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Abstract

Ammothella killix n. sp. is described from upper bathyal depths
on the Cortez Ridge; it is the tenth in the genus from the eastern
Pacific, and sixth from California. It differs from its congeners
most noticeably in having chelifore fusion, and in bearing
slender spiny tubercles on all of the following parts: the chelifore
scapes, ocular tubercle, abdomen, lateral processes, first coxae,
mid-dorsal surface, and anterior cephalic corners. A key to the
species of adult Ammothella from California waters is included.

Résumé

On décrit Ammothella killix n. sp. des niveaux supérieurs du
bathyal dans la zone du Cortez Range; il s’agit de la dixiéme es-
péce du genre pour le Pacifique Est et de la sixiéme pour la
Californie. Elle différe des congénéres surtout par la fusion des
chélifores et par la présence de minces tubercules épineux sur les
scapes du chélifore, les tubercules oculaires, I’abdomen, les
processus latéraux, les coxae antérieures, la surface médio-
dorsale, et les angles céphaliques antérieurs. Une clé pour les
adultes des especes d’Ammothella des eaux de la Californie est
présentée.

Introduction

When first encountered during examination of the
pycnogonid collections of the Los Angeles County
Museum of Natural History, the specimens
described below were viewed as a new species of
Nymphopsis because the slender body and legs bore
spiny tubercles. Although Fry (1978: 51) placed

Nymphopsis and the closely related trio of Am-
mothella, Cilunculus, and Scipiolus in different su-
perfamilies on the basis of a numerical analysis,
subsequent authors, awaiting cladistic analysis be-
fore scrapping traditional usage, have not adopted
his classification. At present, they are all viewed as
ammotheids. Their differentiation remains diffi-
cult in practice, and addition of new species con-
tinues to erode generic boundaries.

The tall spinose tibial tubercles of Nymphopsis
serve to distinguish it from the other three, but oc-
currence of spinose tubercles on other areas of the
body in the new species suggest the possibility of in-
tergradation as more species are added to the two
genera, Nymphopsis and Ammothella, Hedgpeth’s
assertion (1948: 240-241) that species of Nym-
phopsis have the second segment of the scape cla-
vate or flared (‘“‘trumpet shaped’’), while species of
Ammothella lack this feature, is no longer support-
able. Many species, lacking the spiny tibial tuber-
cles of Nymphopsis and usually assigned to Am-
mothella, have the second segment of the scape cla-
vate. Presence of modified compound oviger spines
in the male, although occurring in Ammothella,
was suggested as more typical of Nymphopsis by
Stock (1978: 196).

The distinctness of Ammothella and Cilunculus
has been repeatedly questioned (e.g. Hedgpeth,
1949; Stock, 1978; Child, 1982a; and Arnaud &
Child, 1988) and two species formerly placed in
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Ammothella have since been transferred to Cilun-
culus. Characters separating these genera are the
cephalic hood of Cilunculus, lengths of oviger seg-
ments (second segment > fourth segment in Cilun-
culus, and second segment = fourth segment in
Ammothella) (Nakamura & Child, 1983: 5), struc-
ture of the cement gland in the male, and relative
length of the ovigers (Stock, 1978: 197).

Although overlapping one or more of the above
genera in several characters, Scipiolus is distin-
guished from them by lack of a propodial heel.

A complete revision to clearly define the ammo-
theid genera is badly needed. We have not attempt-
ed it here, opting instead to assign our species to the
genus in which it best fits according to current
practice.

Materials and methods

Specimens were cleared in 85% lactic acid for at least 24 hours
and dissected on wooden slides (Humes & Gooding, 1964).
Measurements were made with an ocular micrometer, and illus-
trations were drawn with the aid of a drawing tube attached to
a Nikon Optiphot, HFX-II. Descriptions are based on dissected
female and male paratypes. Type-specimens have been deposit-
ed in the Division of Life Sciences, Natural History Museum of
Los Angeles County (LACM), 900 Exposition Blvd., Los An-
geles, CA 90007, USA.

Description
Family AMMOTHEIDAE
Ammothella killix n. sp. (Figs. 1-5)

Material examined. — One Q holotype (LACM 77-132.1),1 o
allotype (LACM 77-132.2), and 6 paratypes (2 adult ¢ @, 1
juvenile @ with functional chelae, and 3 adult ¢ o; LACM
77-132.3) from mixed cobble and gravel at 366—372 m, R.V.
“Velero IV’ (cruise no. 1383), sta. 25767, off Cortez Ridge, San
Nicolas Island (Channel Islands), California, 33°58.45'N,
119°32.2'W (mid-point of transect), collected with 3 ft rock
dredge on 14 February 1977; 1 Q and 1 o dissected for detailed
examination, and subsequently preserved in 70% ethanol in
microvials.

Female. — Trunk (Figs. 1A, B) oval in outline, dis-
tinctly segmented between trunk segments 1 and 2,
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and segments 2 and 3; trunk segments 3 and 4 com-
pletely fused; first-third trunk segments each with
1 long, spiny tubercle on mid-dorsal surface; sec-
ond and third trunk segments also may have dorso-
lateral tubercles (these absent in other specimens
examined). Lateral processes (crurigers) separated
by slightly more than their diameters, and bearing
1-5 spiny tubercles (see Figs. 1A, B). Cephalic seg-
ment with hornlike, spiny tubercles on each anteri-
or corner. Ocular tubercle (Fig. 1B) long, about 6
or 7 times as long as median diameter, with 4 lateral
spiny tubercles (1 adult female paratype with only
1 lateral tubercle, holotype with none); eyes absent.
Proboscis pyriform (formula B’ :1 in the descriptive
system of Fry & Hedgpeth, 1969), about as long as
trunk. Abdomen long, extending greatly beyond
distalmost extension of first coxa of leg 4, carrying
numerous mid-dorsal and dorsolateral spiny tuber-
cles (8 in Fig. 1), and bearing 4 subterminal setae.
Measurements of holotype and female paratype are
provided (Table I).

Chelifore scape 2-segmented. Basal segment
(Fig. 1A) fused to its counterpart along proximal
medial surface, and armed with 2—3 spiny tubercles
and 1 distal spine. Second segment of scape (Figs.
1C, D) nearly twice length of first, and equipped
with several (6—7) spiny tubercles and 9 spines.
Chela (Fig. 1E) small, almost 2 times longer than
wide, armed with 1 dorsolateral spine and 2 conical
membranous tubercles which probably represent
remnants of finger. Each spine with barbs on distal
half.

Chelifore of juvenile female (Figs. 1F, G) with
scape similar to that in adult, except tubercles not
spiny and spines not barbed. Fixed and movable
fingers of chela curved, overlapping, and each car-
rying several (3—4) teeth along inner margin.

Palp (Figs. 2A, B) 9-segmented. First segment
short, robust, and unarmed. Second segment al-
most twice length of fourth segment. Third and
fifth segments short, similar in length and width.
Sixth-ninth segments progressively shorter. Arma-
ture formula for illustrated paratype as follows
(Roman numerals representing spines, Arabic
numerals setae), L (left)/R (right): 0/0, 1/0, 2/1,
5+1IV/5+1V, 10/10, 10/11, 6/5, 5/5, 7/7.

Oviger (Figs. 2C—E) 10-segmented. First seg-
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Fig. 1. Ammothella killix n. sp., @ paratype: A, trunk, dorsal; B, trunk, lateral; C, terminal segments of right chelifore, dorsal; D,
terminal segments of left chelifore, dorsal; E, tip of right chelifore, ventral; F, right chelifore of juvenile @, dorsal; G, left chelifore
of juvenile Q, dorsal. Scales: 0.5 mm in A, B; 0.2 mm in C, D, F, G; 0.05 mm in E.
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Fig. 2. Ammothella killix n. sp., Q paratype: A, palp, lateral (small arrow represents missing seta); B, distal portion of palp, lateral;
C, oviger, ventral; D, terminal segments of left oviger, ventral; E, terminal segments of right oviger, lateral (s = setule). Scales: 0.1
mm in A, B, D, E; 0.2 mm in C.
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Fig. 3. Ammothella killix n. sp., @ paratype: A, third leg, anterior (HP = hyaline pad with genital pore); B, terminal segments of right
first leg, anterior; C, terminal segments of right second leg, anterior; D, terminal segments of left second leg, anterior; E, terminal seg-
ments of right third leg, anterior; F, terminal segments of left third leg, anterior; G, terminal segments of left fourth leg, anterior; H,
terminal segments of right fourth leg, anterior. Scales: 0.5 mm in A; 0.2 mm in B—H. Small arrows represent missing spines.



36 M. Dojiri et al. — New species of pycnogonid

Fig. 4. Ammothella killix n. sp., & paratype: A, trunk, dorsal; B, terminal segments of right chelifore, dorsal; C, terminal segments
of left chelifore, dorsal; D, tip of right chelifore, ventral; E, oviger, ventral. Scales: 0.5 mm in A; 0.2 mm in B, C; 0.05 mm in D; 0.3
mm in E.
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Table I. Measurements (in mm) of Ammothella killix n. sp.
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Holotype @ Paratype @ Allotype © Paratype o
Trunk length* 1.85 1.59 1.49 1.52
Trunk width** 1.47 1.21 1.27 1.34
Proboscis length 1.70 1.29 1.21 1.34
Ocular tubercle length 0.53 0.51 0.40 0.51
Abdomen length 1.21 1.01 0.94 0.91
Third leg:
Coxa 1 0.23 0.22 0.28 0.29
Coxa 2 0.58 0.63 0.66 0.66
Coxa 3 0.43 0.41 0.35 0.31
Femur 1.24 1.16 1.11 1.09
Tibia 1 1.31 1.19 1.11 1.19
Tibia 2 1.16 1.19 1.01 1.19
Tarsus 0.17 0.14 0.14 0.09
Propodus 0.61 0.49 0.58 0.51
Claw 0.34 0.26 0.35 0.32

* from chelifore insertion to tip of 4th lateral processes.
** across Ist lateral processes.

ment about as wide as long. Second segment slight-
ly shorter and more robust than fourth segment.
Third segment curved, approximately 3/4 length of
preceding segment. Penultimate segment equal in
length to sixth and seventh segments. Terminal seg-
ment small, about 3 times as wide as long, and bear-
ing digitiform process terminally. All segments with
small setules; segments of illustrated paratype
armed as in following formula, L/R: 0/0, 0/0, 0/0,
0/0,2/1,3/3,3+11/2+11, 2+ 11/1 +1I (and 1 set-
ule), 1+1/1, I1/11; all spines denticulated.

Legs (Figs. 3A—H) long, and heavily spinose.
First coxa (see Fig. 1A) with 2 distal spiny tubercles
and 2 setae. Second coxa (Fig. 3A) clavate in out-
line, much wider distally than proximally, bearing
5 small spines, and genital pore situated on hyaline
membrane. Third coxa shorter than second, sub-
quadrate, with 7 spines. Femur long, inflated prox-
imally, with numerous spines (21 in Fig. 3A; arrow
indicating missing seta) and 2 distolateral spiny
tubercles. First tibia slightly longer than femur,
with spines (26 in Fig. 3A) and 1 distolateral spiny
tubercle. Second tibia about as long as preceding
segment, slender, with spines (30 in Fig. 3A; arrow
indicating missing seta). Tarsus (Fig. 3E) small,
with 3 stout spines on inner margin and 1 small seta
on outer distal corner. Propodus curved, with 4

stout heel spines and 6 smaller spines on sole, and
9 slender attenuate spines (arrow indicating missing
seta in Fig. 3E). Claw slightly curved, about 7/10
length of propodus; auxiliary claws approximately
3/5to0 3/4 length of claw. Terminal portions of legs
1-4 (Figs. 3B—H) displaying variations not only
among the legs, but also within pairs (compare
Figs. 3B, C, E, and G, then Figs. 3C and D, 3E and
F, and 3G and H).

Male. — Trunk (Fig. 4A) similar to that in female;
spiny tubercles on mid-dorsal surface of first-third
trunk segments. Lateral processes closer together
than in female, and bearing several (3—9) spiny
tubercles. Ocular tubercle unornamented. Cephalic
horns longer and more curved than in female.
Measurements of allotype and male paratype are
included in Table I.

Chelifore (Figs. 4B—D) similar to that in female,
with varying numbers of spiny tubercles and spines.
Chela (Fig. 4D) with 1-2 barbed spines and 2
small, apical, digitiform processes probably repre-
senting remnants of fingers.

Palp as in female, except armature formula as
follows, L/R: 0/0, 2+4I/1+1, 1+41/1+4],
5+V/5+VII, 11/11, 11/10, 6/6, /7, 6/?.

Oviger (Figs. 4E, SA, B) with armature formula,
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Fig. 5. Ammothella killix n. sp., O paratype: A, terminal segments of right oviger, ventral; B, terminal segments of left oviger, ventral;
C, third leg, anterior (GS = genital spur); D, cement gland of third leg, anterior; E, terminal segments of third leg, anterior. Scales:
0.1 mm in A, B; 0.5 mm in C; 0.3 mm in D; 0.2 mm in E. Small arrows represent missing spines.
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L/R: 0/0, 3/3, 1/1, 7/7, 8/8, 9/10, 6/5,
3+11/72+101, 1+1/72+1, 1I/11.

Legs (Figs. SC—E) similar to those in female.
Femur with large, distal, conical cement gland.
Genital spur (Fig. 5C) a very low protuberance on
legs 3 and 4. Number of spines on legs as variable
within and among pairs as in female.

Distribution. — The new species is known only
from its type-locality, Cortez Ridge, San Nicolas Is-
land, California. Apparently, it is 2 deep-water spe-
cies, collected in a single dredge haul between 366
to 372 m depth.

Etymology. — The specific name killix, a Greek
masculine noun for an ox with crooked horns, al-
ludes to the paired spiny tubercles on the cephalic
segment; it stands as a masculine noun in apposi-
tion to the generic name.

Remarks. — Ammothella killix has a unique combi-
nation of characters that are not individually un-
usual in the genus. The type-species A. rugulosa
(Verrill, 1900) (= appendiculata (Dohrn, 1881)?
[fide Child, 1979, 1982b, and Stock, 1975]) and 24
of the other 33 species currently assigned to Am-
mothella lack mid-dorsal ornamentation. The re-
maining nine species, including A. killix, bear
tubercles, papillae, long spines, or hollow tubes
mid-dorsally.

Of this group, A. thetidis Clark, 1963, known
from Australia, is least similar to A. killix. It has
the ocular tubercle near the middle of the cephalic
segment, has auxiliary claws 1.5 times the length of
the primaries, and lacks both scape and abdominal
tubercles. A second Australian species, A. stocki
Clark, 1963, also has its ocular tubercle in the mid-
dle of the cephalic segment, has paired blunt papil-
lae mid-dorsally on the second trunk segment,
separate cephalic and first trunk segments (possibly
an artifact), and the fourth palp segment longer
than the second. The western Pacific A. stauromata
Child, 1982 lacks abdominal tubercles, has a much
longer proboscis, bears a more robust ocular tuber-
cle, has complete trunk segmentation, and lacks
tarsal spines.

The sole non-Pacific member of the group, the
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Caribbean A. exornata Stock, 1975, differs from
A. killix in having the scape segments subequal in
the male (Child, 1979: 9) or segment 1 longer in the
female, in lacking spiny tubercles distally on the
femur and tibia 1 in the female, in having a much
larger genital tubercle and shorter cement gland
tube in the male, in possessing a cluster of small
tubercles around the base of the ocular tubercle,
and in having a compact robust body.

The four remaining species, A. menziesi Hedg-
peth, 1951, A. setosa Hilton, 1942, A. spinifera
Cole, 1904, and A. tuberculata Cole, 1904, are
from California waters. They all differ from A. kil-
lix in the following characters: shorter second seg-
ment of the palp, shorter and more robust ocular
tubercle, lack of tubercles on the ocular tubercle
and abdomen, partial or complete suture between
the third and fourth trunk segments, and clavate
second segment of the scape (except perhaps A.
setosa). The slender, spiny cephalic tubercles and
basally fused chelifore scapes also distinguish A.
killix from other California species.

Anterior cephalic ornamentation in Ammothella
is quite variable in size and type, although in a few
species (e.g. A. elegantula Stock, 1968) it is com-
pletely absent, The anterior cephalic corners are
prolonged into spurs in some species (e.g. A.
dawsoni Child & Hedgpeth, 1971). When the seg-
ment lacks spurs, the anterior cephalic corners may
bear multilobed tubercles (A. cymosa Nakamura &
Child, 1983), trifid tubercles (A. exornata Stock,
1975), simple digitiform tubercles (A. menziesi
Hedgpeth, 1951), bifid digitiform tubercles (A. ros-
trata Losina-Losinsky, 1961), serrate tubercles (A.
marcusi Hedgpeth, 1948), or spines (A. setosa Hil-
ton, 1942). The single spiny tubercles of A. killix
are a new variation on this theme. Alternatively, the
anterior border is rounded and accompanied by low
tubercle-like swellings tipped with small papillae
above the palp insertions (A. symbia Child, 1979).

The only other unequivocal report of basal cheli-
fore fusion in Ammothella was by Hong & Kim
(1987: 144—145) who described and illustrated fu-
sion in A. monotuberculata. The figure of the male
holotype of A. symbia (Child, 1979: 13) seems to in-
dicate that basal fusion also occurs in this species,
but there is no mention of fusion in the description.
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Similarly, the figure of A. longioculata in Krapp
(1973: Fig. 2) seems to show basal fusion, but the
original description neither figures nor refers to the
basal chelifore segments (Faraggiana, 1940:
153—-154). The character is invariate in A. killix,
but its diagnostic value is unclear since it may not
have been reliably reported in the past.

Complete detailed descriptions of the append-
ages, including armature formulae of the palp and
the oviger, of the new species were provided in
hopes of discovering potentially useful taxonomic
characters. However, our studies suggest that the
armature formulae for the palp and oviger are not
taxonomically useful. The number of setae is vari-
able not only among the specimens, but also be-
tween right and left appendages within the same
specimen. The same situation holds true for the spi-
nation of legs 1—-4.

Little can be deduced of the ecology of the species
from the single collection currently known. The
dredge haul from which it was removed consisted of
fragments of one or more large siliceous sponges.
Several of the individuals were grasping spicules
with their legs; this may reflect association of the
pycnogonid with the sponge, or may be simply the
result of the two species being tossed together in the
same trawl. Most of the algal and cnidarian sub-
strates normally frequented by shallow-water pyc-
nogonids are absent in the upper slope habitat of A.
killix. A large, sessile, and relatively abundant in-
vertebrate such as the sponge would potentially
provide both refuge and food to the pycnogonid.

Key to adult Ammothella species from California

1. Legs with both primary and auxiliary claws well developed

— Primary claw absent or vestigial .......................
......................... A. biunguiculata Dohrn, 1881
2. Second segment of chelifore scape clavate ............. 3
— Second segment of chelifore scape linear .............. 5
3. Ocular tubercle height several times diameter; lateral pro-
cesses separated by 1/4 their width or more ........... 4
— Ocular tubercle about as wide as tall; lateral processes touch-
ing or nearly touching ........ A. tuberculata Cole, 1904
4. Single tubercles mid-dorsally ..........................
.......................... A. menziesi Hedgpeth, 1951
— Paired hollow tubes mid-dorsally . A. spinifera Cole, 1904
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5. Lateral processes each with single smooth projection; abdo-
men lacking spines or tubercles ... A. setosa Hilton, 1942
— Lateral processes each with multiple spined tubercles; abdo-
men with spined tubercles .............. A. killix n. sp.
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