
\

"

2 September 2005
PROCEEDINGS OF TH E BIOLOGICAL SOC IETY OF WAS HINGTON

I I Xl) l:4I)l)-50R. 2005 .

A new species of Echinoderes from Florida
(Kinorhyncha: Cyclorhagida)

Martin V. Sorense n. Iben Heiner. and Ol e Zi emer

(M VS) Dep artment of Geophysics , Unive rsity of Co penhage n. Juli ane Ma ries Vej 30 .
2 100 Copenhagen, Denmark. e-ma il: mvsoren scn @bi.ku.d k;

(OZ and IH ) Zoological Mu seum, University of Copenhage n. Unive rsi tetspa rke n 15.
2 100 Co penhagen. Denmark

A bstract.-A ne w kin orhynch, Echinoderes spinifurca, is described from the
Atlanti c coast off Fort Pierce. Florida. Th e species is charac te rize d by the
pr esence of middorsal spines o n segme nts 6 to 10 and lateral sp ines / tubules o n
segments 4 and 7- 12 . Th e tergal furca (tc rga l exte ns io n) is extraord inarily long,
cons titu ting 9.3-1 2.9 percent of the trunk length , and thi s di stinct cha racte r
makes it easy to d ist inguish the species from all o the r spec ies of Echinoder e s.
Ech inoderes spinifurca occurs in sh ell gravel and mi xed she ll gra vel with sand,
and coex is ts with Echinoderes liorni, Ze linkaderes sp., and two und escribed
cyclo rhagid taxa .

W ith 63 va lid species, Echinoderes is by
far the largest ki no rhy nc h ge nus. T he ge nus
is characte rized by the presence of 16 seal­
ids in the neck cl osing apparatus. and a
mid ventral placid that is always twice as
wide as the othe rs. The two first trun k zo n­
ires , segme nt 3 an d 4, consist o f com ple te
cuticu la r rin gs, w he reas the fo llowing seg­
men ts are co m pose d of a tergal and two
s te rna l plate s. Middorsal spines are present
in man y spec ies, and lateral terminal sp ines
are always present as we ll. Contrari ly, a
midterrninal sp ine is nev er present in spe­
cies of the genus. Echino deres can hardly
be confused with an y othe r ge nus , ex ce pt
Cephalorhyncha, w hich supe rfic ia lly may
have the same appea ran ce . However. seg­
ment 4 in Cephalo rliyncha is composed of
a sterna l and two partl y fuse d ve ntra l plates ,
contrary to the conditio n in species of Eclii­
noderes (sec Adrianov & M alakho v 1999).

The ge nus Echinoderes appears to be
cosmopolita n, a nd has been recorde d fro m
va rious hab itats a nd sed imen t ty pes ran ging
fro m black mud to she ll grave l and cl ean
coral sand, but al so associ ated w ith kelp
hol d fas ts, calcareous algae, or the ra re min-

eral ikait e (see, e.g., Hi ggins 1983 , 1985.
19 86 a ; H iggin s & Kristen se n 19 88 ;
Sorensen & Kr isten sen 2000; Adria nov et
a l. 2002) . This study presents pa rts of the
results from me iofauna collections fro m
she ll gravel and sa nd mixed with she lls in
the A tlant ic Ocean off Fort Pierce, F lo rida ,
tak en during a stay at the Smithson ian Ma­
rin e S ta tio n at Fo rt Pierce .

M ateria ls and Method s

The sampl es were tak en at 15.1 m de pth
w ith a mei ofaun a dredge from the research
vessel R/V Sunburst at a locality off Fort
Pierce, F lo rida . The meiofauna was ex tract­
ed wi th freshwater shocki ng (Kris te nsen &
Hi g g in s 19 84 ) foll o wed by decantati o n
th rough a 30 u.m ne t. The concentra te was
fixed in 4 % fo rma lin bu ffered wi th borax.
S ubse que ntly the ki no rhy nc hs we re so rted
o ut under an O lym pus Z X 12 dissecti ng m i­
croscope . Spec imens for ligh t m icro scop y
were dehyd rat ed throu gh a grade d se ries of
g lycerin and mou nted in Fl uo ro rnoun t G®.
The mounted specime ns we re exam ined
and photogra phe d using No marski differ-
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ential interference contrast with an Olym­
pus BX60 microscope equipped with an
Ol ympus DP J() digital camera. Measure­
ments were made with Olympus DP-Soft
so ftware for an al ysi s of light microscopical
photos. Drawings were made with a cam era
lu cida. Specimens for SEM wer e dehydrat­
ed through a graded se ries of ethanol, trans­
ferred to ac etone, and critical point dri ed .
The dri ed spec imens were mounted o n alu­
minum stubs , sputter coated. and exa mi ned
with a lEOL lSM-6 335F field e m ission
scanning e lec tro n micros cope.

Type material is dep osit ed in the Zoolog­
ical Museum , University of Copenhagen
(Z M UC) , Denmark .

Descripti on

Ph ylum Kin orhyncha Dujardin , 1851
Order Cyclorhagae Zelinka , 189 6

Family Ec hinode ridae Butschli , 1876
Genus Echinoderes C laparede, 1863
Echinoderes spinifurca, new spec ies

Figs. 1-4

Material exalllilled.- Ho lot y pe adult fe­
mal e KIN-I 22 (Fig . IA), collect ed 22 lui
20m . at 29 °29 .558 'N. 8(tI2 .23 3 'W, o lT
Fort Pierce, Florida, mounted in Flu oro­
mount G@. deposited in the Zool ogical Mu­
seum. Uni versit y of Copenhagen (Z M UC),
Denmark. A llo ty pe adult male KIN-123
(Fig . IB ), collec ted at sa me date and loca­
tion as holot yp e , mounted in Fluororno unt
G ®, deposited in the Zoo logica l Mu seum,
University of C ope nhage n (ZMUC), Den­
mark . Paratypes 5 females and 5 mal es ,
KIN-1 24 -KIN-133, collected at sa me date
and loc at ion as holotyp e, mounted in Flu o­
rorn ount G@, deposited in the Zoological
Museum , U nive rs ity of Cope nhage n
(ZMUC), Denmark.

Di({gllo.l'i.l'.-Middorsal spine s on seg­
ments 6-10, increasi ng in len gth po sterior­
ly ; ventrol ateral tubules on segment 4 ; la­
tero ventral tubules on se g me nt 7 ; latero­
ventral sp ines on segme nts 8- J I ; laterodor­
sal tubules o n segments 12 ; lateral terminal
spines lon g , 171-191 j.lITI, 59 .9-78.9 per-

cent of trunk length . Tergal furca, or tergal
extension, very long, 26-32 urn , 9.3-1 1.9
percent of trunk length , ac ic u la r, with
stro ng pectinate fr inges o n inferior margin
of ba se s.

Description .s-i-Seccnui segme nt with J6
placids , about I I urn lon g , 5 um wide po s­
teri orly, more narrow anteriorly; mid ventral
placid wider. 9 J.l.111 at base (Fi g . 2A, B).
A nte rior margin of midventral placid wi th
sma ll heart-shaped plate overhang ing <Inte­
ri or margin . Vent ral tri ch oscal id plate s
la rge, I () urn wide at expanded port ion o f
overlapping placid ; dorsal trichosc al id
plates sma lle r, 6 u.m at bases (Fig. 2B).

Segment 3 consists o f one complete cu ­
ticul ur rin g . On e middorsal g landular pore
and pair o f subdo rsa l, latcrodorsal. and vc n­
trol ateral se nsory spo ts are located near an­
teri or margin of segme nt; dorsal perforati on
s ites evenly sc atte re d , ve ntra l perforation
s ites a sin gle row; pectinate fringe uni form
at po sterior margin of e ntire segment (F ig .
2A, B).

Segment 4 con sists o f o ne com p lete c u­
ticul ar rin g . Dorsal s ide with one middorsal
g la nd ular po re (Fig . 4A) and o ne pair of
lat crodorsal sen sory spo ts ; ventral side with
on e pair of ventrolateral tubules (V L4), on e
pair o f ventrolateral se nsory spots located
cl ose to VL4 (Figs. 3C, 4B ), and o ne pai r
of ve ntro me d ial cuticular sca rs located cl os­
er to the ant erior mar gin . Perforation s ites
on dorsal s ide e venly di stributed , ventral
perforation sites in one row posterior o n
segment and scattered anterior to the row;
pectinate frin ge uniform at posterior margin
of e ntire se g me nt.

Segme nt 5 and fo llo wing segme nts con­
s ist of o ne tergal plate and two s ternal plates
(Fig . 3B); lateral tergal -sternal junctions are
indistinct, wh ereas the mid ventral junction is
more conspicu ous (Figs. IA, 4B , D). Dorsal
s ide with o ne middorsal g landular pore and
o ne pair of paradorsal sensory spo ts: lateral
and ventral sides with one pair o f lateral se n­
sory spo ts and on e pair o f ve ntrome d ial
g landular pores. Perforat ion sites and pecti­
nat e fringe like segment 4.
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Fig. I. Light micrographs of te rnalc holo typ c and ma le a llotype or Echinoderes spinifurca. A. Fe ma le
holotype. ventra l view. B. Male allotype. ve ntra l view. C. Female holotypc, segments 12- 13. dorsa l view. D.
Ma le al lotype. seg ments 12- 13. ventra l view. Abbreviat ions: LD . latcrodorsa l tubu le ; LTAS . late ra l term inal
acccsxory spi ne ; LTS . latcra l termina l spine; PS. peni le spine; TF: terga l furcu.
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100 urn 100 pm

Fig. 2. Echinoderes spinijurca. A. Female. dorsal view. B. Female. ventral view. C. Female, left part of
segments 12-13 , ventral view. D. Female, right part of segments 12-13, dor sal view . E. Male, left part of
segments 12-13, ventral view. F Male, right part of segments 12-13. dorsal view.

Segment 6 with well developed pachy­
cycli . Dorsal side with one middorsal spine,
and one pair of paradorsal glandular open­
ings, located close to the anterior margin of
segment; ventral side with one pair of in-

conspicuous ventromedial cuticular scars,
located close to anterior margin of segment
(Fig. 4C); perforation sites and pectinate
fringe like segment 5.

Segment 7 with one middorsal spine
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Fig . 3. Scanning elec tron micrographs o r Echinoderes spinifurca . A, Female. hueroven trul view. B. Fe ma le,
seg ments 3- 10. vent ral view . C . Fema le. seg me nt 4. vent ral view. D, Fema le. head . neck and seg men t 3. lateral
view. E. Female. seg me nts 12-1 3. vent ral view. F. Male. segments 12- 13, dorsal view . Ab brevia tions : LD,
lutcrodorsul tubule: LTAS. lateral term ina l accessory spine: LTS. lute rnl term inal spine: PS. peni le sp ine : SS .
sensory spot ; TF. tergul Iurcu; VI.. ventrola tera l tubule.

(M 0 7) , and one pa ir of paradorsal se nso ry
spots, located close to the anterior margin
of segme nt; ventra l side with one pair of
sho rt lateroventral tubules (LV7 ), one pai r
of ventromed ial cuticular scars, located
close to the anter ior margin, and one pa ir
ve ntromedial sensory spo ts, located more
mesiall y on segme nt. Segment otherw ise
like segment 6.

Segment 8 wi th one middorsal spine
(M 08), flan ked by pair of incon spicu ou s
se nsory spo ts; one pair of paradorsal cutic­
ula r scars is located closer to the anterior
margin of seg ment; ventra l side with one
pa ir of sho rt lateroventral acicular sp ines
(LV8), one pair of ventro me dia l cuticular
scars, located close to the anterior margin,
and one pair ven tro medial sensory spo ts,
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Fig . 4. Ligh t micrographs of male paratypes o r Ech inoderes sp inifurcu. Le ft co lumn displ ays dorsal view.
rig ht co lumn ventra l view. A- B. Seg me nts 3 to 6. C- D. Segments 6 ( 0 8. E-r. Seg men ts 9 and 10. G-H.
Seg me nts II and 12.

located more mesiall y on seg me nt. Segm ent
othe rwise like segme nt 7 .

Segment 9 with middorsal spine (M D9) ,
flanked by pair of inconsp icuou s se nso ry
spots; one pa ir of subdo rsa l se nso ry spo ts
is present mesiall y, and one pai r o f para­
dorsal cuticular sca rs is loc ated closer to the
ant eri or margin of seg me nt; ventra l side
with one pair of short lateroventral acicular

spines (LV9), one pair of ventro med ia l c u­
ticular scars, located close to the ant eri or
margin , and one pair ve ntromedial sensory
spots, located more mes iall y on segme nt.
Segme nt othe rwise like segme nt 8.

Segme nt 10 w ith middorsal spi ne
(MD I0), flanked by pair of inco nspicuous
se nso ry spots ; one pa ir of subdorsa l se nsory
spo ts is pre sent me sially , par adors al cutic-

---~------------------------~
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Table I .- Measu rement s ( in 11 m ) o r ad u lt t.·,·I,i I/IJ­

tI, 'I't 'S spinifnrc«. incl udi ng nu mber of measured spec­
imc ns (II ) and xumda rd devi ati on (SIl ). Abbrev iatio ns:
LTS : la te ral te rm inal spi ne : MS W : ma xi mu m ste rnal
w id th : 5W: standard width : S2-1 J : seg ment len gt hs of
seg me nts 2-1.1: TF: ic rgul turc u: TL: tru nk len gth .

50S

Table 2 .-5pine/ tuhu le mea surements (in 1.1.111 ) o r
adul t Ethinodcrcs spinifnrra, includ ing number of
measured spec ime ns ( II ) and sta ndard de via tio n (S fJ) .

A bhrcviat ions : LD : lat e rod o rsal tu bu le : LTAS : la te ra l
terminal accessory sp ine : LTS : l.ucrn l termina l spi ne :
LV : latc rov cn t rul: MD: middo rsal: TF: tc rgul Iurca :
VL: vcmrola tcru l.

L'huructcr R ;II1~ I...' i\kall S f)

Cll a r;uo:h.:r Run ge Mcun S f)
TI . 12 2J2-JO I 269 .7 20.9
SW 12 40-47 4 2.9 ") , VL 4 12 17- 23 :20.4 1.7_ . L"I

sw/ n. 12 14 .0-I X.1 16 .0 1.4 L V 7 12 IO- 2X 22.5 4 .7
MSW-7 12 4 .'>- .'> .1 49 .4 2.6 L V X 12 IX- 2.1 2 1.0 I..'>
MswrrL 12 16..'> -20.!.) IX.4 1.5 LV 9 12 29 - .1.'> J2 .0 2 . 1
i.rs/ n, 12 .'> 'J.9 - 7X.9 (,7 .X 6. 0 LV 10 12 .1.1-4.1 .1 X.7 2 .9
TF/TL 12 9 ..1 - 11.9 10.6 O.X LV I I 12 .16-46 42 .2 4 . 1
S2 ] 2 9- 14 11..1 1..1 1.0 12 12 22-.1 0 24 .X 2. 1
S3 12 22-.1 4 26.9 3 ..1 MO 6 10 2 \-29 2.'> .0 2 .6
54 12 17- 29 23. ] 2 .X ivlO 7 II 2X- J X JJ .6 .1 .0
5.'> 12 IX- 24 20.X 1.9 ivlD X II 4 .1-.'>.'> 49.1 .1.6
56 12 19- 27 22.X 2 .2 M0 9 12 49 -6J 57 .0 4 .J
S7 12 22- 2() 23 .6 U ivID 10 12 70-XX 75.4 5 .X
5X 12 2J-2X 25 .7 1.6 T F 12 26-J2 2X.J I.X
S9 12 24-J I 27 .3 2 .J LT AS 6 J9-5J 46.X 5 .2
S IO 12 23 -J2 2X.6 2.9 LTS 12 171-1 91 IX1.6 7 .5
S I I 12 26-J4 J I. I 2.6
5 12 12 22-3.1 2X.5 2 .X
SI.1 12 42-51 47 .2 2 .9

ular sc ars ab sent; ve ntra l side w ith one pair
o r s hort lat ero ventral ac ic u la r s p ines
(LV I 0 ) , one pair of ve ntro med ia l cuti cular
sc ars. loc ated close to the ante rio r margin ,
ventromedial se nsory spo ts absent. Seg­
ment o the rwise like segme nt 9.

Segme nt I I without middorsal spine;
w ith one pair of paradorsal g landular pores
near anterior margin of segment (Fig . 4G ),
one pair of paradorsal and two pairs of sub­
dorsal sensory sp ots arc present more me­
sia lly; ventral side with one pair of later­
ove ntral aci cular spines (LV II ), one pair of
ve ntro me dial cutic ular scars. located close
to the ante rior margin. and one pair of ve n­
trolateral sen sory spo ts more mesially. Pro­
tonephridial s iev e plate located in a latero­
dorsal positi on; perfo rati on si tes on ve ntra l
side mostl y on po steri or part of segme nt;
segme nt othe r w ise like segme nt 10.

Segme nt 12 with two middorsal gla nd u­
lar pores. one pair of subdo rsal se nsory
spo ts, and one pair of Iaterod orsal tubules
(LD 12), situated posteriorl y on segme nt

(Figs . I D, 2, 3E, F); ve ntra l side with one
pair o f ven tro late ra l se nso ry sp ots and one
pair of ve ntro me dia l g landular po res , one
prominent pair 0 1' ve ntro med ia l m usc le
scars is pres ent posteri or 10 gla ndula r pores.
Perforati on sites like seg me nt II . pec tina te
frin ge o f ste rna l plates medially ex tend ing
be yond posteri or margin of segme nt 13
(Fig . 3E) .

Segment 13 with one pai r of subdorsa l
sen sory spots (Fig. 3F); lateral terminal
spines (LTS) lon g ; tergal furca very elon­
gate with spino us extensions, inferior mar­
g ins of bases on te rga l furca with well-de­
ve lo ped dorsal pect inate frin ge; females
w ith pai r o f lateral acces sory terminal
spines (LTAS); males w ith three pairs o f
pen ile spi nes (Figs. i c-r; 2C, D, 3E, F).

S ize a nd dimen sion s of spines and seg­
ments are summa rize d in Tabl es 1 and 2.
The sizes or d ime ns ions do not d iffer be­
tween the sexes. The positi on s of spines,
se nsory spots and glandula r pores are sum ­
marized in Tabl e 3.

Etymo!ogy.-The name sp inifurca IS
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Tabl e 3.- Summary or natu re and local ion o r senso ry spo ts. pores . muscl e scars . spines . a nd tubul es arr,lngcd
by series in Ech ino dcres spinifurcu. Abbrevimions : LA: lateral accessory: LD : latcrodors al : LT AS : lntcral te r­
minal accessory spine: IT S : lateral terminal spine : LV : larcro vcntral : M D: middorsal: PI) : paradorsul : SD :
subdors a l: SI. : sub latcrul: VL: vcntrolutcrul: VM : ve utromcd inl. ac: ac icular spine : cs : cuticular scar : F: onl y
present in fcmnl cs: gp: gl andular pore: ms: mu scle scar: xx: se nsory SpOI: tu: tubul e.

S(,~llI L' l\I 10 II 12 IJ

MD gp g p tt l" HL' a t.' li e at." gpogp
PI) ss gV Ss ex, ss cs. xx xx g poss
SI) ss ss ss SS . ss ss ss
LI) ss ss tu

SL
LA (inc l. LT AS ) ss al" (F)

LV ( inc l. LTS j tu ae ac ae (-I( ': il l"

VL SS IU• ."IS ."IS ."IS

VM l' S gp cs <:S. ss CS. ss C S. ss cs cs gp oms

from Latin and refers to the very long and
spine-like tcrgal furca .

Notes on diagnostic [eatures lind system­
atic jlo.l'ition .-BasecJ o n the combination
of the present spine formula and the con­
spic uous ly long tergal Iurca (Figs. IC, D.
2, 3A, E. F) Ecliinodcrcs spinifurca cannot
be confused with any other species. The tcr­
gal furca constitutes about J0.6 percent of
the total trunk length. which exceeds the
ratios in any other species with relatively
long tergal furca, including E. or/is Hig­
gins, 1966a (furca/TL = 5.9). E. andama­
nensis Higgins & Rao, 1979 (furca/Tl., =
8.3 ). E. bernuulensis Higgins, 1982 (furcal
TL = 7 .8). and E. filispinosus Adrianov,
1989 (furca/TL = 7 .3 ). Echinoderes spini-

furca is furthermore the only one of the
above mentioned species that possesses five
middorsal sp ines. and is therefore easily
recognized. Only E. higginsi Huys & Coo­
mans, 1989 has a furca/TL ratio (furca/T L
= 10.5) that exceeds the ratio in E. spini­
fur ca, but E. higginsi ha s middorsal sp ines
on only segments 6 , 8, and 10 and a long
lateral accessory spine on se g me nt 10, so
the two species are easily distingui shed by
the different spine formulas.

The spine formula in Echinoderes spini­
furca is identical with the formula in thir­
teen other Echinoderes species: E. aureus
Adrianov et al.. 2002, E. brevicaudatus
Higgins, 1966b, E. dujardinii Claparede ,

1863 . E. chlersi, Zelinka. 1913. E. [erru­
g ineus Ze linka, 1928. E. impel/ora/us Hig­
gin s. 1983. E. koz.!(!lfi Higgins. 1977a. E.
krislinaswamvi Higgins. 1985 , E. nybakkeni
Higgins. 1986a. E. pacificus Schmidt. 1974.
E. pilosus Lang. 1949, E. sublicarutn Hig­
gins , 1977b, and E. worthing! So uthe rn ,
J914 , Ecliinoderes spinifurca can casi ly be
discriminated from these by the shape and
size of the tergal fur ca , but it also di ffers in
other characters . Ech ino de rcs nybukkeni
and E. krishnaswamyi are highly character­
istic with their lon g and flexible lateroven­
tral spines (Higgins 1985. 1986a). Echino­
deres nybakkeni is furthermore easily rec­
ognized by its prominent pectinate fringe .
wh ereas E. krishnaswamyi ha s very short
and triangular tergal furca, The spec ies E.
brevicaudatus. E. dujardinii, E. ehlersi and
E. imperforatus all have short middorsal
spines (>one-half segment length) (Zelinka
1913; Higgins I 966b, I 977a, 1983), co n­
trary to the middorsal spines in E. spinifur­
co that are longer than their corresponding
segme nt. Furthermore , E. brevicaudatus ha s
rather short and stubby lateral terminal
spines, and is hence easily distinguished
from E. spinifurca. Echinoderes fe rru gi­
neus, E. pi/OSIlS, and E. sublicarum all have
rather short tergal furca, that are less than
one-half length of the lateral terminal ac­
ce ssory spines (Zelinka J928, Lang 1949,
Higgins 1977b). In E. kozloffi (a nd in E.



VOLUM E II X. NUMB ER 3

pilosusy the sternal extensions on segme nt
13 have se tae that extend beyond the tergal
furca (Lang 1949 . Higgins I977a). Such se­
tae are not pre sent in E. spinifurca. Ech i­
noderes au reu s has a pair of conspicuous
subventral scars on segment 3 (Adrianov et
al . 2002), and E. pa cificus differs fro m E.
spinifu rca in its relatively short lateral ter­
min al spines (30 percent of trunk length vs,
68 per cent of trunk length ) (Schmidt 1974 ,
Higgins I977a). Ech ino de res wo rthing ! re­
sembles E. spinifurca but can be distin­
gu ished by the obvi ou sly shorter tergal fur­
ca with serrated inner margins (see Fig. 3;
Higgins 1986a) and the relative ly short
midd or sal spines on seg me nts 6 to 9. In E.
worthing! the midd orsal spines are always
slightly shorter than their corresponding
seg ment, whereas they are longer than the
segment in E. spinijurca. Also see Hig gins
(19 86b) for further note s on the disc rim i­
native characters within the above-men­
tioned species .

Notes on habitat and associatedfauna.r-«
Echinode res splnifurca was first found in
she ll grave l mixed with sand and has later
been recorded from more clean shell gravel
at a locality nearby (Sorense n, pel's. obs.).
Other kinorhynchs reco rded from both lo­
calities were Ech inoderes horni Higgins,
1983 and two yet und escribed cyclorhagid
taxa. Furthermore, an und escribed spec ies
of Zelinkade res was found in the mixed
sediment but not in the clean shell gravel.
Ech inoderes horni was described from Be­
lize and has been found in co ra lline mud
with Thalasia and fine sediment mi xed with
sand and shells .
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