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Description of Thecavermiculatus carolynae n. sp.
(Nematoda: Ataloderinae)’

RoBerRT T. ROBBINS?

Abstract: Thecavermiculatus carolynae n. sp. from the Pacific coastal area of California is described
from female, male, and juvenile ( J2) specimens reared on Festuca megalura Nutt. in the greenhouse.
Differences between females of 7. carolynae and those of its closest relative, T. gracililancea Robbins,
1978, include shorter stylet, shorter length, and lesser length of the vulval slit. Of these two species,
males have been found only for T. carolynae. The habitats of the two species are vastly different: 7.
gracililancea has been found only in shallow clay soil near hilltops in an area subject to high summer
temperatures where the soil becomes brick-like during the summer; T. carolynae has been found
only in deep sandy soil of a creek bottom subject to cool summer temperatures where the soil

remains moist.

Key words: Festuca megalura, foxtail fescue, habitat, morphology, new species, scanning electron
microscopy, taxonomy, Thecavermiculatus carolynae n. sp.

In June 1978 many second-stage juve-
niles (J2) of Thecavermiculatus sp. were re-
covered from soil samples taken on Keyes
Creek 1 km from Tomales Bay near the
Pacific coast of California. In January 1979
during an attempt to rear these nematodes
on fescue in the greenhouse, females, males,
and J2 were found in substantial numbers.
Males have not been found for T. gracili-
lancea Robbins, 1978, the type species of
the genus (5), but have been described for
two other Thecavermiculatus species (1,2).
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Because of the occurrence of males and a
habitat radically different from that of the
type species, the cultured specimens of the
new species were studied. Differences be-
tween the described species and the cul-
tured specimens were sufficient to separate
the cultured specimens, described herein,
as a new species. The specific epithet in a
small way acknowledges, with affection and
appreciation, the help and support given
to me by my wife.

MATERIALS AND METHODS

In an attempt to rear more individuals
and establish a permanent culture, J2 re-
covered from field soil samples were placed
near seedlings of foxtail fescue (Festuca me-
galura Nutt.) growing in a 20-cm-d clay pot
filled with 60-mesh masonry sand in late
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TagLE 1.

Biometrics of Thecavermiculatus carolynae n. sp. holotype and paratype females.

Paratypes, n = 22

Holotype Mean Range SD

Length (excluding neck) 402 453 (352-675) + 87.73
Width 244 280 (207-365) + 40.08
Neck length 70 71 (54-91) + 11.56
a 1.6 1.6 (1.24-2.12) +0.19
Stylet length 21.4 20.8 (19.8-23.1) + 1.01
Length of median bulb (LMB) 24.7 24.5 (19.8-29.7) + 3.01
Width of median bulb (WMB) 24.7 25.5 (21.4-33) * 3.45
LMB/WMB 1.0 1.0 (0.60-1.33) + 0.20
Distance between vulva and anus 13.2 17.3 (11.5-36.3) * 5.48
Length of vulval slit 17.4 (16.5-18.1) + 0.86
Distance from anterior terminus

to excretory pore 94 81.8 (72-114) + 12.35

Measurements are in um.

June 1978. In late January 1979 nema-
todes were extracted from the sand by roil-
ing and sieving. Females were separated
from plant debris by direct observation of
the material caught on 149-um-pore sieves.
Males and J2 were obtained by placing the
material from which the females had been
removed with the material that was re-
tained on a 25-um-pore sieve in a mist
chamber and examining the extract.
Nematode specimens were killed and fixed
by the slow addition of boiling 4% formalin
to water containing the nematodes until
the original volume was doubled. About
one-third of the specimens were processed
to glycerine by a modification of Sein-

horst’s rapid method (4). Glycerine im-
pregnated specimens for SEM were sput-
ter-coated with 20 nm gold-palladium and
examined with a JEOL JSM-35C electron
microscope at b kV. Females for light mi-
croscopic study were mounted in glycerine
jelly and males and juveniles in glycerine.
Extra specimens were stored in 2% for-
malin.

SYSTEMATICS
Thecavermiculatus carolynae n. sp.
(Figs. 1-5)
Measurements: Holotype, paratype fe-
males in Table 1; allotype, paratype males

TaeLE 2. Biometrics of Thecavermiculatus carolynae n. sp. allotype and paratype males.

Paratypes, n = 14

Allotype Mean Range S§D
Length 986 980 (864-1,137) + 81.86
a 39.9 39.9 (33-46) + 3.28
b 7.8 8.6 (7.3-9.4) + 0.62
b’ 5.5 5.8 (5.23-6.26) + 0.27
T 43.0 45.3 (37-53) + 3.82
Stylet length 26.4 25.1 (23-26.4) + 0.88
Spicule length 26.4 26.2 (23.1-29.7) + 1.66
Width at midbody 24.7 24.2 " (22.3-28) + 1.37
Distance from anterior terminus to
Median bulb valve 86 80.3 (71-81) + 5.97
Hemizonid 120 123.9 (106-139) + 12.44
Excretory pore 126 129.5 (110-143) + 12.50
Hemizonion 169 156.5 (139-172) + 12.63
Esophago-intestinal
junction 127 112.3 (97-127) + 10.58
Posterior terminus of
esophagus gland lobe 180 171.6 (149-199) *+ 9.16

Measurements are in gm.
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Fic. 1.

in Table 2; paratype juveniles (J2) in Ta-
ble 3.

Female: Young and mature female bod-
ies pearly white, nearly round to narrowly
ovate, with a short neck, vulva and anus
typically on a distinct protuberance. Body

covered by a pearly white crystalline layer

of varying thickness. Cuticle annulated only
in anterior portion of neck, otherwise with
a zig-zag pattern. Labial disc set off from
other lip or head annules, appearing tetra-
radiate in en face view. Stylet small, slen-
der, with stylet knobs flattened to sloping
slightly posteriorly. Median bulb generally
nearly round, with large valve. Excretory
pore near anterior end of esophageal gland
lobes. Young females with eggs, or eggs
and J2, older females with J2 only.

Male: Body vermiform, tapering slightly
at both extremities, slightly arcuate to
C-shaped when heat relaxed. Head region
offset, labial disc oval, surrounded by ir-
regular plates for about four annule widths,

Light micrographs of Thecavermiculatus carolynae n. sp. A~-H) Entire females. Scale: bar = 100 um.

heavy cephalic framework. Stylet knobs
rounded, sloping slightly posteriorly, stylet
longer than in female. Valve of median
bulb large. Nerve ring encircling isthmus
just behind median bulb. Esophageal gland
lobes overlapping intestine ventrally and
subventrally, a few young specimens with
a constriction and then a slight swollen area
at posterior terminus. Cephalids three and
eight annules behind head. Hemizonid
about 4.3 um (3-10) anterior to excretory
pore. Lateral field with four incisures; cu-
ticle with definite annulations. Tail region
twisted in all males examined, spicules not
seen in true lateral view, seen only dorsally,
ventrally, or obliquely. Shape and size of
gubernaculum not determined. Phasmids
not seen. Tail rounded with cloaca nearly
terminal.

Juveniles: Only J2 observed. Vermiform,
tapered slightly anteriorly, more poste-
riorly. Head offset with 3—4 lip annules and
labial disc. Stylet about same length as for
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Fic. 2. Light micrographs of Thecavermiculatus carolynae n. sp. A, B) Anterior region of female. C-F)
Posterior region of female. G) Cuticle pattern of female, midbody. Scale: bar = 50 um.

female but more slender. Stylet knobs slop-
ing slightly anteriorly to flattened. Median
bulb with a small valve. Esophageal gland
lobes overlapping intestine ventrally and
subventrally, extending almost to mid-
body. Hemizonid about 3 um (2-4) ante-
rior to excretory pore. Lateral field with
four incisures. Tail elongate-conoid, ta-
pering to a finely rounded tip. Phasmids
about 10 um posterior to anus, small, with
lens-like structure. Hyaline region nor-

mally occupying 60-70% of tail length.

Holotype, female: Collected by R. T. Rob-
bins in January 1979. Deposited on slide
number 2223, University of California
Nematode Collection (UCDNC), Davis.

Allotype, male: Deposited on slide num-
ber 2224, UCDNC. Other data same as for
holotype.

Paratypes (60 females, 28 males, more than
200 [2): Same data as holotype. Specimens
distributed to the following nematode col-
lections: University of California Nema-
tode Collections, at Davis and Riverside;
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Fic. 3. SEM micrographs of Thecavermiculatus carolynae n. sp. A) Anterior region of male. B) En face view
of second-stage juvenile. C) Posterior region of male. D) Posterior region of female. Scale: bar = 1 um (A,
B) and 10 um (C, D).

United States Department of Agriculture England; Laboratoratum Voor Nemato-
Nematode Collection, Beltsville, Mary- logie, Wageningen, The Netherlands; La-
land; Nematology Department, Rotham- boratoire des Vers, Muséum, 61 rue de
sted Experimental Station, Harpenden, Buffon, Paris; Canadian National Collec-
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Fic. 4. Light micrographs of Thecavermiculatus carolynae n. sp. A) Anterior region of male. B) Posterior
region of male. Scale: bar = 10 um.

tion of Nematodes, Ottawa; the remaining
specimens are retained in the author’s col-
lection.

Type host: The type specimens were
reared in the greenhouse on Festuca me-
galura Nutt. (foxtail fescue). The field host
was not identified, but Festuca spp. were
present.

Type locality: 'The original population was
obtained about 1 km upstream from To-
males Bay, Marin County, California. The
soil was sand of the flood plain of Keyes
Creek taken from a grassy clearing about
20 m north of Highway 1 and 30 m south
of the creek. The type specimens were

reared in 60-mesh masonry sand in the
greenhouse.

Diagnosis: Thecavermiculatus carolynae n.
sp. is most similar to T. gracililancea, but
the female stylet is shorter, 20.8 um (19.8—
23.1) vs. 25 um (23-26); the body is short-
er, 453 um (352-675) vs. 582 um (438-
743), and narrower, 280 um (207-365) vs.
398 um (242-594); the distance from the
anterior terminus to the excretory pore is
less, 81.8 um (72-114) vs. 117 ym (91—
138); the length of the vulval slit is less,
17.4 ym (16.5-18.1) vs. 24 um (22-26);
and T. carolynae has males, whereas males
are unknown for T. gracililancea.
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Fic. 5. Light micrographs of Thecavermiculatus carolynae n. sp. second-stage juveniles. A) Anterior region.
B) Posterior region, lateral view. C) Posterior region, dorsal view. D, E) Entire view. Scale: bar = 10 um (A—
C) and 50 gm (D, E).
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TaBLE 3. Biometrics of Thecavermiculatus carolyn-
ae 1. sp. second-stage juvenile (J2) paratypes.

J2,n=20
Mean Range SD
Length 449.0 (410-496) =+ 18.45
a 28.7 (26.8-31.7) =*=1.10
b 52 (4.9-5.7) *0.25
b’ 2.7 (25-3.1) #£0.15
c 82 (7.1-9.2) £0.66
c 4.7 (4.0-5.3) =0.35
Stylet length 21.2 (19.8-23.1) *0.71
Width at midbody 15.7 (14.8-16.5) =+ 0.62
Tail length 55.1 (49.5-61.0) = 3.68
Anal body width 11.8 (10.7-13.2) = 0.64
Hyaline length 35.3 (28-43) + 3.54
Distance from tail tip
to phasmid 475 (43-57) + 3.32
Distance from anterior
terminus to
Median bulb valve 64.6 (58-71) + 2.85
Hemizonid 93.4 (86-102) 448
Excretory pore 96.3 (89-107) *4.45
Esophago-intes-
tinal junction 87.7 (81-94) + 4.05
Posterior terminus
of esophagus
gland lobe 166.7 (145-175) =+ 8.44

Measurements are in um.

DiscussioN

There are more differences between 7.
carolynae and T. gracililancea than the mor-
phological differences given in the diag-
nosis. The habitats of the two species are
vastly different, even though the hosts are
closely related. The type habitat of 7' car-
olynae was a deep, damp, sandy soil in a
creek bottom that is cool and fog bound

most of the summer. Free J2 were re-
covered year around in association with
Festuca spp. The type habitat of 7. gracili-
lancea is sun-baked, shallow clay soil on a
hilltop that is very dry and hot in the sum-
mer. Free ]2 were recovered from soil sam-
ples only in late winter to early spring and
in association with Festuca myuros.

Recently Othman et al. (3) published nu-
merous scanning electron micrographs of
T. carolynae J2 and adults. Called Theca-
vermiculatus sp. in the paper, the specimens
were collected, using my directions, from
the T. carolynae type locality. In this paper
Othman et al. comment on 7. carolynae
morphology and the relationships between .
T. carolynae, Thecavermiculatus spp., and
Atalodera spp. '
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