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ABSTRACT

The present work provides a first description of the zoeal stages of the Caridean prawns Campy-
lonotus vagans, C. semistriatus and C. capensis Bate, 1888, Zoeal stages one and two were ob-
tained from plankton catches during several expeditions in the Magellan region and the southwestern
Atlantic Ocean, and first zoeae of C. vagans were confirmed with larvae hatched in a laboratory
culiure. Based on the results obtained, we conclude the morphological differences of the pres-
encefabsence of carapace spines, the shape of the somites, the telson and its number of posterolat-
eral spines to serve as diagnostic features for the determination of campylonotid larvae. Morpho-
logical comparisons with larvae of the Pandalidae, Palacmonidae, and Oplophoridae suggest the
Campylonotidae to be phylogenetically related to the Oplophoridae. Additionally, a key for identi-
fying the zoeal stages of the Campylonotidae from the southernmost region of America is given in
order to facilitate future ecological and life history stodies.

RESUMEN

El presente trabajo provee una primera descripcidn para los estadios larvales de los camarones
Caridea Campylonotus vagans, C. semistriatus y C. capensis Bate 1888. Los estadios larvales de
tas zoeas une y dos fueron obtenidos con una red de piancton durante varias expediciones en ta
Regidon Magalldnica y en el Océano Atldntico sudoccidental y el estadio uno de C. vagans fue tam-
bién confirmado con larvas eclosionadas de huevos en el laboratorio. Basdndonos en los resullados
obtenidos, concluimos que las diferencias morfoldgicas de presencia/ ausencia de espinas en el ce-
falotérax, el aspecto de los somites, del telson y su ndmero de espinas postlaterales sirven como
caracteres diagndstico para la determinacién de las larvas de Campylonotidae. Las comparaciones
morfolégicas de fas larvas de Campylonotus con las de las familias Pandalidae, Palaemonidae, y
Oplophoridae reflejan mayor afinidad filogenética con las de esta GHima familia. Se presenta una
clave para identificar los estadios farvales de los Campylonotidae en aguas de América del Sur y
para facilitar estudios ecoldgicos y de ciclos de vida.

The knowledge of benthic invertebrates
and their larvae from the subantarctic Mag-
ellan region is currently very limited {(e.g.,
Thatje and Mutschke, 1999; Lovrich, 1999).
There is still a lack of ecological studies on,
and especially descriptions and keys for the
identification of, meroplanktonic larvae. Only
decapod larvae have been investigated more
closely; thus, larval descriptions are available
for the most common species occurring in the
Magellan region (Albornoz and Wehrtmann,
1997, Wehrtmann and Bédez, 1997; Lovrich,
1999). Even now, only the first zoeal stage
of Campylonotus rathbunge Schmitt, ob-

tained from laboratory culturing, has been de-
scribed by Pike and Williamson (1966). Al-
though this species is not present in the south-
western Atlantic and the Magellan region,
very similar larvae were found in plankton
samples obtained during various expeditions
from 1978 to 1998 which were identified as
belonging to Campylonotus.

The Caridean prawn Campylonotus vagans
occurs in wide parts of the Chilean coast
south to the Magellan region, as well as in the
southwestern Atlantic Ocean of Argentina.
Campylonotus semistriatus 1s restricted to the
channels and fjords of the Magellan region
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and the southwestern Atlantic, and a third
species, C. capensis, is known to be distrib-
uted only in the southwestern Atlantic (Fig.
I; Torti and Boschi, 1973; Retamal, 1981:
Spivak, 1997; Gorny, 1999). The present
work provides new descriptions of the
campylonotid larval stages in order to facil-
itate future studies on larval ecology, life his-
tory, and stock recruitment,

Additionally, we present a key to the lar-
vae of all three species from the Magellan
region, which allows the determination of
planktonic campylonotid larvae from the
Chilean and Argentine coasts. Furthermore,
we compare these descriptions with those of
Pike and Williamson (1966) for C. rathbunae.

MATERIALS AND METHODS

The material studied was collected in 1978 by the Ger-
man vessel “Walther Herwig” during cruises 11I/t (5th
leg) and 1I1/2 (6th leg) carried out on the Argentine shelf
and continental slope in the southwestern Atlantic Ocean
(Fig, 1). Samples were collected vertically from the
seafloor to the surface or 100 m to the surface by means
of a Bongo net of 330 pm mesh size and were preserved
in 3% Formalin solution buffered with hexamethylenete-
tramine. Complete descriptions of the cruises and addi-
tional information on oceanographic measurements can
be obtained from Ciechomski et al. {1979) and Coussean
et al. (1979).

The larval material caught during the “Walther Her-
wig"” cruises has been compared to the material collected
by a plankton net of 200 pm mesh size by monthly sam-
pling from onboard a Zodiac in the Beagle Channel
(Tierra del Fuego) from 1987 to 1989 (see Lovrich, 1999).

The first zoeal stage of C. vagans was confirmed with
larvae hatched in laboratory culturing of ovigerous fe-
males with an advanced embryonic egg stage, which were
cellected with an epibenthic trawl from onboard an in-
flatable dinghy in the Beagle Channel {Magellian region,
Fig. 1} in September 1999,

Carapace (CL) and total {TL) lengths of the larvae were
measured from the base of the rostrum between the eyes
to the posterior dorsal margin of the carapace and to the
posterior margin of the telson, respectively. The terminol-
ogy used for the differentiation of the larval phases, the lar-
val morphotogy and the characteristics between species and
larval stages, corresponds to that suggested by Williamson
(1960, 1968, 1982), Gumey (1942}, Boschi (1981}, Haynes
{1978, 1981, 1985}, and Clark er al. (1998).

REsuLTs

Family Campylonotidae
. Campylonotus vagans Bate, 1888

Zoea I—(Fig. 2): TL = 5.8 + 0.06 mm: CL
=19 2 0.01 mm; n = 18,
Cephalothorax (Fig. 2A). Rostrum straight,
without dorsal spines at base. Eyes sessile.
Antennule (Fig. 2E). Uniramous. Pedun-
cle unsegmented, with 1 fong plumose seta
at inner distal end. Endopod absent, Exopod
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unsegmented, with 4 aesthetascs and 1 sub-
tertninal plumose seta.

Antenna (Fig. 2D). Biramous. Protopod un-
segmented, with 1 well-developed spine at in-
ner distal end and 1 shorter terminal central
spine. Endopod unsegmented, with 1 long
apical plumose seta. Exopod (scaphocerite)
with 10 terminal plumose setae and 1 long
plumose medial seta,

Mandible (Fig. 2F). Well-developed molar
and incisor processes, with lacinia mobilis.
Palp absent,

Maxillule (Fig. 2G). Coxal endite with 20
plumodenticulate setae. Basial endite with 13
or 14 plumodenticulate setae. Endopod 2-seg-
mented, proximal segment with 2 plumoden-
ticulate setae, distal segment with 3 terminal
plumodenticulate setae. Two simple setae at
base of endopod. Exopod absent.

Maxilla (Fig. 2H). Coxal endites proxi-
mally and distally with 26 and 4 setae, re-
spectively. Basal endites with 12 setae at each
side. Endopod 2-segmented, proximal seg-
ment with 3, 2 setae and distal segment with
5 setae arranged 1, 2, 2. Exopod (scaphog-
nathite) with 30-32 marginal plumose setae.

Maxilliped 1 (Fig. 2I). Coxa and basis with
8 and 29-31 setae, respectively. Endopod
4-segmented with 9 plumodenticulate setae
arranged 240, 2+0, 2+0, 3 terminal. Exopod
unsegmenied, with 9 long terminal plumose
natatory setae. Epipod present.

Maxilliped 2 (Fig. 2J). Coxa with 2 me-
dial plumodenticulate setae. Basis with 9 me-
dial plumodenticulate setae arranged 3, 3, 3.
Endopod 5-segmented, with 14 plumodentic-
ulate setae arranged 2+1, 241, O+1, 2+1, 4 ter-
minal. Exopod unsegmented, with 14 long ter-
minal plumose natatory setae. Epipod present.

Maxilliped 3 (Fig. 2K). Coxa unarmed. Ba-
sis with 4 medial plumodenticulate setae
arranged 2, 2. Endopod 5-segmented, with 13
plumodenticulate setae arranged 3+0, 1+1,
1+0, 2+1, 4 terminal. Exopod unsegmented,
with 17 long terminal plumose natatory setae.
Epipod present.

Pereiopods (Fig. 2L~P). Pereiopod 1, en-
dopod 5-segmented; segments 1-3 without
setation; propodus with 2 plumose distal se-
tae: dactylus with 2 apical setae; exopod un-
segmented, without setation. Pereiopod 2, en-
dopod 5-segmented, segments 1-3 without
setation; propodus with 1+ plumose setae,
dactylus with 1 terminal plumose seta; exo-
pod unsegmented. without setation. Pereio-
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Fig. 1. Sampling locations of campylonotid larvae in the Mageltan region and the southwestern Atlantic Ocean.
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Fig. 2. First zoeal stage of Campylonoius vagans; A, whole animal, lateral view; B, carapace with cephalic ap-
pendages, dorsal view: C. telson, ventral view: D, antenna: E, antennule: F, mandible: G, maxillute; H. maxilia: 1,
maxilliped 1. laterat view: I, maxilliped 2, lateral view: K, maxitliped 3. lateral view; L, pereiopod 1, lateral view;
M. pereiopod 2. lateral view: N, pereiopod 3. lateral view; O. pereiopod 4, lateral view; P, pereiopod 5. lateral view.
Scale bars: a = | mm (Figs. A~C); b = 0.5 mm {Figs. D-K¥:1c=1 mm {Figs. L.-P).
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pod 3, endopod unsegmented, with 1 termi-
nal plumodenticulate seta: exopod slightly
longer than endopod, unsegmented, unarmed.
Pereiopods 4 and 5, rudimentary, biramous.

Abdomen (Fig. 2A). Five abdominal
somites, without expansions or ornamenta-
tion. Somite 5 with 1 long spine on postero-
lateral margin. Pleopods absent.

Telson {Fig. 2C). Triangular, with strong
medial cleft and 7 pairs of processes on pos-
terior margin.

Zoea II—(Fig. 3): TL = 6.9 £ 0.05 mm; LC
=202003 mm;n=29.

Cephalothorax (Fig. 3A). Rostrum straight,
smooth, with 2 dorsal spines at base. Ptery-
gostomic and supraorbital spines present, the
last well developed. One dorsal posterior pro-
tuberance. Eyes now staiked.

Antennule (Fig. 3C). Peduncule 3-seg-
mented, first segment with one conspicuous
medial spine, 2+6 terminal plumodenticulate
setae, stylocerite rudimentary, reduced to
small bud near base; second and third seg-
ments with 2+4 and 14+5+1+5 plumodenticu-
late setae, respectively. Endopod now present,
with small, apical simple seta. Exopod un-
segmented, with 13 aesthetascs, arranged 3,
3,3, 4.

Antenna (Fig. 3D). Endopod 3-segmented,
basial segment unarmed, second segment
with 1 plumodenticulate seta, distal segment
with 1 apical simple seta. Exopod (scapho-
cerite) with 27-29 plumodenticulate setae. No
other changes.

Mandible (Fig. 3B). Unchanged.

Maxiltule (Fig. 3E). Basial endite with 25
plumodenticulate setae. No other changes.

Maxilla (Fig. 31). Basial endite with 13+14
plumodenticulate setae. Endopod unseg-
mented, with 10 plumodenticulate setae,
arranged 3, 2, 1, 2, 2. Scaphognathite now
with 30 or 31 plumose marginal setae. No
other changes.

Maxilliped 1 (Fig. 3F). Basis with 34
plumodenticulate setae. Exopod with 12 long
terminal plumose setae. No other changes.

Maxilliped 2 (Fig. 3G). Exopod now with
I8 long terminal plumose natatory setae. No
other changes,

Maxilliped 3 (Fig. 3)). Basis with 5 me-
dial plumodenticulate setae. Endopod 5-seg-
mented, with [7 plumodenticulate setae,
arranged 340, 242, 042, 442, 2 terminal. No
other changes.

Pereiopods (Fig. 3K~0). Pereiopod 1, ba-
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sis with 4 plumodenticulate setae, endopod
5-segmented, ischium, merus, carpus, propo-
dus, and dactylus with 2, 2, 3, 7, 3 plumo-
denticulate setae, respectively; propodus and
dactylus as well-developed chela; exopod
with 16 plumose setae. Pereiopod 2, basis
with 3 plumodenticulate setae, endopod
5-segmented, ischium, merus, carpus, propo-
dus, and dactylus with 2, 2, 2, 7, 3 plumod-
enticulate setae, respectively (dactylus with 1
strong apical spine), propodus and dactylus
as well-developed chela; exopod with 16
plumose setae. Pereiopod 3, basis with 4
plumodenticulate setae, endopod $-seg-
mented, with 2, 3, 2, 4, 3 plumodenticulate
setae, respectively; exopod with 16 plumose
setae. Pereiopod 4, basis with 2 plumoden-
ticulate setae, endopod 5-segmented, with 2,
3, 3, 5, 2 plumodenticulate setae (dactylus
with 1 apical spine), exopod with 12 plumose
setae. Pereiopod 5, endopod 5-segmented,
with 0, 3, 2, 5, 2 plumodenticulate setae, re-
spectively (dactylus with 1 apical spine), ex-
opod reduced and unarmed.

Abdomen (Fig. 3A). Spine on posterolat-
eral margin of somite 5 relatively shorter.
Pleopodal buds present. No other changes.

Telson (Fig. 3H). One new pair of processes
(now 8 pairs) at inner posterior margin.
Uropods biramous, unarmed.

Campylonotus semistriatus Bate, 1888

Zoea I.—(Fig. 4): TL = 8.4 = 0.08 mm; CL
=222002 mm;n=13.

Cephalothorax (Fig. 4A). Rostrum straight,
with [5 small spines; anteroventral margin
with pterygostomic spine and 14 denticles.
Two dorsal protuberances. Eyes sessile.

Antennule (Fig. 4D). Uniramous. Peduncle
unsegmented, with inner distal plumose seta.
Endopod absent. Exopod unsegmented, with 4
aesthetascs and one subterminal plumose seta.

Antenna (Fig. 4E). Biramous. Protopod un-
segmented. no terminal spine, 1 medial and
I terminal spine on outer margin. Endopod
unsegmented, with 1 long apical plumose seta
and well-developed inner spine; spinulose
ventral spine at base of endopod. Exopod
(scaphocerite) with {1 terminal plumose se-
tae and | long plumose medial seta.

Mandible (Fig. 4F). Well-developed molar
and incisor processes; with lacinia mobilis.
Palp absent.

Maxillule (Fig. 4G). Coxal endite with
20-22 plumodenticulate setae. Basial endite
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O

Fig. 3. Second zoeal stage of Campylonomus vagans; A, whole animal, lateral view: 8. mandible; C, antennule; D,
antenna: E, maxillule, aboral view: F, maxiltiped 1. lateral view: G, maxilliped 2. tateral view: H. tefson, ventral
view: I maxilla: J, maxilliped 3, Iateral view: K. pereiopod 1, tateral view; L, pereiopod 2. lateral view; M, pereio-
pod 3. fateral view, N. pereiopod 4, lateral view: O, pereiopod 5, lateral view. Scale bars: a = | mm (Fig. Hp b=t

mm (Fig. A): ¢ = 0.5 mm (Figs. B.E, I);d = | mm (Figs. C, D, F. G. J-0).
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Fig. 4. First zoeal stage of Campylonotuy semistriarus: A. whole animal. lateral view: B. telson. ventral view: C,
carapace, dorsal view: D, antennule; E. antenna: F, mandible: G, maxillule. aboral view: H. maxitlu, aboral view; I,
maxilliped 1. lateral view; J, maxilliped 3. lateral view: K, maxilliped 2. kueral view: L. pereiopad 1. lateral view:
M. pereioped 2. tateral view: N, pereiopod 3. lateral view: O, perciopad 4, fatesul view: P, pereiopod 5. luteral view.
Scale bars: a = | mm (Figs. A~-C); b = 0.5 mm (Figs. D-K): ¢ = i mm (Figs. L-P).
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with 13 or 14 spines and 4 setae. Endopod
2-segmented, with 243 setae, respectively.,
Two short, simple setae at base of endopod.
Exopod absent.

Maxilla (Fig. 4H). Proximal endite of coxa
with about 26 setae, distal endite small, bear-
ing 4 setae. Basal endites with 12 setae each.
Palp with indications of 5 segments, partial
division between first and second, complete
division between second and third, segments
with 3, 2, 1, 2, 2 setae from proximal to dis-
tal, respectively. Exopod (scaphognathite)
with 30-32 plumose marginal setae and 1 ter-
minal flagellum with setules.

Maxilliped 1 (Fig. 41). Coxa and basis with
11 and 29-31 medial plumodenticulate setae
respectively. Endopod 4-segmented, with 14
plumodenticulate setae, arranged 3+2, 2+0,
240, 4+1 (1 subterminal, 4 terminal) setae,
respectively. Exopod unsegmented, with 14
long plumose natatory setae. Epipod present.

Maxilliped 2 (Fig. 4K). Coxa with 2 me-
dial plumodenticulate setae. Basis with 12
medial plumodenticulate setae, arranged 4, 4,
4. Endopod 5-segmented, with 342, 2+1, O+1,
2+2, 5+1 (1 subterminal, 5 terminal) setae,
respectively. Exopod unsegmented, with 16
tong plumose natatory setae. Epipod present.

Maxilliped 3 (Fig. 4]). Coxa unarmed. Ba-
sis with 4 medial plumodenticulate setae,
arranged 1, 1, 2. Endopod 5-segmented with
240, 1+1. 141, 343, 4+1 (1 subterminal, 4 ter-
minal) setae, respectively. Exopod unseg-
mented with 26 long terminal plumose nata-
tory setae, Epipod present.

Pereiopods (Fig. 4L-P). Perciopods 1 and
2, endopod 5-segmented, with 0, 0, 0, 2+1, 2
selag, respectively; with indications of chelae;
exopod slightly longer than endopod. Pereio-
pod 3, endopod unsegmented, with 2 termi-
nal and | subterminal setae; exopod slightly
longer than endopod. Pereiopods 4 and 5
rudimentary, biramous.

Abdomen (Fig. 4A). First somite with ex-
panded anterior and posterior dorsal margins;
somites 2-5 with only posterior dorsal mar-
gins expanded. Somite 5 with 1 long spine on
posterolateral margin. Ventral and posterior
dorsal margins of all somites fringed with
large denticles: fine large plumose setae on
dorsal and ventral surface. Somite 6 contin-
uotts with telson. Pleopods absent.

Telson (Fig. 4B). Triangular, with strong
medial cleft and 7 pairs of processes on pos-
terior margin.
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Zoea II.—(Fig. 5): TL = 12 + 0.01 mm; CL
=34 %003 mm; n=11.

Cephalothorax (Fig. 5A). Rostrum with 9
dorsal spines; anteroventral margin with
pterygostomic spine and about 21 denticles.
Supraorbital spine present. Two dorsomedial
protuberances and 1 well-developed spine
bent forward. Eyes now stalked.

Antennule (Fig. 5B). Peduncle 3-seg-
mented, first segment with | conspicuous me-
dial spine, stylocerite forming on proximal
external margin of first segment, 19 setae on
distal external margin and 2 distal internal se-
tae. Second segment with 8 setae on distal ex-
ternal margin and 3 internal setae. Third seg-
ment with large external seta, small medial
distal lobe with 4 setae, and 2 internal setae.
Exopod with 2, 3, 1, 4 aesthetascs, large dis-
tal external seta and small internal one.

Antenna (Fig. 5C). Exopod (scaphocerite)
unsegmented, with well-developed external
spine, 1 medial seta on outer margin, 36-38
marginal setae on distal margin (including
tip). Endopod with 2 subterminal and 1 ter-
minal small setae; ventral spines shorter than
in first stage.

Mandible (Fig. 5G). Unchanged.

Maxillule: Coxal endite with 23-25
plumodenticulate setae. Basial endite with 22
spines and 6 setae. Palp 3-segmented, with
2, 2, 3 setae, respectively, external setae of
first segment reduced.

Maxilla: Proximal endite of coxa with
about 28 setae, distal endite small, bearing 4
setae; proximal basal endite with 12 marginal
and I lateral setae; distal basal endite with
12 marginal setae and large one near base of
palp. Palp unchanged. Exopod (scaphog-
nathite) with 42—44 marginal plumose setae
and 2 terminal flagella with long setules.

Maxilliped | (Fig. 5E). Coxa and basis with
12 and 40-42 plumodenticulate setae, re-
spectively. Endopod 4-segmented, with 3+0,
240, 242, 2+1 (2 terminal, 1 subterminal) se-
tae, respectively. Exopod with [4 long
plumose natatory setae. Epipod present.

Maxilliped 2 (Fig. 5F). Coxa and basis with
3 and 13 setae, respectively. Endopod 5-seg-
mented, with 3+2, 2+1, 0+2, 242, 6+1 (6 ter-
minal. | subterminal) setae, respectively. Ex-
opod with 26 long plumose natatory setae.
Epipod present,

Maxilliped 3 (Fig. 5H). Coxa and basis
with 0 and 5 plumodenticulate setae, respec-
tively. Endopod 5-segmented, with 240, [+1,
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I+1, 443, 5+1 (5 terminal, 1 short subtermi-
nal) setae, respectively; exopod with 30 long
plumose natatory setae. Epipod present.

Pereiopods (Fig. 5I-M). Pereiopods 1 and
2, basis with 4 setae; endopod J-segmented,
with 240, 1+1, 141, 242, 142 (2 terminal, 1
subterminal) plumodenticulate setae, respec-
tively; exopod with 28 long plumose natatory
setae. Pereiopod 3, basis with 3 setae: no
other differences to pereiopods 1 and 2.
Pereiopods 4 and 5, endopod unsegmented,
with 2 terminal and 3 subterminal plumo-
denticulate setae. Exopod unsegmented, un-
armed.

Abdomen (Fig. 5A). Posterior dorsal mar-
gins of somites less expanded than in first
stage. Somite 6 continuous with telson.

Telson (Fig. 5D). Median indentation less
pronounced than in zoea I. One new short pair
of processes (now 8 pairs) at inner posterior
margin. No indication of uropods.

Campylonotus capensis Bate, 1888

Zoea I.—(Fig. 6): TL = 7.4 = 0.04 mm; CL
=20+£00l mm;n=7.

Cephalothorax (Fig. 6A, B). Rostrum
straight, without spines; anteroventral margin
with pterygostomic spine and 21-23 denti-
cles; 2 dorsal protuberances. Eyes sessile.

Antennule (Fig. 6G). Peduncle unseg-
mented, with 1 inner distal plumose seta. En-
dopod absent. Exopod unsegmented, with 4
aesthetascs and 1 subterminal plumose seta.

Antenna (Fig. 6D). Biramous. Protopod un-
segmented, with 1 well-developed spine at in-
ner distal end and 1 shorter terminal central
spine. Endopod unsegmented, with 1 long
apical plumose seta. Exopod (scaphocerite)
with 10 terminal plumose setae and 1 long
plumose medial seta.

Mandible (Fig. 6E). Weil-developed mo-
lar and incisor processes; with lacinia mobilis.
Palp absent.

Maxillule (Fig. 6F). Coxal endite with
24-26 plumodenticulate setae. Basial endite
with 8 spines and 6 plumodenticulate setae.
Endopod 2-segmented, proximal segment
with 2 plumodenticulate setae, distal segment
with 3 apical setae. Two simple setae at base
of endopod. Exopod absent.

Maxilla (Fig. 6H). Proximal endite of coxa
with 26-30 setae, distal endite small, bear-
ing 4 setae; basal endites with 12 and 18
proximal and distal setae, respectively; palp
with indications of 5 segments, partial divi-
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sion between first and second, complete di-
vision between second and third, segments
with 3, 2, 1, 2, and 2 setae from proximal to
distal, respectively; exopod with 30 or 31
marginal plumodenticulate setae and terminal
flagellum with long setules.

Maxilliped 1 (Fig. 61). Coxa and basis with
8 and 27 medial plumodenticulate setae, re-
spectively. Endopod 4-segmented, with 14
plumodenticulate setae, arranged 3+2, 1+1,
2+1, 3+1 (3 terminal, 1 subterminal). Exopod
unsegmented, with 14 long terminal plumose
natatory setae, Epipod present.

Maxilliped 2 (Fig. 6K). Coxa with 2 plumo-
denticulate setae. Basis with 9 medial plumo-
denticulate setae, arranged 3, 3, 3. Endopod
5-segmented, with 18 plumodenticulate setae,
arranged 242, 2+1, 0+1, 242, 5+1 (5 termi-
nal, 1 subterminal). Exopod with 22 long ter-
minal plumose natatory setae. Epipod present.

Maxilliped 3 (Fig. 61). Coxa and basis with
0 and 4 plumodenticulate setae, respectively,
arranged 2, 2. Endopod 5-segmented, with 17
plumodenticulate setae, arranged 240, 1+1,
I+1, 443, 341 (3 terminal, } subterminal).
Exopod unsegmented, with 24 long terminal
plumose natatory setae. Epipod present.

Pereiopods (Fig. 6L-P). Pereiopod 1, en-
dopod 5-segmented; segments 1-3 with 140,
1+0, 1+1 plumodenticulate setae, respec-
tively; propodus with 2 distal setae and 2
plumose setae on developing finger: dacty-
lus with 3 apical setae; exopod without se-
tae. Pereiopod 2, endopod 5-segmented, seg-
ments 1-3 with 0+0, [+0, 1+0 plumodentic-
ulate setae, respectively; propodus with 2+2
plumose setae, dactylus with 3 terminal
plumose setae; exopod without setae. Pereio-
pod 3, endopod unsegmented, with 2 subter-
minal and 1 terminal setae; exopod slightly
longer than endopod. Pereiopod 4, biramous;
endopod with 1 terminal seta. Pereiopod 5,
biramous, rudimentary.

Abdomen (Fig. 6B). First somite with ante-
rior and posterior margins smooth, not ex-
panded. Somites 2-5 with posterior dorsal
margins expanded: fifth somite with large, ven-
tral, smooth spine on each side. Ventral and
posterior dorsal margins of all somites (except
dorsal margin of first} fringed with denticles;
fine setae on dorsal surface. Somite 6 contin-
uous with telson. No trace of pleopods.

Telson (Fig. 6C). Triangular, with medial
cleft and 7 pairs of processes on posierior
margin.’
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Fig. 5. Second zoeal stage of Campylonotus semistriatus: A, whole animal, lateral view; B, antennule; C, antenna;
D telson, ventral view: E, maxilliped |, lateral view: F, maxilliped 2. lateral view: G, mandible; H, maxilliped 3,
luteral view: 1, pereiopod I, lateral view; J, pereiopod 2, lateral view:; K, pereiopod 3, lateral view: L, pereiopod 4,

lateral view: M. pereiopod 3. lateral view. Scale bars: a—d = [ mm: a {Fig. D). b (Fig. A). c (Figs. L, M), d {Figs.
B. C. E-K).
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Fig. 6. First zoeal stage of Campylonotus capensis; A, carapace, dorsal view: B, whole animal, lateral view; C, tel-
son, ventrai view: D. antenna; E. mandible: F. maxillule; G. antennule; H, maxilla: L maxilliped 1 Y, maxitliped 3:
K. maxilliped 2: L. pereiopod 1. lateral view: M. pereiopod 2, lateral view: N, pereiopod 3, lateral view: O, pereio-
pod 4. lateral view: P. pereiopod 3. lateral view. Scale bars; & = 2 mm (Fig. D), b =2 mm (Figs. A.B:c= | mm
{Figs. D-P).
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KEY TO ZOEAL STAGES I AND I OF THE
CAMPYLONOTIDAE FROM THE
MAGELLAN REGION

1. Eyes sessile. pereiopods less developed, rudimen-
tary: carapace with anterior and posterior dorsal pro-

tuberance: telson with 747 distaj setae . . . .. zoeal, 2
- Eyes stalked. persiopods -5 developed. telson with
8+8 distal setae . .. ... ... ... ..., zoea ll, 4

2. No pierygostomic spines: rostrum without dorsal
spines. somites without expansions and setation; ab-
dominal somite 5 with short pair of lateral spines

............... Campvlonotus vagans (zoea 1)
~ Pterygostomic spines present; somites with expan-
sions; abdominal somite 5 with pair of long lat-
eral spines

3. Rostrum clongated, with 15 small dorsal spines;
first abdominal somite with dorsal margin anteri-
orly and posteriorly expanded; abdominal somites
2-5 with dorsal margin posteriorly expanded, but
not anteriorly, somites with setation .. ... ... ..
............. Campylonotus semistriatus (zoea 1)

-~ Rostrum without dorsal spines; first abdominal
somite without expanded margins; abdominal
somites 2-5 with expanded margins, somites orna-
mented with denticles . ...................
............. Campylonotus capensis (zoea 1)

4. Rostrum with 9 dorsal spines; anteroventral mar-
gin of carpace with pterygostomic spine and den-
ticles: subraorbital spines present: 2 dorsomedial
protuberances and | dorsal spine at base of ros-
trum well developed, directed anteriorly; abdomi-
nal somites 2-5 with dorsal margin expanded pos-
teriorly, not anteriorly; abdominal somite 5 with
long spine at both lateral sides; dorsal and ventral
margins of somites ornamented with denticles: large,
fine feathered setae on ventral and dorsal surface
............. Campylonotus semistriatus (zoea 11}

— Abdominal somites 1-5 without posteriorly ex-
panded dorsal margins and without denticles;
somite 5 with shorter lateral spine on each side; ros-
trum with 2 dorsal spires at base .. ........,
................. Campylonotus vagans (zoea 1D

Discussion

Caridean larvae show a great variability in
number of larval stages and development
(Fincham, 1979a, b; Criales and Anger, 1986;
Villamar and Brusca, 1988; Thatje and Ba-
cardit. 2000a). Consequently, observations on
larval development in culture are very diffi-
cult, which explains the scarce number of
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complete descriptions from this decapod
group (Wehrtmann and Béez, 1997).
Descriptions of caridean larvae separated
from plankton samples are one way to ex-
tend the limited knowledge of larval devel-
opment, but this method hardly allows a com-
plete description of the larval cycle. In our
case, campylonotid larvae obtained from vari-
ous investigations in Magellanic waters serve
as an ideal basis for first larval descriptions
and more detailed studies in the future. The
partial geographical separation of campy-
lonotid species in the southernmost region of
America and the confirmation of the first
zoea) stage of C. vagans with larvae hatched
in the laboratory, allows unambiguous iden-
tification of the species of the larvae studied.
The zoea I larvae described in this work are
different from that of C. rathbunae published
by Pike and Williamson (1966; Table 1). Of
all four species of the Campylonotidae, C.
capensis shows the most developed zoea |, as
shown by the well-developed pereiopods 1
and 2 and the presence of setae on pereiopods
| to 4, though the three last pairs are not seg-
mented yet. Morphologically, the first zoea of
C. rathbunae described by Pike and
Williamson (1966} seems to be closely related
to that of C. vagans, mainly due to the ab-
sence of pterygostomic and rostral spines and
the absence of expansions on the abdominal
somites in both species (Table 1). On the
other hand, abdominal expansions and the
presence of pterygostomic spines relate first
zoeae of C. capensis to that of C. semistria-
tus (Table 1). Zoeae Il of the examined
species (C. vagans, C. semistriatus) are quite
advanced, resembling very much the features
of adults (compare with Retamal, 1981).
Although adults of C. vagans are very
common within the Magellan region and have
a wide distribution pattern (Torti and Boschi,
1973: Gorny. 1999). larvae of this species
were rare in plankton samples. Monthly

Table 1. Morphological differences between zoeae [ of the Campylonotidae.
C. rathbunae C. eelprensis C. semintrinruy C. vagrus

Dorsal rostral spines - - + -
Plerygostomic spines - + + -
Duorsal protuberances on carapace - + + +
Expansions on first abdominal segment - - + -
Setae on exopods of maxiflipeds 1-3 8-16-18 |4.22-24 14-16-26 9-14-17
Setae on endopods of pereiopods -5 +.+.0.0.0 ++ k4 ++,40.0 +,t.4,0.0

~ absent; + present,
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plankton catches were carried out in the
southwestern Atlantic Ocean from April 1978
to April 1979, but generally campylonotid lar-
vae occurred only in samples from Septem-
ber to October 1978. These observations
could assume an abbreviated and probably
rapid development with a shortened plank-
tonic larval phase of campylonotid larvae.
First zoeae of C. vagans hatched in the lab-
oratory showed a strong demersal behaviour,
which may explain the absence of a more de-
veloped zoeal stage in plankton catches, as
well as it supports the assumption of an ab-
breviated larval development. However,
campylonotid larvae need at least a third
zoeal stage to acquire a telson with elongated
uropods typical for a late caridean larval
stage. However, these assumptions must be
checked in future laboratory culturing of
campylonotid larvae.

Pike and Williamson (1966) compared
zoeae of C. rathbunae with those of the fami-
lies Pandalidae, Palaemonidae, and Oplo-
phoridae. According to those authors, the long
slender rostrum, the fringes of denticles on
the carapace and abdominal somites, the
shape of the mandible, and the presence of a
long exopod on the third maxilliped are char-
acters that zoeae of C. rathbunae share with
some of the Pandalidae. These similarities oc-
cur also with respect to the larvae of C. semi-
striatus, C. vagans, and C. capensis.

Although the structure of the antennal fla-
gellum of the zoeae | of Campylonotus is sim-
ilar to that described for some Palaemonidae
(see: Palaemon elegans, P. longirostris, P
serratus; Fincham, 1977, 1979b, 1983), the
other characters relating zoeae of both fami-
lies, such as supraorbital and pterygostomic
spines, absence of external seta on the max-
illule, shape of first antenna, and well-devel-
oped lateral spines on the fifth abdominal
somite, are also present in some members of
other families of Caridea, such as the Pan-
dalidae (e.g., Pandalus jordani, see Rothlis-
berg, 1980: Austropandalus grayi, see Thatje
and Bacardit, 2000b), and the Hippolytidae
(e.g.. Spirontocaris spinus, Spirontocaris lill-
Jeborgii, see Pike and Williamson, 1961; La-
treutes laminirostris, see Kim and Hong,
1999). Pike and Williamson (1966) pointed
out that although larvae of C. rathbunae re-
semble zoeae of Pandalidae, the structure of
the appendages is very similar to those of
Oplophoridae, basically for the presence of
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four well-developed endites on the maxilla,
exopods on all pereiopods, and absence of ex-
ternal setae on the maxillule (e.g., Acanthe-
phyra purpurea, see Williamson, 1962; see
also Kemp, 1907). Williamson (personal com-
munication) remarks that these characters are
more important from a phylogenetical point
of view and that the presence of two coxal
endites in the maxilla discards all close rela-
tions between the Campylonotidae and the
Palaemonidae.

Relations between adult forms of species of
this family are also subject to discussion. Bor-
radaile (1907) and Balss (1957) grouped
campylonotid species along with Oplophori-
dae, whereas Holthuis (1955) put them to-
gether with the Palaemonidae and Gnatophyi-
lidae within the superfamily Palaemonoidea.

The presented larval morphology of the
three additional campylonotid species sup-
ports considerably the proposed relations to
the Oplophoridae as stated by the two for-
mer authors,
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