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New authoritative treatment of nematode taxonomy

One chapter dedicated to each order

Diagnoses of all families & genera

Some keys to families/genera



http://nemys.ugent.be

Nemys: Marine nematode database (6564 
accepted marine species)

Includes species lists, identification keys, and 

primary literature sources

Transferred to the World Register of Marine 

Species (WoRMS) in 2014 –accessible through 

both Nemys and WoRMS interfaces

15 editors (parasitic taxa now being 

included)

Still a work in progress









Nematodes are an ancient group of animals, probably from 

Precambrian (oldest fossil 395 mya)

Genetic variance is high even among closely related taxa/species

Most genera have a worldwide distribution

Convergent evolution is common (and confusing for taxonomists!)

Multiple, often bidirectional habitat transitions between terrestrial, 

freshwater and marine environments (and between shallow and 

deep-sea)

Unusually ecological flexibility complicates taxonomy



After De Ley & 

Blaxter (2002, 

2004)and Sudhaus 

(2010, 2011)
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Within Chromadoria, 7 orders 

comprise most free-living marine 

nematodes (only a few marine 

representatives in Rhabditida)

Within Enoplia, the Enoplida 

comprises most free-living marine 

species (a few also in Triplonchida)

No free-living marine nematode 

species within Dorylaimia (only the 

marine parasitic Marimermithida)



Cuticle Female gonads 

(shape)

Female gonads 

(number)

Amphideal fovea Other traits

Chromadorea Desmoscolecida Accretion rings 

Annulated

Reflexed 2 Circular/Oval Four cephalic setae on 

peduncles
Chromadorida Punctated Reflexed 2 Spiral

Bowl/Oval

Loop

Vestibulum with 12 folds

Desmodorida Striated

Annulated

Reflexed 2 Spiral/Cryptospiral

Circular/Cryptocircular

Vestibulum with 12 folds

Teeth usually present

Microlaimida Striated Outstretched 2 Circular/cryptospiral Vestibulum with 12 folds

Slightly swollen cephalic 

region 

Teeth usually present but 

always small
Monhysterida* Striated

Smooth

Outstretched 1 

2

Circular/Oval

Unispiral

Precloacal papillae rarely 

present

Teeth mostly absent
Araeolaimida* Striated

Punctated 

Outstretched 2

1

Loop

Spiral

Pore

Bowl

Four cephalic setae in 

separate circle

Pharyngeal tubes
Plectida Annulated Reflexed 

Outstretched 

2 Circular/Oval

Unispiral

Longitudinal groove

Teeth  absent (except 

odontia in Camacolaimidae)

Enoplea Enoplida Smooth

Striated

Reflexed 2 Pocket

Circular

Longitudinal groove

Metanemes (sometimes)



It is not straightforward to identify nematode orders, 

particularly for beginners

The most practical approach remains the identification 

of genera using pictorial keys





Nematode body plan
Male Female

Platt & Warwick 1988



• The first thing we notice

• May provide some clues, but highly variable

e.g., Desmoscolecida e.g., Comesomatidaee.g., Desmodorida e.g., Stilbonematinae



de Man ratios

a: body length/max body width

b: body length/pharynx length

c: body length/tail length

Platt & Warwick 1988



• Important trait for high level identification

• Desmen (accretion rings on cuticle) are distinctive and only found in Desmoscolecida:



• Important trait for high level identification

• Ceramonematina (Plectida): Body annulations divided into plates and with 

longitudinal ridges/crests

Ceramonema
Holovachov 2008

Metadasynemella



• Striations: do not run all the way through the cuticle

Metachromadora: simple striations

Microlaimus falciferus: striations 

and longitudinal bars

Striations are found in Monhysterida, Araeolaimida, 

Desmodorida, Microlaimida, Enoplida. NOT 

Chromadorida, Plectida

Pore
Striations

Longitudinal 

bars



• Annulations: run all the way through the cuticle, more obvious than striations

Stygodesmodora confusa

Annulations are found in 

Desmodorida, Plectida, 

Araeolaimida, NOT 

Chromadorida, Enoplida



• Punctations

Sabatieria bubulba

Punctations are found only in Chromadorida & Araeolaimida

Sabatieria bathycopia

Sabatieria excultaBendiella thalassa



• Punctations
→they are rods in the middle cuticle layer with radiating processes at proximal 

and distal ends

Dorylaimopsis nodderi Acanthonchus duplicatus, TEM by Wright & Hope (1968)

Punctations are found only in Chromadorida & Araeolaimida



• Smooth

Oncholaimidae Deontostoma tridentum

Smooth cuticle is found in most 

Enoplida, some Monhysterida, 

rare in Araeolaimida, 

Desmodorida, never in 

Chromadorida or Plectida



• Basic arrangements is three 

circles of sensilla: 6 inner 

labial sensilla, 6 outer labial 

sensilla, and 4 cephalic 

sensilla

• Sensillae are either papillae 
or setae; Papillae < 2 mm, 

Setae > 2mm

• Triradial (lip region) and 

bilateral symmetries 

(cephalic and rest of body 

region) present
• See Coomans (1979) for 

terminology (available on 
Nemys)

Outer labial 
papillae

Inner labial 
papillae

Cephalic setae



Platt & Warwick 1988



• Cephalic sensilla

Example of arrangement 

with three separate 

circles:

Pseudodesmodora lacrima



• Cephalic sensilla

Example of arrangement 
with three separate 

circles:

6 inner labial papillae

6 outer labial papillae

4 cephalic setae

Pseudodesmodora lacrima



• Cephalic sensilla

Example of arrangement 

with three separate 

circles:

6 inner labial papillae

6 outer labial papillae

4 cephalic setae

Vestibulum folds/rugae

(Chromadorida, 

Microlaimida and 

Desmodorida)

Pseudodesmodora lacrima



• Cephalic sensillae

Example of 

arrangement with three 

separate circles:

In this case, additional 

cephalic setae are 

situated at same level 
as the four cephalic 

setae, and are of same 

length.

Only way to identify the 

cephalic setae is by 

their laterodorsal and 

lateroventral positions.

Acanthopharynx dormitata



• Amphid shape and size 

• Amphideal fovea vs amphideal aperture

Platt & Warwick 1988



• Amphid shape and size 

• Amphideal fovea vs amphideal aperture

Aponema subtile

Circular amphideal fovea and aperture Pseudonchus virginiae

Spiral amphideal fovea and circular 

amphideal aperture



• Amphid shape and size 

• Amphideal fovea vs amphideal aperture

Spirinia verecunda

Unispiral amphideal aperture and cryptospiral amphideal fovea 

(with broken circle outline)

See Leduc & Verschelde 2013 

for further terminology 

(cryptospiral vs cryptocircular 

etc..)



• Amphid shape and size 
• Amphideal fovea vs amphideal aperture

Loop-shaped

Desmodorella verscheldei



• Amphid shape and size 

• Amphideal fovea vs amphideal aperture

Pore-shaped

Trophomera cf marionensis



• Amphid shape and size 
• Amphideal fovea vs amphideal aperture

Spiral

Paracanthonchus
Paracanthonchus mamubiae Miljutina & Miljutin 2015



• Amphid shape and size 

• Pocket-shaped

Pocket-shaped amphids only have a 

small slit-like aperture. The “pocket” 

(or fovea) is below the surface.
Enoplida only



• Buccal cavity

Platt & Warwick 1988



• Buccal cavity: minute

Anticomidae Metadasynemella



• Buccal cavity: cup-shaped

Trefusilaimus idrisi
Sabatieria bitumen

Eubostrichus hortulanus



• Buccal cavity: large, cuticularised, no teeth

Elzalia



• Buccal cavity: medium with teeth

Endeolophos
AcantholaimusOnyx



• Buccal cavity: large with teeth

ParodontophoraHopperia ancora
Viscosia



• Buccal cavity: mandibles, rhabdions

Gammanema agglutinans Latronema whataitai



• Buccal cavity: mandibles, hooks, plates

Sphaerolaimus

Paramesacanthion



• Buccal cavity: mandibles 

Gammanema agglutinans

Sphaerolaimus feeding on Cervonema



Platt & Warwick 1988



• From undifferentiated to slight 

posterior bulb…

Mudwigglus patumukaCervonema heterospermaHalomonhystera



• Differentiation and cuticularisation

Antomicron

Holovachov 2012

Pseudochromadora Belbolla

Huang & Zhang 2005



• Differentiation and cuticularisation

Anterior pharyngeal bulb

Pseudocheironchus ingluviosus

Posterior pharyngeal bulb

Cheironchus haurakiensis



• Differentiation and cuticularisation
Pharyngeal tubes

Sabatieria bubulba



Basic features of the gonads:

• Structure: outstretched vs reflexed (“folded”)

• Number: One vs two

• Position: To the right or left of the intestine
E.g., → differentiation between Xyalidae and Monhysteridae (Monhysterida)





Vulva

Head

Tail



Vulva

Head

Tail

The intestine is “on top” of the ovary. Is the ovary on the left or right of intestine?



Vulva

Head

Tail

The intestine is “on top” of the ovary. Is the ovary on the left or right of intestine?

To the right → Monhysteridae





• Spicules and gubernaculum

Gubernacular apohysis

Hook

Lamella

Distal end

Proximal end

Rectal gland

Sabatieria bitumen



Paracanthonchus mamubiae Miljutina & Miljutin, 2015



Crura

Supplement

Deontostoma tridentum



Pre-cloacal seta

Cup-shaped supplement

Sabatieria mortenseni







Specimen preparation:

Buffered formalin (5%) is best fixative for morphology – leave 

specimens in for at least 2 weeks

DESS (containing dimethyl sulphoxide, disodium EDTA, and 

saturated NaCl) is good for both morphology and 

sequencing

Freezing is also ok for morphology and sequencing. However 

once thawed, specimens for morphology should be fixed in 

formalin if they are to be kept for long periods. For 

sequencing, the quality of sequences decreases over time if 

specimens kept at -20 C (ok for up to about one year). 

Better to use -80 C.
Diplopeltula sp.



Hapalomus sp.









Pictures of 
microscope





Desmoscolex sp.



NIWA’s Hitachi TM3000 Benchtop SEM

https://www.google.co.nz/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiGtPe0mojNAhXGIqYKHefoANAQjRwIBw&url=https://www.niwa.co.nz/gallery/hitachi-tm3000-benchtop-scanning-electron-microscope&psig=AFQjCNER5eyLoftmpdD3frDcczKHLTy4Aw&ust=1464917747409368


Epsilonema rugatum



Trophomera cf. marionensis



Pseudochromadora reathae



EMS850 CPD



Air-dried Deontostoma tridentum







Trefusia piperata: too fragile!

















https://www.deepseanews.com/2018/12/photoshop-battles-with-this-image-hydrothermal-vent-polychaete-worm/
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