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Abstract

This paper reports the southernmost record of Camacho faroensis Myers, 1998 (Crustacea: Amphipoda: Aoridae) from samples
collected at the continental slope (Ferrol Canyon) off the NW Iberian Peninsula during the DIVA-Artabria I expeditions. This
species was initially described from the Faroe Islands but type specimens are incomplete and lack relevant features (e.g., antenna
1, pereopod 5). Therefore, a detailed redescription and drawings are provided based on examination of the type series and the new
material collected. To date, the genus Camacho Stebbing, 1888 is composed of three species being C. faroensis as the only one
reported so far from the Northern Hemisphere. This species is characterized by the following characters: absence of eyes,
cephalic lobes reduced, presence of two ventral spines on peduncle article 1 distal margin of antenna 1, presence of spines
(stout setae) on pereopods 5-7, reduced inner rami of uropod 3, and lacking distal setae. A key for all recognized species of

the genus is also included.
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Introduction

Over the last 20 years, several studies have focused on the
deep-sea peracarid fauna of the Iberian Peninsula including
the Mediterranean (e.g., Cartes and Sorbe 1993, 1999;
Almeida et al. 2016) and the Atlantic margins (Bay of Biscay:
Bachelet et al. 2003; Guerra-Garcia et al. 2008; Sorbe et al.
2010; continental Portugal: Marques and Bellan-Santini 1991;
Cunbha et al. 1997; Gulf of Cadiz: Blazewicz-Paszkowycz et al.
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2011; Esquete and Cunha 2017). However, the Galician coast
(NW Iberian Peninsula) has been comparatively less studied.

In 2002 and 2003, the Marine Biology Station of A Grana
(University of Santiago de Compostela, Spain) carried out the
DIVA-Artabria [ sampling expeditions that aimed to study the
diversity of the deep-sea benthic fauna of the shelf and slope
offthe NW Iberian Peninsula (e.g., Moreira and Parapar 2008;
Parapar and Moreira 2008, 2009; Sefaris et al. 2014, 2016;
Zamarro et al. 2016). Concerning the Amphipoda, 30 families
and 122 species were identified from samples taken in these
expeditions (Tato 2015) and two new species have already
been described (Tato and Moreira 2017).

Worldwide, the family Aoridae constitutes a complex
group with 25 genera and 253 species; many of those have
lately been reassigned to other genera. For instance, about 32
species belonging to Lembos Bate, 1857 have been transferred
to other taxa. Identification is usually complicated, as many
genera differ from each other in features such as the molar
processes (Myers 1988), or the shape and length of the pe-
duncle article 3 of the mandible (Ariyama 2004); these am-
phipods are usually quite fragile and during collection and
sorting tend to lose the antennae and pereopods, making
identification very difficult.
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The aorid genus Camacho Stebbing, 1888 comprises three
species: two recorded from the Southern Hemisphere
(C. bathyplous Stebbing, 1888 and C. nodderi Coleman and
Lorz, 2010) and one from Northeast Atlantic: C. faroensis
Myers, 1998. The latter was described from the Faroe
Islands from specimens collected at 1003 m; the type material
was composed of several males and females all lacking the
pereopod 5 and most of the articles of antenna 1. Examination
of samples from the DIVA-Artabria I expeditions has revealed
the presence of several specimens of C. faroensis in good
conditions, many preserving all appendages. This finding con-
stitutes the southernmost record of the species. Therefore, we
here provide a redescription of C. faroensis after
re-examination of the type series that is complemented with
a detailed description of the Iberian specimens. An identifica-
tion key to all species of the genus Camacho is also included.

Materials and methods

The DIVA-Artabria I project was conducted during September
2002 and 2003 onboard the R/V Mytilus (Consejo Superior de
Investigaciones Cientificas, CSIC). Sampling stations were
located along a transect from the Artabro Gulf (100 m) to
the Ferrol Canyon (1000 m). Samples were taken using three
different gears depending on the bottom composition:
epibenthic sledge (EBS), Agassiz trawl (AT), and naturalist
dredge (DRN). Specimens were fixed in 4% formalin mixed
with seawater. After fixation, fauna was sorted from the sam-
ples and preserved in ethanol 70% buffered with borax.

Amphipods were sorted and identified using a stereoscopic
microscope Olympus SZ40 and an optic microscope Olympus
CX41. Dissection of the specimens was done using tungsten
needles. Line drawings were done with an optic microscope
BX51 connected to a camera lucida; the digitalization soft-
ware package was Adobe Illustrator CS6 and Corel Draw
X7 with a pen tablet Wacom Intuos Pro M. Body length mea-
sures were taken from the distal part of the head to the poste-
rior end of urosomite 3.

Type material examined was borrowed by the Zoological
Museum of Copenhagen (ZMUC). New material examined
from the DIVA-Artabria expeditions is deposited in the
Museo de Historia Natural of the Universidad de Santiago
de Compostela (MHNUSC).

Results

Order Amphipoda Latreille, 1816.
Suborder Senticaudata Lowry and Myers, 2013.
Infraorder Corophiida Leach, 1814.
Parvorder Corophiidira Leach, 1814.
Superfamily Aoroidea Stebbing, 1899.
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Family Aoridae Stebbing, 1899.
Genus Camacho Stebbing, 1888.
Camacho faroensis Myers, 1998.

Diagnosis Head twice as long as pereonite 1, with short
pointed cephalic lobes, and eyes absent. Antenna 1 pedun-
cle article 1 with 1-2 ventral subterminal stout setae; an-
tenna 1 slightly longer than antenna 2. Gnathopods alike,
gnathopod 1 bigger than gnathopod 2 but both close in
size; gnathopod 2 palm oblique. Pereopod 5 very reduced
but much stouter than pereopods 6-7; basis long and
broad; stout spine-like setae present on basis, merus, car-
pus, and propodus. Perecopods 6—7 longer than 5, very
similar with variable setation. Epimeral plates rounded,
with a few small ventral setae (Fig. 1g). Urosome seg-
ments dorsally angulose. Uropods biramous; uropod 1 pe-
duncle subequal in length to rami with strong distoventral
inter-ramal tooth or process; uropod 2 length not the ex-
ceeding end of uropod 1 rami; uropod 3 reduced; rami
very short; and inner ramus shorter than outer. Telson
short and broad with two dorsal keels, each one with a sub-
terminal seta. Female oostegites (Fig. 1e) present on coxae
2-6, elongated and widening distally, with numerous simple
long setae. Gills located in segments 2—6 and slender and
distally rounded (Fig. 1).

Material examined

Type series Holotype: &, 3.2 mm long (ZMUC CRU2381)
BIOFAR station 261, Faroe Islands, 1003 m depth, 14
May 1988, 61° 35" 57" N, 009° 35" 47" W. Paratypes: 30
33, 36 22, three juveniles (ZMUC CRU2382), BIOFAR
station 261, 14 May 1988, 61° 35’ 57" N, 009° 35’ 47" W.

DIVA-Artabria I material: 1 &, 4.3 mm long, 3 99, 2
3 mm long (MHNUSC 25051), station AT-03-1000, 16
September 2003, 43° 53’ 51" N, 008° 57" 20" W, 1005 m
depth, rocky bottoms. 1 ¢, 3.2 mm long, 169 incomplete or
immature specimens, 1.7-5 mm long (MHNUSC 25052), sta-
tion AT-02-800, 11 September 2002, 43° 53’ 27" N, 008° 48’
28" W, 800 m depth, rocky bottom. 3 ', 1.3-2.9 mm long, 6
9, 1.5-3.4 mm long (MHNUSC 25053), station
DRN-03-600, 18 September 2003, 43° 48' 26” N; 008° 51’
27" W, 600 m depth, rocky bottoms.

Description

Head Two times longer than pereonite 1 with short slightly
rounded cephalic lobes; eyes absent (Fig. 1a).

Antenna 1 Peduncular article 1 with two pairs of stout setae
and distal pappose setae on ventral margin (Fig. 1b, c); article
2 long and narrow, about 1.5 times length of article 1, with
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Fig. 1 Camacho faroensis. Adult &, DIVA-Artabria 1, AT-03-1000. a:
Entire specimen, lateral view. b: Antenna 1. ¢: Antenna 1, article 1,
terminal seta. d: Antenna 2. e: oostegite (detail). f: gill (detail). g: epimeral
plates and urosome

proximal and distal setac along anterior and posterior margins;
and article 3 about 3 times longer than broad, with two small
proximal setae on anterior margin and distal setac on anterior
and posterior margins. Flagellum 11-articulate, each one with
distal short setae; accessory flagellum 4-articulate; and article
4 very reduced with terminal setae.

Antenna 2 Peduncle article 1 is unknown; article 2 short and
broad, with ventral gland cone; article 3 about two times longer
than broad with a ventral notch of distal setac and a medial
anterior seta; article 4 long and narrow, much longer than arti-
cle 3, with proximal and distal setac along anterior and poste-
rior margins; and article 5 long and narrow, about as long as
article 4 (Fig. 1d). Flagellum 6-articulate, each one with termi-
nal setae; article 6 minute and densely covered by setae.

Mouthparts Mandibles alike; left mandible (Fig. 2a) devel-
oped, with incisor and lacinia mobilis visible. Molar rounded
and spine row present under lacinia mobilis (Fig. 2c).
Mandibular palp with three articles: article 1 short and naked;
article 2 long and narrow, longer than article 3, and with four
setae on posterior margin; and article 3 ovate, with long

plumose and comb-like terminal setac (Fig. 2b). Maxilla 1
inner plate with a single short seta and an outer plate with
eight compound terminal spines (Fig. 2d—f); palp 2 articulate,
article 2 the longest, with 2—4 terminal spines and a subtermi-
nal pappose seta (Fig. 2g). Maxilla 2 plates rounded with
terminal setae; inner plate with mediofacial setae on inner
margin (Fig. 2h). Maxilliped inner plate with four terminal
spines and plumose subterminal setae (Fig. 2i—k); outer plate
reaching two thirds of palp article 2, distal margin with seven
spines and pappose and cuspidate stout setae (Fig. 21).
Maxilliped palp 4-articulate, with numerous plumose and pap-
pose setae on articles 2—4. Lower lip bilobed; inner margins of
lobes covered with dense short setae (Fig. 2m).

Gnathopod 1 Gnathopod subchelate, slightly longer than
gnathopod 2; coxal plate reduced, subquadrate, with short se-
tae along ventral margin (Fig. 3a, b). Basis elongated and wider
distally. Ischium short and broad with distal posterior setae.
Merus longer than ischium, with a row of ventral setae under
insertion of carpus. Carpus wider distally, with numerous long
setae along ventral margin and several medial setae. Propodus
ovate, palmar margin convex with setae along ventral and dor-
sal margins and six mediofacial setac. Dactylus slightly
curved, with short setae on posterior margin; posterior margin
with three small denticles and nail absent.

Gnathopod 2 Articles, except propodus, similar in size and
shape to gnathopod 1 (Fig. 3¢, d). Coxal plate reduced, with
three short setae on ventral margin. Basis elongated, three
times longer than broad; with two setae along posterior mar-
gin and one seta on anterior margin. Ischium short and
broad, with one distal seta on posterior margin. Merus lon-
ger than ischium with setae on ventral margin. Carpus tri-
angular, inserted on merus dorsal margin; ventral margin
densely covered with long setae; two subterminal setac on
dorsal margin. Propodus palmar angle slightly more pro-
nounced than in gnathopod 1; dorsal and ventral margins
almost parallel; ventral margin covered with setae and one
mediofacial stout setae; dorsal margin with two rows of
setae on distal half. Dactylus curved, about as long as pal-
mar margin, with three short setae and two small denticles
on posterior margin.

Pereopod 3 Coxal plate reduced, rounded, with short setac on
ventral margin (Fig. 3e). Basis elongated, with two posterior
setae, two anterior medial setae, and a distal posterior single
seta. Ischium short and broad with a distal ventral seta. Merus
two times longer than broad with three ventral setae, two
medial dorsal setae, and two subterminal dorsal setae.
Carpus only slightly longer than broad, with numerous ventral
setae and one terminal seta on dorsal margin. Propodus elon-
gated and slightly curved, broader proximally, with three pos-
terior setac and one medial anterior seta. Dactylus curved,
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Fig.2 Camacho faroensis. Adult &, DIVA-Artabria I, AT-03-1000 (a—m,
excluding dand i); &, paratype ZMUC CRU2382 (d, i). a: Left mandible.
b: Mandibular palp, article 3, terminal setae (detail). ¢: Mandible, molar,
spine (detail). d: Maxilla 1. e: Maxilla 1. f: Maxilla 1, terminal spine
(detail). g: Maxilla 1, palp (detail). h: Maxilla 2. i: Maxilliped. j:
Maxilliped. k: Maxilliped, inner plate (detail). I: Maxilliped, outer plate
(detail). m: Lower lip

subequal in length to propodus, with one proximal seta on
anterior margin and without nail.

Pereopod 4 Similar to pereopod 3 in size and shape (Fig. 31).

Pereopod 5 Coxal plate shallow, ventral margin bilobed,
with a single seta directed backwards (Fig. 4a). Basis
well-developed, about two times longer than broad, with
stout setaec on anterior margin and a few short setac on
both anterior and posterior margins. Ischium short and
broad, with a single distal seta on posterior margin.
Merus longer than ischium; about two times longer than
broad, with a small distal lobe on posterior margin; with
one proximal seta on posterior margin, distal setae on
both margins, and a mediofacial terminal stout setae.
Carpus about as long as merus but narrower, with two
distal setac on posterior margin, two medial stout setae,

@ Springer

and three terminal stout setae on anterior margin.
Propodus long and narrow, about three times longer
than broad, with one medial and two terminal setae on
posterior margin and four stout setac along anterior mar-
gin. Dactylus reduced and curved; about one third of
propodus, naked, and without nail or setae visible.

Pereopod 6 Coxal plate reduced, shallow, and ventral
margin bilobed (Fig. 4b). Basis long and broad, slightly
narrowing distally, with a few short proximal and me-
dial setae on posterior margin and short setaec on distal
margin. Ischium short and broad with three short distal
setac on anterior margin. Merus elongated, about three
times longer than broad with short setae on second half
of anterior margin, longer setaec along posterior margin,
and terminal setae on both margins. Carpus shorter and
narrower than merus, with one medial stout seta on
posterior margin, two distal stout setae on posterior dis-
tal margin, and long distal setae on both distal margins.
Propodus elongated and narrow, with five thin spine-like
setae along anterior margin, two short setae on posterior
margin, and notches of long setae near dactylus insertion.
Dactylus short and curved, naked, and without visible nail.

Pereopod 7 Larger than perecopod 6; coxal plate similar
to pereopod 6, reduced and shallow, and ventral margin
weakly bilobed (Fig. 4c). Basis broad and long, with
seven setac along posterior margin and a stout medial
seta on anterior margin. Ischium short and broad with a
single distal seta on anterior margin. Merus elongated,
about four times longer than broad, with simple setae
along posterior and anterior margins and terminal setae
on distal end. Carpus elongated, about two times longer
than broad with one thin medial stout seta on posterior
margin, one medial seta on anterior margin, and termi-
nal setae. Propodus very long and narrow, with six thin
spines along anterior margin and short setac on posteri-
or margin; distal margin densely covered with long se-
tae. Dactylus curved, about one third length of
propodus, naked.

Uropod 1 Peduncle elongated, subequal in length to rami,
with two stout dorsal spines and one thin subterminal
spine; acute inter-ramal process present, almost reaching
half-length of rami (Fig. 4d). Rami subequal in length;
outer ramus with row of three dorsal spines and three
terminal stout spines; inner ramus with row of two dor-
sal spines and four distal stout spines.

Uropod 2 Peduncle elongated, broader proximally, with
one distal stout seta (Fig. 4e). Outer ramus shorter than
peduncle and inner ramus, with one dorsal spine and
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Fig. 3 Camacho faroensis. Adult &, DIVA-Artabria I, AT-03-1000 (a, ¢,
e, f), paratype ZMUC CRU2382 (b, d). a: Gnathopod 1. b: Gnathopod 1.
¢: Gnathopod 2; d: Gnathopod 2. e: Pereopod 3. f: pereopod 4

three terminal spines; inner ramus almost two times
longer than outer and subequal to peduncle, with two
paired dorsal spines and three terminal spines.

Uropod 3 Peduncle short and broad and naked (Fig. 4f). Outer
ramus about equal length to peduncle, conical, with two long
terminal setae, double the length of the ramus; inner ramus
shorter than outer, reduced, with the terminal setae about equal
to ramus.

Telson Entire, with two dorsal keels ending in two pointed
apices, each one with a single seta before apex (Fig. 4g, h).

Sexual dimorphism The only differences observed were the
slightly more developed gnathopod 1 in males.

Intraspecific variation The DIVA-Artabria material consisted
of specimens with a larger range of sizes than those of the type

series. The number and density of setac in some appendages
and the number of terminal spines (3—4) on uropods 1 and 2
showed differences among specimens depending on the size
and developmental stage.

Discussion
Ecology and distribution

Camacho faroensis is the only species of the genus recorded
yet from the Northern Hemisphere. The other two species of
the genus, i.e., C. bathyplous and C. nodderi, have been only
reported from the Southern Hemisphere (South Africa and
New Zealand, respectively; Fig. 5). The DIVA-Artabria
specimens were found on rocky bottoms at depths of

0.125 mm

0.25 mm

Fig. 4 Camacho faroensis. Adult &, DIVA-Artabria I, AT-03-1000. a:
Pereopod 5. b: Pereopod 6. ¢: Pereopod 7. d: Uropod 1. e: Uropod 2. f:
uropod 3. g: Telson, dorsal apices. h: Telson, dorsal view
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600 to 1000 m in the Ferrol Canyon (continental slope off
Galicia, NW Iberian Peninsula; Fig. 5). The sediment type
for the type locality is unknown (Nerrevang et al. 1994)
but the depth range agrees with that of the DIVA-Artabria
samples. This record extends therefore the known distri-
bution of C. faroensis south to the Atlantic margin of NW
Iberian Peninsula.

Species remarks

The type series was mostly composed of incomplete
specimens; the holotype was damaged and very fragile
while the paratypes were also in bad condition or in-
complete compared with the DIVA-Artabria material.
However, examination of remnant appendages and struc-
tures such as antenna 2, gnathopods, mouthparts, and
uropods in adult individuals confirmed the identity of
the DIVA-Artabria specimens as C. faroensis. In order
to preserve the conditions of the type series, the authors
decided to redescribe the species using the
DIVA-Artabria samples, redrawing only certain parts of
the type material. The type series and the
DIVA-Artabria samples only differ in the presence or
absence of some features. For instance, antenna 1 is
missing in the type material and the description of the
single article present (peduncle article 1) does not men-
tion the distal spines found in the DIVA-Artabria mate-
rial. Although the DIVA-Artabria samples showed small
differences in the setation density of gnathopods and
some mouthparts as the maxilliped, these small morpho-
logical differences are likely to be due to intraspecific

Fig. 5 Global distribution of the
species of the genus Camacho
Stebbing, 1888: empty squares:
C. nodderi - Coleman and Lorz
(2010); empty circles:

C. bathyplous - Stebbing (1888);
filled triangles: C. bathyplous -
Barnard (1961); filled inverted
triangles: C. bathyplous -
Stebbing (1908). Camacho
faroensis: filled squares: type se-
ries - Myers (1998); filled circles:

variation. On the other hand, C. faroensis differs from
C. nodderi in the lack of eyes and the relative length of
the antennae among other morphological characters
(Table 1). C. bathyplous differs in the length of antenna
1 peduncle article 1, the shape of the head and the size
and shape of gnathopods and pereopod 5; in addition,
this species also differs in the relative length of the rami
of uropod 3 as well as in having fewer pereonites with
oostegites (Myers 1998).

However, the taxonomic status of C. bathyplous is
conflictive. Stebbing (1888) described this species from
samples taken at depths of 2000 m; later, he expanded
the description after examination of new specimens col-
lected at 80-m deep, which had small eyes and 11 arti-
cles on the antenna 2 flagellum (Stebbing 1908). After
this, Barnard (1961) tentatively described two
morphotypes of C. bathyplous, respectively, from the
Tasman Sea (610 m) and the Kermadec Trench (around
2000 m); specimens from the Tasman Sea strongly re-
sembles to C. nodderi while the deeper material was
closer to that of the original description of Stebbing
(1888). Table 1 shows comparatively the features of
the three species of the genus Camacho including the
material from the Tasman Sea as described by Barnard
(1961); the depth range of the latter also resembles that
of the type series of C. bathyplous. Anyway, we suspect
that specimens reported as C. bathyplous by Barnard (1961) in
the Tasman Sea and Stebbing (Stebbing 1908) in South Africa
might represent two undescribed species.

The identification of genera within the family
Aoridae is difficult because of the subtle differences

DIVA-Artabria material
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among many of them. The genus Camacho is one of
the few genera with a longer mandibular palp article 2
compared to the rather straight article 3. Furthermore,
this genus has very reduced coxal plates (never overlap-
ping) and gnathopods are alike in both sexes. We pro-
vide below a key to the recognized species of the genus
Camacho. The key also includes the C. bathyplous
morphotype from the Tasman Sea as described by
Barnard (1961).

Key to the species of the genus Camacho Stebbing, 1888:

1. Eyes present; uropod 3 outer rami with minute article

e 2
Eyes absent; uropod 3 outer rami without minute ar-
TICLE 2 i 3

2. Eyes well developed; antenna 1 peduncle longer than fla-

gellum, accessory flagellum 7-articulate, coxae 1-4
strongly projected forward, uropod 3 inner rami less than
one third of outer rami ......c..ceeeveerccnnencne. C. nodderi
Coleman and Lorz, 2010.
Eyes poorly developed; antenna 1 peduncle shorter than
flagellum, accessory flagellum 4-articulate, forward pro-
jection of coxae 1-4 less conspicuous, uropod 3 inner
rami about one third of outer rami...................
C. bathyplous sensu Barnard (1961).

3. Antenna 1 peduncle article 1 twice longer than

head, narrowing distally without stout setae.
Uropod 3 inner rami minute, not reaching one third
of outer rami............eeeeveeeeeennin... C. bathyplous
Stebbing, 1888.
Antenna 1 peduncle article 1 longer than head but not twice
and not narrowing distally; with distal stout setae. Uropod
3 inner rami minute but reaching well beyond one third of
OULET TAM...cevveveeeneererereaeeeennes C. faroensis Myers, 1998.
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Main morphological differences between the species of the genus Camacho

Table 1

Localities

Length  Depth

(mm)

P67 U3 rami ratio

P34

EP

Acc. flag. A2 flag. Coxae Oostegites

Eyes Al

Source

(m)

propodus

dactylus

New Zealand

2000

8-16

3 IR; second
minute article

absent

Unknown

OR =

Unknown

Unknown

1-2 rounded

C1-4 anteriorly P3-P5;

Absent/not Unknown Unknown Unknown

Stebbing

C. bathyplous

covered

pointed

seen

(1888)

Stebbing,
1888
C. bathyplous

with long setae

Unknown

South Africa

30

11

Pro «

Much longer

Unknown

11 articles; Unknown

Small but Unknown Unknown

Stebbing

dact/car

than

distinct

(1908)

Stebbing,
1888

propodus

peduncle
article 5
7-8 articles

Tasman Sea

8 610

3-4 IR; minute
second article
present

OR

OR =

Subequal than  Pro »

1-2 rounded

Unknown

C1-4 slightly

Poorly Al >body; 4 articles

Barnard

C. bathyplous

dact/car

propodus

anteriorly
pointed

Angulose;

(1961) developed Al>A2

Stebbing,
1888
C. nodderi

but present

Coleman and Present, oval

22 414-657  Chatham Rise

5 IR; minute
article 2 present

Pro »

Shorter than

1-2 subqua-

P3-P5;

7 articles 11 articles

Al =Body;

(New Zealand)

propodus dact/car

drangular

almost naked,

Cl+4

Al>A2

Lorz

Coleman

with a few short

setae

anteriorly

pointed
C1-4 anteriorly P2-P6;

(2010)

and Lorz,

2010
C. faroensis

3.2-4.3 600-1005 Faeroe

2 IR; second
minute article

absent

Pro » OR

Shorter than

1-3 rounded

4 articles 6 articles

Absent/not Al < body;

Myers

Islands/NW

Iberian
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