEpTONCHIDAE Thorne, 1935

Dorylaimoidea. Meromyarian. Spear axial, basal extensions well developed,
or bearing basal knobs or flinges. Amphids large, stirtup shaped, aperture
rather narrow in some Tylencholaimellus spp. Oesophagus slender with
a short expanded basal region (rarely as much as one third of oesophageal
length in some Dorylaimoides), which may be set off by a marked con-
striction, Lateral series of pores in two lines. Prerectum present. Males
where known with lateral guiding pieces; no gubernaculum. Type genus:
Leptonchus Cobb, 1920.

Other genera—

Dorylaimoides Thorne & Sw., 1936 Proleptonchus Lordello, 1953
Doryilium Cobb, 1920 Tylencholaimellus Cobb, 1915

Remarks. 1 am not convinced that the Leptonchidae form a coherent
natural group, nor that these meromyarian types naturally belong. within
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the Dorylaimoidea which are essentially polymyarian. Opinion is divided
on the value of this feature as a taxonomic criterion, When mote forms are
known it may be possible to define and subdivide the group with more
;ertainty. In the meantime I have removed the Carnpyforinae from this
amily.

Family CAMPYDORIDAE Thorne, 1935 n. grad. Emend.

Dorylaimoidea. Meromyarian. Qesophagus slender in anterior four-fifths,
small basal bulb, often set off by a marked constriction, with a triquetrous
valvular chamber. Amphids stirrup-shaped; spear axial, with or without
flanged basal extensions or a dorsal mural tooth. Ovary single, either pro-
or opistho-delphic. Prerectum and excretory pore present or absent. Type
genus: Campydora Cobb, 1920.

Other genera— .
Aulolaimoides Micol., 1914 Tyleptus Thorne, 1939

Remarks. ‘This family as it now stands is a ‘“‘taxonomic expediency”. Its
chief purpose is to gather together the three genera that have a valve-like
chamber in a small posterior oesophageal bulb, and which do not fit into
any other family. As more species and genera with this character become
known it will become necessary to subdivide it, a practice which has little
to commend it at the present time.

Superfamily DIPHTHEROPHOROIDEA n. superfam.,

Dorylaimina. Meromyarian. Spear short, stout, complex, or long, arcuate,
attenuated, only tip moulted. Amphid apertures ellipsoidal. Anatomical
details generally obscured by abundant granules. Oesophagus with a pyri-
form to elongate conoid basal bulb. Prerectum absent; testis one; ventro-
median supplements present, adanal pair absent; gubernaculum present.
Type genus: Diphtherophora de Man, 1880.

Family DIPHTHEROPHORIDAE Thorne, 1935 Emend

Diphtherophoroidea. Spear with basal knobs, stout, posteriorly of complex
archlike structure in anterior part of dorsal sector, ventral sector apparently
not fused to dorsal sector posteriorly. Guiding apparatus of spear a com-
plicated structure of plates and rods of which an inverted V-shaped piece
is often the most conspicuous. Supplements often reduced or vestigial. Type
genus: Diphtherophora de Man, 1880.
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Other genera—

Brachynemella Cobb, 1933 Triplonchium Cobb, 1920
(syn. Brachynema Cobb, 1893 pre- Tylolaimophorns de Man, 1880
occ.)

Family TricuoporIDAE Thorne, 1935 n, grad.

Diphtherophoroidea. Spear strictly a dorsal tooth, long, attenuated, arcuate,
without basal knobs (often described as tripartite in the middle region but
this is a misinterpretation — see below). Ovaries paired or single, reflexed
when paired; males with or without caudal alae; spicules straight or nearly
so. Tail length not more than one anal-body-width. Type genus: Tricho-
dorus Cobb, 1913,

Remarks.  Allen (1957) has monographed this group and has figured the
cross section of the “tripartite” part of the spear as U-shaped. He has in-
formed me (in litt.) that the tripartite appearance is duc to the greater
passage of light through the centre of the spear when it is viewed laterally.

Suborder TRICHOSYRINGINA Ward, 1917

Enoplida. Setae absent; oesophageal glands forming a stichosome outside
the contour of the oesophagus. Amphids pocket-like (some Mermithoidea)
to pore-like. Parasitic at some stage of the life history in terrestrial or
freshwater arthropods (Mermithoidea) or in vertebrates (Trichuroidea).
Type genus: Trichuris Roederer, 1761.

Superfamily MERMITHOIDEA Wiilker, 1924

Trichosyringina. Amphids modified pocket-like to pore-like; intestine
extending anterior to base of oesophagus, usually without a lumen. Male
with one or two spicules, usually two testes. Female reproductive system
highly developed, usually with two ovaries and tubular vagina. Eggs modi-
fied, but not operculate. Bursa present in some Ewrymermis. Type genus:
Mermis Dujardin, 1842,

Family MERMITHIDAE Braun, 1883

Mermithoidea. Oesophagus not dorylaimoid in larval stages; larvae with
an axial spear. Adults long slender worms with a smooth cuticle. Adult
intestine replaced by trophosome or pseudo-intestine. Anus non functional.
Larvae parasitic in freshwater and terrestrial arthropods. Adults free-living.
Type genus: Mermis Dujardin, 1842.
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The following genera have been erected—
Agamermis Cobb, Steiner & Chris-  Heydonius Taylor, 1935

tie, 1923 Hydromermis Corti, 1902
Agamomermis Stiles, 1903 Isomermis Coman, 1953
Allomermis Steiner, 1924 Limnomermis Daday, 1911
Amphidomermis Filipjev, 1934 Megalomermis Muller, 1931
Amphimermis Kaburaki & Ima- Mesomermis Daday, 1911

mura, 1932 Nanomermis Cobb, 1924
Bathymermis Daday, 1911 Neomermis Linstow, 1904
? Bolbinium Cobb, 1920 (syn. Octomermis Steiner, 1929)
Complexomermis Filipjev, 1934 Paramnermis Linstow, 1898
Eomermis Steiner, 1925 Phreatomermis Coman, 1953
Eumermis Daday, 1911 Psammomermis Polzhentsev, 1941
Eurymermis Miller, 1931 Pseudomermis de Man, 1903
Filipjevimermis Polozhentsev & Art- Skrjabinomermis Polozhentsev, 1952

yukhovsky, 1958 Tetramermis Steiner, 1925
Gastromermis Micol., 1925 Tunicamermis Schuur-Stekh., Mawson,
Gordiomermis Heinze, 1934 & Couturier, 1955

Hexamermis Steiner, 1934

Remarks. The above list of generic names was supplied by Dr H. E.
Welch, who has in preparation a critical revision of the Mermithidae
which may result in the synonymisation or rejection of some of the generic
names listed above.

TFamily TETRADONEMATIDAE Cobb, 1919

Mermithoidea. Oesophagus dorylaimoid in larvae. All stages of life his-
tory may be found in insects; no rectum or anus in adults; males with
one spicule, with or without supplements. Type genus: Tetradonema Cobb,
1919.

Other genera—
Aproctonenra Keilin, 1917 Mermithonema Goodey, 1941

Superfamily TrIcHUROIDEA Railliet, 1915

syn. Trichocephalata Skrjabin & Schultz, 1928

Trichosyringina. Amphids pore like; a spear present in larvae, rarely
present in adults; intestine not extending anterior to base of oesophagus,
lumen well developed, rarely terminating blindly (Cystoopsidae). Males
with one testis and one or no spicules. Female with tubular vagina, one
ovary; eggs typically operculate. Parasites of vertebrates in adult stages.
Life history direct or indirect. Type genus: Trichuris Roederer, 1761,

Remarks. 1 have retained the more familiar name for this superfamily for
the present. Although Leiper (1926) pointed out that Trichuris Roederer,
1761 is not available under the Rules, and that the correct name should be
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Trichocephalus Goeze, 1882, most workers have been loath to adopt it.
Under the Copenhagen Decisions on zoological nomenclature there 1s no
longer any need to change family names which have been based on junior
synonyms. The situation is not clear in this case as Trichuris is not strictly
a synonym as it has never been legally available.

Family TRICHURIDAE Railliet, 1915

Trichuroidea. Oviparous, stichosome one row of stichocytes. Males with
one spicule. Type genus: Trichuris Roederer, 1761.

Subfamily TRICHURINAE Ransom, 1911

Trichuridae. Posterior part of body distinctly wider than anterior part;
oesophageal region much longer than rest of ﬁody. Type genus: Trichuris
Roederer, 1761 (syn. Trichocephalus Goeze, 1882).

Subfamily CAPILLARIINAE Railliet, 1915

Trichuridae. Posterior part of body not. distinctly wider than anterior part;
oesophageal region not distinctly longer than rest of body. Type genus:
Capillaria Zeder, 1800 (syn. Aonchotheca Lopez-Neyra, 1947, Capillo-
strongyloides Freitas & Lent, 1935).

Other genera—

Eucolens Dujardin, 1845 Skrjabinocapillaria Skasbilovitch, 1946
Hepaticola Hall, 1916 Thominx Dujardin, 1845
(syn.  Echinocolens  Lopez-Neyra,
1947) ’

Family TricHOSOMOIDIDAE York & Maplestone, 1926

Trichuroidea. Oesophageal region roughly equal to, or shorter than
remainder of body; spear present or absent in adults. Males without
spicules or copulatory sheath; either much smaller than female and para-
sitic within uterus or vagina, or non-parasitic and equal in size to female.
Females oviparous or ovoviviparous. Type genus: Trichosomoides Railliet,
1895. ‘

Subfamily TRicHOSOMOIDINAE Hall, 1916

Trichosomoididae. QOesophagus about equal to rest of body. Spear absent
in adults. Males minute, parasitic within uterus of female. Type genus:
Trichosomoides Railliet, 1895.

Other genus—
Trichuroides Ricci, 1949.
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Subfamily ANATRICHOSOMATINAE Smith & Chitw., 1954

Trichosomoididae. Oesophagus one-third to one-sixth of body-length.
Males not parasitic in female, size equal to or larger than females. Adults
with spears. Parasites of monkeys. Type genus: Anatrichosoma Smith &
Chitwood, 1957.

Family TRICHINELLIDAE Ward, 1907

Trichuroidea. Ovoviviparous; stichosome one row of stichocytes; males
not degenerate; without spicules. Vulva in middle of oesophageal region.
Oesophagus more than half body length in female, less than half body
length in male. Type genus: Trichinella Railliet, 1895 (syn. Trichina
Owen, 1835 nec Meigen, 1830).

Family CystoopSIDAE Skrjabin, 1923

Trichuroidea. Oviparous. Stichosome two rows of stichocytes. Males with
one spicule. Vulva in oesophageal region. (Only one species which ‘is
parasitic in the skin of the Volga sturgeon.) Type genus: Cystoopsis
Wagner, 1867.

Suborder DIOCTOPHYMATINA

Enoplida. Setae absent, but long papillae may be present in larval stages.
Oesophageal glands highly polynucleate, branching dichotomously within
the contour of the oesophagus, ducts opening anterior to nerve ring. No
lips; no spear in adults; oesophagus cylindroid, reproductive system single
in both sexes. Males with one spicule in caudal sucker. Eggs operculate.
Adults parasites of vertebrates.

Family DiocToPHYMATIDAE Railliet, 1915

Dioctophymatina. Muscular cephalic sucker absent. Type genus: Diocto-
phyme Collet-Meygret, 1802. :

Subfamily D1ocToOPHYMATINAE Cast. & Chambers, 1910

Dioctophymatidae. Very large nematodes, females up to one metre long,
males one-third of this. Vulva in anterior part of body. Adults parasitic
in mammals. Type genus: Dioctophyme Collet-Meygret, 1802.

Other genus: Mirandonema Kreis, 1945.

Subfamily EUSTRONGYLINAE Chitw. & Chitw., 1937

Dioctophymatidae. Moderate to large size, cuticle coarsely striated towards
extremities, with or without spines. Vulva near anus. Adults parasitic in
birds. Type genus: Exstrongylides Jigerskidld, 1909.

Other genus: Hystrichis Dujardin, 1845.
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Family SoBOLIPHYMATIDAE Petrov, 1930

Dioctophymatina. With large muscular cephalic sucker. Females oviparous,
with vulva near anus. Adults parasitic in carnivores and fish. Type genus:
Soboliphyme Petrov, 1930.

KEY TO FAMILIES AND SUBFAMILIES OF THE ENOPLIDA

Taxonomic keys are attempts at finding short cuts, and like other short
cuts they have their dangers. All identifications, at even the higher levels,
must be checked against full descriptions and figures. In this key items in
italics are spot characters, if they can be determined with certainty the
remainder of the couplet may be ignored. References in brackets refer to
published keys to genera.

1. Oesophageal glands within contour of oesophagus 9
Oesophageal glands present as a stichosome outside
oesophageal contour TRICHOSYRINGINA 2
2. Intestine extending anterior to base of oesophagus,
usually without a lumen MERMITHOIDEA 3
Intestine not extending anterior to base of oeso-
phagus, lumen well developed TRICHUROIDEA 4

A

. Oesophagus dorylaimoid in larval stages; adults and
latvae found in insects. Males with one spicule TETRADONEMATIDAE
Oesophagus not dorylaimoid in larval stages; only
larvae parasitic in terrestrial and freshwater arthro-

pods; males with one or two spicules MERMITHIDAE
4, Stichosome one row of stichocytes 5
Stichosome two rows of stichocytes CYSTOOPSIDAE

5. Males degenerate living within the uterus or vagina
of the female, or lacking spicules and couplatory
sheath 6
Males not degenerate, with one spicule 8
6. Males degenerate, living within female uterus or
vagina TRICHOSOMOIDINAE
Males not degenerate, not living within female 7
7. Adults with spear, vulva near oesophago-intestinal
junction ANATRICHOSOMATINAE
Adults without spear, vulva in middle of oesophageal
region ) TRECHINELLEDAE
8. Oesophageal region extremely slender, longer than
remainder of body TRICHURINAE
Oesophageal region shorter than rest of body and
not remarkably slender CAPILLARIINAE

9. Very large nematodes, adults parasitic in vertebrates;
males with candal sucker and one spicule; eggs oper-

culate DIOCTOPHYMATINA 10
Not very large; not parasitic in vertebrates, males
without caudal sucker;. eggs not operculate 12

Sig. 10
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10. With muscular cephalic sucker SOBOLIPHYMATIDAE
Without muscular cephalic sucker DIOCTOPHY MATIDAE 11

11. Vulva in anterior part of body DIOCTOPHYMATINAE
Vulva in posterior part of body EUSTRONGYLIDINAE

12, Stoma vestigial, without spear or teeth, cephalic setae
absent, oesophagus dotylaimoid, males without
adanal supplements or gubernaculum (Thorne, 1939) ALAIMIDAE
Not as above 13

13. All cesophageal gland ducts posterior 10 nerve ring,
no cephalic setae, oesophagus cylindroid, dorylaimoid
or bi-bulbar; axial spear or mural tooth or teeth
present, rarely marine — some Dorylaiminae. Caudal
glands present in Mononchoidea only DoRYLAIMINA 14

Some or all oesophageal gland ducts anterior 10 nerve
ring; usually with cephalic setae, oesophagus cylin-
droid, crenate, conoid or multibulbar. Caudal glands

usually present ENoOPLINA 28
14. Qesophagus cylindroid MONONCHOIDEA 15
Oesophagus dorylaimoid, conoid, or bi-bulbar 16

15. Stoma heavily sclerotised, cup- or barrel-shaped;
armed with one or three teeth, tail conoid, arcuate,

or filiform (Andrassy, 1958) MONONCHIDAE
Stoma moderately sclerotised; elongate, narrow; tail
short, rounded, not conoid or filiform BATHYODONTIDAE

16. Spear short, stout with dorsal and ventral elements
apparently separate posteriotly, or long, slender arcu-
ate without dorsal aperture; prerectum, lateral pores,
and adanal supplements absent; one testis; excretory
pore usually visible; anus often almost terminal DIPHTHEROPHOROIDEA 17
Spear a hollow tube with an oblique dorsal aperture
(aperture may be absent when spear is mural), often
with variously developed spear extensions. Testes
two, adanal supplements, lateral pores, and usually
prerectum present. Excretory pore absent or rudi-
mentary DORYLAIMOIDEA 18

17. Spear short, complex, with basal knobs; spear guid-
ing apparatus of sclerotised plates and rods (Thorne,
1939) DIPHTHEROPHORIDAE
Spear long, arcuate, tapering towards ends, without :
basal knobs; obscure non-sclerotised guiding ring

present (Allen, 1957) TRICHODORIDAE
18. Oesophageal bulb small, with a triquetrous valvular
chamber CAMPYDORIDAE
Oesoghageal bulb without a triquetrous valvular
chamber 19
19. Spear mutral INYGOLAIMIDAE 20
Spear axial 21
20, Oesophagus bi-bulbar NYGOLAIMELLINAE
Oesophagus mono-bulbar (dorylaimoid) NYGOLAIMINAE

21. Posterior part of oesophagus with a spiral sheath of
connective tissue; anterior ovary usually vestigial ot
absent (if spear aperture is more than half spear
length cf. Drepanodorns Dorylaiminae) BELONDIRIDAE
Oesophagus without a spiral sheath 22
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22,

23.

24,

25.

27.

28,

29,

30.

32,

33,

Spear extensions bearing knobs
Spear extensions not bearing knobs, but may bear
flanges

Males with adanal and one ventromedian supplement,
spear knobs moderate to large, spear with dorsal
thickening. Females with posterior ovary only,
anterior uterus greatly reduced or absent ... part of
Males with adanal and three or more ventromedian
supplements; spear knobs small, spear not thickened
dorsally. Females with only anterior or paired ovaries
(single and posterior only in T}'Ié‘ﬂfEOldiIﬂlU Zee-
landicus de Man, 1876) part of

Qesophagus enlarged in distal third or more

Qesophagus enlarged in less than distal third; pos-
terior bulb often pyriform or set off by marked
constriction remainder of

Spear short and stout with oblique aperture, or if
slender spear length greater than three times width
of lip region. Spear often with flanges. Posterior half
of oesophagus without cuticular sheath

Spear slender tapering uniformly to tip, length less
than three times width of lip region; spear without
knobs or flanges. With amphids very large, or with
two anteriorly projecting “ears” on head. Posterior
half of oesophagus surrounded by a 'cuticular”
sheath

. Stomatal region heavily sclerotised, often dentate

Stomatal region not heavily sclerotised; never dentate

Spear and spear extension simple, short or of moder-
ate length, never bearing flanges, etc (Andrdssy,
1959)

Spear and or extensions greatly attenuated, or spear
of moderate length with flanged extensions

All oesophageal gland ducts opening in stomatal
region anterior to nerve ring. Cuticle of head dupli-
cate; supplements 0, 1, or 2

Dorsal and two subventral oesophageal glands open-
ing anterior to nerve ring. Cuticle of head not dupli-
cate; supplements one or more

Vagina opening into cloaca, no external vulva
Vulva normal, external; vagina not discharging into
cloaca

Stomatorhabdions poorly sclerotised; without distinct
stomatal capsule, stoma surrounded by oesophageal
tissue, or stoma absent
Stomatorhabdions heavily sclerotised, stoma some-
what capsuliform; only posterior part surrounded
by oesophageal tissue

. Stoma absent, supplement papilloid ... males of

Stoma present supplement(s) tuboid or absent

Stoma with three bifurcate mandibles
Stoma without three bifurcate mandibles

Posterior part of oesophagus crenate in outline, vesi-
culate, musculature reduced (Wieser, 1953a)
Posterior part of oesophagus not crenate in outline,
never vesiculate
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LEPTONCHIDAE

TYLENCHOLAIMINAE

LEPTONCHIDAE

DoRYLAIMIDAE

OPAILAIMIDAE

ACTINOLAIMINAE

DoORYLAIMINAE

TYLENCHOLAIMINAE

ENOPLOIDEA

TRIPYLOIDEA
LAURATONEMATIDAE

ONCHOLAIMIDAE

ENCHILIDIINAE
ENOPLIDAE

ENOPLINAE

PHANODERM ATINAE
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24

25

26

27

28

37

30

31

35
32

33

34
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34. Supplements absent; oesophagus conoid, oesophageal
musculature weak; 6 -4 setae in external circle
(Wieser, 1953a) OXYSTOMATINAE
Supplements one or two, tuboid; oesophagus usually
cylindroid, rarely conoid; posterior oesophageal
musculature well developed. Ten setae in external

circle (Wieser, 1953b) LEPTOSOMATINAE
35. Oesophagus cylindroid, never crenate; supplements
absent or pedunculate (Wieser, 1953a) ONCHOLAIMINAE
Oesophagus conoid, crenate or multibulbar; supple-
ments papilloid, cup-like, or rarely absent 36

36, With sexual dimorphism of stoma; males without a
stoma. Female stoma generally narrow, divided by a
number of transverse rings into several chambers
(sometimes rings faint giving the impression of two
chambers in Calyptronema). Teeth slender, needle-
like, base narrow. Spicules elongate, gubernaculum
without apophysis; supplements papilloid )
(Wieser, 1953a) ENCHILIDIINAE
Without sexual dimorphism of stoma; stoma large,
divided by one:- or more bands, rings, or rows of
denticles into two chambers. Tooth broad with large
base. Spicules short, arcuate, gubernaculum usually
with a dorsal apophysis; supplements sclerotised,
cup-like when present (Wieser, 1953a) EURYSTOMINAE

37. Stoma walls not heavily sclerotised; stoma either fun-
nel-shaped or a very slender tube with an incon-
spicuous dorsal tooth. Tooth or teeth in median
part of stoma, Spicules almost straight TRIPYLIDAE
Stoma walls strongly sclerotised, stoma elongate,
teeth at anterior or posterior end of stoma, Spicules

usually arcuate IRONIDAE 38
38. Teeth at anterior end of stoma, commonly with
cephalic setae _ IRONINAE
Teeth at posterior end of stoma, never with cephalic
setae CRYPTONCHINAE
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While examining many species of the Mononchidae it became evident that
the structure of the oesophago-intestinal junction in this family has been mis-
interpreted. The detailed structure of all the species examined differs from the
published figures and descriptions because most workers have worked with fixed
material, and also because the oesophago-intestinal junction has not been con-
sidered important. In specimens fixed in F.A. 4 : 10 or T.A.F. some of the valve
structures described here are often obscure or invisible. For this reason the nema-
todes must be studied alive, narcotized, or 7mmediately after “relaxing” with heat.
The valve “funnel” (sec later) may become obscure within 15-20 minutes of
death. A 0.5 per cent aqueous solution of M.S. 222 Sandoz (a soluble salt of a
meta-amino-benzoic acid ethyl ester) is a suitable narcotic for mononchs,

The oesophago-intestinal valves in the Mononchidae are of two types, for which
the terms “tuberculate” and “non-tuberculate’” are proposed. In this paper Prion-
chulus muscornm (Dujardin) exemplifies the non-tuberculate type, and Anaton-
chus tridentatns (de Man) the tuberculate type. The mononch oesophagus was
first described by CHitwoop & CHitwooD (1937) and illustrated by further
figures in 1950. Its lumen is tri-radiate and its lining sclerotized and greatly
thickened locally (see figs. 1 B and 2 C). The thickenings ate greatest in the
centripetal half of each arm, and are linked with each other by thinner regions.
The whole lumen can become circular in cross-section by contraction of the radial
muscles to allow the passage of large food particles including whole nematodes.
The appearance of this structure in lateral view is shown in figure 2 A, and in
dorsal view in figure 2 B. Posterior to the end of the oesophagus there is often
a zone of transparent tissue (t.z.), (varying in width in different species) that is
usually flanked laterally by three (?) smaller transparent bodies. Behind this is
found the sphincter muscle which bears on its posterior face a conical structure
(c.o.) of very variable size which projects into the lumen of the intestine. (The
sphincter muscle with or without the conical structure is the cardia of some authors.
Thete is no constancy in the use of this term, borrowed from vertebrate anatomy
where it refers to the opening of the stomach nearest the heart, and it is meaning-
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less when applied to a nematode which has neither stomach nor heart). This
conical body appears rather “structureless” and is not visible in all specimens. It
may be obscured by the dense granules in the intestinal cells, by food in the
intestine, or by contraction which brings it up close to the posterior face of the
sphincter, or by a combination of these.

THE NON-TUBERCULATE VALVE
(Figs. 1 and 3)

In Prionchulus miscornm a cross section of the oesophageal lumen appears as
shown in figure 1 B from the base of the stoma to a short distance behind the

=

2N

Fig. 1. Prionchulus muscorum. A. oesophago-intestinal junction; B. transverse section through oeso-

phagus; C. transverse section through basal part of oesophagus showing the changed form of the

sclerotized lining and the narrowing of the lumen; D. transverse section through the sphincter

muscle showing the funnel-shaped valve from behind. c.o. conical organ; f. funnel-shaped valve;

g.d. sub-ventral oesophageal gland duct; s.a. supporting annulus; t.r. thickened region of oesophageal
lining; t.z. transparant zone.
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Fig. 2. Anatonchus tridentatus. A. oesophago-intestinal junction in lateral view; B. oesophago-

intestinal juncion in dorsal view; C. transverse section through the oesophageal region; D. section

through oesophagus at level ‘a” on fig. B. looking posteriorly showing the hollow tubercles uniting

centrally; E. transverse section through the sphincter muscle at the level ‘b” on fig. B. looking ante-

riorly showing the funnel-shaped valve. m.s. muscular (?) strand; tub. tubercles; other lettering
as for figure 1.
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duct of the posterior subventral oesophageal gland. Here there is an abrupt change
in shape as the thickenings disappear and, in cross section, this basal region now
appears as in figure 1 C. The arms of the lumen become shorter, which in lateral
view appears to narrow where it passes through the end of the oesophagus and
the narrow transparent zone (t.z.) into the sphincter muscle. The lumen narrows
here and the greater part of its width is made up of a “supporting annulus™ (s.a.)
which appears to be attached to the much plicated funnel-like structure (f) that
forms the valve proper. The lumen expands greatly as it passes into the sphincter
muscle, so becoming funnel-shaped. The exact shape varies somewhat with the
state of contraction of the sphincter muscle fibres. There are indications that the
“funnel’” shares the tripartite nature of the stoma and oesophagus linings (Figure
1 D).

THE TUBERCULATE VALVE
(Figs. 2, 4, 5)

In Anatonchus tridentatus transverse sections through the oesophagus appear
much the same as in Prionchulus niuscornm. Behind the duct of the posterior
sub-ventral oesophageal gland there is no marked change in the apparent width of
the lumen as it passes into the transparent zone (t.z.). Within the transparent
zone, or in the tissue of the sphincter muscle, or partly in both, the peripheral ends
of the three arms of the sclerotized lining become inflated, and greatly thickened,
forming fairly conspicuous, hollow tubercles or “knobs” (tub). The actual limits
of these tubercles in relation to the transparent zone and the sphincter muscle
vary somewhat from specimen to specimen. The cavities of the tubercles are con-
nected in the centre of the oesophagus (see Tig. 2 D). From this point a narrow
duct extends posteriorly, and forms the anterior part (or stem) of the tripartite,
plicated funnel-shaped valve. The funnel-shaped valve is similar to that found in
the non-tuberculate species, and has a similar supporting annulus which appears
to be attached to the posterior part of the tubercles. In A. tridentatus the posterior
rim of the funnel is crenulate, but in P. muscorunz the rim tends to be smooth.

In moulting specimens of A. tridentatus and two undescribed species of Iofor-
chus, the tubercles have been observed part way up the oesophagus in the process
of being shed with the rest of the sclerotized lining of the stoma and the oeso-
phagus (Fig. 5).

DISTRIBUTION! OF THE VALVE TYPES

The tubercles of the tuberculate type of valve were first reported by DITLEVSEN
(1911) in Anatonchus dolichurus (Ditlevsen) and later by STEINER (1914) in
Micouchus studeri (Steiner). MICOLETZKY (1922) did not sce these structures in
A. dolichurus, and regarded those recorded by Steiner as artefacts. Examination of
many specimens and species of the Mononchidae has disclosed the following
distribution of the two types of valve:
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(a) non-tuberculate type present in:

Mononchus Bastian, 1865 (M. truncatus Bastian, M. papillatys Bastian, M.
kastrolli Altherr, and three new species from New Zealand).

Prionchulus Cobb, 1916 (P. muscorum (Dujardin))

Mylonchulus Cobb, 1916 (M. brachyuras {Butschli) and two new species from
New Zealand)

Cobbonchnus Andrassy, 1958 (C. mauritiaizns (Williams) n. comb., and in three
new species from New Zealand).

(b) tuberculate type valves arc present in:

Anatonchus Cobb, 1916 (A. tridentatus (de Man), A. dolichurus (Ditlevsen),
and in a new specics from Rothamsted).
lotonchus Cobb, 1916 (1. acutus Cobb, 1. brachylaimus Cobb, I. trichurus Cobb,
and I. amphigonicus (Thorne), a new species from the Philippine Islands, a new
species from the Cameroons, and in six new species, one of which may be syn-
onymous with 1. parazschokkei (Allgen) from New Zealand). Miconchus
Andrissy, 1958 (M. studeri (Steiner)), and in a new species from Falmouth, Eng-
land, though not seen in M. trionchus (Thorne). (These structures are often
difficult to detect in specimens which have been mounted on slides for many
years).

The type of valve found in the genera Brachonchulns Andrassy, 1958, Granon-
chulus Andrassy, 1958, Judonchulus Andrissy, 1958, and Sporonchulus Cobb,
1917 is not known as material of these genera was not available.

DISCUSSION

The tuberculate type of valve is found in genera in which the tooth or teeth lie
in the posterior half of the stoma. Although the teeth in adults of Anatonchus
spp. may be situated in the anterior half of the stoma, they are basally situated
in the larvae. Further, the structure of the valve alone will serve to distinguish
members of the genera Mononchus and lotonchus, which have become inseparable
as at present defined. The funnel-shaped valve, which is often a transient feature
of fixed material, is not of systematic significance but the tubercles which show
up well in fresh and preserved material appear to be useful.

I thank Mr. C. C. Doncaster for taking the photomicrographs, Prof. G. Thorne
for reporting on 1. acutus, 1. amphigonicus, 1. trichurus and M. trionchus, and
Mr. J. R. Williams for reporting on 1. brachylaimns and for the gift of specimens.

ZUSAMMENFASSUNG

Die Verbindung von Oesophagus und Darm bei den Mononchiden (Enoplida, Nematoda)
Einige morphologische Merkmale der Verbindung von Oesophagus zum Darm verschwinden bei
den Mononchiden oft bald nach der Fixierung, besonders die trichterférmige Klappe, die von dem
Schliessmuskel umgeben ist. Verdffentlichungen iiber diesen Bereich stimmen 'mit der Morphologie
der lebenden Nematoden nicht Giberein. Bei den Oesophagus-Darmklappen der Mononchiden unter-
scheidet man zwei Typen: 1. den tuberkular-Typ, der durch das Vorhandensein von drei deutlichen
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hohlen Blischen am Hinterende der Oesophagus nahe der trichterformigen Klappe charakterisiert ist
und 2. den nicht-tuberkular-Typ, bei dem die Blischen fehlen und die Oesophagusfithrung nahe
dem hinteren Ende enger wird. Der tubercular-Typ wurde bei Anatonchus, Iotonchus und Miconchus
gefunden, der nicht-tuberkular-Typ trat bei Mononchus, Prionchulus, Mylonchulus und Cobbonchus
auf,

Mononchus maunritianus Williams 1958 wurde in die Gattung Cobbonchus Andrissy iiberfithrt.
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Three species of the Mononchidae are redescribed; Mononchus truncatus Bas-
tian because it is the type species of Mononchus, and M. papillains Bastian and
Prionchulus muscorum (Dujardin) because of the confusion between them (ALT-
HERR, 1938). Both genera are redefined.

The nematodes examined were collected in England; M. trancatus, Falmouth
(type locality) and Chippenbam Fen; M. papillatus, Broadmoor Institution, Berks
(type locality), Falmouth, and Woburn, Beds.; P. muscorum, Broadmoor Institu-
tion, Berks, Falmouth, Woburn, Beds., and Rothamsted. Moss from the Jardin des
Plantes, Paris (type locality and habitat of P. muscorum) yielded no specimens.
Measurements are of eelworms killed by heat, fixed in F.A. 4 : 10 and transferred
to glycerine by Baker’s method (GooODEY, 1957). The nematodes were examined
alive or narcotized because details of the papillae and of the oesophago-intestinal
junction become obscured after fixation (CLARK, 1960).

MONONCHIDAE Chitwood and Chitwood 1937 Emend.

Tripyloidea. Cuticle smooth or nearly so; lateral fields absent. Head broad,
sub-rounded or truncated; not, or only slightly offset; with six lips and two rings
of papillae, the inner ring with six or eighteen, the outer ring with six, ten, or
fourteen papillac. Amphids level with the antetior half of the stoma, moderate
to small size, pouch-like, with crescentic transverse apertures. Stomal latge and
wide, heavily sclerotized, tripartite and always armed with single immovable,
dorsal tooth; subventral teeth present or absent, smaller or equal to the dorsal
tooth. Teeth directed anteriorly or posteriorly. Subventral denticles absent or
present in transverse or longitudinal rows, or scattered. Oesophagus very muscular,
anteriorly enveloping the posterior end of the stoma, widening slightly posterior-
ly, always non-bulbar. Nerve ring encircles the oesophagus at one quarter to one
third of its length. Dorsal oesophageal gland opens into oesophageal lumen behind
nerve ring; one pair of subventral glands open near the posterior end of oeso-
phagus, and the other pair between the other two ducts. Oesophageal lumen tri-
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quetrous, lining sclerotized. Oesophago-intestinal junction with sphincter muscle
and lightly sclerotized valve apparatus (usually not visible in fixed specimens).
Intestine a simple tube, cells usually with granular contents. Pre-rectum in males
only; rectum short, usually straight. Tail long or short, variously shaped, sexes
similar or dissimilar; usually with three caudal glands which may or may not
discharge through a terminal or subterminal orifice (= “spinneret” of Cobb).
Tail usually with paired lateral cuticular pores. Females Genital organs mostly
paired, opposed, but may be single, either pre- or post-vulvar; ovaries shott,
reflexed. Only a few eggs in the uteri at a time. Males Testes paired, opposed, out-
stretched. Spicules simple, paired and free. Gubernaculum present; often asso-
ciated with complex lateral accessory pieces. Supplements in a single ventro-median
series, sometimes echinulate, roughly equidistant.

In some species males are rare or unknown.

Found in soil, moss, liverworts, forest litter, and freshwater. Some show a
distinct preference for wet soils.

Type genus: Mononchus Bastian, 1865.

Mononchus Bastian, 1865

Mononchidae. Stoma large, almost parallel sided, usually with pointed base;
armed with a single, stout, anteriorly directed, dorsal tooth, its apex lying in the
anterior half. A low, untoothed, ventral ridge may be present. Oesophago-intes-
tinal junction of the non-tuberculate type (CLARK, 1960); i.e. with a stout sphinc-
ter muscle surrounding a lightly sclerotized, funnel-shaped extension of the
oesophageal lining; never with sclerotized knobs or tubercles. Ovaries paired,
rarely single (M. mzonobystera Cobb). Spicules simple, separate, arcuate. Guber-
naculum simple, or enveloping the spicules laterally, or associated with complex
accessory pieces. Tails mostly short, conoid; or long, conoid at first with a cylin-
drical end part. Found in freshwater, soil, leaf mould, mosses, and liverworts.

Type species: Mononchus truncatus Bastian, 1865,

Mononchus truncatus Bastian, 1865
Figures 1 A-T

Mononchus truncarus Bastian, 1865; p. 101, pl. IX, figs. 25, 26.

Mononchus macrosioma Bastian, 1865; p. 101-102, pl. IX, figs. 29, 30.

Mononchus longicandarus Cobb, 1893; p. 12 fig. 2.

Mononchus microstoma Cobb, 1893; p. 13.

Mononchus (Monronchus) truncatus Cobb, 1916; p. 195.

Mononchus (Mononchus) macrostoma Cobb, 1916; p. 195.

Mononchus (Mononchus) longicandatus Cobb, 1916: p. 195.

Moionchus imacsostoma var. filicandatus Schneider, 1937; p. 48, figs. 5a, b.

nec. Mononchus macrostoma var. armatus Daday, 1897; p. 108, fig. 14. (= M. daday; Micoletzky,
1914 sp. inguirenda).

nec. Mononchns longicandarns Schuurmans Stckhoven & Teunissen 1938; p. 85, figs. 44a, b, not of
de Man nor of Cobb.

nec. Mononchus macrostoma Schuurmans Stekhoven & Teunissen 1938; p. 86, figs. 45a, b.
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Figure 1. Mononchus truncatus. A. Head region; B. en face view of head; C. cross section of stoma

at the level of the dorsal tooth; D. oesophago-intestinal junction; E. lateral view of the vulva;

F. ventral view of vulva; G. sectional view of vagina; H. female tail; I. abnormal female tail.
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Falmouth
Neotype @ L =192 mm; a=28; b=3.9; c=8; V= 145551
9 (n=19) L= 1.86 mm; (s = == 0.143 mm) (range 1.65-2.14 mm)
a == 26-40; b = 3.4-4.3; ¢ = 6.4-8.6;
V = 1022 48 4.55,5 10-15

Chippenham Fen
?9 (n=2) L= 1.67-1.85 mm; a = 33-36; b = 3.6-3.8; ¢ = 5.8-6.4;
V = 911 53,4.54,3 712
Neotype ¢ from moss at the edge of Swan Pool, Falmouth, England.
Slide no. 143/2/4 Nematology Dept., Rothamsted Experimental Station, Hat-
penden.

Cuticle smooth 2 p thick, subcuticle 2 p thick. No lateral fields. Head sub-
rounded, not offset, lips rather small. Amphid apertures small transverse slits at
the level of the dorsal tooth apex. In en face view the lip region as in figure 1B.
Lips six, rounded on the inner edge, with two rings of papillae; inner ring of
eighteen (three on each lip arranged in a short arc) and outer ring of ten (one
at the peripheral apex of each lip, and one placed sub-laterally on ecach of the
sub-median lips). In this view amphid apertures appear as crescentic slits. At level
of dorsal tooth apex stoma deeper than wide, and the sclerotized elements are
thickened where they abut.

In lateral view stoma almost three times as long as broad. Tooth apex at about -
20-28 % of the stoma length. Anterior edge of the tooth straight, and sloping
slightly posteriorly from apex. Posterior margin of tooth gently arcuate and met-
ging imperceptibly with the stoma wall. Stoma wall with faint transverse striae,
dorsal wall slightly indented below tooth apex. Stoma walls inarched above the
tooth apex. Posterior elements not clearly marked off from anterior ones.

Oesophagus slightly expanded and surrounding basal third of stoma, then nar-
rowing a little to the nerve ring at one quarter of the oesophageal length, then
expanding again to occupy five-ninths of the body width. Dorsal oesophageal
gland duct occurs at half the oesophageal length, duct of one pair of subventral
oesophageal glands occurs at three-quarters of the oesophagus length, and the
other duct at one oesophagus width from the end. Oesophago-intestinal junction
with a narrow transparent zone interpolated between base of oesophagus and
sphincter muscle, and flanked laterally by three (?) transparent bodies. Sphincter
muscle solid, rather disc-like with an obtusely rounded conical structure projecting
into intestinal lumen from the posterior face of the sphincter. Sclerotized lining
of the oesophagus constricted near base of oesophagus and becomes less heavily
sclerotized. After passing through the transparent zone and into the sphincter
muscle the sclerotized lining fans out and becomes funnel-shaped. The walls of
the “funnel” bear a number of plications. (The actual shape of this structure varies
with the state of contraction of the musde fibres). The lightly sclerotized “fun-
nel” and the sphincter muscle form a valve between the oesophagus and the in-
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testine (Figure 1D). Intestine a simple tube with abundant intra-cellular granules.
In the female it passes to the right of the anterior and to the left of the posterior
ovary. No pre-rectum in the female. Rectum straight, length equal to anal body
width.

Vulva a transverse slit, one sixth body-width; lips oval, very feeble. Vagina
feebly muscular, extending across less than one third of body-width; its lumen
cruciform. Genital organs paired, opposed, ovaries reflexed through half the
length of the uterus and oviduct. Up to four ova in the uteri at a time.

Tail conoid at first, then tapering more gradually to become almost cylindrical
in the posterior two-thirds; tip rounded and slightly swollen. Three large caudal
glands present, duct terminal. Paired lateral cuticular pores usually as shown in
figure 1H.

Male (from DE MAN, 1884) “Schwanz des Minnchens von gleicher Gesialt
wie des Weibchens. Spicula sehr schlank, dinn, in eine schr stumpfe Ecke ge-
bogen, mit zentralem Verdickungsstreife, von zwei ebenso schlanken, aber viel
kiirzeren akzessorischen Stiicken begleitet. Cuticula beim Minnchen vor After
schrig gestreift; 20 Papillen, nahe beicinander gelegen und kaum hervorragend,
vor dem After und drei mediane ventrale wie auch einige laterale Papillen auf dem
eigenlichen Schwanze.” L = 1.9 mm.

REMARKS

M. truncatus and M. macrostoma are probably the same species. Apart from
the supposed absence of cephalic papillae in M. truncatus, which is cither an
artifact or an oversight, the other differences mentioned by Bastian are unimpor-
tant. ANDRAsSSY (1958) has drawn attention to the variability of this species, with
which he synonymised poorly known species such as M. daday; Micoletzky, 1914,
and M. obtusus Cobb, 1917. The six small tooth-like, cuticular, citcum-oral spines
mentioned by CoBp (1917) in M. dadayi are the crudely drawn papillae. Daday’s
figures and descriptions are inadequate for identification. Butschli’s figures of
M. obtusus (copied by Cobb) are based on a partially distorted head which has
been badly drawn. The stoma shown in these figures is of a different shape from
that of M. trancatus and with the tooth apex at 39 per cent of the stoma length.
The tail has a different shape, and the papillae are quite different. The status of
Cobb's M. longicaudatus and M. megalaimus is not easily decided. M. longican-
datus is very similar to M. trancatus. These two species differ mainly in that males
of the former have sixteen supplements compared with twenty in the latter, but
as the range of variation of this character is not known, this criterion is of doubt-
ful value for their separation. When Cobb erected M. longicandatus in 1893 he
does not appear to have seen M. trancatus (ot M. macrostoma) from Europe.
M. longicandatus and M. truncatus are best regarded as synonyms until they can
be compared. M. megalaimus is strikingly different from M. trancatus and M.
longicandatus in the feeble development of the lips and the close approximation
of the anterior end of the stoma to the lips. Cobb’s figure is not strictly lateral
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so comparison of the teeth and stoma shape is not possible. M. megalaimus stands
until the American mononchs are revised and its status determined. I regard
M. dadayi Micol. and M. obtusus Cobb as species inquirendae.

Tzl W)
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Figure 2. Mononchus papillatus. A. Head region; B. en face view of head (stoma cross section at

the level of the dorsal tooth apex); B’. Enlarged view of ventral part of stoma showing ventral ridge

in section; C. oesophago-intestinal junction; D, posterior half of female genital organs; E. ventral
view of the vulva; F, female tail.

Mononchus papillatus Bastian
Figures 2A-F

Mononchus papillazus Bastian, 1865; p. 101, pl. IX, figs. 27, 28.
Mononchus (Mononchus) papillatus Cobb, 1916; p. 195.
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Iotonchus papillatus Altherr, 1950; p. 4.

Prionchulus papillatus Altherr, 1952; p. 9.

Mononchus papillatus Andrassy, 1958; p. 1865.

nec Mononchus papillatus etc. in Butschli; 1873; Ditlevsen, 1911; Brakenhoff, 1914; Menzel, 1914;
Hoffmanner & Menzel, 1915; Micoletzky, 1922 (partim); Micoletzky, 1925; Allgén, 1929; Alt-
herr, 1938; de Coninck, 1939; Schuurmans Stekhoven & Teunissen, 1938; Schuurmans Stekhoven
& Mawson, 1954.

nec Mononchus bastiani de Man, 1876.

Broadmoor.

Neotype @ L = 1.29 mm; a = 29; b = 3.9; ¢ = 19; V = 1662213
?? (n=9) L =1.23 mm; (s = == 0.292 mm) (range 1.01-1.30 mm);
a=2229; b= 3.63.9; c = 14-19; V = 816 §0-67.7 914

Neotype @ from turf, Broadmoor Institution, Berks. England. (Type locality).

Slide no. 143/1/7 Nematology Dept., Rothamsted Experimental Station, Har-
-penden, England.

Males extremely rare; only description THORNE (1924).

Cuticle smooth 1.7 p thick; subcuticle smooth 1.7 p thick. No lateral fields. Lip
region scarcely offset, cephalic lips and papillae conspicuous in fresh material, less
so in preserved specimens. Lips six, equal, symmetrical, inner margin rounded, outer
margin obtusely angular. In en face view the papillae are readily seen in two rings,
the inner ring of eighteen (three on each lip arranged in an almost straight line
across the lip,) and an outer ring of fourteen (one at the apex of each lip and a
sub-lateral pair on each of the sub-median lips). The innervations of the three
inner papillae are distinguishable in lateral view, but usually only one papilla in
the outer ring on the sub-median lips is visible in this view. Amphid apertures
appear as crescentic slits in ez face view. Stoma squarish in cross section at level
of dorsal tooth apex. In this view dorsal tooth appears triangular in cross section,
spreading slightly onto the dorsal wall. Opposite the dorsal tooth apex the abut-
ting edges of the anterior subventral components of the stoma are thickened on
the inner face. (This thickening forms the ventral ridge seen in lateral view). In
lateral view the amphid apertures are difficult to see, but are situated at the level
of the dorsal tooth apex. Viewed laterally the sclerotized stoma is cup-shaped,
half as wide as long, and half as wide as the head width. Dorsal tooth apex
occurs at 15-21 % of the stoma length. Anterior margin of tooth straight, hori-
zontal or nearly so; posterior edge merges smoothly into stoma wall without any
re-entrant angle. Dorsal wall of stoma indented a little posterior to tooth apex.
On the ventral wall the tickened, abutting edges of the antero-ventral elements
of the stoma form a low, untoothed ridge extending from a point opposite the
dorsal tooth apex to the posterior limit of the anterior elements. Anterior to the
tooth apex and ventral ridge, the stoma walls arch inwardly and restrict the size
of the anterior aperture to about a third of the greatest width of stoma. Suture
between anterior and posterior elements obscure. Postero-dorsal element much
thickened anteriorly, but thins rapidly towards oesophageal lumen. Anterior three-
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quarters of stoma surrounded by thin connective tissue sheath; posterior quarter
embedded in anterior part of oesophagus.

Oesophagus muscular and glandular, narrowing slightly from stoma base to
nerve ring at a quarter of oesophageal length, then expanding with general body
contour to occupy slightly more than half the body width. Dorsal oesophageal
gland duct opens into oesophageal lumen at mid point; one sub-ventral gland duct
opens at two-thirds of its length; remaining duct opens half an oesophagus-width
from end. Oesophago-intestinal junction more complex than existing figures
indicate. Base of the oesophagus sub-rounded; from its posterior face an annulus
of transparent tissue is surrounded by the sphincter muscle. Sclerotized lining of
oesophagus becomes much thinner near base of the oesophagus; constricted where
it passes through posterior end and starts to expand again as it passes through the
transparent annulus, becoming funnel-shaped within the sphincter muscle. At-
tached to the posterior face of sphincter is a small conical projection, the shape
and size of which varies from specimen to specimen. On either side of the oeso-
phagus base and anterior to the sphincter muscle ate small discrete transparent
bodies. In life the thin sclerotized funnel is constricted by the sphincter muscle,
and the whole forms a valve. Food passes rapidly through this valve.

Intestine a simple tube with abundant dark granules in its cells, passing to
the right of the anterior and to the left of the posterior ovary. No pre-rectum in
the female; rectum straight, length almost equal to the anal body-width.

Vulva a transverse slit one fifth body-width, with slightly thickened oval lips.
Vagina muscular, extending across one third of body-width, and uniting with
paired uteri. Genital organs paired, opposed, ovary reflexed through half to
two-thirds the length of oviduct and uterus. Ovary half as wide as body, oocytes in
a single row. No sphincter muscle or glandular region observed at the oviduct-
uterus junction. Usually only one mature egg in the uteri; occasionally one in each
uterus.

Tail conoid, ventrally arcuate, short. Three caudal glands present but no ter-
minal duct; two pairs of lateral cuticular pores seen.

Differential diagnosis

Mononchus papillatus Bastian is most frequently confused with Prionchulus

muscornm (Dujardin). For differentiation of these two species see page 192.

REMARKS

Sevetal species may be hidden under the name M. papillatus. It is almost certain
that the larva assigned to this species by SCHUURMANS STEKHOVEN & MAWSON
(1954) from Soltanbad, Iran (L = 2.5 mm) does not belong here. The M. papil-
latus recorded from New Zealand and the Campbell Islands by ALLGEN (1929) are
probably P. muscorum (Dujardin), though rather small (L = 1.45 mm). The
smallest specimen of this species I have from New Zealand is 1.68 mm long.
The size of Mononchids varies considerably from habitat to habitat and 1.45 mm
may be written within the range of varjation for Campbell Island populations. It
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is uncertain whether Allgén’s dimensions relate to a specimen from New Zealand
or Campbell Island.

M. bastiani de Man, 1876 has often been synonymised with M. papillatus but
according to P. A. A. LooF (i /itt.) de Man's specimen possesses the denticulate
ridges of P. muscorum and is a synonym of that species.

M. cristatus Bastian, 1865 was synonymised with M. papillatns by ANDRASsY
(1958). Bastian’s description is brief and the figure (only specimen) has an
obvious post-mortem artefact on the tail. The dimensions given are for an “imma-
ture female” for which L = 1.1 mm but FRANKLIN (1955) has shown that for
Aphelenchus spp. Bastians’ measurements are 25 per cent too large. This holds
for at least some of his mononchs. The corrected length of M. cristatus is 0.82 mm
which is very small for papillatus; the value (¢ = 6) for cristatus indicates a tail
two to three times as long as that found in papillatus. M. cristatys has not been
recorded since it was described, and could not be recognised from the data avail-
able. I therefore regard it as a species inquirenda.

Over the years the names Mononchus papillatus and Prionchulus muscorum
have been used about equally for species with denticulate and non-denticulate
ridges. The confusion is well known. Dujardin stated that denticulate ridges were
present in muscornm, but Bastian stated of papillatus “tooth single,” and did not
figure any ridge on the ventra] stoma wall. Dujardin gave the length of muscorum
as 2.56 mm, and Bastian’s papillatus was 1/yyth in. (= 2.31 mm). Bastian’s meas-
urements are often 25 per cent too large (see above); this appears to hold for
M. macrostoma and also appears likely for M. papillatns. If applicable, this reduces
the length to 1.73 mm which is one fourth larger than any of my specimens
from Broadmoor. This difference is not great for mononchids some of which
(e.g. lotonchus parazschokkei (Allgen), M. propapillatus, Cobbonchus pounamua
n. spp. CLARK in press) vary by a factor greater than two. No definite conclusions
can be drawn from measurements, nor from Bastian’s figure of the head which
is distorted. One can only speculate whether Bastian overlooked a denticulate or 2
non-denticulate ridge. We may note that he knew of Dujardin’s species as he
reproduced the description. In the absence of any type specimens it is impossible
to prove synonymity, or that two distinct species are indicated. Because both names
have long standing I prefer to restrict them as CoBs, 1917 and T. GOODEY, 1942,
1951 have done, using M. papillatus for the species with a non-denticulate ridge,
and P. muscorum for the species with two denticulate ventral ridges.

Prionchulys Cobb, 1916

Mononchidae. Stoma large, almost parallel sided, armed with a single, stout,
anteriorly directed, dorsal tooth situated in the anterior half, and with two sub-
ventral, denticulated, longitudinal, sclerotized ridges (only one visible in lateral
view). Number of denticles variable, usually fewer and less well developed in
larvae. Where the denticles are few they tend to be aggregated at the anterior
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Figure 3. Prionchulus muscorum. A. Head region; B. en face view of head; cross section of stoma

at the level of the dorsal tooth apex; C. lateral views of the denticulated ridges of some larvae

showing variation in denticulation; D. ventral denticulated ridges viewed from the dorsal side;

E. oesophago-intestinal junction; F. ventral view of the vulva; G. lateral view of female genital
organs; H. female tail.
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end of the ridges. Oesophago-intestinal valve non-tuberculate (CLARK, 1960); i.e.
with stout sphincter muscle partially lined with lightly sclerotized, funnel-shaped
extension of the oesophageal lining; never with sclerotized knobs or tubercles.
Female genital organs paired, opposed, ovaries reflexed. Vulva 47-67 %. Spicules
stout, arcuate; gubernaculum simple, but in all known males is associated with
bifid lateral pieces. Tail usually short and conoid, rarely long and slender. Caudal
glands present, no terminal duct. Paired lateral cuticular pores on tail (in males
of P. longus Thorne these pores may be situated on papillae). Males rare ot
common. Found in soil, moss, leaf mould, and in sulphur springs (P. thiocreno-
bins Pax and Sods).

Type species: Oncholaimus muscorum Dujardin, 1845

Prionchulus muscorum (Dujardin, 1845) Chitw. & Chitw., 1937
Figures 3A-H

Oncholaimus muscorum Dujardin, 1845; p. 237.

Mononchus muscornm Bastian, 1865; p. 103.

Mononchaus bastiani de Man, 1876; p. 184, pl. XIII, fig. 49a, b.

Mononchus (Prionchulus) muscorum Cobb, 1916; p. 195.

Mononchus (Prionchulus) muscorum macrolaimus Cobb, 1917; p. 163, fig. 38.

Prionchulus muscorum Chitwood and Chitwood 1937; p. 517.

Mononchus papillasus in Biitschli, 1873; Ditlevsen, 1911; Menzel, 1914; Hoffminner & Menzel,
1915; Micoletzky, 1922 (partim); Micoletzky, 1925; Schneider, 1929 (partim); Allgén. 1929;
de Coninck, 1939.

Broadmoor
9 (n=21) L =212 mm; (s = = 0.120 mm) (range = 1.91-2.32 mm)
a = 26-33; b = 3.3-44; ¢ = 13-17;
V = 7961.3-66.7 722

Cuticle smooth, 2.5 u thick, subcuticle 1.5 . thick. No lateral fields. Lip region
not markedly offset. Lips and cephalic papillae readily distinguishable in lateral
view (papillae less prominent in fixed material). Lip region hexagonal in e face
view; lips six, equal, rounded on inner edge, obtusely angled on peripheral edge.
Cephalic papillae in two rings, inner one of eighteen (three on each lip arranged
in form of an inwardly directed obtuse triangle) and outer ring of fourteen (one
placed at the apex of each lip, and a pair placed slightly laterally to this on each
of the sub-median lips). Amphid apertures crescentic slits below the level of the
lips. In this view the tripartite nature of the stoma is clearly seen. At the level of
the dorsal tooth apex stoma rather triangular in cross section. Along the ventral
suture the ventro-lateral elements are slightly invaginated and thickened on the
inner surface where they abut. Transverse thickenings along these ridges form
the denticulations characteristic of the genus. Dorsal tooth triangular in cross
section spreading considerably onto the dorsal wall of the stoma.

In lateral view the inner ring of papillae is easily distinguished, but, of the
outer ring, only the apical papillaeare easily seen. Inlateral view pouch-like amphids
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are situated between the tooth apex and the anterior limit of the sclerotized stoma.
Stoma twice as long as broad, cup-shaped with pointed base. Dorsal tooth strong,
with apex at 25-30 % of stoma length. Anterior edge of the tooth straight, almost
horizontal or sloping slightly posteriorly from the apex. Posterior or buttress edge
merging imperceptibly with the dorsal stoma wall. On the ventral wall of the
stoma lie the denticulate ridges bearing nine to fourteen denticles in the mature
female. In larvae these denticles are irregular in development and number. Dorsal
wall of stoma indented laterally to the tooth; both walls inarched above the tooth
apex, and the anterior orifice of the stoma restricted to two-fifths of the greatest
diameter of the stoma. Suture between the anterior and posterior stomal elements
obscure. In lateral view the dorsal posterior element appears much thicker than
the ventral ones, but becomes thinner towards the oesophageal lumen. Basal quar-
ter of the stoma enveloped by the anterior end of the oesophagus. Oesophagus
uniform in width to the nerve ring which occurs at a quarter of its length; then
expanding a little with the general body contour and occupying three-fifths of the
body width. Dorsal oesophageal gland duct opens into the oesophageal lumen at
60 per cent of the oesophagus length and the subventral gland ducts open at
80 and 95 per cent respectively.

Oesophago-intestinal junction with thin transparent zone interpolated between
sphincter muscle and base of oesophagus. Flanked on either side by 3 (?) smaller
transparent bodies. Sphincter stout and disc-like. A little before the end of the
oesophagus its sclerotized lining becomes much thinner and is constricted as it
passes through the oesophagus base and the transparent area. In the sphincter, this
flares out again to form a shallow bell-like structure, much plicated in its mid-
region. Its tripartite nature detectable only with difficulty. The shape of the
sclerotized structure varies with the contraction of the sphincter muscle fibres.
Posterior surface of sphincter beats a short conical structure the shape of which
is rather variable, invisible in most specimens. Intestine a simple tube, cells with
abundant dark granules. Intestine passes to the left of the anterior and to the
right of the posterior ovary. No pre-rectum; rectum straight, equal to anal body-
width.

Vulva a transverse slit, one-third as wide as the body, with broad, variable,
slightly thickened lips. Vagina moderately muscular, extending inwards about a
third of body width, and uniting with the uteri. Genital organs paired, opposed,
ovaries reflexed through a third to half the length of oviducts and uteri. Oocytes
arranged in a single row. No sphincter or glandular region between the oviducts
and uteri. Length of the uteri varies with the number of mature eggs contained.
Egg shells may be ridged. Often only one mature egg in each uterus, but there
may be two in each.

Tail short, conoid, ventrally arcuate. Caudal glands present, but no spinneret.
Two pairs of lateral cuticular pores as shown in figure 2F.

Male (after SCHNEIDER, 1923)
n =2 L= 216224 mm; a = 36-37; b = 4.0-4.14; ¢ = 18-18.7.
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Supplements sixteen evenly spaced, the first, three tail lengths from the anus.
Spicules paired, large, arcuate. Gubernaculum small, partially enfolding the spi-
cules. Notched lateral accessory pieces present. Tail similar to female.

REMARKS

One adult female P. mauscorum from Broadmoor appeared to be undergoing an
adult moult. The specimen had the normal, fully developed genital structures,
a patent vulva in the cuticle that was being shed, and another lying beneath it in
the newly formed cuticle. The stoma had two sclerotized linings; one in the pro-
cess of being moulted. There were no mature eggs in the uteri, the oocytes in the
ovaries were rather small, and the length of the eelworm was only 1.62 mm (smal-
ler than any other females I have measured) and therefore probably precociously
mature, rather than undergoing an additional moult.

P. muscorum appears to be a cosmopolitan species. Because the figures of
Mononchus muscorum of SCHUURMANS STEKHOVEN & TEUNISSEN (1938) lie
quite outside the range of variability encountered so far this species, the spec-
imens from which these figures were drawn are believed to be a new and un-
described species. No measurements were given, and the males were not described
or figured.

ANDRAsSY (1958) provides a synonymy for P. muscorum but gives no reasons
for including some of the forms. M. papillatus forma macrodon Fuchs is based on
a specimen of papillatus with a partially collapsed stoma. There are no grounds
for placing it in this genus as denticulate subventral ridges are neither figured nor
mentioned. He has overlooked the echinulate eggs of P. pusnctatus Cobb, a feature
unknown in muscorum. The status of M. (P.) longicollis Cobb is in doubt and
as it appears to be based on a single larva I regard it as a species inguirenda. M.
(P.) muscorum macrolaimus Cobb is of doubtful status; there appear to be some
differences between the two forms but until specimens can be compared I agree
with Andrissy and regard it as a synonym of P. muscorum. The single male of
P. spectabilis (Ditlevsen) described by MEyL (1955) does not agree with the
characters of spectabilis; there are far too many denticles on the ventral ridges and
the length is only 1.52 mm whereas Ditlevsen’s males measured 3.6 mm. Meyl’s
specimen may be a male of P. mauscorum, but until similar specimens are found
associated with females it is best to regard P. spectabilis Meyl, 1955 nec Ditlevsen,
1911 as a species inquirenda.

CONCLUSION

Adults of M. papillatus and P. mauscorum are readily distinguishable. Most of
the confusion between them has arisen from attempted determinations of larvae,
and probably from the intrusion of a third species, P. panctatus Cobb, 1917
(= M. muscorum of BRAKENHOFF, 1914), a species characterised by poorly
developed, rather short denticulate ridges in the stoma, and by the presence of
echinulate eggs. Echinulate eggs are not found in mascorum, but have been re-
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corded by BRAKENHOFF (1914), and ALTHERR (1938). The figures of these
authors are not of typical muscorum or papillatus. M. echinulains Altherr, 1938
appears to be a lapsus for M. punctatns. Specimens of P. punctatus were not
available for consideration.

The described species of Prionchulus are chiefly to be recognised from the chart-
acters set in Table I. Most species are imperfectly known, the range of variation
being quite unknown, and probably many more species await description.

TABLE I
Characters of the described species of Prionchulus
no. of
species Q L. c tail 3 L. C denticle
on ridges
muscorym (Dujardin)  1.9-3 mm  12.5-17 conoid - - — 9-14
short
longus (Thotne) 2.14 mm 20 conoid 2.0 mm 27 20
short
panctatus Cobb 1.7 mm 143 conoid — — 12
(echinulate eggs) short (ridges short)
spectabilis (Ditl.) 4.0 mm 8 conoid 3.6 mm ? 7
short
thiocrencbins 1.6 mm 5.5  longish — — 1617 (9
Pax & Soos slender (V = 47 %) (ridges short)

tip swollen

M. papillatus and P. muscornm may be readily separated as follows:

M. papillatus

Ventral ridge low, never denticulate

Inner papillac on each lip arranged in a straight
line

Stoma squarish in cross section at the level of
dorsal tooth apex

Ventral ridge terminates at level of tooth apex

Not more than two eggs in uteri at a time
L = 1.0-1.36 mm (British specimens)
A soil dwelling species

P. muscorum

Ventral ridges prominent, always denticulate;
denticulations variable in larvae.

Inner papillae on each lip arranged in an obtuse
triangle.

Stoma rather triangular in cross section at level
of dorsal tooth apex.

Ventral ridges extend a little anterior to dorsal
tooth apex.

Up to four eggs in uteri at a time.

L = 1.91-2.64 mm (British specimens).
Predominantly a moss species.

ZUSAMMENFASSUNG

Neubeschreibung von Mononchus truncatus Bastian, M. papillatus Bastian #nd Prionchulus muscorum
(Dujardin) (Enoplida, Nematoda)

Mononchus truncarus Bastian (= M. macrostoma Bastian) und M. papillatus Bastian werden
aus topotypischem Material neubeschrieben und Enotypen bestimmt. Prionchulus muscorum (Dujar-
din 1845) Cobb 1916 wurde aus britischen Populationen neubeschrieben. Die Unterschiede von
M. papillatus und P. muscorum sind folgende:
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M. papillatus
Ventrale Leiste niedrig, nie gezihnt.

Innere Papillen an jeder Lippe in einer geraden
Linie angeordnet.

Mund im Querschnitt fast quadratisch in Hohe
der dorsalen Zahnspitze.

Ventrale Leiste endet auf der Hoéhe der dor-
salen Zahnspitze.

Im Uterus nicht mehr als 2 Eier gleichzeitig.
L = 1,0-1,36 mm (Britische Proben).

P, muscorum

Ventrale . Leisten hervorstehend, stets gezdhnt,
Zihnelung unterschiedlich bei Larven.

Innere Papillen an jeder Lippe zu einem stump-
fen Dreieck angeordnet.

Mund im Querschnitt mehr dreieckig im Hohe
der dorsalen Zahnspitze.

Ventrale Leisten erstrecken sich ein wenig nach
vorn zur dorsalen Zahnspitze.

Im Uterus bis zu 4 Eier gleichzeitig.

L = 1,91-2,64 mm (Britische Proben).

Bodenbewohnende Art. Vorwiegend eine moosbewohnende Art.

P. punctatns Cobb 1917 kann die Bestimmung beider Arten erschweren. M. dadayi Micoletzky
1914, M. obtusus Cobb 1917, M. cristatus Bastian 1865 und P. longicollis Cobb 1917 werden als
species ipquirendae angesehen. Mononchus echinatus Altherr 1938 ist ein Lapsus fiir P. panctatus
Cobb.
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Se, NEW ZEALAND MONONCHIDAE (ENOPLIDA, NEMATODA)
I THE GENERA MONONCHUS BASTIAN AND PRIONCHULUS COBB

BY

W. C. CLARK
Rothamsted Experimental Station, Harpenden, Herts, England 1)

Free-living nematodes of the New Zealand region have been little studied, the
only important papers being those of CoBB (1904), and ALLGEN (1929). Cobb
described Miconchus rex (Cobb, 1904) Andrissy, 1958 from 200-1200 feet in
Lakes Manapouri and Wakatipu, and Allgén recorded “Mononchas papillatus”
Bastian = Prionchulus muscorum (Dujardin) in moss from New Zealand and
Campbell Island, and Iotonchus trichuras Cobb, I. parazschokkei (Allgén), and
Mononchus campbell; Allgén in moss from Campbell Island. The determina-
tion of I. trichuras from a single larva is doubtful.

The material described in this and succeeding papers was collected by the
author, killed by heat, fixed in F.A. 4 : 10, and transferred to glycerine by Baker’s
method.

Mononchus Bastian, 1865
Mononchus campbelli Allgén, 1929

Allgén’s inadequate description is based on two pootly fixed distorted larvae
from moss on Campbell Island. No precise locality is given, and no type specimens
appear to have been kept. ANDRASSY (1958) synonymised M. campbelli with
“M. papillatus” of SCHUURMANS STEKHOVEN & TEUNISSEN (1938) from the Bel-
gian Congo, and tentatively with M. allgéni Meyl, 1957 from Lake Tanganyika.
However, ¢ for M. campbelli is 7.2 against 12.9 for M. aligéni. In “M. papillatus”’
¢ = 16 for larvae and 11.5 for adults, the dorsal tooth is situated more anteriotly in
the stoma and the tail shape differs. Zoogeographically it is unlikely that the
same species would occur in the Belgian Congo and on a subantarctic island. No
useful purpose is served retaining this doubtful species and I regard M. campbelli
as a Species inquirendd.

Mononchus composticola n. sp.
Figs. 1A-J
Holotype @ L = 2.44 mm; a = 33; b = 4.67; ¢ = 9.2; V 5012

Allotype 8 L = 3.42 mm; a = 39; b = 4.75; ¢ = 21.5; T = 53.
For measurements of paratypes see Table I

1) At present on study leave from Entomology Division, D.S.I.R., Nelson, New Zealand.
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Fig. 1. Mononchus composticola n. sp. A. lateral view of head, B. er face view of lip region,

E. ventral view of vulva,
1. supplement, J. female tail.
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D. oesophago-intestinal junction

stoma at level of tooth apex,
F. lateral view of vulva, G. male tail

C.

H. spicules and gubernaculum,

3
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TABLE I
Measurements of Mononchus composticola n. sp.

201

The Pelorus Arthurs Arthurs
Mt. Cook  Chateau Tutamoe Br. Waiotapu Pass Pass
(females) (males)
n. 7 10 12 1 7 36 3
L. (mm) 2.18 2.08 2.17 2.59 2.35 2.33 3.22
(mean)
S.D.mm =+ 0.323 =+ 0.124 -+ 0.169 —_ =+ 0.192 + 0.166 —_
range 1.76-2.66 1.88-2.29 1.91-2.44 2.59 2.11-2.60 1.83-2.70 3.04-3.51
a 27-38 25-38 33-42 31 30-35 27-36 35-38
b 4.21-5.25 3.9-4.5 3.68-5.05 5.18 4.6-5.0 3.76-4.95 4.5-4.7
c 7.5-10.9 7.2-8.4 7.4-9.8 11.0 8.5-10.7 7.2-9.9 17.8-22.0
a.0. 1) 7-9 10-13 9:14 8 8-11 7-9 —
A\ 45.4-54.2 50.8-54.7 48.5-54.7 47.7 44.8-48.9 48.3-52.0 T.52.4-57.9
p-o. 1) 7-13 8-12 10-13 12 7-10 5-13 —

1) Anterior and posterior ovaries respectively.
Measured specimens from Levin Bush, Hongi's Track, Takaka Hill, and Lake Mahinapua all fell
within the range of measurements given above.

Cuticle 2.5 u thick, with fine, faint annulations only visible under oil immersion
in favourable circumstances. No lateral fields. Subcuticle 2.0 p thick. Body outline
tapering anteriorly; lip region not offset. Lips and papillae clairly visible in
lateral view. Amphid apertures elliptical in lateral view, situated a little anterior to
the apex of the dorsal tooth. Amphid constricted to two-thirds aperture width at
a distance equal to aperture width, then expanding again.

In en face view lip region a rounded hexagon, symmetrical, all six lips rounded
on both edges. Papillae in two rings; six in the inner ring and ten in the outer
ring, (two on the sub-ventral lips and one on each lateral lip). Amphid apertures
appear as crescentic slits in this view. The abutting edges of the anterior elements
of the stoma skeleton elements appear thickened, project outwards, and ate coin-
cident with the clefts between the subdorsal and lateral lips, and between the
subventral lips. At the level of tooth apex the tooth spreads onto the whole of
the dorsal stoma wall. In lateral view the rather small stoma occupies half the body
width, is attenuated oval in shape, more pointed posteriorly than anteriorly. Ante-
rior aperture approximately half the greatest stoma width. Dorsal wall bears a
single strong tooth the anterior edge of which is straight or slightly curved, and
slopes slightly back from apex. Tooth apex at 6-17 per cent of stoma length. The
posterior edge or buttress of the tooth is continuous with the contour of the poste-
rior part of the wall. Whole tooth lies within anterior two-fifths of stoma. Ante-
rior to the tooth the dorsal wall curves inwards. Outer surface of stoma wall
indented in region of tooth. Anterior and posterior ventral elements curve smooth-
ly throughout their length. Posterior dorsal element much thickened in anterior
half, but thinning towards oesophageal lumen. Anterior two-thirds of stoma sur-
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rounded by a thin muscle sheath; posterior third embedded in anterior end of
the oesophagus.

Oesophagus slightly expanded anteriorly about stoma base; narrowing a little
to nerve ring at one third of oesophageal length; expanding slightly beyond this
in conformity with the body contour, and occupying half the body width.

Oesophago-intestinal junction non-tuberculate, (CLARK, 1960a). with a strong
sphincter muscle enveloping the funnel-shaped valve. A fairly broad transparent
zone is intercalated between oesophagus and sphincter muscle. A conical structure
projects into intestinal lumen. Intestine is a simple tube; cells packed with fine
granules.

Female. Vulva a transverse slit one quarter body-width, with thickened lips.
Radiating muscle bands are conspicuous in ventral view. Vagina thick-walled and
extending across half the body-width. Uterus bifid; size varies with stage of
obgenesis. Ovaries paired, opposed, reflexed through two thirds of the length of
the oviduct and uterus. Ovary occupying up to four-fifths of body width. Odcytes
in a single row. Usually one or two mature eggs at a time; rarely three. Intestine
passes to the left of the anterior and to the right of the posterior ovary. Pre-rectum
not demarcated in the female. Rectum straight, length almost equal to an anal-
body-width.

Tail moderately elongate (five and a half to six times anal-body-width in
length), conoid, ventrally arcuate, tip rounded. Caudal glands present; terminal
duct absent. Four pairs of lateral cuticular pores distributed as shown in figure 1.

Male. Testes paired, opposed, outstretched. Relative development of anterior
and posterior testes variable. Sperms numerous, not arranged in any definite pat-
tern. Testes nine-tenths as long as vas deferens. Opposite the second supplement
the vas deferens enlarges to become the ejaculatory duct, and continues as such to
its junction with the cloaca. Pre-rectum as long as ejaculatory duct.

Spicules separate, stout, arcuate, more slender at tips. Upper portions of spicules
embedded in a muscular sheath. Gubernaculum broad, U-shaped, strap-like, almost
encircling the spicules. Each arm of the U with a thickened supporting ridge run-
ning laterally from the posterior face near the base of the U to near the anterior
edge of the tips of the lateral processes. Midventral supplements 12, not echinu-
late, mostly mammiform, but the mammiform protuberances not well developed
at the ends of the series. An adanal pore is present. Anterior to the supplements
are a number of simple cuticular pores.

Tail short, two and a half times anal-body-width, conoid, ventrally arcuate, tip
rounded. Caudal glands present, terminal duct absent. Caudal pores as shown in
figure 1 G.

Specific differentiation. M. composticola forms with M. major Cobb, 1893,
M. mesadenus n. sp., and M. gerlachei de Man, 1904 a closely related group of
southern species. The only similar European species is M. kastrolli Altherr, 1958
which is readily separated from this species-group by the short tail (¢ = 33 or
mote), the presence of bifid spicules, and notched lateral accessory pieces in the
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male. A new figure of the spicules etc. of M. kastrolli (drawn from paratypes
supplied by Dr. Altherr) is provided (fig. 2). Of the New Zealand species,
M. composticola is similar to M. mesadenus from which it is separated by the more
slender female tail; c is usually within the range of 7-9.5 (mesadenus ¢ = 10-
16.5) and the presence of vulval gland ducts opening through the cuticle anterior
and posterior to the vulva in mesadenus, but not in composticola. Males may be

o

Fif. 2. Mononchus kastrolli Altherr, spicule, gubernaculum and lateral accessory piece.

distinguished by the supplements which number twelve in composticola; nine in
mesadenus, and are echinulate only in the latter.

Mononchus composticola, major, mesadenns and gerlachei may be separated by
the use of the following keys:

Key to males:

1. Lateral accessory pieces rounded at tip M. gerlachei
Lateral accessory pieces absent . . . . . . . . . . . . . . . 2

2. Supplements echinulate . ce ... . . .3
Supplements not echinulate, twelve M. composticola

3. Nine supplements; sixteen cephalic papillae M. mesadenus
Twelve supplements; thirty-two cephalic papillae M. mafor
Key to females:

1. Glands present near vulva . . . . . . . . . . . . . . . . 2
Glands not present near vulva M. composticola

2. Terminal caudal gland duct present . e S |
Terminal caudal gland duct absent M. mesadenus

3. Sixteen cephalic papillae, (Danco Land and Possession Island, Antarctic region (de Man, 1904,
Steiner, 1916)) M. geriachei
Thirty-two cephalic papillae (Australia & Tasmania (Cobb 1893, 1917) M. major

Type slides. Holotype, allotype and paratype slides in nematode collection, En-
tomology Division, D.S.I.R., N.Z. Paratypes also at Nematology Dept. Rotham-
sted Experimental Station. Slide nos. 143/4/1-2.
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Type locality. Rough Creek, Arthurs Pass, N.Z., from leaf litter of Nothofagus
cliffortiodes Oerst. forest with Coprosma Forst spp., Nothopanax simplex Seem.,
Griselinia littoralis Raoul, and Blechnum pennamarina Kuhn, altitude 765 metres;
soil Haast fine sandy loam. '

Other localities. (a) South Island; Takaka Hill in Nothofagus fusca Oerst.
forest; Lake Mahinapua Forest Reserve in litter of Quintinia acutifolia T. Kitk —
W einmannia racemosa Linn, f. forest; Pelorus Bridge in litter of Podocarpus spi-
catus R. Bt. — Beilschmiedia Tawa Benth. & Hook. f. forest; Governors Bush,
Mt. Cook in Nothofagns Menziesii Oerst. forest litter. (b) North Island: Levin
Bush in litter of Knightia excelsa R. Br. — Beilschmiedia Tawa Benth. & Hook.
f. forest; Tongariro National Park, near Chateau, in Nothofagus diffortiodes
Oerst. — Griselinia littoralis Raoul forest litter; Tutamoe in litter of Bezlschmiedia
Tawa Benth. & Hook. f. — Dacrydium cupressinum Soland. forest.

Remarks. This species has been found only in the litter of indigenous forests in
areas with a rainfall in excess of 40 in. per annum, though most localities approach
more closely to 100 in. per annum. Neither the soil underlying the litter nor the
species composition of the forest appear important in determining distribution.
M. composticola may be equally abundant in small-leaved mor type, Nothofagus
litter and in the broad-leaved, mull type Beilschmiedia forest. The association with
forest litter suggested the specific epithet.

A parasitic sporozoan, Legerella sp. was found in a specimen from Arthurs Pass.

Mononchus mesadenus n. sp.
Figs. 3A-K.
Holotype @ L = 3.37 mm; a = 40; b = 4.45; c = 12.4; V= 115410
Allotype & L = 3.26 mm; a = 40; b = 4.34; c = 20.5; T = 53.

For measurements of paratypes see Table II.

Cuticle 3.5 p thick, smooth, very faint obsolescent transverse striae occasionally
seen under oil immersion. Lateral fields not present. Subcuticle 2.5 u thick, faintly
annulated. Lip region not offset; lips and papillae clearly visible in lateral view.
Amphid apertures appear circular in lateral view, are one sixth as wide as the lip
region, and narrow rapidly. Amphids are situated near the anterior limit of the
sclerotized stoma and immediately posterior to the lateral papilla. In en face view
the lip region is bilaterally symmetrical, an elongate hexagon. Lips six, equal, inner
edge bluntly rounded; outer edge slightly angled. Papillae in two rings, an inner
ring of six and an outer ring of ten. Inner papillae flanked on either side by a
rounded eminence. In this view the anterior edge of the stoma resembles that ot
M. composticola, but the dorsal tooth does not spread onto the stoma wall to the
same extent. Laterally the stoma appears heavily sclerotized, twice as long as
broad, oval in shape; fairly rounded posteriorly, and occupies just over half the
body width. Anterior aperture half as wide as the greatest stoma width. Stoma
walls with fine transverse striae. Dorsal tooth apex occurs at 7-16 % of the stoma
length. Anterior edge of the tooth straight or slightly curved; sloping a little back
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G. male tail,
and gubernaculum, K. female tail.

, D. ventral view of vulva

Fig. 3. Mononchus mesadenus n. sp. A. lateral view of head, B. en face view of lip region

region showing gland cells and ducts,

C. oesophago-intestinal junction
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TasLe II

Measurements of Mononchus mesadenus n. sp.

Mt.
Females Messenger The Chateau Tutamoe Kiripaka Takaka  Hongi’s Track
n 9 6 6 2 2 1
L (mm) 3.17 3.35 3.09 3.78 3.32 2.49
(mean)
SD. (mm) + 0183 40227 - 0.128 — — —
range 2.87-3.44 3.08-3.72 2.94-3.26 3.77-3.79 3.28-3.36 2.49
a 35-40 35-38 32-39 38 35-39 33
b 3.99-6.09 4.10-4.72 4.26-4.45 491-493  4.56-4.82 4.89
C 10.5-13.1 10.1-13.1 10.2-12.6 13.8-13.9 13.6-16.4 15.6
a.0. 9-15 7-15 8-15 11-13 9-11 7
v 47.2-56.0 51.0-53.5 51.3-55.3 51.5-52.2 54.4-55.8 51.8
p.o. 8-13 7-13 8-16 11 12 9

Mt.
Males Messenger The Chateau Tutamoe Kiripaka Rimu Collingwood
n 13 7 10 1 2 1
L (mm) 3.10 3.09 2.94 3.71 3.00 2.70
(mean)
S.D. (mm) =+ 0.185 =+ 0.225 =+ 0.177 — — —
range 2.61-3.35 2.94-3.62 2.65-3.20 3.71 2.78-3.23 2.70
a 31-40 35-40 34-41 39 32 36
b 4.15-4.55 3.96-4.26 3.99-4.45 4.71 4.02-4.03 3.88
C 16.0-20.8 15.0-18.1 14.6-20.1 22.3 17.0-18.3 22.3
T 53.1-57.2 41.4-62 .4 38.8-48.2 58.7 40.1-54.8 53.2

from apex. Posterior edge slopes smoothly back and joins stoma wall without
any re-entrant angle. Opposite the dorsal tooth the outer surface of the dotsal
stoma wall is slightly indented. Anterior to the tooth the wall curves sharply in-
wards. Lower three-fifths of the ventral wall almost straight, anterior portion
curving slightly inwards. Of the posterior elements the dorsal ome is thickest
anteriorly; both thin towards the oesophageal lumen. Anterior seven-tenths of
stoma surrounded by a thin muscular sheath; posterior part embedded in anterior
end of oesophagus. In the stomal region is a pair of subventral, subdorsal, and
median cuticular pores.

Oesophagus narrows slightly to the netve ring which occurs at one third of
the oesophagus length, and thereafter swells a little generally occupying half the
body width. Oesophago-intestinal junction non-tuberculate. Transparent zone be-
tween the oesophagus and sphincter muscle often wide (one-third as thick as
sphincter muscle). Funnel-shaped valve obscure in all specimens. Intestine packed
with dark granules.

Female. Vulva a transverse slit with thickened lips. Vagina with thick muscular
walls, extending half way across the body. Uteri paired, outstretched. Interposed
between uterus and oviduct is a thick-walled glandular structure and a sphincter
muscle similar to that recorded by GOODEY (1942) in Anatonchus tridentatus
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and Mylonchulus brachynris. Ovaries paired, reflexed through up to one-third of
the length of the oviduct and uterus. Ovaries occupying almost half the body
width. One or two mature eggs in the uteri at once.

Near the vulva are 2 number of pores through the cuticle which appear to be
connected with small gland cells. The largest of these have small cuticular mounds
about the orifices of the ducts; the smaller ones do not. These structures tend to
be arranged in ventro-median pairs, but exceptions are numerous. Some ducts are
always present, but the number and position of both types of duct is variable.
Simple body pores are present over the whole of the animal, but the papilliform
pores are restricted to the vicinity of the vulva.

The intestine passes to the left of the anterior, and to the right of the posterior
ovary. No pre-rectum. Rectum slightly arcuate, equal to anal-body-width.

Tail short, equal to four and a half times the anal-body-width; conoid,
ventrally arcuate tip rounded. Caudal glands present; no terminal duct. Paired
lateral cuticular pores present, often arranged as in figure 3 K, but there appears
to be considerable variation.

Males. Testes paired, opposed, outstretched, sperms abundant, not arranged in
any definite pattern. Vas deferens five-sixths of testicular length, dilating opposite
the first supplement to become the ejaculatory duct and dischatge into the cloaca.
Also opposite the first supplement the intestine narrows to form the prerectum.
Spicules separate, arcuate, thinning towards the tips with a median thickened rib
in the distal two thirds. Total length of spicules equal to one and two-thirds
anal-body-widths. Gubernaculum U-shaped, strap-like, almost encircling the spi-
cules. Each arm of the U with a thickened anterior edge. Supplement nine, the
middle seven mammiliform echinulate; first and anal supplements with low
mounds rather than papillae. Anterior to the supplements is a series of body pores.
In ventral view the basal echinulate portions of the supplements are seen to consist
of two opposed crescentic swollen ridges.

Tail shorter than female; equal to two anal-body-widths, conoid, ventrally ar-
cuate, with caudal glands and terminal duct. Paired lateral cuticular pores as
shown in figure 3 G.

Specific differentiation. See under M. com posticola.

Type material. Holotype, allotype, and paratype slides in the nematode collection
of Entomology Division, D.S.IR., N.Z. Paratypes also at Nematology Dept.,
Rothamsted Experimental Station. Slide nos. 143/5/1-2.

Type locality. Mt. Messenger, Taranaki, N.Z., N.Z.M.S. 1, N. 100, 146126, in
Olea Cunningbamii Hook. f., Vitex lucens T. Kitk, Shawia paniculata Forst., Bra-
chyglottis repanda Forst. forest litter; altitude 200 metres.

Other localities: (a) South Island: Collingwood from litter in a very damp spot
in a Rhopalostylis sapida Wendl. & Drude grove; Takaka Hill, in litter of Notho-
fagus fusca Oerst. forest; Rimu State Forest (Thuya plicata Don. + regenerating
natives) surface liverworts and mosses, (b) North Island: Tongariro National
Park, near the Chateau in Nothofagus cliffortiodes Oerst. — Griselinia littoralis
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Mononchus propapillasus n. sp. A. lateral view of head, B. en face view of lip region,

208
Fig. 4.

E. ventral view of vulva, F. female

reproductive structures, G. female tail, H. male tail.

»

C. stoma at level of tooth apex, D. oesophago-intestinal junction



NEW ZEALAND MONONCHIDAE I 209

Raoul forest litter; Hongi’s Track, in litter of Beilschmiedia Tawa Benth. & Hook.
f. — Kunightia excelsa R, Br. — Podocarpus Totara D. Don forest; Kirtkpaka in
littet of Beilschmiedia Taraire Benth. & Hook. f. — Vitex lucens T. Kitk —
Corynocarpus laevigata Forst. forest; Tutamoe, from mosses and liverworts off
tree trunks in Beilschmiedia Tawa Benth. & Hook. f. — Dacrydium cupressinum
Soland. forest.

Remarks. This species, like M. composticola is found in native forests, but 1s
associated with the cryptogamic flora as well as with the litter zone, and is more
abundant in the North Island than in the South Island.

The specific name refers to the glands about the median vulva (mes = middle,
adenus = a gland).

Females collected in April 1958 had spermatozoa in the uterus and oviduct.

Mononchus propapillatus n. sp.
Figs. 4A-H.

Holotype @ L = 1.16 mm; a = 22; b = 3.5; ¢ = 12.6; V 4 61.5 14,
Allotype & L = 1.10 mm; a = 32; b = 3.5; c = 11.5; T = 39.

For measurements of paratypes see Table IIIL

Cuticle smooth, without striations, 2 y thick, Lateral fields not detected in either
sex. Subcuticle 1.5 p thick. Head offset by a moderate constriction, lips distin-
guishable in lateral view. Amphid opening slit-like, situated at the level of the
dorsal tooth apex, and immediately posterior to the outer lateral papilla. Amphid
narowing to half aperture width at a distance equal to amphid width; amphid
obscure beyond this point.

In en face view lip region hexagonal, symmetrical; all six lips similar, rounded
on both edges. Papillae in two rings; an inner ring of eighteen, three on each lip
arranged in a straight line across the lip, and an outer ring of fourteen, three on
each of the submedian lips and one on each of the laterals. Amphid apertures
crescentic in this view. Anterior rim of sclerotized stoma conspicuous; the sutures
between the three parts coincide with the clefts between the subdorsal and lateral
lips, and between the subventral lips. At the level of the dorsal tooth apex the
stoma is rather oval in cross section, and is slightly indented ventrally. This inden-
tation beats the ventral ridge seen in lateral view. Near its apex the tooth spreads
over the whole of the dorsal wall of the stoma. In lateral view the heavily sclerot-
ized stoma occupies half the body width, is roughly oval in shape, but rather
blunter anteriorly than posteriorly. The anterior aperture is circular and approxi-
mately one third of the greatest stoma width. The dorsal wall bears the large,
single tooth whose anterior edge is straight and which slopes slightly posteriorly
from the apex. Posterior edge or buttress of the tooth joins the lateral wall slightly
anterior to the mid point of this wall. In the region of the tooth the outer surface
of the wall is slightly indented. Ventral wall curves smoothly throughout its
length, and from the posterior limit of the anterior element to a point nearly



L (mm)
(mean)
S.D.
(mm)
range

a.0.

p-0-

Mt. Cook

24
1.15

=+ 0.060

1.01-1.71
23-33
3.24-3.81
11.9-16.5
8-16
57.7-62.9
10-16

Waitaanga
Saddle
13
1.57

=+ 0.132

1.39-1.78
27-34
3.4-3.98
10.1-12.8
7-19
58.6-69.1
8-16

Kumara
Beach
12
1.21

=+ 0.058

1.12-1.32
24-36
3.30-3.71
13.2-18.9
10-14
61.1-62.6
8-12

Kiripaka
8
1.02

=+ 0.057

0.93-1.11
25-31
3.21-3.45
10.7-13.3
8-15
61.2-64.1
9-12

TABLE III

Measurements of Mownonchus propapillatus n. sp. females

Waimangu Mangatete

7
1.09

-+ 0.078

0.95-1.18
27-28
3.00-3.44
11.2-13.3
7-13
59.7-63.4
7-12

6
1.27

-+ 0.089

1.21-1.38
24-29
3.52-3.89
13.8-15.7
8-12
59.5-65.5
7-20

Kerikeri

5
0.89

-+ 0.037

0.84-0.93
26-29
3.18-3.23
10.3-11.6
10-13
60.2-61.9
8-13

Craigielachie Takaka

5
1.19

=+ 0.024

1.14-1.21
25-30
3.34-3.47
14.8-17.4
10-16
61.8-64.0
9-15

6
1.01

=+ 0.051

0.93-1.07
24-28
2.95-3.41
12.1-13.8
9-14
57.8-63.3
10-15

Tikipunga
3
1.27

-+ 0.041

1.08-1.38
29-30
3.48-3.87
12.8-15.0
10-11
61.0-61.7
10-11

Levin

Bush

1.03

1.03
21
3.62
10.7
12
61.6
18

01¢C
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opposite the tooth apex is a low untoothed ridge. The posterior elements make up
the base of the stoma; the dorsal element is greatly thickened anteriorly, but the
ventro-lateral elements are not. All three posterior elements are continuous with
the cuticular lining of the oesophagus. Anterior three-quarters of stoma surround-
ed by a muscle sheath; posterior quarter embedded in the fore end of the oeso-
phagus.

Oesophagus slightly expanded anteriotly, then natrowing a little to the nerve
ring at one third its length; expanding slightly beyond this in conformity with
the general body contout, and occupying half the body width.

Oesophago-intestinal junction typical of the genus, as shown in figure 4 D.
Intestine a simple tube; cells packed with fine granules.

Female. Vulva a transverse slit with thickened lips which make it conspicuous
even in lateral view. Vagina thick-walled and extending one third of the body-
width. Uteri bifid, size very variable with the stage of development of the eggs.
Ovaries paired, opposed and reflexed through three-quarters of their length.
Ovaties almost three quarters as wide as the body, ova in a single row within each
ovary. Usually only one mature egg at once, rarely two. (Material collection in
February). Intestine passes to the left of the anterior and to the right of the poste-
rior ovary. No prerectum in female. Rectum straight.

Tail conoid, ventrally arcuate, two and a half times anal body width in length,
tip rounded. Caudal glands present, terminal duct absent. Caudal cuticular pores
not scen.

Males. Testes paired, outstretched in opposite directions; anterior testis five-
sixths as long as postetior testis; sperms numerous, not arranged in any definite
pattern. Vas deferens seven-cights of testicular length. From a point opposite the
second supplement the vas deferens swells to become the ejaculatory duct which
opens into the cloaca. Pre-rectum as long as ejaculatory duct.

Spicules long, arcuate, moderately slender, upper half embedded in a muscular
sheath. Gubernaculum large, complex, consisting of a median dorsal portion from
which arise two broad strap-like lateral processes which curve around the spicules.
From the outer surface of each lateral process arises a ventrally directed accessory
piece which is bifid at the tip. Supplements, nine papilliform, and one adanal
without a papilla. The anterior three more widely spaced than the remainder.

Tail similar to female but tip mote pointed. Caudal papillae, one dorsal pair
at one-third of tail length and one lateral pair at threefifths of tail length.

Differential diagnosis. Mononchus propapillatus differs from all other species
in the genus, except M. papillatus Bastian in the possession of an untoothed
ventral ridge. It is close to M. papillatus from which it is distinguished on male
characters; viz. the presence of lateral accessory pieces; a gubernaculum with
curved lateral processes which curve around the lateral accessory pieces and the
spicules, and only ten supplements, of which the adanal member is not papilli-
form. M. papillatus has no lateral accessory pieces, the gubernaculum is simple,
without lateral processes, and lies wholly above the spicules; the supplements are
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twelve to sixteen in number and uniform in type. The lips of propapillatus are
rounded, and the stoma oval in cross section, but in papillatus the lips ate angular,
and the stoma squarish.

The females of M. propapillatus are so similar to those of M. papillatus that I
hesitate to erect a new species, but in view of the dissimilarity of the males there
is no alternative as there is no doubt that they are correctly associated with the
females. New Zealand has been isolated from other land masses since Cretaceous
times and, on virgin sites, it is reasonable to expect slightly different forms. There
is no reason why specific differentiation should not go further in one sex than in
the other. There is no evidence of male dimorphism as found in the Acari
(ANDRE, 1949) and the Opiliones (FORSTER, 1954) as only one type of male is
known for each species.

Type slides. Holotype, allotype and paratypes are in the nematode collection,
Entomology Division. Paratypes also at Nematology Department, Rothamsted
Experimental Station; Slide nos. 143/6/1-1.

Type locdlity. Governor's Bush, Mount Cook, in Nothofagns Menziesii Oerst.
forest with Podocarpus Hallii 'T. Kitk., Phyllocladus alpinys Hook. f. and
Coprosma spp. Forst. from surface three inches of litter and soil. Soil type: Haast
fine sandy loam (a semi-mature podzol derived from greywacke and schist).
Height 810 metres.

Other localities. (a) South Island: Takaka Hill in Nothofagus fusca Oerst. fot-
est; Whangamoa Hill in reverting grassland; Kumara Beach, Trifoliun repens
L. — Hydrocotyle sp. L. dominant grassland; Charleston Beach in Lotus uliginosus
Schkuhr.; Ross in Anthoxanthum odoratum L. — Trifolium repens L. pasture;
Cape Foulwind in Agrostis stolonifera L. — Holcus lanatus L. pasture; Utopia
Road, Westport in Anthoxanthum odoratum L. — Cynosurus cristatus L. pasture;
Granity in Agrostis stolonifera L. — H. lanatus L. pasture; Pelorus Bridge in
Podocarpus spicatns R. Bt. — Beilschmiedia Tawa Benth. & Hook. f. forest;
Craigielachie, Dactylis glomerata L. — Agrostis tenuis Sibth. pasture; Cass in
Agrostis tenuis Sibth. — Anthoxantbum odoratwm L. grassland; Waikari — Cul-
verden in Festuca novaezealandiae Cockayne — Agropyrum scabrum Beauv. grass-
land. (b) North Island: Levin Bush Knightia excelsa R. Btr. — Beilschmiedia
Tawa Benth. & Hook. f. forest; Waverly in Lolium perenne L. — Trifolium repens
L. pasture; Waitaanga Saddle Weinmannia racemosa Linn. f. — Brachyglottis
repanda Forst. — tree fern forest; Mangatere, Paspalum dilatatum Poir dominant
pasture; Wharekohe, 2 year old Lolium perenne L. — Trifolium repens pasture
(previously heathland type vegetation); Kiripaka in Beilschmiedia Taraire Benth.
& Hook. f. — Vitex lucens 'T. Kirk forest; Tikipunga in Paspalum dilatatum
Poir — Lotus hispidus Desf. — Trifolinm repens L. pasture; Kerikeri in Low
Leptospermum scoparium Torst. — Hakea acicularis R. Br. — Cassinia fulvida
Hook. f. heath; Waimangu under Pteridium esculentum Hook. f., Rubus sp. L.
(blackberry), Festuca arundinacea Schreb.

Remarks. This species is very widespread in New Zealand and its distribution
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seems little influenced by factors such as soil type, vegetation cover, or climate.
The specimens from Kerikeri, however, where the soil is particularly barren, are
smaller than those from other localities. Iofonchus parazschokkei (Allgén) is also
small at this site.

Prionchulus muscornm (Dujardin, 1845) Chitw. & Chitw., 1937
For synonymy see CLARK, 1960b.

Arthurs Pass 1 @ L = 2.8 mm; a = 34; b = 4.25; ¢ = 9.27; V1162512
stoma 47 p.

Mt. Cook 1 @ L=1715mm;a= 32.73;b = 3.81;¢c = 16.52; V 1262.1 13
stoma 37 p.

Waimungu 1 @ L= 1.95 mm; a = 30; b= 4.19; c = 15.9; V11 65.1 12
stoma 38 p.

Wharekohe 1 @ L = 1.68 mm; a = 35; b = 4.02; c=17.3; V?66.37
stoma 36 p.

Remarks. The measurements given above lie for the most part within the limifs
of variation given for this species by CLARK (1960b) for British specimens. The
most important divergence is that for tail length in the Arthurs Pass specimen
where ¢ = 9.27 which indicates a much longer tail than is usual in European
specimens. I hesitate to separate this form on the basis of a single specimen.
Otherwise it is indistinguishable from European specimens. In the specimens from
the other localities in New Zealand the denticulations of the ventral ridges are
less well developed than in British specimens.

Other locality. Nelson, Entomology Division compost heap, larvae only.

ZUSAMMENFASSUNG

Neu-Seeliandische Mononchiden (Euoplida, Nematoda) 1. Die Gattungen Mononchus Bastian und
Prionchulus Cobb

Mononchus composticola, M. mesadenus, und M. propapillatus n. spp. werden beschrieben, Prion-
chulus muscorum (Dujardin) wird aus Neu-Seeland erwihnt. M. campelli Allgén 1929 ist als
species inquirenda anzusehen. M. composticola und M. mesadenns werden mit M. gerlachei de Man
1904 und M. major Cobb 1893 vereinigt. Durch den angegebenen Schlitssel kénnen sie voneinander
getrennt werden.
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THE MONONCHIDAE (ENOPLIDA, NEMATODA) OF NEW ZEALAND
III. A REVIEW OF THE GENUS COBBONCHUS ANDRASSY, 1958
WITH DESCRIPTIONS OF NEW SPECIES

BY

W. C. CLARK
Rothamsted Experimental Station, Harpenden, Herts., England 1)

ANDRASSY (1958) crected the genus Cobbonchus for three species, M. palus-
tris Cobb, M. radiatus Cobb and M. teres Cobb, which CosB (1917) had referred
to Mononchus Bastian, Cobbonchus is characterised by the possession of an anterior
dorsal tooth and two posterior subventral teeth.

None of these species was fully described. C. radiatus and C. teres are based
on “a single young specimen” and a “single more or less shrunken specimen”
respectively. Cobb did not remark on the rounded head of C. palustris which is
quite unlike that of any other mononchid.

Miss E. M. Buhrer (77 lit2.) considers it unlikely that the holotypes of these
species still exist. When Cobb based a species on a single specimen it was usually
beheaded or sectioned. Many were mounted in glycerine jelly which later proved
unsatisfactory. However, Miss Buhrer has supplied photographs of Cobb’s ori-
ginal drawings, including unpublished drawings of the tails which are reproduced
here in figs. 1-3. From these figures and Cobb'’s description I have compiled the
fuller descriptions given below.

Since Andrissy’s work appeared, more information has become available about
the genus Cobbonchus, which is redefined below.

Cobbonchus Andrissy, 1958 Emend.

Mononchidae. Lip region scarcely or not offset. Stoma moderately large, about
twice as long as broad, with three anteriorly directed teeth. Dorsal tooth larger
than, and anterior to subventral teeth. Amphids small to moderate, transverse, slit
like. Ovaries paired or single. When single either the anterior or posterior ovary
may be suppressed and represented by a uterine sac 2). Vulva post-median, vagina
often muscular. Oesophago-intestinal junction non-tuberculate (CLARK, 1960).
Testes paired, opposed, outstretched. Spicules simple, paired, free. Gubernaculum
complex. Supplements simple, papilliform, equidistant. Tail in both sexes short,

1) At present on study leave from Entomology Division, D.S.I.R., Nelson, New Zealand.
2) I have a single female of a new species from Stafford, N.Z., which has a posterior ovary and
a pre-vulval uterine sac. As this is a2 most unusual feature, I await more material before describing it.

Nematologica V 18
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ventrally arcuate, conoid at first, becoming cylindroid distally. Caudal glands
massive, often reaching beyond the anus; ampulla well developed, terminal duct
in all known species. Cuticular pores not known in females on papillae in only
known males (C. ponnamua n. sp.).

Found in wet soil or Sphagnum bogs.

Type species (by author’s designation): Mononchus palusiris Cobb, 1917.

The known species of the genus are:

C. chawliodus n. sp. C. pounamua n. sp.
C. mauritianns (Williams, 1958) Clark, 1960 C. radiatus (Cobb, 1917) Andrissy, 1958
C. palustris (Cobb, 1917) Andrassy, 1958 C. teres (Cobb, 1917) Andréssy, 1958

Cobbonchus palustris (Cobb) Andréssy
Figs. 1 A-C

Mononchus (Mononchus) palusiris Cobb, 1917, p. 154, fig. 18.
Mononchus palustris Schneider, 1937, p. 49, fig. 6a-b.
Cobbonchus palustris Andrassy, 1958, p. 161

Female (after Cobb) L 1.4 mm; a 37; b 3.33; ¢ 33.3; V 62.

Lip region not offset, head rounded. Papillae in two rings of six each. Amphid
aperture small, transverse, at level of dorsal tooth apex. Stoma large, almost twice
as long as broad, parallel-sided. Stoma wall indented in region of teeth, base broad.
Dorsal tooth apex at 32 per cent of stoma length; subventral tooth apices at 57 per

Fig. 1. Cobbonchus palustris. A. lateral view of head; B. female tail; C. tail tip. (All after Cobb).

cent, posterior fifth of stoma embedded in anterior end of oesophagus. Nerve
ring at 8 per cent of body length. Intestine 12-15 cells in girth. Ovaries paired,
rather small, tapering, eight to ten oocytes in each. Eggs elongated, twice as long
as body width. Rectum straight, length equal to 0.7 of anal-body-width. Tail short,
ventrally arcuate, rather conoid. Caudal glands broad, saccate; ampulla large, duct
terminal.

Recorded by Cobb from a white cedar swamp, Jefferson County, Wisconsin,
U.S.A.
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Cobbonchus radiatus (Cobb) Andrissy
Figs. 2 A-B
Mononchus (Mononchus) radiatns Cobb, 1917, p. 154, fig. 17.
. Cobbonchus radiatus Andrissy, 1958, p. 161.

“Young specimen” (after Cobb) L 0.8 mm; a 35; b 3.33; ¢ 20; V 74

Lip region offset by a broad shallow constriction. Papillae in two rings, an
inner one of six and an outer one of ten. Amphid aperture a small crescentic slit
at level of dorsal tooth apex. Stoma large, almost twice as long as broad (figured
specimen appears a little distorted). Dorsal tooth apex at 24 per cent of stoma
length; subventral tooth apices at 64 per cent. Cobb’s figures show two unusual
structures posterior to the stoma base which I am unable to explain. Nerve ring
at 9 per cent of body length. Genital organs apparently paired and symmetrically

Fig. 2. Cobbonchus radiatus. A. lateral view of head; B. female tail. (Both after Cobb).

reflexed. Rectum almost straight, nearly equal to anal-body-width. Anal lips
slightly protuberant. Tail short, ventrally arcuate, conoid. Caudal glands rather
slender for the genus, ampulla present, duct terminal.

Specimen from “patch of wild cranberries with sphagnum”, Cranberry Bog,
New Lisbon, New Jersey, U.S.A.

Remarks. Cobb’s sketches include an outline from which the measurements were
taken. This shows the anterior and posterior limits of the reproductive system,
indicating that the specimen may have been a young adult female.

Cobbonchus teres (Cobb) Andrissy
Figs. 3 A-B
Mononchns (Mononchus) teres Cobb, 1917, p. 155, fig. 19.
Cobbonchus teres Andrassy, 1958, p. 161.
“Young specimen” (after Cobb) L 0.6 mm; a 26; b 2.86; ¢ 16.5; V 60
Lip region not offset, head squarish. Papillac in two rings of six each. Amphid
apertures small crescentic slits at level of dorsal tooth apex. Stoma large, broad,
almost barrel-shaped. Dorsal tooth apex at 27 per cent of stoma length; subventral
tooth apices at 65 per cent. Posterior fifth of stoma embedded in anterior end of
oesophagus. Nerve ring at 8 per cent of body length. Rectum almost sigmoid,
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length a little less than anal-body-width. Anal lips protuberant. Tail strongly
arcuate, conoid. Caudal glands elongated, ampulla conspicuous, one fifth as long
as tail, duct terminal.

Remarks. Cobb noted “description prepared from a single, more or less shrunk-
en specimen found in the sphagnum of a pot in which blueberry plants were being
cultivated”.

Fig. 3. Cobbonchus teres. A. lateral view of head; B. female tail. (Both after Cobb).

Cobbonchus manritianns (Williams) Clark
Figs. 4 A-C
Mononchus manritianus Williams, 1958, p. 5-6, figs 5 & 6.
Cobbonchus mauritianus Clatk, 1960, p. 182,

Measurements 99 (after Wiliams) L 1.1-1.3 mm; a 32; b 3.16; ¢ 24.4; V 63.2
Cuticle 1 p thick, smooth, no lateral fields; subcuticle 1 p thick. Lip region
truncate, slightly offset. Body tapering gradually towards head. Papillae in two
rings, inner one of six, outer of ten papillae. Amphid aperture of moderate size,

Fig. 4. Cobbonchus maunritianus. A. lateral view of head; B. female tail; C. posterior branch of
female reproductive system.

a transverse slit situated a little anterior to dorsal tooth apex. Stoma parallel-sided,

large, almost twice as long as wide. Dorsal tooth apex 23-24 per cent of stoma

length; subventral tooth apices at 53-57 per cent. Posterior sixth of stoma em-

bedded in anterior end of oesophagus. Oesophagus narrowing a little from stoma

base to nerve ring at 23 per cent of its length, then expanding gently to three-
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quarters body-width at the widest part. Oesophageal gland ducts occur at 39, 73
and 94 per cent of oesophageal length. Oesophago-intestinal junction non-tuber-
culate. Conical structure on posterior face of sphincter muscle prominent in my
specimen. Vagina a thick walled tube with a sphincter muscle, but without radiat-
ing muscle fibres. Uteri and oviducts paired, outstretched; ovaries short reflexed
through half length of oviduct and uterus. No prerectum. Rectum straight, almost
equal to anal-body-width. Anal lips prominent. Tail short, ventrally flexed, conoid
at first, then cylindroid. Caudal glands and ampulla large, prominent. Terminal
duct slightly dorsal. No cuticular pores seen.

Remarks. The above description was prepared from a single paratype temale
kindly supplied by Mr. J. R. Williams. C. mzauritianns differs from C. palustris
(Cobb) in the shape of the head, the position of the teeth, and the bulbous anal
region, but not in the shape of the tail as suggested by WiLLiams (1958). Wil-
liams has informed me (iz /itt.) that the soil on Plaine Sophie, Mauritius where
these specimens were collected is very wet, indicating that this species, like all
others in the genus, has a preference for wet situations.

Cobbonchus chanliodus n. sp.
Figs. 5 A-D

Holotype 2 L 3.28 mm; a 51; b 3.12; ¢ 40.6; V 19 69.9

Cuticle 1.5 p thick, smooth except on cylindroid part of tail where it is annu-
lated, no lateral fields. Subcuticle 2 u thick. Lip region slightly offset. Papillae
in two rings; inner ring of six and outer ring of ten. Amphids cup-like, situated
a little behind dorsal tooth apex; aperture slitlike. Stoma heavily sclerotized, widest
anteriotly, narrowing towards the base. At widest part stoma occupies 70 per cent
of body width. Walls inarched anteriorly. Dorsal posterior stoma element appears
pyriform in optical section; subventrals appear lenticular, all elements thinning
towards oesophageal lumen. Outer surface of stoma with fine transverse striac.
Single dorsal tooth massive, apex at 16 per cent of stoma length and reaching
almost to centre of stoma, anterior edge straight sloping posteriorly from apex,
posterior edge merging with stoma wall near midpoint of stoma. Subventral teeth
much smaller than dorsal tooth, apices at 39 per cent of stoma length, anterior
edges concave, sloping posteriorly, posterior edges convex. Anterior four-fifths of
stoma surrounded by a thin sheath, posterior fifth embedded in anterior end of
oesophagus. Oesophagus of uniform diameter from stoma base to nerve ring at
one sixth of its length, then expanding a little to occupy three-fifths of body-
width. Oesophageal gland ducts occur at 45, 67, and 96 per cent of oesophageal
length. Oesophago-intestinal junction non-tuberculate, details obscure, but appears
essentially the same as Prionchulus muscorum (Dujardin). Intestine passes to left
of reproductive organs. Vulva transverse. Vagina extending across one third of
body width, broad. Vulva and vagina surrounded by massive musculature. Uterus
prodelphic, doubly reflexed in distal part in holotype (fig. 5), posterior uterus
represented by a long post-vulval sac. Sphincter muscle present at uterus-oviduct
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junction. Ovary rather small, reflexed less than one fifth of the length of oviduct
and uterus. Rectum straight, length equal to anal-body-width. Anterior anal lip
lobar in form. Tail short, conoid at first with a ventral flexure, after which it is
cylindroid with a terminal peg. Caudal glands very large occupying most of the
post-anal space. Ampulla well developed, duct terminal. One cuticular pore near
end of cylindroid part of tail.

Specific differentiation. The large size immediately separates C. chanliodus from
all other species in the genus. Other distinguishing features are the massive dorsal
tooth, and the single prodelphic ovary.

Type slides Holotype and paratype (larva) in nematode collection, Entomology
Division, D.S.I.R., Nelson, N.Z.

Type locality. Collingwood Pakihi, Nelson, N.Z.M.S.1. S3, 086013, 30 metres,
in a gley podsol soil with Cladium teretifolinm R. Br., Gleichenia circinata Swartz,
Drosera pygmaea DC. and Celmisia gracilenta Hook f.
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Fig. 5. Cobbonchus chanliodus. A. lateral view of head; B. oesophago-intestinal junction; C. female
tail; D. female reproductive system.
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Remarks. The name alludes to the large tooth (yauioeSods = having prominent
teeth).
Cobbonchus ponnamua n. sp.
Figs. 6 A-1
Holotype @ (Awatuna) L 2.87 mm; a 44; b 3.68; c 34.4 V27 68.9 15
Allotype & (Awatuna) L 2.87 mm; a 47; b 3.83; ¢ 34.4 T 34.6

Fig. 6. Cobbonchus pounamua. A. lateral view of head; B. en face view of lip region; C. transverse

section through stoma at level of dorsal tooth apex; D. oesophago-intestinal junction; E. male tail;

F. spicule, lateral accessory piece and gubernaculum; G. optical section through a— a of fig. F
H. female tail; I. female reproductive system.

]

>
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Paratypes & (Awatuna) L 2.72 mm; a 53; b 3.76; ¢ 30.7 T 33.5
3 (Hokitika) L 2.17 mm, a 46; b 3.46; ¢ 26.8 T 37.8
4 (Fairdown) L 2.68 mm; a 46; b 4.0; ¢ 27.9 T 32.2
?? (Reefton) n = 2; L 1.26-1.30 mm; a 38-39; b 2.89-2.90;
€ 26.1-27.3 V7 51.3-63.0 9

Cuticle 1.5 p thick with faint, obsolescent annulations sometimes visible under
oil immersion. Subcuticle 1.5 p thick. Lip region not offset; lateral lips more
prominent than others. Amphid apertures slit-like, wide, situated a little in front
of dorsal tooth apex. In en face view lip region hexagonal, elongated dorso-
ventrally. Papillae in two rings, inner ring with eighteen papillae, three on each
lip and outer ring of ten. Amphid apertures appear below outer lateral papillae
as crescentic slits. At level of dorsal tooth apex the stoma is oval in cross section,
with slight thickenings of the abutting edges of its skeletal elements. In lateral
view stoma oval, twice as long as broad, in-arched anteriorly and pointed at base,
dorsal wall thicker than ventral wall. Dorsal tooth medium sized, extending across
less than a third of stoma width, apex at 31-33 per cent of stoma length, anterior
edge almost straight and horizontal, posterior edge slightly concave. Subventral
tooth apices at 50-55 per cent of stoma length, teeth similar to, but smaller than
dorsal tooth. Posterior fifth of stoma embedded in anterior end of oesophagus.
Oesophagus narrowing very slightly to nerve ring at a quarter of oesophageal
length, then expanding a little to occupy three quarters body width. Oesophageal
gland ducts at 52, 68-71, and 95-97 per cent of oesophageal length. Oesophago-
intestinal junction non-tuberculate. Intestine, with large dark granules, passes to
left of anterior ovary and to right of posterior one.

Female. Vulva a transverse slit. Vagina thick and muscular, extending across
one-third body-width. Uteri paired, opposed, outstretched, short. Sphincter muscle
present between uteri and oviducts. Ovaries reflexed through half length of uterus
and oviduct, half as wide as body. No prerectum. Rectum straight, length equal
to three-quarters anal-body-width. Tail conoid, ventrally flexed, tip with peg-like
process. Annules fairly easily seen on posterior half of tail. Caudal glands massive,
extending antetiorly beyond anus, ampulla conspicuous, duct terminal. A single
cuticular pore near ampulla on ventral side.

Male. Testes paired, opposed, outstretched, sperm numerous. Vas deferens
equal in length to testes. Opposite the second supplement vas deferens enlarges to
become the cjaculatory duct, and prerectum is marked off from intestine. Spicules
paired, free, slender, arcuate, and bluntly rounded at tips. Lateral accessory pieces
present. Gubernaculum similar to some Iofonchus species; consisting of a solid
dorsal part lying mostly behind the spicules from which arise a pair of lateral
processes which extend forward on either side of the spicules and lateral accessory
pieces and then turn inwards towards cach other in front of the spicules. (Figs.
6 T & G). Supplements papilliform 16-18, largest near middle of series, de-
creasing in size towards either end. Tail short, conoid, ventrally arcuate, posterior
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anal lip prominent. Caudal glands large, ampulla well developed, duct terminal.
Cuticular pores prominent; open on tips of papilliform structures like those de-
sctibed in males of Mylonchulus brachyuris (Biitschli) by GOODEY (1942). The
position of the papillae varies from specimen to specimen but is generally as in
fig. 6 E.

Specific differentiation. Bears a gencral resemblance to C. palustris but differs
from it in head shape, shape of stoma base, number of cephalic papillae and the
orientation of the rectum.

Type slides. All type slides in nematode collection, Entomology Division,
D.S.I.R., Nelson, N.Z.

Type locality. Awatuna, Westland, N.Z.M.S.1. S50/51 625672, Ranunculus
sp. Hydrocotyle sp., Juncus sp. Holcus lanatus L.; soil, Mahinapua sands (wet
podsolic sands).

Other localities. Reefton in sphagnum swamp; Hokitika in swampy pasture with
Juncus L., Drosera L. etc.; Fairdown in swampy pasture, Westport pakihi, Glez-
chenia circinala Swartz, Sphagnum L., Leptospermum scoparium Forst. and Dro-
sera L. sp.; Wharekohe Cladinm teretifolium: R. Br., Leptospermum scoparium
Forst. and Gleichenia circinata Swartz. Swampy land in all cases.

Remarks. The similarity of the male tails of C. pownamua (the only knowp
males in the genus) and those of Mylonchulus brachynris point to a close affinity
between the genera Cobbonchus and Mylonchulus. This suggested affinity is fur-
ther supported by the form of the stoma with three anteriorly directed tecth set
at two levels, the non-tuberculate oesophago-intestinal junction, and the similar
female tails in both genera.

The specimens from Reefton are smaller than those from elsewhere and have
a slightly longer oesophagus, but do not differ in other respects.

The specific name is derived from the Maori name for the region in which
most specimens were collected.

I thank the Nematology Section U.S. Dept. of Agriculture, Beltsville, for per-
mission to reproduce Cobb’s drawings, and Mr. J. R. Williams for the gift of a
paratype of C. mauritianus.

ZUSAMMENFASSUNG

Die Mononchiden (Enoplida, Nematoda) Neun-Seelands 3. Riickblick iiber die Gattung Cobbonchus
Andrdssy 1958 mit Beschreibungen neuer Arten

Die Gattung Cobbonchus Andrissy 1958 wurde neu definiert. Neue Beschreibungen von C.
palustris (Cobb), C. radiatus (Cobb) und C. zeres (Cobb) wurden aus Cosp (1917) und einigen
unverdffentlichten Abbildungen Cobbs zusammengestellt. C. manritianus wird neu beschrieben. C.
chauliodrs n. sp. unterscheidet sich von anderen durch seine Grisse, den massiven Dorsalzahn und
das einfache, prodelphische Ovar. C. pownamua n. sp. unterscheidet sich von C. palusiris in der
Kopfform, der spitzen Mundbasis und der grésseren Anzahl von Kopfpapillen.
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THE MONONCHIDAE (ENOPLIDA: NEMATODA) OF NEW ZEALAND
IV. THE GENUS MYLONCHULUS (COBB, 1916) PENNAK, 1953

BY

W. C. CLARK
Rothamsted Experimental Station, Harpenden, Herts., England 1)

Two new species of Mylonchulus are described. M. arenicolus n. sp. is distinguished by its almost
parallel-sided stoma, the arrangement of the subventral denticles and the tail shape. M. #bis n. sp.
is marked off by the subterminal position of the caudal gland duct in conjunction with the regularly
conoid tail and the arrangement of the subventral denticles.

The genus Mylonchulus appeats to be cosmopolitan, having been recorded from
most countries where free-living nematodes have been studied. Because Mulvey
(pers. comm.) has a revision of the genus in the press, I am describing two new
species without either reviewing the genus or commenting on the status of other
species. A complete list of the Mononchidae recorded to date from the New Zea-
land region is appended. This is the last paper in this seties (Clark 1960 a-d).

Mylonchulus arenicolus n. sp.
Figs. 1 A-D
Holotype @ L = 1.45 mm; a = 29; b = 3.59; ¢ = 31.4; V 1264,7 13
Paratype @ L = 1.48 mm; a = 31; b = 3.44; c = 29.7; V 1462.7 13

Cuticle (head region) 1 p thick, smooth; subcuticle 1 p thick; cuticle much
thicker on tail. No lateral fields. Lip region scarcely offset. Lips distinct, some-
what pointed; papillae six in inner ring and ten in outer ring. Amphid apertures
appear as transverse slits in lateral view situated at the level of the dorsal tooth
apex.

Stoma heavily sclerotized, almost parallel-sided anteriorly, pointed posteriorly,
greatest width equal to three-fifths of stoma length, or half body width at this
point. Dorsal stoma wall with a massive pointed dorsal tooth; anterior edge con-
cave, sloping posteriorly from tooth apex; posterior edge convex, merging with
stoma wall near middle of stoma. Tooth apex extending to middle of stoma and
situated at 14—19 per cent of stoma length. Posterior dorsal stomal element rather
triangular in optical section. Ventral wall similar to dorsal, but bearing 2 small
subventral teeth and six rows of denticles arranged across the ventro-lateral stomal
elements. Anterior and posterior ventral elements appear fused. Posterior quarter

1) on study leave from Entomology Division, D.S.IR, Nelson, New Zealand.
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of stoma with fine transverse striae. Posterior third of stoma embedded in slightly
swollen anterior end of oesophagus. Oesophagus narrows a little to the nerve ring
at one quatter of its length, then expands again, generally occupying two-thirds of
the body width. Dorsal and subventral oesophageal gland ducts occur at 50, 63,
and 94 per cent of ocsophageal length. Oesophago-intestinal junction non-tuber-
culate, no transparent zone observed. Intestine usual for the family.

e e e

Fig. 1. Mylonchulus arenicolus n. sp. A. head region, B. oesophago-intestinal junction, C. tail of
holotype, D. tail of paratype.

Ovaries paired, reflexed. Vulva a transverse slit at about two-thirds of body
length. Vagina thick walled, extending across one-third of body width. Uteri out-
stretched with a well developed sphincter muscle at junction with each oviduct;
spermatozoa occur abundantly on either side of the sphincter.
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Tail short, conoid, ventrally arcuate, generally as in figure 1 C, but often as
in fig. 1 D. Caudal glands well developed; duct terminal in position. Cuticular
caudal pores as shown in figs. 1 C-D. Larvae similar to female.

Males unknown, but the abundance of sperm in the females (collected in Fe-
bruary) indicates their probable existence.

Specific differentiation. Readily distinguished from the other New Zealand
species by the terminal position of the caudal gland duct. M. arenicolus is distin-
guished from other species in the genus by its almost parallel-sided stoma, the
arrangement of the sub-ventral denticles and the tail shape. It appears to be clo-
sest to M. zncurvns (Cobb, 1917).

Type slides. Holotype and paratypes in Nematode collection, Entomology Di-
vision, D.S.LR., N.Z.

Type locality. Kumara Beach, Westland, N.Z.M.S.1., S 50/51 741654 in unsta-
bilized dune sand about the roots of Desmoschoenus frondosus Banks & Sol.

Mylonchulus ubis n. sp.

Figs. 2 A-E
Kumara Beach (Holotype) @ L = 1.24 mm; a = 29; b = 3.54; c = 23.1;
V = 86011

(Paratypes) 2 29, L = 1.2-1.23 mm; a = 27-28; b = 3.36-3.49;
c = 24.0-24.7; V 67 59,5-60 11
Waitaanga Saddle 2 29 L = 1.07-1.09 mm; a = 30; b = 3.09-3.12;
c=21.5-23.1; V = 63

Kiripaka ¢ L= 1.10 mm; a = 27; b= 3.31; ¢ = 22.0; V = 13 43.5 12
Reefton ? L=1.22 mm; a=27; b=351; c= 24.3; V=175911
Ross ? L=12 mm; a=25 b=349; c= 123 V=19§0.712
Wharekohe @ L = 1.31 mm; a = 32; b=3.79; c= 26.2; V=18546

Cuaticle 1.3 p thick, smooth, no lateral fields; subcuticle 1 . thick. Lip region
scarcely offset, lips well developed. “Inner lips” pointed, “outer lips” rounded.
Papillae in two rings, six in the inner and ten in the outer ring. Amphid aperture
a transverse slit situated slightly posterior to the dorsal tooth apex, one-fifth as
wide as body at this level. Stoma goblet shaped, pointed posteriorly, half as wide
as body in this region. Stoma dominated by the large anteriorly directed dorsal
tooth whose apex reaches the centre of the stoma, and which occurs at 14-21 per
cent of the length of the stoma. Anterior edge of tooth concave, posterior edge
convex. Dorsal wall of stoma cleatly divided into anterior and posterior elements,
but subventral elements appear to be completely fused. Postero-dotsal element
triangular on optical section, antero-dorsal clement arcuate in outline. Subventral
clement straighter anteriorly than dorsal clement. Subventral denticles in five to
seven transverse rows. Posterior subventral denticles not conspicuously larger than
the more anterior ones. Posterior part of stoma with fine transverse striae. Poste-
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rior third of stoma embedded in locally expanded anterior end of oesophagus which
narrows slightly to the nerve ring at a quarter of its length and then expands
slightly in conformity with the body contour, generally occupying two-thirds of
the body width. Dorsal and subventral oesophageal gland ducts discharge into the
oesophageal lumen at 55, 68 and 93 per cent of the oesophageal length respectively.

Oesophago-intestinal junction non-tuberculate with a transparent zone inter-
calated between the posterior end of the oesophagus and the sphincter muscle.
Intestine typical of the family.

Vulva at 54-63 per cent of body length. Ovaries paired, opposed, reflexed,

~

Fig. 2. Mylonchulus wubis n. sp. A. head region, B. oesophago-intestinal junction, C. vulva, D.
female tail, E. reproductive organs.

occupying half body width. Oviducts and uteri short, with a sphincter muscle and
glandular region at the oviduct-uterus junction. Only one mature ovum in the
uterus at a time: there does not appear to be room for more in such a short
reproductive tract. Egg length almost twice body width. Vagina with muscular
walls extending across one-third of body width.

Prerectum absent, rectum straight, length equal to two-thirds anal-body-width.

Tail conoid, ventrally arcuate, tip rounded; candal glands well developed, duct
dorsally subterminal. Cuticular candal pores apparently lacking.

Larvae resemble females,

Males unknown.
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Specific differentiation. Readily distinguished from M. arenicolus, the only other
known New Zealand species by the subterminal position of the caudal gland duct.
The subterminal position of the caudal gland duct in conjunction with the regu-
larly conoid tail, the regular arrangement of the subventral denticles and the
absence of a pair of large, posterior subventral denticles, serve to distinguish this
species from all others in the genus.

Type slides. Holotype and paratypes in nematode collection, Entomology Divi-
sion, D.S.LR., New Zealand. Paratype in slide collection, Nematology Department,
Rothamsted Experimental Station, Harpenden, Herts., England, slide no. 147/4/1.

Type locality. Kumara Beach, Westland, N.Z.M.S.1. S 50/51 741656, in stabi-
lized sand ridge with Trifolium repens L., Hydrocotyle sp., Hypochoeris radi-
cata L., Plantago sp., and Fesinca novaezealandiae Cockayne. Soil: Mahinapua
sands (imature podzolic loamy sands).

Other localities: Ross, Westland in Trifolium repens L. — Anthoxanthum odo-
ratum L. — Lolium perenne L. pasture; Reefton in Sphagnum swamp with Hypo-
choeris vadicata L.; Hongi’s Track, in Beilschmiedia Tawa Benth. & Hook. f. —
Knightia excelsa R. Br. forest litter; Waitaanga Saddle in liverworts and mosses
in Tree-fern — Brachyglottis repanda Forst. — Weinmannia racemosa Linn. f.
forest; Wharekohe, in 18 year-old Paspalum dilatatum Poir — Lolium perenie
L. — Trifolium repens L. pasture; Kiripaka in Beilschmiedia Taraire Benth. &
Hook. f. — Vitex lucens T. Kitk — Dysoxylum spectabile Hook. f. forest litter.

Remarks. All localities where this species has been found either are, or in
historic time have been forested areas. This species has not been found in natural
grasslands areas, but has been found in grasslands induced by man.

CHECKLIST OF NEW ZEALAND MONONCHIDAE

Mononchus composticola Clatk, 1960 Cobbonchus pounamua Clatk, 1960
" mesadenns Clark, 1960 Miconchus rex (Cobb, 1904) Andrissy, 1958
» propapillatus Clark, 1960 Iotonchus basidontus Clatk, 1960

Prionchulus muscorum (Dujardin, 1845)
Chitw. & Chitw., 1937

0 maragnus Clark, 1960
» aphiocercus Clark, 1960

Mylonchulus ubis n. sp. » parazschokkei (Allgen, 1929)
. arenicolus n. sp. Andrissy, 1958
Cobbonchus chauliodus Clark, 1960 . percivali Clark, 1960

Allgen’s (1929) record of Iotonchus trichurus (Cobb, 1917) Andrissy, 1958
from Campbell Island is considered doubtful.
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ZUSAMMENFASSUNG

Die Mononchiden (Enoplida: Nematoda) Nen-Seelands
4. Die Gaitung Mylonchulus (Cobb, 1916) Pennak, 1953

Zwei neue Arten der Gattung Mylonchnlus werden beschrieben. Mylonchulus arenicolus n. sp.
1st unterschieden durch den Besitz einer fast parallel-seitigen Mundhohle, fiinf Reihen subventraler
Zihnchen, zwei kleiner subventraler Zihne und einem gebogenen fast konisch gefingerten Schwanz
mit einer kaudalen Driisengang. M. #bis n. sp. ist charakterisiert durch die Anwesenheit regulir
angeordneter subventraler Zihnchen und dem Fehlen subventraler Zihne. Der Schwanz ist in der
Regel konisch gebogen mit einer dorsalen, subterminalen Driisengang.
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