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Taxon discussion

Original  description of  this species is based on one male and two females (Vitiello

1974), while recent material  includes 11 specimens. Both populations are similar in

most body measurements and in the morphology of the anterior end: position of the

oral opening posterior to the anteriormost edge of the amphid and in the shape of the

amphid with developed interamphideal space, ventral limb of the amphid two times the

length of  the dorsal  limb and extending to  the level  of  the middle  of  the pharynx.

Observed differences between two populations are limited to spicule length (31 µm in

the holotype male and 23-26 µm in recent specimens).

a b

c d

Figure 14. 

Campylaimus rimatus Vitiello, 1974 (scale bars = 20 µm):

a: male cloacal region showing precloacal papilla (arrows) 

b: male cloacal region showing precloacal papilla (arrows) and protruding spicules 

c: vulval region 

d: caudal region, surface view showing posterior end of lateral alae (arrow) 

 

 

 

 

New and known species of the genus Campylaimus Cobb, 1920 (Nematoda: Araeolaimida: ... 29
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Campylaimus orientalis Fadeeva, Mordukhovich & Zograf, 2016 

• Nemys http://nemys.ugent.be/aphia.php?p=taxdetails&id=883821 

Materials    

a. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord, near Fiskebäckskil; 

minimumDepthInMeters: 40; maximumDepthInMeters: 50; verbatimLatitude: 58°

15,40'N; verbatimLongitude: 11°27,46'E; year: 2010; month: 8; day: 21; habitat: Mud; 

individualCount: 1; sex: female; catalogNumber: SMNH-177075; identifiedBy: O.

Holovachov; dateIdentified: 2018 

b. waterBody: Skagerrak; country: Sweden; locality: Bratten; minimumDepthInMeters: 25;

maximumDepthInMeters: 50; verbatimLatitude: 58°22,20'N; verbatimLongitude: 11°

09,26'E; year: 2011; month: 8; day: 9; habitat: Muddy sand; individualCount: 2; sex: 

female; catalogNumber: SMNH-177078; identifiedBy: O. Holovachov; dateIdentified: 

2018 

c. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord, Kristineberg-Lysekil; 

minimumDepthInMeters: 53; maximumDepthInMeters: 53; verbatimLatitude: 58°

15,73'N; verbatimLongitude: 11°26,10'E; year: 2014; month: 8; day: 14; habitat: Mud; 

individualCount: 1; sex: female; catalogNumber: SMNH-177079; identifiedBy: O.

Holovachov; dateIdentified: 2018 

d. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord, near Fiskebäckskil; 

minimumDepthInMeters: 20; maximumDepthInMeters: 30; verbatimLatitude: 58°

16,04'N; verbatimLongitude: 11°27,34'E; year: 2010; month: 8; day: 21; habitat: Mud; 

individualCount: 3; sex: 1 female, 2 males; catalogNumber: SMNH-177080; 

identifiedBy: O. Holovachov; dateIdentified: 2018 

e. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord, Kristineberg-Lysekil; 

minimumDepthInMeters: 53; maximumDepthInMeters: 53; verbatimLatitude: 58°

15,73'N; verbatimLongitude: 11°26,10'E; year: 2014; month: 8; day: 14; habitat: Mud; 

individualCount: 2; sex: 1 female, 1 male; catalogNumber: SMNH-177081; identifiedBy:

O. Holovachov; dateIdentified: 2018 

f. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord, near Fiskebäckskil; 

minimumDepthInMeters: 40; maximumDepthInMeters: 50; verbatimLatitude: 58°

15,40'N; verbatimLongitude: 11°27,46'E; year: 2010; month: 8; day: 21; habitat: Mud; 

individualCount: 1; sex: female; catalogNumber: SMNH-177082; identifiedBy: O.

Holovachov; dateIdentified: 2018 

g. waterBody: Skagerrak; country: Sweden; locality: Bratten; minimumDepthInMeters: 

139; maximumDepthInMeters: 153; verbatimLatitude: 58°34,19'N; verbatimLongitude: 

10°38,20'E; year: 2012; month: 10; day: 12; habitat: Soft bottom; individualCount: 1; 

sex: female; catalogNumber: SMNH-177083; identifiedBy: O. Holovachov; 

dateIdentified: 2018 

h. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord, Kristineberg-Lysekil; 

minimumDepthInMeters: 53; maximumDepthInMeters: 53; verbatimLatitude: 58°

15,73'N; verbatimLongitude: 11°26,10'E; year: 2014; month: 8; day: 14; habitat: Mud; 

individualCount: 4; sex: 3 females, 1 male; catalogNumber: SMNH-177093; 

identifiedBy: Oleksandr Holovachov; dateIdentified: 2018 

i. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord, near Fiskebäckskil; 

minimumDepthInMeters: 30; maximumDepthInMeters: 39; verbatimLatitude: 58°

15,13'N; verbatimLongitude: 11°27,31'E; year: 2010; month: 8; day: 21; habitat: Mud; 
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individualCount: 7; sex: 2 females, 5 males; catalogNumber: SMNH-177097; 

identifiedBy: O. Holovachov; dateIdentified: 2018 

j. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord, near Fiskebäckskil; 

minimumDepthInMeters: 8; maximumDepthInMeters: 15; verbatimLatitude: 58°

15,09'N; verbatimLongitude: 11°27,54'E; year: 2011; month: 8; day: 11; habitat: Muddy

sand; individualCount: 1; sex: female; catalogNumber: SMNH-177099; identifiedBy: O.

Holovachov; dateIdentified: 2018 

k. waterBody: Skagerrak; country: Sweden; locality: Bratten; minimumDepthInMeters: 53;

maximumDepthInMeters: 53; verbatimLatitude: 58°20,06'N; verbatimLongitude: 11°

09,24'E; year: 2011; month: 8; day: 9; individualCount: 2; sex: 1 female, 1 male; 

catalogNumber: SMNH-177100; identifiedBy: O. Holovachov; dateIdentified: 2018 

l. waterBody: Skagerrak; country: Sweden; locality: Bratten; minimumDepthInMeters: 25;

maximumDepthInMeters: 50; verbatimLatitude: 58°22,20'N; verbatimLongitude: 11°

09,26'E; year: 2011; month: 8; day: 9; habitat: Muddy sand; individualCount: 1; sex: 

female; catalogNumber: SMNH-177101; identifiedBy: O. Holovachov; dateIdentified: 

2018 

m. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord, Kristineberg-Lysekil; 

minimumDepthInMeters: 53; maximumDepthInMeters: 53; verbatimLatitude: 58°

15,73'N; verbatimLongitude: 11°26,10'E; year: 2014; month: 8; day: 14; habitat: Mud; 

individualCount: 3; sex: 1 female, 2 males; catalogNumber: SMNH-177114; 

identifiedBy: O. Holovachov; dateIdentified: 2018 

n. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord, Klubban; 

verbatimLatitude: 58°15,03'N; verbatimLongitude: 11°27,54'E; year: 2014; month: 8; 

day: 14; habitat: Shells, gravel, sand, mud; individualCount: 1; sex: female; 

catalogNumber: SMNH-177117; identifiedBy: O. Holovachov; dateIdentified: 2018 

o. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord, near Fiskebäckskil; 

minimumDepthInMeters: 44; maximumDepthInMeters: 44; verbatimLatitude: 58°

15,63'N; verbatimLongitude: 11°27,72'E; year: 2011; month: 8; day: 11; habitat: Soft

mud; individualCount: 2; sex: 1 female, 1 male; catalogNumber: SMNH-177118; 

identifiedBy: O. Holovachov; dateIdentified: 2018 

p. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord, Kristineberg-Lysekil; 

minimumDepthInMeters: 53; maximumDepthInMeters: 53; verbatimLatitude: 58°

15,73'N; verbatimLongitude: 11°26,10'E; year: 2014; month: 8; day: 14; habitat: Mud; 

individualCount: 2; sex: 1 female, 1 male; catalogNumber: SMNH-177119; identifiedBy:

O. Holovachov; dateIdentified: 2018 

q. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord; 

minimumDepthInMeters: 54; maximumDepthInMeters: 54; verbatimLatitude: 58°

16,00'N; verbatimLongitude: 11°28,00'E; year: 1976; month: 4; day: 12; habitat: Very

fine sediment; individualCount: 1; sex: female; catalogNumber: SMNH-177120; 

identifiedBy: O. Holovachov; dateIdentified: 2018 

r. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord, near Fiskebäckskil; 

minimumDepthInMeters: 30; maximumDepthInMeters: 30; verbatimLatitude: 58°

15,25'N; verbatimLongitude: 11°27,30'E; year: 2011; month: 8; day: 11; habitat: Soft

mud; individualCount: 1; sex: male; catalogNumber: SMNH-177122; identifiedBy: O.

Holovachov; dateIdentified: 2018 

s. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord, near Fiskebäckskil; 

minimumDepthInMeters: 30; maximumDepthInMeters: 30; verbatimLatitude: 58°

15,25'N; verbatimLongitude: 11°27,30'E; year: 2011; month: 8; day: 11; habitat: Soft

mud; individualCount: 2; sex: female; catalogNumber: SMNH TYPE-9205 (same slide

as C. triclados); identifiedBy: Oleksandr Holovachov; dateIdentified: 2018 
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t. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord, near Fiskebäckskil; 

minimumDepthInMeters: 30; maximumDepthInMeters: 30; verbatimLatitude: 58°

15,25'N; verbatimLongitude: 11°27,30'E; year: 2011; month: 8; day: 11; habitat: Soft

mud; individualCount: 1; sex: male; catalogNumber: SMNH TYPE-9206 (same slide as

C. triclados); identifiedBy: Oleksandr Holovachov; dateIdentified: 2018 

Description

Measurements. Table 3. Adult. Figs 15, 16, 17. Cuticle without longitudinal striation.

Lateral  pair  of  outer  labial  sensilla  distinct  in  some  specimens,  located  half  way

between tip of lip region and anterior margin of amphid. Space between dorsal and

ventral  limbs  of  amphid  developed.  Lateral  alae  narrow,  appearing  externally  as

smooth uniform band with straight margins. It originates at posterior end of dorsal limb

of  amphid and ends in  a  small  expansion at  basis  of  tail  tip  (Fig.  17f).  Secretory-

excretory pore opens posterior to cardia, at level with anterior part of intestine. Tail with

conoid,  gradually  narrowing  terminal  part.  Male. Anteriormost  edge  of  amphid

positioned anterior to oral opening. Dorsal limb of amphid extends for a short distance

posteriorly, equal to 1.9–2.3 labial region diameters in length. Ventral limb of amphid

extends along pharyngeal region to level of anterior third of pharynx; 1.2–1.4 times the

length of dorsal limb. Ventral limb of amphid is as wide as dorsal limb. Interamphideal

space extends along pharyngeal region to same level as ventral limb. Spicules with

rounded  manubrium  and  conoid,  arcuate  shaft.  Gubernaculum  plate-like,  without

apophysis. One small precloacal papilliform sensillum located on 6th annule anterior to

cloacal opening (Fig. 17c, d). Second precloacal pore-like sensillum located on 10th–

11th annule anterior  to cloacal  opening (Fig.  17c,  d).  Two pairs of  ventrosublateral

setae located along posterior half of tail and one pair of dorsosublateral setae located

subterminally.  Female. Anteriormost  edge  of  amphid  positioned  anterior  to  oral

opening. Dorsal limb of amphid extends for a short distance posteriorly, equal to 1.6–

2.3 labial region diameters in length. Ventral limb of amphid extends along pharyngeal

region to level  of  anterior third of  pharynx; 1.2–1.4 times the length of dorsal  limb.

Ventral limb of amphid is as wide as dorsal limb. Interamphideal space extends along

pharyngeal region to same level as ventral limb. Vagina straight. Vulva a transverse

slit. One pair of ventrosublateral setae located along posterior third of tail and one pair

of dorsosublateral setae located subterminally.

Diagnosis

Body 0.58–0.65 mm long; cuticle without longitudinal striation; anteriormost edge of

amphid anterior to oral opening; dorsal limb of amphid equal to 1.9–2.3 labial region

diameters in male, 1.6–2.3 labial region diameters in female; ventral limb of amphid

extends towards anterior third of pharynx in both sexes, 1.2–1.4 times the length of

dorsal  limb  in  both  sexes;  ventral  limb  of  amphid  is  as  wide  as  dorsal  limb;

interamphideal space extends to same level as ventral limb; secretory-excretory pore

opens posterior to cardia; spicules 23–27 µm long; two precloacal supplements; tail

equal to 3.9–5.3 anal body diameters in length, with conoid terminal part.
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Figure 15.  

Campylaimus orientalis Fadeeva, Mordukhovich & Zograf, 2016 (scale bars = 20 µm, PIJ =

pharyngo-intestinal junction/cardia, EP = secretory-excretory pore): a: female tail; b: female

pharyngeal region; c: male pharyngeal region; d: male caudal region.

 

Figure 16. 

Campylaimus orientalis Fadeeva, Mordukhovich & Zograf, 2016 (scale bars = 20 µm):

a: anterior end, median section (ventral side to the right) 

b: anterior end, surface view showing amphid (ventral side to the right) 

c: nerve ring encircling pharyngo-intestinal junction (arrow) 

d: secretory-excretory pore just posterior to pharyngo-intestinal junction (arrow) 
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a b
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e f

Figure 17. 

Campylaimus orientalis Fadeeva, Mordukhovich & Zograf, 2016 (scale bars = 20 µm):

a: vulval region 

b: male cloacal region showing spicules 

c: male cloacal region showing precloacal papilla in lateral view (arrows) 

d: male cloacal region showing precloacal papilla in ventrosublateral view (arrows) 

e: tail terminus and spinneret in lateral view 

f: male tail terminus and spinneret in ventral view showing subterminal caudal setae 
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Taxon discussion

The main distinguishing feature of C. orientalis is the shape of the amphid, where the

ventral limb is only slightly longer than the dorsal limb and the inter-amphideal space is

equal in width to either of the limbs of the amphid (Fadeeva et al. 2016). This feature

unites both type population from the Sea of Japan and recently collected specimens

from the Skagerrak, with recent specimens only being somewhat smaller in size (0.58–

0.65 mm vs. 0.61–0.85 mm in type specimens),  which also proportionally affects a

number of other characters.

Campylaimus triclados Holovachov, 2019, sp. n.

• ZooBank urn:lsid:zoobank.org:act:E9BF6AF6-E7CF-4EB5-AA10-0F308AF8616E 

Materials    

Holotype: 
a. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord, near Fiskebäckskil; 

minimumDepthInMeters: 30; maximumDepthInMeters: 30; verbatimLatitude: 58°

15,25'N; verbatimLongitude: 11°27,30'E; year: 2011; month: 8; day: 11; habitat: Soft

mud; individualCount: 1; sex: male; catalogNumber: SMNH TYPE-9205; identifiedBy: 

Oleksandr Holovachov; dateIdentified: 2018 

Paratypes: 
a. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord, near Fiskebäckskil; 

minimumDepthInMeters: 30; maximumDepthInMeters: 30; verbatimLatitude: 58°

15,25'N; verbatimLongitude: 11°27,30'E; year: 2011; month: 8; day: 11; habitat: Soft

mud; individualCount: 1; sex: female; catalogNumber: SMNH TYPE-9207; identifiedBy:

Oleksandr Holovachov; dateIdentified: 2018 

b. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord, near Fiskebäckskil; 

minimumDepthInMeters: 30; maximumDepthInMeters: 30; verbatimLatitude: 58°

15,25'N; verbatimLongitude: 11°27,30'E; year: 2011; month: 8; day: 11; habitat: Soft

mud; individualCount: 2; sex: 1 female, 1 male; catalogNumber: SMNH TYPE-9206; 

identifiedBy: Oleksandr Holovachov; dateIdentified: 2018 

Other materials: 
a. waterBody: Skagerrak; country: Sweden; locality: Bratten; minimumDepthInMeters: 

248; maximumDepthInMeters: 316; verbatimLatitude: 58°28,22'N; verbatimLongitude: 

10°29,39'E; year: 2012; month: 10; day: 11; habitat: Mixed bottom; individualCount: 1; 

sex: male; catalogNumber: SMNH-177105; identifiedBy: O. Holovachov; dateIdentified:

2018 

b. waterBody: Skagerrak; country: Sweden; locality: Bratten; minimumDepthInMeters: 

390; maximumDepthInMeters: 428; verbatimLatitude: 58°22,30'N; verbatimLongitude: 

10°20,33'E; year: 2012; month: 10; day: 10; habitat: Soft bottom; individualCount: 2; 

sex: 1 female, 1 juvenile; catalogNumber: SMNH-177106; identifiedBy: O. Holovachov;

dateIdentified: 2018 

c. waterBody: Skagerrak; country: Sweden; locality: Bratten; minimumDepthInMeters: 

351; maximumDepthInMeters: 387; verbatimLatitude: 58°22,19'N; verbatimLongitude: 

10°23,50'E; year: 2012; month: 10; day: 10; habitat: Soft bottom; individualCount: 1; 
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sex: male; catalogNumber: SMNH-177107; identifiedBy: O. Holovachov; dateIdentified:

2018 

d. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord, near Fiskebäckskil; 

minimumDepthInMeters: 44; maximumDepthInMeters: 44; verbatimLatitude: 58°

15,63'N; verbatimLongitude: 11°27,72'E; year: 2011; month: 8; day: 11; habitat: Soft

mud; individualCount: 2; sex: 1 female, 1 male; catalogNumber: SMNH-177118; 

identifiedBy: O. Holovachov; dateIdentified: 2018 

e. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord, near Fiskebäckskil; 

minimumDepthInMeters: 30; maximumDepthInMeters: 30; verbatimLatitude: 58°

15,25'N; verbatimLongitude: 11°27,30'E; year: 2011; month: 8; day: 11; habitat: Soft

mud; individualCount: 1; sex: male; catalogNumber: SMNH-177122; identifiedBy: O.

Holovachov; dateIdentified: 2018 

Description

Measurements. Table  4.  Adult.  Figs  18,  19,  20,  21. Cuticle  without  longitudinal

striation. Space between dorsal and ventral limbs of amphid developed. Lateral alae

narrow, appearing externally as smooth uniform band with straight margins, but with

crenate margins when focused midway. It originates at posterior end of dorsal limb of

amphid  and  gradually  disappears  at  a  short  distance  from  the  tail  tip.  Secretory-

excretory pore opens posterior to cardia, at level with anterior part of intestine (Fig.

20c, d). Tail with conoid terminal part. Male. Anteriormost edge of amphid positioned

anterior to oral opening. Dorsal limb of amphid extends for a short distance posteriorly,

equal to 1.6–2.5 labial region diameters in length. Ventral limb of amphid extends along

pharyngeal region to  level  of  anterior  part  of  intestine;  4.3–5.5  times the length  of

dorsal limb. Ventral limb of amphid is as wide as dorsal limb. Interamphideal space

extends  along  pharyngeal  region  further  than  posterior  end  of  dorsal  limb  but  not

reaching posterior end of ventral limb. Spicules with rounded manubrium and conoid,

arcuate shaft;  distinct velum. Gubernaculum platelike, without apophysis. One small

precloacal papilliform sensillum located on 5th-6th annule anterior to cloacal opening

(Fig.  21a).  Second precloacal  pore-like sensillum located on 9th annule anterior  to

cloacal opening (Fig. 21a). Two pairs of ventrosublateral setae located along posterior

half  of  tail  and  one  pair  of  dorsosublateral  setae  located  subterminally.  Female.

Anteriormost edge of amphid positioned anterior to oral opening. Dorsal limb of amphid

extends for a short distance posteriorly, equal to 1.9 labial region diameters in length.

Ventral limb of amphid extends along pharyngeal region to level of midpharynx; 2.2–2.8

times the length  of  dorsal  limb.  Ventral  limb of  amphid  is  as  wide as  dorsal  limb.

Interamphideal space extends along pharyngeal region further than posterior end of the

dorsal limb but not reaching posterior end of ventral limb. Vagina straight. One pair of

ventrosublateral  setae  located  along  posterior  third  of  tail  and  one  pair  of

dorsosublateral setae located subterminally.
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Species C. triclados sp. n. C. mirus

Number and gender holotype male 5 males (incl. holotype) 2 females 1 female

Body length 588 615±19 (588–632) 551; 691 932

Body diameter 23 24±2 (21–28) 27; 29 33

Pharyngeal region length ? 109±6 (102–116) 107; 107 141

Tail length 84 92±5 (84–98) 77; 93 152

Cloacal/anal body diameter 19 19±1 (19–21) 16; 17 21

a 26 26±2 (23–29) 21; 24 28

b ? 5.7±0.3 (5.5–6.2) 5.2; 6.5 8.2

c 7.0 6.7±0.2 (6.4–7.0) 7.2; 7.5 6.1

c' 4.3 4.7±0.3 (4.3–5.1) 4.9; 5.6 7.3

V – – 50; 48 47

Labial region diameter 10 11±2 (8–14) 11; 10 19

Cephalic setae length 2 2 (1–2) 2; 2 6

Subdorsal setae bases from anterior end 9 9±0 (9–10) 8; 9 11

Subventral setae bases from anterior end 7 7±1 (7–8) 6; 6 8

Oral opening from anterior end 6 6±1 (4–7) 6; 4 5

Amphid from anterior end 4 3±1 (2–4) 2; 3 3

Dorsal amphideal limb length 21 22±1 (21–23) 21; 20 33

Dorsal amphideal limb width 2 2±1 (1–3) 1; 1 2

Ventral amphideal limb length 106 107±14 (89–126) 46; 55 46

Ventral amphideal limb width 2 2 (1–2) 2; 2 3

Interamphideal space length 37 35±5 (29–41) 35; 33 44

Interamphideal space width 2 2 (1–2) 3; 2 7

Annules width at mid-body 2 2 2; 3 2

Lateral field width 1 2 (1–2) 1; 1 2

Vagina or spicules length 22 22±2 (19–24) 6; 6 4

Rectum or Gubernaculum length ? 6 (6–6) 20; 18 23

Table 4. 

Morphometrics of Campylaimus triclados sp. n. and Campylaimus mirus Gerlach, 1950.
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Figure 18.  

Campylaimus triclados sp. n. (scale bars = 20 µm, PIJ = pharyngo-intestinal junction/cardia,

EP  =  secretory-excretory  pore):  a:  female  tail;  b:  female  pharyngeal  region;  c:  male

pharyngeal region; d: male caudal region.

 

Figure 19. 

Campylaimus triclados sp. n. (scale bars = 20 µm):

a: female anterior end, surface view showing amphid (ventral side to the left) 

b: female anterior end, surface view showing amphid (ventral side to the left) 

c: male anterior end, surface view showing amphid (ventral side to the right) 

d: male anterior end, surface view showing amphid (ventral side to the right) 

 

 

 

 

38 Holovachov O

https://arpha.pensoft.net/zoomed_fig/5342235
https://arpha.pensoft.net/zoomed_fig/5342235
https://arpha.pensoft.net/zoomed_fig/5342235
https://doi.org/10.3897/BDJ.7.e46545.figure18
https://doi.org/10.3897/BDJ.7.e46545.figure18
https://doi.org/10.3897/BDJ.7.e46545.figure18
https://arpha.pensoft.net/zoomed_fig/5287167
https://arpha.pensoft.net/zoomed_fig/5287167
https://arpha.pensoft.net/zoomed_fig/5287168
https://arpha.pensoft.net/zoomed_fig/5287168
https://arpha.pensoft.net/zoomed_fig/5287169
https://arpha.pensoft.net/zoomed_fig/5287169
https://arpha.pensoft.net/zoomed_fig/5287170
https://arpha.pensoft.net/zoomed_fig/5287170
https://doi.org/10.3897/BDJ.7.e46545.figure19a
https://doi.org/10.3897/BDJ.7.e46545.figure19a
https://doi.org/10.3897/BDJ.7.e46545.figure19a
https://doi.org/10.3897/BDJ.7.e46545.figure19b
https://doi.org/10.3897/BDJ.7.e46545.figure19b
https://doi.org/10.3897/BDJ.7.e46545.figure19b
https://doi.org/10.3897/BDJ.7.e46545.figure19c
https://doi.org/10.3897/BDJ.7.e46545.figure19c
https://doi.org/10.3897/BDJ.7.e46545.figure19c
https://doi.org/10.3897/BDJ.7.e46545.figure19d
https://doi.org/10.3897/BDJ.7.e46545.figure19d
https://doi.org/10.3897/BDJ.7.e46545.figure19d


Diagnosis

Body 0.59–0.69 mm long; cuticle without longitudinal striation; anteriormost edge of

amphid anterior to oral opening; dorsal limb of amphid equal to 1.6–2.5 labial region

diameters in male, 1.9 labial region diameters in female; ventral limb of amphid extends

towards anterior part of intestine in male and midpharynx in female, 4.3–5.5 times the

length of dorsal limb in male and 2.2–2.8 times the length of dorsal limb in female;

ventral limb of amphid is as wide as the dorsal limb; interamphideal space extends

further than posterior end of dorsal limb but not reaching posterior end of ventral limb;

secretory-excretory  pore  opens  posterior  to  cardia;  spicules  19–24  µm  long;  two

a b

c d

Figure 20. 

Campylaimus triclados sp. n. (scale bars = 20 µm):

a: anterior end, median section (ventral side to the right) 

b: vulval region 

c: secretory-excretory  pore opening just  posterior  to  pharyngo-intestinal  junction (arrow) 

d: secretory-excretory pore opening just  posterior  to  pharyngo-intestinal  junction (arrow) 
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precloacal  supplements;  tail  equal  to  4.3–5.6  anal  body  diameters  in  length,  with

conoid terminal part.

Etymology

The  specific  epithet  refers  to  the  three-partite  shape  of  the  amphid,  with  three

"branches": strongly developed dorsal and ventral limbs and prominent interamphideal

space.

Taxon discussion

This new species can be easily differentiated from all currently known species of the

genus Campylaimus by the shape of  the amphid,  with  interamphideal  space being

longer than the dorsal  limb of  the amphid,  but  shorter  than the ventral  limb of  the

a b

c d

Figure 21. 

Campylaimus triclados sp. n. (scale bars = 20 µm):

a: male cloacal region showing precloacal papilla (arrows) 

b: male cloacal region showing spicules 

c: tail terminus and spinneret 

d: caudal region, surface view showing posterior end of lateral alae (arrow) 
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amphid. In all other known species with developed interamphideal space (C. rimatus, 

C. mirus and C. orientalis), it is usually as long as the ventral limb of the amphid.

Campylaimus mirus Gerlach, 1950 

• Nemys http://nemys.ugent.be/aphia.php?p=taxdetails&id=121403 

Material    

a. country: Germany; locality: Helgoland; georeferenceProtocol: label; year: 2011; month:

5; day: 31; habitat: Sediment; individualCount: 1; sex: female; catalogNumber: 

SMNH-177076; identifiedBy: Oleksandr Holovachov; dateIdentified: 2018 

Description

Measurements. Table  4.  Adult.  Figs  22,  23. Cuticle  without  longitudinal  striation.

Space between dorsal and ventral limbs of amphid developed. Lateral alae narrow,

with crenate margins. It originates at posterior end of ventral limb of amphid and ends

in  a  long  expansion  along  posterior  third  of  tail.  Secretory-excretory  pore  opens

posterior to cardia, at level with anterior part of intestine. Tail with clavate terminal part.

Male. Not  found.  Female. Anteriormost  edge of  amphid  positioned anterior  to  oral

opening. Dorsal limb of amphid extends for a short distance posteriorly, equal to 1.7

labial  region diameters in length.  Ventral  limb of  amphid extends along pharyngeal

region to level  of  anterior  third of  the pharynx;  1.4 times the length of  dorsal  limb.

Ventral limb of amphid 1.3 wider than dorsal limb. Interamphideal space very broad,

extends  along  pharyngeal  region  to  same  level  as  ventral  limb.  Vagina  straight.

Spermatheca  absent,  spermathozoa  in  uterus.  One  pair  of  ventrosublateral  setae

located along middle of  tail  and one pair  of  dorsosublateral  setae located half  way

between posterior end of lateral alae and tal terminus.

 
Figure 22.  

Campylaimus mirus Gerlach, 1950 (a-b) and Campylaimus longispiculus sp. n. (c-d) (scale

bars = 20 µm, PIJ = pharyngo-intestinal junction/cardia, EP = secretory-excretory pore): a:

female pharyngeal region; b: female tail; c: male pharyngeal region; d: male caudal region.
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a b

c d

e f

Figure 23. 

Campylaimus mirus Gerlach, 1950 (scale bars = 20 µm):

a: anterior end, median section (ventral side to the left) 

b: anterior end, surface view showing amphid (ventral side to the left) 

c: nerve ring encircling pharyngo-intestinal junction and secretory-excretory pore at level

with anterior part of intestine (arrows) 

d: vulval region 

e: lateral alae at mid-body, surface view 

f: caudal  region,  surface view showing posterior  end of  lateral  alae (arrow, left)  and tail

terminus and spinneret (right) 
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Diagnosis

Body 0.93 mm long; cuticle without longitudinal striation; anteriormost edge of amphid

anterior to oral opening; dorsal limb of amphid equal to 1.7 labial region diameters in

female; ventral limb of amphid extends towards anterior part of pharynx, 1.4 times the

length of dorsal limb in female; ventral limb of amphid is 1.3 wider than dorsal limb;

interamphideal space extends to same level as ventral limb; secretory-excretory pore

opens posterior to cardia; tail equal to 7.3 anal body diameters in length, with clavate

terminal part.

Taxon discussion

Original description of this species is based on a single male specimen (Gerlach 1950),

while  the  recent  specimen  is  a  female.  Both  specimens  are  similar  in  most  body

measurements and in the morphology of the anterior end: position of the oral opening

posterior to the anteriormost edge of the amphid and in the shape of the amphid with

developed interamphideal space, ventral limb of the amphid 1.4 times the length of the

dorsal limb and extending to the level of the anterior third of the pharynx. Observed

differences between the two specimens include slender body (a = 42) shorter amphid

(36 µm)  and broader  annules  (5  µm)  in  the  male  (vs.  a  =  28,  46  µm and 2  µm,

respectively, in the female).

Campylaimus inaequalis Cobb, 1920 

• Nemys http://nemys.ugent.be/aphia.php?p=taxdetails&id=121401 

Materials    

a. waterBody: Skagerrak; country: Sweden; locality: Bratten; minimumDepthInMeters: 25;

maximumDepthInMeters: 50; verbatimLatitude: 58°22,20'N; verbatimLongitude: 11°

09,26'E; year: 2011; month: 8; day: 9; habitat: Muddy sand; individualCount: 1; sex: 

female; catalogNumber: SMNH-177115; identifiedBy: Oleksandr Holovachov; 

dateIdentified: 2018 

b. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord, Klubban; 

verbatimLatitude: 58°15,03'N; verbatimLongitude: 11°27,54'E; year: 2014; month: 8; 

day: 14; habitat: Shells, gravel, sand, mud; individualCount: 1; sex: female; 

catalogNumber: SMNH-177116; identifiedBy: Oleksandr Holovachov; dateIdentified: 

2018 

c. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord, Klubban; 

verbatimLatitude: 58°15,03'N; verbatimLongitude: 11°27,54'E; year: 2014; month: 8; 

day: 14; habitat: Shells, gravel, sand, mud; individualCount: 1; sex: female; 

catalogNumber: SMNH-177117; identifiedBy: Oleksandr Holovachov; dateIdentified: 

2018 

d. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord, near Fiskebäckskil; 

minimumDepthInMeters: 30; maximumDepthInMeters: 30; verbatimLatitude: 58°

15,25'N; verbatimLongitude: 11°27,30'E; year: 2011; month: 8; day: 11; habitat: Soft

mud; individualCount: 1; sex: male; catalogNumber: SMNH TYPE-9205 (same slide as

C. triclados); identifiedBy: Oleksandr Holovachov; dateIdentified: 2018 
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Description

Measurements. Table  5.  Adult.  Figs  24,  25. Cuticle  without  longitudinal  striation.

Space between dorsal and ventral limbs of amphid not developed. Lateral alae narrow,

with straight margins. It originates at posterior end of ventral limb of amphid and ends

along posterior third of the tail. Secretory-excretory pore opens posterior to cardia, at

level with anterior part of intestine. Tail with clavate terminal part. Male. Anteriormost

edge of amphid positioned anterior to oral opening. Dorsal limb of amphid extends for a

short distance posteriorly, equal to 2.3 labial region diameters in length. Ventral limb of

amphid extends along pharyngeal region to level of mid-pharynx; 1.7 times the length

of dorsal limb. Ventral limb of amphid two times wider than dorsal limb. Spicules with

rounded  manubrium  and  conoid,  arcuate  shaft.  Gubernaculum  platelike,  without

apophysis. One small precloacal papilliform sensillum located on 5th annule anterior to

cloacal opening. Second precloacal pore-like sensillum located on 8th annule anterior

to cloacal opening. Two pairs of ventrosublateral setae located along posterior half of

tail and one pair of sublateral setae located subterminally. Female. Anteriormost edge

of amphid positioned anterior to oral opening. Dorsal limb of amphid extends for a short

distance posteriorly, equal to 1.9–2.0 labial region diameters in length. Ventral limb of

amphid extends along pharyngeal  region to level  of  midpharynx;  2.0–2.3 times the

length of dorsal limb. Ventral limb of amphid two times wider than dorsal limb. Vagina

straight. One pair of ventrosublateral setae located along middle of tail and one pair of

dorsosublateral setae located subterminally.

Species C. inaequalis C. striatus 

Number and gender male 2 females 2 males 4 females

Body length 642 567; 525 728; 618 516–557

Body diameter 21 27; 27 24; 25 28–34

Pharyngeal region length ? 109; 96 119; 105 100–107

Tail length 100 98; 88 112; 107 82–89

Cloacal/anal body diameter 17 19; 19 21; 19 17–19

a 30.0 21.1; 19.5 30.1; 24.9 15.4–19.2

b ? 5.2; 5.5 6.1; 5.9 5.1–5.2

c 6.4 5.8; 6.0 6.5; 5.8 5.8–6.4

c' 5.8 5.3; 4.5 5.4; 5.7 4.6–5.1

V – 53.1; 49.7 – 49.7–51.9

Labial region diameter 13 12; 12 12; 12 9–11

Table 5. 

Morphometrics of Campylaimus inaequalis Cobb, 1920 and Campylaimus striatus Boucher

& Helléouo ̈t, 1977.
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Species C. inaequalis C. striatus 

Cephalic setae length ? 3; 3 ?; 3 1–2

Subdorsal setae bases from anterior end ? 13; 13 ?; 10 9–10

Subventral setae bases from anterior end ? 9; 9 ?; 8 8–9

Oral opening from anterior end 7 8; 6 3; 6 4–6

Amphid from anterior end 3 3; 4 4; 5 3–6

Dorsal amphideal limb length 30 25; 23 23; 24 20–24

Dorsal amphideal limb width 2 2; 2 2; 1 2

Ventral amphideal limb length 50 50; 44 224; 199 79–113

Ventral amphideal limb width 4 4; 5 3; 3 2–4

Annules width at mid-body ? 2; 2 3; 2 1–2

Lateral field width 1 2; 2 1; 1 1–2

Vagina or spicules length 24 9; 6 27; 26 6–9

Rectum or Gubernaculum length 6 21; 19 7; 6 12–22

Diagnosis

Body 0.53–0.64 mm long; cuticle without longitudinal striation; anteriormost edge of

amphid  anterior  to  oral  opening;  dorsal  limb  of  amphid  equal  to  2.3  labial  region

diameters in male, 1.9–2.0 labial region diameters in female; ventral limb of amphid

extends towards mid-pharynx in both sexes, 1.7 times the length of dorsal limb in male

and 2.0–2.3 times the length of dorsal limb in female; ventral limb of amphid is twice as

 
Figure 24.  

Campylaimus inaequalis Cobb,  1920  (scale  bars  =  20  µm,  PIJ  =  pharyngo-intestinal

junction/cardia, EP = secretory-excretory pore): a: female tail; b: female pharyngeal region;

c: male pharyngeal region; d: male caudal region.
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wide  as  dorsal  limb;  interamphideal  space  absent;  secretory-excretory  pore  opens

posterior to cardia; spicules 24 µm long; precloacal supplements indistinct; tail equal to

4.5–5.8 anal body diameters in length, with clavate terminal part.

a b

c d

e f

Figure 25. 

Campylaimus inaequalis Cobb, 1920 (scale bars = 20 µm):

a: anterior end, median section (ventral side to the left) 

b: anterior end, surface view showing amphid (ventral side to the left) 

c: anterior end, surface view showing amphid (ventral side to the right) 

d: nerve ring encircling pharyngo-intestinal junction (arrow) 

e: secretory-excretory pore just posterior to pharyngo-intestinal junction (arrow) 

f: vulval region 
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Taxon discussion

The original description of C. inaequalis is detailed and well illustrated (Cobb 1920),

although without most of the morphometric characters which are currently considered

important. The identification of recent specimens is based on the combination of the

following two morphological features: ventral limb of the amphid is roughtly twice (1.7–

2.3)  as  long  as  the  dorsal  limb  and  clavate  terminal  part  of  the  tail.  Specimens

described by Vitiello (1970) under the name Campylaimus cf.  inaequalis cannot be

identified to any known species because of the unclear description of the amphid given

in the text of an article, in particular the length of the ventral amphideal limb cannot be

deduced from either the drawings or the text.

Campylaimus striatus Boucher & Helléouët, 1977 

• Nemys http://nemys.ugent.be/aphia.php?p=taxdetails&id=230034 

Materials    

a. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord, near Fiskebäckskil; 

minimumDepthInMeters: 44; maximumDepthInMeters: 44; verbatimLatitude: 58°

15,63'N; verbatimLongitude: 11°27,72'E; year: 2011; month: 8; day: 11; habitat: Soft

mud; individualCount: 1; sex: male; catalogNumber: SMNH-177109; identifiedBy: O.

Holovachov; dateIdentified: 2018 

b. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord, near Fiskebäckskil; 

minimumDepthInMeters: 30; maximumDepthInMeters: 39; verbatimLatitude: 58°

15,13'N; verbatimLongitude: 11°27,31'E; year: 2010; month: 8; day: 21; habitat: Mud; 

individualCount: 1; sex: female; catalogNumber: SMNH-177112; identifiedBy: O.

Holovachov; dateIdentified: 2018 

c. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord, Kristineberg-Lysekil; 

minimumDepthInMeters: 53; maximumDepthInMeters: 53; verbatimLatitude: 58°

15,73'N; verbatimLongitude: 11°26,10'E; year: 2014; month: 8; day: 14; habitat: Mud; 

individualCount: 1; sex: male; catalogNumber: SMNH-177114; identifiedBy: O.

Holovachov; dateIdentified: 2018 

d. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord, near Fiskebäckskil; 

minimumDepthInMeters: 30; maximumDepthInMeters: 30; verbatimLatitude: 58°

15,25'N; verbatimLongitude: 11°27,30'E; year: 2011; month: 8; day: 11; habitat: Soft

mud; individualCount: 1; sex: male; catalogNumber: SMNH TYPE-9206 (same slide as

C. triclados); identifiedBy: Oleksandr Holovachov; dateIdentified: 2018 

e. waterBody: Skagerrak; country: Sweden; locality: Bratten; minimumDepthInMeters: 

139; maximumDepthInMeters: 153; verbatimLatitude: 58°34,19'N; verbatimLongitude: 

10°38,20'E; year: 2012; month: 10; day: 12; habitat: Soft bottom; individualCount: 3; 

sex: female; catalogNumber: SMNH TYPE-9208 (same slide as C. longispiculus); 

identifiedBy: Oleksandr Holovachov; dateIdentified: 2018 

Description

Measurements. Table  5.  Adult.  Figs  26,  27,  28. Cuticle  with  distinct  longitudinal

striation. Space between dorsal and ventral limbs of amphid not developed. Lateral

alae narrow, appearing externally  as smooth uniform band with straight  margins.  It
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originates at posterior end of ventral limb of amphid and ends along posterior fifth of

tail. Secretory-excretory pore opens posterior to cardia, at level with anterior part of

intestine. Tail with digitate terminal part. Male. Anteriormost edge of amphid positioned

at  level  with  oral  opening.  Dorsal  limb  of  amphid  extends  for  a  short  distance

posteriorly, equal to 1.9-2.0 labial region diameters in length. Ventral limb of amphid

extends along pharyngeal region to level of anterior part of intestine; 8.3-9.5 times the

length of dorsal limb. Ventral limb of amphid 1.7-2.5 wider than dorsal limb. Spicules

with rounded manubrium and conoid, arcuate shaft. Gubernaculum platelike, without

developed apophysis,  but  with proximal  part  bent  caudally.  Precloacal  supplements

indistinct/absent. Two pairs of ventrosublateral setae located along posterior half of tail

and one pair  of  dorsosublateral setae located just posterior end of the lateral  alae.

Female. Anteriormost edge of amphid positioned at level with oral opening. Dorsal limb

of  amphid  extends  for  a  short  distance  posteriorly,  equal  to  1.8-2.6  labial  region

diameters  in  length.  Ventral  limb  of  amphid  extends  along  pharyngeal  region  just

anterior  or  just  posterior  to  pharyngo-intestinal  junction;  3.4-5.7 times the length of

dorsal limb. Ventral limb of amphid 1–2 times wider than dorsal limb. Vagina straight.

One  pair  of  ventrosublateral  setae  located  along  middle  of  tail  and  one  pair  of

sublateral setae located just posterior to end of lateral alae.

Diagnosis

Body  0.52–0.73  mm  long;  cuticle  with  longitudinal  striation;  anteriormost  edge  of

amphid at level with oral opening; dorsal limb of amphid equal to 1.9–2.0 labial region

diameters in male, 1.8–2.6 labial region diameters in female; ventral limb of amphid

extends  towards  anterior  part  of  intestine  in  male  and  towards  pharyngo-intestinal

 
Figure 26.  

Campylaimus striatus Boucher & Helléouët, 1977 (scale bars = 20 µm, PIJ = pharyngo-

intestinal junction/cardia, EP = secretory-excretory pore): a: female pharyngeal region; b:

male pharyngeal region; c: male caudal region; d: female tail.
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junction in female, 8.3–9.5 times the length of dorsal limb in male and 3.4–5.7 times the

length of dorsal limb in female; ventral limb of amphid is 1–2 wider than dorsal limb;

interamphideal  space  absent;  secretory-excretory  pore  opens  posterior  to  cardia;

spicules 26–27 µm long; precloacal supplements indistinct; tail equal to 4.6–5.7 anal

body diameters in length, with digitate terminal part.

Taxon discussion

C. striatus is so far the only known species of the genus with distinctly striated cuticular

annulation.  Original  description  of  this  species  is  based  on  three  males  and  two

females  (although  only  two  males  and  one  female  were  measured,  Boucher  and

Helléouët (1977)) while recent population includes two males and four females. Both

populations  are  similar  in  the  morphology  of  the  cuticle  (presence  of  longitudinal

striations),  in  the  size  and  proportions  of  the  amphid  and  presence  of  sexual

dimorphism in amphid size (ventral limb of the amphid extends towards anterior part of

the intestine in  male and towards the pharyngo-intestinal  junction in  female).  Type

specimens are relatively  larger  (L  = 0.83-0.89 mm vs.  0.52–0.73 mm),  with  longer

cephalic setae (6–7 µm vs. 1–3 µm) and longer tail (144–154 µm, c' = 6.3–9.6 vs. 82–

112 µm, c' = 4.6–5.7). Since no qualitative differences between the two populations

can be found and since differences in morphometrics can be explained by georgaphical

variability or difficulty in measuring (cephalic sensilla), both populations are herefore

considered to be conspecific.

a b

Figure 27. 

Campylaimus striatus Boucher & Helléouët, 1977 (scale bar = 20 µm):

a: female anterior end, surface view showing amphid (ventral side to the right) 

b: female anterior end, surface view showing amphid (ventral side to the right) 
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Campylaimus amphidialis Fadeeva, Mordukhovich & Zograf, 2016 

• Nemys http://nemys.ugent.be/aphia.php?p=taxdetails&id=883817 

Materials    

a. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord, Kristineberg-Lysekil; 

minimumDepthInMeters: 53; maximumDepthInMeters: 53; verbatimLatitude: 58°

15,73'N; verbatimLongitude: 11°26,10'E; year: 2014; month: 8; day: 14; habitat: Mud; 

individualCount: 2; sex: 1 female, 1 male; catalogNumber: SMNH-177093; identifiedBy:

O. Holovachov; dateIdentified: 2018 

b. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord, Kristineberg-Lysekil; 

minimumDepthInMeters: 53; maximumDepthInMeters: 53; verbatimLatitude: 58°

15,73'N; verbatimLongitude: 11°26,10'E; year: 2014; month: 8; day: 14; habitat: Mud; 

a b

c d

Figure 28. 

Campylaimus striatus Boucher & Helléouët, 1977 (scale bar = 20 µm):

a: male anterior end, surface view showing anterior end of amphid and cuticle (ventral side

to the right) 

b: anterior end, median section (ventral side to the right) 

c: vulval region 

d: spermatheca and ovocytes 
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individualCount: 2; catalogNumber: SMNH-177094; identifiedBy: O. Holovachov; 

dateIdentified: 2018 

c. waterBody: Skagerrak; country: Sweden; locality: Bratten; minimumDepthInMeters: 

390; maximumDepthInMeters: 428; verbatimLatitude: 58°22,30'N; verbatimLongitude: 

10°20,33'E; year: 2012; month: 10; day: 10; habitat: Soft bottom; individualCount: 3; 

sex: male; catalogNumber: SMNH-177095; identifiedBy: O. Holovachov; dateIdentified:

2018 

d. waterBody: Skagerrak; country: Sweden; locality: Bratten; minimumDepthInMeters: 

139; maximumDepthInMeters: 153; verbatimLatitude: 58°34,19'N; verbatimLongitude: 

10°38,20'E; year: 2012; month: 10; day: 12; habitat: Soft bottom; individualCount: 5; 

sex: 3 females, 2 males; catalogNumber: SMNH-177098; identifiedBy: O. Holovachov; 

dateIdentified: 2018 

e. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord, near Fiskebäckskil; 

minimumDepthInMeters: 8; maximumDepthInMeters: 15; verbatimLatitude: 58°

15,09'N; verbatimLongitude: 11°27,54'E; year: 2011; month: 8; day: 11; habitat: Muddy

sand; individualCount: 1; sex: male; catalogNumber: SMNH-177099; identifiedBy: O.

Holovachov; dateIdentified: 2018 

f. waterBody: Skagerrak; country: Sweden; locality: Bratten; minimumDepthInMeters: 

180; maximumDepthInMeters: 216; verbatimLatitude: 58°28,16'N; verbatimLongitude: 

10°37,04'E; year: 2012; month: 10; day: 11; habitat: Hard bottom; individualCount: 1; 

sex: male; catalogNumber: SMNH-177102; identifiedBy: O. Holovachov; dateIdentified:

2018 

g. waterBody: Skagerrak; country: Sweden; locality: Bratten; minimumDepthInMeters: 

352; maximumDepthInMeters: 374; verbatimLatitude: 58°19,18'N; verbatimLongitude: 

10°29,34'E; year: 2012; month: 10; day: 10; habitat: Soft bottom; individualCount: 1; 

sex: male; catalogNumber: SMNH-177103; identifiedBy: O. Holovachov; dateIdentified:

2018 

h. waterBody: Skagerrak; country: Sweden; locality: Bratten; minimumDepthInMeters: 

232; maximumDepthInMeters: 240; verbatimLatitude: 58°27,40'N; verbatimLongitude: 

10°33,56'E; year: 2012; month: 10; day: 12; habitat: Soft bottom; individualCount: 2; 

sex: 1 female, 1 male; catalogNumber: SMNH-177104; identifiedBy: Oleksandr

Holovachov; dateIdentified: 2018 

i. waterBody: Skagerrak; country: Sweden; locality: Bratten; minimumDepthInMeters: 

248; maximumDepthInMeters: 316; verbatimLatitude: 58°28,22'N; verbatimLongitude: 

10°29,39'E; year: 2012; month: 10; day: 11; habitat: Mixed bottom; individualCount: 3; 

sex: 2 males, 1 female; catalogNumber: SMNH-177105; identifiedBy: O. Holovachov; 

dateIdentified: 2018 

j. waterBody: Skagerrak; country: Sweden; locality: Bratten; minimumDepthInMeters: 

390; maximumDepthInMeters: 428; verbatimLatitude: 58°22,30'N; verbatimLongitude: 

10°20,33'E; year: 2012; month: 10; day: 10; habitat: Soft bottom; individualCount: 1; 

sex: female; catalogNumber: SMNH-177106; identifiedBy: O. Holovachov; 

dateIdentified: 2018 

k. waterBody: Skagerrak; country: Sweden; locality: Bratten; minimumDepthInMeters: 

351; maximumDepthInMeters: 387; verbatimLatitude: 58°22,19'N; verbatimLongitude: 

10°23,50'E; year: 2012; month: 10; day: 10; habitat: Soft bottom; individualCount: 1; 

sex: male; catalogNumber: SMNH-177107; identifiedBy: O. Holovachov; dateIdentified:

2018 

l. waterBody: Skagerrak; country: Sweden; locality: Bratten; minimumDepthInMeters: 

180; maximumDepthInMeters: 216; verbatimLatitude: 58°28,16'N; verbatimLongitude: 

10°37,04'E; year: 2012; month: 10; day: 11; habitat: Hard bottom; individualCount: 1; 
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sex: male; catalogNumber: SMNH-177108; identifiedBy: O. Holovachov; dateIdentified:

2018 

m. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord, Kristineberg-Lysekil; 

minimumDepthInMeters: 53; maximumDepthInMeters: 53; verbatimLatitude: 58°

15,73'N; verbatimLongitude: 11°26,10'E; year: 2014; month: 8; day: 14; habitat: Mud; 

individualCount: 1; sex: male; catalogNumber: SMNH-177110; identifiedBy: O.

Holovachov; dateIdentified: 2018 

n. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord, near Fiskeb√§ckskil; 

minimumDepthInMeters: 30; maximumDepthInMeters: 39; verbatimLatitude: 58°

15,13'N; verbatimLongitude: 11°27,31'E; year: 2010; month: 8; day: 21; habitat: Mud; 

individualCount: 1; sex: male; catalogNumber: SMNH-177112; identifiedBy: O.

Holovachov; dateIdentified: 2018 

o. waterBody: Skagerrak; country: Sweden; locality: Bratten; minimumDepthInMeters: 55;

maximumDepthInMeters: 70; verbatimLatitude: 58°22,19'N; verbatimLongitude: 11°

04,55'E; year: 2011; month: 8; day: 9; habitat: Mud and clay; individualCount: 1; sex: 

male; catalogNumber: SMNH-177113; identifiedBy: O. Holovachov; dateIdentified: 

2018 

p. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord, Kristineberg-Lysekil; 

minimumDepthInMeters: 53; maximumDepthInMeters: 53; verbatimLatitude: 58°

15,73'N; verbatimLongitude: 11°26,10'E; year: 2014; month: 8; day: 14; habitat: Mud; 

individualCount: 1; sex: female; catalogNumber: SMNH-177114; identifiedBy: O.

Holovachov; dateIdentified: 2018 

q. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord, Klubban; 

verbatimLatitude: 58°15,03'N; verbatimLongitude: 11°27,54'E; year: 2014; month: 8; 

day: 14; habitat: Shells, gravel, sand, mud; individualCount: 2; sex: 1 female, 1 male; 

catalogNumber: SMNH-177117; identifiedBy: O. Holovachov; dateIdentified: 2018 

r. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord, near Fiskebäckskil; 

minimumDepthInMeters: 44; maximumDepthInMeters: 44; verbatimLatitude: 58°

15,63'N; verbatimLongitude: 11°27,72'E; year: 2011; month: 8; day: 11; habitat: Soft

mud; individualCount: 2; sex: male; catalogNumber: SMNH-177118; identifiedBy: O.

Holovachov; dateIdentified: 2018 

s. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord, Kristineberg-Lysekil; 

minimumDepthInMeters: 53; maximumDepthInMeters: 53; verbatimLatitude: 58°

15,73'N; verbatimLongitude: 11°26,10'E; year: 2014; month: 8; day: 14; habitat: Mud; 

individualCount: 2; sex: female; catalogNumber: SMNH-177119; identifiedBy: O.

Holovachov; dateIdentified: 2018 

t. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord, near Fiskebäckskil; 

minimumDepthInMeters: 30; maximumDepthInMeters: 30; verbatimLatitude: 58°

15,25'N; verbatimLongitude: 11°27,30'E; year: 2011; month: 8; day: 11; habitat: Soft

mud; individualCount: 1; sex: male; catalogNumber: SMNH-177122; identifiedBy: O.

Holovachov; dateIdentified: 2018 

u. waterBody: Skagerrak; country: Sweden; locality: Bratten; minimumDepthInMeters: 

221; maximumDepthInMeters: 260; verbatimLatitude: 58°28,30'N; verbatimLongitude: 

10°33,22'E; year: 2012; month: 10; day: 11; habitat: Soft bottom; individualCount: 2; 

sex: female; catalogNumber: SMNH-177123; identifiedBy: O. Holovachov; 

dateIdentified: 2018 

v. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord, near Fiskebäckskil; 

minimumDepthInMeters: 8; maximumDepthInMeters: 15; verbatimLatitude: 58°

15,09'N; verbatimLongitude: 11°27,54'E; year: 2011; month: 8; day: 11; habitat: Muddy
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sand; individualCount: 3; sex: female; catalogNumber: SMNH-177096; identifiedBy: O.

Holovachov; dateIdentified: 2018 

w. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord, near Fiskebäckskil; 

minimumDepthInMeters: 30; maximumDepthInMeters: 30; verbatimLatitude: 58°

15,25'N; verbatimLongitude: 11°27,30'E; year: 2011; month: 8; day: 11; habitat: Soft

mud; individualCount: 3; sex: 1 female, 2 males; catalogNumber: SMNH TYPE-9207

(same slide as C. triclados); identifiedBy: Oleksandr Holovachov; dateIdentified: 2018 

x. waterBody: Skagerrak; country: Sweden; locality: Gullmarsfjord, near Fiskebäckskil; 

minimumDepthInMeters: 30; maximumDepthInMeters: 30; verbatimLatitude: 58°

15,25'N; verbatimLongitude: 11°27,30'E; year: 2011; month: 8; day: 11; habitat: Soft

mud; individualCount: 3; sex: 1 female, 2 males; catalogNumber: SMNH TYPE-9206

(same slide as C. triclados); identifiedBy: Oleksandr Holovachov; dateIdentified: 2018 

y. waterBody: Skagerrak; country: Sweden; locality: Bratten; minimumDepthInMeters: 

139; maximumDepthInMeters: 153; verbatimLatitude: 58°34,19'N; verbatimLongitude: 

10°38,20'E; year: 2012; month: 10; day: 12; habitat: Soft bottom; individualCount: 2; 

sex: 1 female, 1 male; catalogNumber: SMNH TYPE-9208; identifiedBy: Oleksandr

Holovachov; dateIdentified: 2018 

Description

Measurements. Table  6.  Adult.  Figs  29,  30,  31,  32. Cuticle  without  longitudinal

striation. Space between dorsal and ventral limbs of amphid not developed. Lateral

alae narrow, appearing externally as smooth uniform band with straight margins along

most of body, but with distinct subcuticular channel and crenate margins when focused

midway (Fig. 32a, b) along cloacal/anal region and anterior part of tail. It originates at

posterior end of ventral limb of amphid and ends along posterior third of tail. Secretory-

excretory  pore opens apically  on anterior  end (Fig.  31b,  c,  d,  e).  Tail  with  clavate

terminal part. Male. Anteriormost edge of amphid positioned at level with oral opening.

Dorsal limb of amphid extends for a short distance posteriorly, equal to 2.7–3.5 labial

region diameters in length. Ventral limb of amphid extends along pharyngeal region to

level of anterior part of intestine; 4.6–5.3 times the length of dorsal limb. Ventral limb of

amphid 1.3–1.7 wider than dorsal limb. Spicules with rounded manubrium and conoid,

arcuate  shaft.  Gubernaculum  platelike,  without  apophysis.  One  small  precloacal

papilliform sensillum located on 2nd annule anterior to cloacal opening (Fig. 32c, d).

Second precloacal  pore-like sensillum located on 7th-8th annule anterior  to cloacal

opening (Fig. 32c, d). Two pairs of ventrosublateral setae located along posterior half

of tail and one pair of dorsosublateral setae located half way between posterior end of

lateral alae and tail terminus. Female. Anteriormost edge of amphid positioned at level

with oral opening. Dorsal limb of amphid extends for a short distance posteriorly, equal

to  2.8–3.2  labial  region diameters  in  length.  Ventral  limb of  amphid  extends along

pharyngeal region just anterior to pharyngo-intestinal junction; 3.2–3.3 times the length

of dorsal limb. Ventral limb of amphid 1.3–2.0 times wider than dorsal limb. Vagina

straight (Fig. 31f). One pair of ventrosublateral setae located along middle of tail and

one pair of sublateral setae located 1/3 way between posterior end of lateral alae and

tail terminus.
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Species C. amphidialis C. longispiculus sp. n.

Number and gender 6 males 2 females holotype male 3 males (incl. holotype)

Body length 582±30 (534–627) 571; 588 635 615 (560–649)

Body diameter 24±3 (20–28) 23; 28 21 20 (19–21)

Pharyngeal region length 105±8 (93–114) 128; 107 114 107 (100–114)

Tail length 102±7 (91–107) 103; 95 98 94 (86–98)

Cloacal/anal body diameter 19±2 (17–21) 17; 19 20 18 (17–20)

a 25±4 (21–29) 24; 21 30 30

b 5.6±0.3 (5.3–6.2) 4.5; 5.5 5.6 5.7 (5.6–6.0)

c 5.7±0.5 (5.0–6.4) 5.5; 6.2 6.5 6.5 (6.5–6.6)

c' 5.6±0.8 (4.5–6.4) 6.2; 5.1 4.9 5.1 (4.9–5.3)

V – 52; 52 – –

Labial region diameter 10±1 (9–10) 9; 10 10 10 (10–11)

Cephalic setae length 2 (2–3) 1; 3 3 2 (2–3)

Subdorsal setae bases from anterior end 11±1 (10–12) 10; 12 13 12 (11–13)

Subventral setae bases from anterior end 9±1 (8–10) 8; 10 10 9 (8–10)

Oral opening from anterior end 6±1 (4–7) 8; 8 8 7 (7–8)

Amphid from anterior end 7±1 (6–8) 6; 8 3 3

Dorsal amphideal limb length 31±3 (28–37) 28; 29 22 21 (20–22)

Dorsal amphideal limb width 2 (2–3) 2; 2 3 2 (1–3)

Ventral amphideal limb length 150±14 (132–171) 94; 92 67 66 (57–73)

Ventral amphideal limb width 4 (3–4) 3; 4 3 3

Annules width at mid-body 2 2; 2 2 2

Lateral field width 2 (1–2) 1; 2 2 2 (1–2)

Vagina or spicules length 25±2 (24–29) 6; 7 35 32 (28–35)

Rectum or Gubernaculum length 7±1 (6–8) 17; 21 7 7

Table 6. 

Morphometrics  of  Campylaimus amphidialis Fadeeva,  Mordukhovich  &  Zograf,  2016 and

Campylaimus longispiculus sp. n.
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a b

Figure 29.  

Campylaimus amphidialis Fadeeva, Mordukhovich & Zograf, 2016 (scale bars = 20 µm, PIJ

=  pharyngo-intestinal  junction/cardia,  EP  =  secretory-excretory  pore):  a:  female  tail;  b:

female pharyngeal region; c: male pharyngeal region; d: male caudal region.

 

Figure 30. 

Campylaimus amphidialis Fadeeva, Mordukhovich & Zograf, 2016 (scale bars = 20 µm):

a: female anterior end, surface view showing amphid (ventral side to the left) 

b: male anterior end, surface view showing amphid (ventral side to the right) 
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a b

c d

e f

Figure 31. 

Campylaimus amphidialis Fadeeva, Mordukhovich & Zograf, 2016 (scale bars = 20 µm):

a: anterior end, median section (ventral side to the left) 

b: anterior end, surface view showing lateral outer labial sensillum (arrow) (ventral side to

the right) 

c: anterior end, median section showing secretory-excretory pore (arrow) (ventral side to

the right) 

d: anterior end, median section showing secretory-excretory pore (arrow) (ventral side to

the left) 

e: anterior end, median section showing secretory-excretory pore (arrow) (ventral side to

the left) 

f: vulval region 
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Diagnosis

Body 0.53–0.63 mm long; cuticle without longitudinal striation; anteriormost edge of

amphid at level with oral opening; dorsal limb of amphid equal to 2.7–3.5 labial region

diameters in male, 2.8–3.2 labial region diameters in female; ventral limb of amphid

extends towards anterior part of intestine in male and pharynx base in female, 4.6–5.3

times the length of dorsal limb in male and 3.2–3.3 times the length of dorsal limb in

female; ventral limb of amphid is 1.3–2.0 times wider than dorsal limb; interamphideal

space absent; secretory-excretory pore opens apically on anterior end; spicules 24–29

µm long;  two precloacal  supplements;  tail  equal  to  4.5–6.4 anal  body diameters in

length, with clavate terminal part.

a b

c d

Figure 32. 

Campylaimus amphidialis Fadeeva, Mordukhovich & Zograf, 2016 (scale bars = 20 µm):

a: pre-anal region, surface view showing lateral alae 

b: anal region and tail, surface view showing lateral alae 

c: male cloacal region showing precloacal sensilla (arrows) 

d: male cloacal region showing precloacal sensillum (arrow) and gubernaculum 
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Taxon discussion

The original description of C. amphidialis is based only on three females, males not

being  known  to  the  authors  (Fadeeva  et  al.  2016).  Recent  specimens  are  nearly

identical to the type population in measurements and general morphology, including

size  and shape of  the  amphid.  Furthermore,  images  of  the  type  specimens kindly

provided by Dr. N. Fadeeva, clearly show modified lateral alae along the caudal region

in one of the specimens, confirming the conspecificity of both populations.

Campylaimus longispiculus Holovachov, 2019, sp. n.

• ZooBank urn:lsid:zoobank.org:act:1A98B343-0730-4851-9B82-2B555771C689 

Materials    

Holotype: 
a. waterBody: Skagerrak; country: Sweden; locality: Bratten; minimumDepthInMeters: 

139; maximumDepthInMeters: 153; verbatimLatitude: 58°34,19'N; verbatimLongitude: 

10°38,20'E; year: 2012; month: 10; day: 12; habitat: Soft bottom; individualCount: 1; 

sex: male; catalogNumber: SMNH TYPE-9208; identifiedBy: Oleksandr Holovachov; 

dateIdentified: 2018 

Other materials: 
a. waterBody: Skagerrak; country: Sweden; locality: Bratten; minimumDepthInMeters: 

351; maximumDepthInMeters: 387; verbatimLatitude: 58°22,19'N; verbatimLongitude: 

10°23,50'E; year: 2012; month: 10; day: 10; habitat: Soft bottom; individualCount: 1; 

sex: male; catalogNumber: SMNH-177107; identifiedBy: O. Holovachov; dateIdentified:

2018 

b. waterBody: Skagerrak; country: Sweden; locality: Bratten; minimumDepthInMeters: 53;

maximumDepthInMeters: 53; verbatimLatitude: 58°20,06'N; verbatimLongitude: 11°

09,24'E; year: 2011; month: 8; day: 9; habitat: Muddy sediment; individualCount: 1; 

sex: male; catalogNumber: SMNH-177111; identifiedBy: O. Holovachov; dateIdentified:

2018 

Description

Measurements. Table  6.  Adult.  Figs  22,  33. Cuticle  without  longitudinal  striation.

Space between dorsal and ventral limbs of amphid not developed. Lateral alae narrow,

appearing externally  as smooth uniform band with straight  margins.  It  originates at

posterior end of ventral limb of amphid and fades away along posterior third of tail.

Secretory-excretory  pore  opens  posterior  to  cardia,  at  level  with  anterior  part  of

intestine. Tail with clavate terminal part. Male. Anteriormost edge of amphid positioned

anterior to oral opening. Dorsal limb of amphid extends for a short distance posteriorly,

equal to 1.8–2.1 labial region diameters in length. Ventral limb of amphid extends along

pharyngeal region to  level  of  anterior  part  of  intestine;  2.8–3.5  times the length  of

dorsal limb. Ventral limb of amphid equal to or slightly wider than dorsal limb. Spicules

with  rounded  manubrium  and  elongate,  arcuate  shaft.  Gubernaculum  without

apophysis. One small precloacal papilliform sensillum located on 2nd annule anterior to
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cloacal opening (Fig. 33d). Second precloacal pore-like sensillum located on 7th–8th

annule anterior to cloacal opening (Fig. 33d). These sensilla are less obvious in the

holotype. Two pairs of ventrosublateral setae located along posterior half of tail and

one pair of dorsosublateral setae located subterminally. Female. Not found.

Diagnosis

Body 0.56–0.65 mm long; cuticle without longitudinal striation; anteriormost edge of

amphid anterior to oral opening; dorsal limb of amphid equal to 1.8–2.1 labial region

diameters in male; ventral limb of amphid extends towards anterior part of intestine in

a b

c d

Figure 33. 

Campylaimus longispiculus sp. n.

a: male anterior end, surface view showing amphid (ventral side to the right) 

b: lateral alae at mid-body, surface view 

c: secretory-excretory pore just posterior to pharyngo-intestinal junction (arrow) 

d: male cloacal region showing precloacal papilla (arrows) 
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male, 2.8–3.5 times the length of dorsal limb in male; ventral limb of amphid is as wide

as dorsal limb; interamphideal space absent; secretory-excretory pore opens posterior

to cardia; spicules 28–35 µm long; two precloacal supplements; tail equal to 4.9–5.3

anal body diameters in length, with clavate terminal part.

Etymology

Specific epithet refers to relatively long spicules in this species.

Taxon discussion

The new species is most similar to C. amphidialis and C. striatus in the size and shape

of the amphid, with ventral limb being more than three times as long as the dorsal limb,

especially  in  males.  It  differs  from  both  C. amphidialis and  C. striatus in  having

relatively shorter ventral limb of the amphid, equal to 2.8–3.5 times the dorsal limb (in

male), vs. 8.3–9.5 in C. striatus and 4.6–5.3 in C. amphidialis. It further differs from C. 

striatus in  having  smooth  annulation  of  cuticle  (vs.  with  longitudinal  striation  in  C. 

striatus) and from C. amphidialis in the position of the excretory pore at the level with

the anterior part of intestine (vs. apically on the anterior end in C. amphidialis) and

simple lateral alae along the posterior part of the body (vs. with crenate margins in C. 

amphidialis).

Identification keys 

Identification key to species of the genus Campylaimus Cobb, 1920

1 Amphid in the shape of a long longitudinal slit 2 

– Amphid loop-shaped 3 

2 Amphid extends along the entire body towards the tail tip C. abnormis 

– Amphid extends along the anterior part of the pharyngeal region only C. gracilis 

3
Ventral limb of the amphid extends along the anterior part of the body

and does not reach the tail
4 

–
Ventral limb of the amphid extends along the entire body towards the

tail tip
15 

4
Amphid with widely spaced limbs, appearing as three limbs instead of

two
5 

–
Amphid without space between the limbs, appearing as two limbs

only
8 
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5 All three limbs of different length C. triclados sp.n. 

– Middle and ventral limb equal in length 6 

6 Ventral limb of the amphid 2-3 times as long as the dorsal limb C. rimatus 

–
Ventral limb of the amphid less than 1.5 times as long as the dorsal

limb
7 

7
Inter-amphideal space wider than either one of the limbs of the

amphid; tail clavate
C. mirus 

–
Inter-amphideal space is as wide as either one of the limbs of the

amphid; tail conoid
C. orientalis 

8 Ventral and dorsal limbs of the amphid equal in length 9 

– Ventral and dorsal limbs of the amphid unequal in length 10 

9 Body longer than 1 mm; amphid longer than 45 µm C. cylindricus 

– Body shorter than 0.8 mm; amphid shorter than 40 µm C. pulcher 

10
Dorsal limb of the amphid equal to or shorter than 1/2 of the labial

region diameter in length
11 

–
Dorsal limb of the amphid longer than the labial region diameter in

length
12 

11 Body shorter than 0.4 mm C. minor 

– Body longer than 0.8 mm C. ponticus 

12 Ventral limb of the amphid ≈ 2 times as long as the dorsal limb C. inaequalis 

– Ventral limb of the amphid > 3 times as long as the dorsal limb 13 

13 Cuticle with longitudinal striations C. striatus 

– Cuticle without longitudinal striations 14 

14 Excretory pore opens posterior to the pharyngo-intestinal junction
C. longispiculus

sp.n. 

– Excretory pore opens apically on the lip region C. amphidialis 

15 Precloacal papilliform sensilla present 16 

– Precloacal papilliform sensilla absent 18 
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16
Anterior end of the body cylindrical; cephalic setae equal to one labial

region diameter in length
C. patagonicus 

–
Anterior end of the body conoid; cephalic setae less than 0.5 labial

region diameters in length
17 

17 Three precloacal papilliform sensilla C. bonariensis 

– Five precloacal papilliform sensilla C. arcuatus 

18
Ventral limb of the amphid is two times broader/wider than the dorsal

limb
19 

– Both limbs of the amphid are equally broad/wide 20 

19 Body 0.9–1.5 mm long; c' = 10–15 C. lefeverei 

– Body 0.4–0.8 mm long; c' = 4.8–6.0 C. tkatchevi 

20
Dorsal limb of the amphid equal to 1.5 labial region diameters in

length
C. siwaschensis 

–
Dorsal limb of the amphid equal to 2-3 labial region diameters in

length
21 

21 Tail tip clavate C. gerlachi 

– Tail tip conoid C. minutus 

Discussion 

In the past, identification and differentiation of various species of Campylaimus was based

not only on the shape and size of the amphid, but also on the position of the oral opening,

various  body  measurements  and,  lately,  on  the  number  of  pre-cloacal  supplements

(Fadeeva et al. 2016, Huang and Zhang 2006, Villares et al. 2013). Regarding the position

of the oral opening, all recent studies showed that in all species of this genus, it is located

subdorsally  and the subventral  position of  the oral  opening in  C. gerlachi (Huang and

Zhang 2006, Timm 1961), C. minor (Timm 1961) and C. inaequalis (Cobb 1920) was a

misinterpretation that should not be repeated in future publications.

Amongst a large number of morphometric characters used for species differentiation, one

feature should be discussed in detail here. The length of the cephalic setae was used to

separate C. minutus (Fadeeva et al. 2016) and C. siwaschensis (Sergeeva 1981) from C. 

gerlachi. As experienced during preparation of this publication, the length of cephalic setae

can only be measured precisely when such setae are located perpendicular to the optical

axis  of  the  microscope,  which  is  most  commonly  not  the  case.  Most  of  the  species
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descriptions  thus  underestimate  the  actual  length  of  the  cephalic  setae,  making  this

morphometric value of limited use for species identification and differentiation.

Another  interesting and potentially  useful  morphological  character is  the presence and

number of precloacal supplements in males. Besides current work, precloacal supplements

in males of Campylaimus were described only once (Villares et al. 2013), where they were

used to separate new species from each other and from other species of the genus. It is

clear that these structures are easy to overlook and that they were not included in species

descriptions  of  those  species  which  are  now  known  to  possess  them,  such  as  C. 

amphidialis, C. inaequalis, C. orientalis and C. rimatus (Cobb 1920, Fadeeva et al. 2016,

Vitiello 1970).

The  position  of  the  secretory-excretory  pore  is  another  feature  mentioned  only  in  few

species descriptions (Tchesunov 1978). Although it is most frequently located at the level

with the anterior part of the intestine, one species was found to be different – secretory-

excretory pore in C. amphidialis is located apically, on the top of the anterior end and is

one of the unique features separating this species from the rest of the congeners.

However,  the  most  striking,  variable  and  commonly  used  character  to  identify and

differentiate Campylaimus species is the shape of the amphid, whose origin and evolution

was  discussed  in  detail  by  Tchesunov  (2006).  Despite  a  certain  level  of  intraspecific

variability and sexual dimorphism, the overall structure of the amphid and relative size of its

components (ventral and dorsal limb and, if present, interamphideal space) are so far the

most reliable and, in fact, easiest to observe and interpret diagnostic characters. However,

it is crucially important to correctly describe the posterior end of the ventral limb of the

amphid and to distinguish it from the lateral alae. The description of C. ponticus in this

sense is  a good example where the text  of  the description contradicts the illustrations

(Sergeeva 1981).

In  conclusion,  the  most  stable  taxonomic  characters  to  be  used in  the  taxonomy and

identification of the genus Campylaimus are the size and shape of the amphid and its

elements (absolute and relative length and width of limbs, presence, length and width of

inter-amphideal  space),  morphology  of  the  cuticle  and  lateral  alae,  position  of  the

secretory-excretory pore, length and shape of the spicules and shape of the tail terminus.
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