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Abstract

A new species of amphipod, Bathyporeia watkini sp. nov. from 
the Atlantic coasts of North Africa is described. This very char-
acteristic species is abundant in some lagoons and estuaries near 
28°N. New morphological information on B. elkaimi d’Udekem 
d’Acoz and Menioui, 2004 is given after specimens that were 
recently collected on the Atlantic coasts of southern Spain and 
South Portugal. The male of B. ledoyeri d’Udekem d’Acoz and 
Menioui, 2004 is described for the fi rst time and new records of 
North African B. guilliamsoniana (Bate, 1857) and B. chevreuxi 
d'Udekem d'Acoz and Vader, 2005a are discussed.
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Introduction

The endopsammic amphipod genus Bathyporeia 
comprises over 20 species, which are remarkably 
similar to each other. It is distributed in the whole 
eastern Atlantic from the North Cape to South Africa, 
in the Mediterranean and Black Seas and in the tem-
perate and subarctic parts of the West Atlantic. It is 
usually included in the family Pontoporeiidae Dana, 
1853 (Barnard and Barnard, 1983), but Bousfi eld and 
Shih (1994) created the family Bathyporeiidae Bous-
fi eld and Shih, 1994 for the genera Bathyporeia 
Lindström, 1855 and Amphiporeia Shoemaker, 1929. 
So far, this position has received little support in 

literature, although it is possibly justifi ed. The mor-
phology and the systematics of the genus Bathy-
poreia have been the object of several recent papers 
(d’Udekem d’Acoz and Berge, 2003; d’Udekem 
d’Acoz, 2004; d’Udekem d’Acoz and Menioui, 2004; 
d’Udekem d’Acoz and Vader, 2004, 2005a, 2005b. 
The present paper is the follow up of these papers.
 B. watkini sp. nov., a highly characteristic new 
species from the Atlantic coasts of North Africa is 
described herein. This species proves to be common 
around 28°N in lagoons and estuaries, demonstrating 
once more that the North African amphipod fauna is 
largely unknown. The male of B. ledoyeri d’Udekem 
d’Acoz and Menioui, 2004 is illustrated for the fi rst 
time. New morphological information on B. elkaimi 
is given after specimens (including one male) that 
were recently collected on the Atlantic coasts of 
southern Spain and South Portugal. A few illustra-
tions are also given for North African B. guilliam-
soniana (Bate, 1857) and B. chevreuxi d'Udekem 
d'Acoz and Vader, 2005a. A key to the Bathyporeia 
species known with certainty in the eastern Atlantic 
between 14°N and 37°N is given.

Material and methods

The material of B. elkaimi has been collected by the 
fi rst author, the material of the other species by the 
two last authors. The published drawings have been 
made by the fi rst author. The model of description 
is similar albeit not identical to that of d’Udekem 
d’Acoz (2004) and d’Udekem d’Acoz and Menioui 
(2004). After the examination of all the species of 
Bathyporeia, some ratios used in previous papers 
have proved to be of low informative value or re-
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dundant. Such ratios are not included in the descrip-
tion of B. watkini sp. nov. The term ‘pseudorostrum’ 
designates the enlarged fi rst article of the peduncle 
of the fi rst antenna. The terminal crown of setae of 
the third article of the maxillipedal palp is not il-
lustrated. The ‘carpal fang’ is a long single styliform 
spine found on the carpus of the third and fourth 
pereopods in all Bathyporeia species (and at least 
in some Phoxocephalidae). The following abbre-
viations are used for scientifi c institutions: IS for 
the Institut Scientifi que, Rabat; TMU for the Trom-
sø Museum; ZMA for the Zoölogisch Museum, 
Amsterdam. All microscopical preparations have 
been mounted with Faure’s liquid and sealed with 
nail polish.

Systematics

Bathyporeia elkaimi d’Udekem d’Acoz and Menioui, 
2004
(Figs. 1-3)

Bathyporeia elkaimi d’Udekem d’Acoz and Menioui, 
2004: 178, fi gs. 1-4; d’Udekem d’Acoz and Vader, 
2005b: 25.

Material. 3 females (TMU 13 652), South Portugal, Ferragudo, 
south of town, estuary of Arade river, 37°07’N 008°31’W, 
sheltered shore, intertidal, fi ne non-muddy sand, water seepage, 
30-III-2004, leg. C. d’Udekem d’Acoz; 1 female (TMU 13 653), 
same station, 02-IV-2004, leg. C. d’Udekem d’Acoz; 1 mature 
male and 18 females including ovigerous specimens (TMU 
13654), 3 vials of specimens in alcohol, 1 large female dis-
sected and mounted, southwestern Spain, Isla Cristina, Barrio 
Punta del Caíman, 37°12’N 007°19’W, lagoon (northwest of 
the pedestrian bridge across the lagoon), fi ne non-muddy sand, 
tidal channel, 0.1-0.3 m depth, 29-III-2004, leg. C. d’Udekem 
d’Acoz; 5 females (ZMA AMPH 204 667), southwestern Spain, 
Isla Cristina, Barrio Punta del Caíman, 37°12’N 007°19’W, 
lagoon (northwest of the pedestrian bridge across the lagoon), 
fi ne non-muddy sand, tidal channel, 0.1-0.3 m depth, 29-III-
2004, leg. C. d’Udekem d’Acoz.

Descriptive notes. Eye of mature male small. Mature 
male with six articles on major fl agellum of A1 and 
six articles on fl agellum of A2. A2 of male consider-
ably shorter than body, not longer than in female, 
with fl agellum shorter than peduncle. In females 
ultimate article of mandibular palp much narrower 
than antepenultimate. Coxa 2 quite broad, with up to 
14 marginal setae. Coxa 3 with up to 12 marginal 

setae. Posterodistal seta of merus of P5 long in mature 
male. Basis of P6 with posterior border very straight 
and distal lobe almost indistinct. A few spines may 
be present on medial face of basis of P7 (in addition 
to pappose setae). Ischium of P7 reaching 0.41 of 
outer side of merus. Ep3 with ventrolateral spines 
loosely rowed. Peduncle of third uropod with up to 
seven outer spines. Second article of exopod of U3 
always with setae on both sides. Small accessory 
spiniform setae may be present on medial side of U3, 
in addition to plumose setae.
 Colour in life. Semi-transparent, whitish with 
brown viscera, eyes dark red, eggs blue (observations 
after specimens from Isla Cristina).
 Size. Up to 5 mm (females).

Ecology. B. elkaimi is apparently confi ned to sheltered 
habitats such as estuaries and lagoons. Direct observa-
tions in the south of the Iberian Peninsula indicate that 
it is found on fi ne non-muddy sands remaining satu-
rated with water at low tide: occurrence of interstitial 
currents through the sand or sand remaining under 
water. B. elkaimi was not found in sand not saturated 
with water just above the level of the sampling spots. 
The sand of Isla Cristina was well sorted and essen-
tially mineral (mainly well rounded quartz grains and 
some well rounded feldspars grains) with only a very 
low percentage of shell fragments. The species has a 
scattered distribution in the south of the Iberian Pe-
ninsula, where it was found on only two shores despite 
extensive searches. It should be pointed out that no 
other Bathyporeia species were found during our in-
tertidal fi eld work in this area.

Distribution. Atlantic coasts of South Portugal (Fer-
ragudo), South Spain (Isla Cristina) (present mate-
rial) and North Morocco (estuary of the Bou Regreg) 
(d’Udekem d’Acoz and Menioui, 2004).

Discussion. The specimens of the type series were 
few in number, small, in rather poor condition and 
included no males. Furthermore both P7 were dam-
aged in the holotype, which was by far the largest 
type specimen. The recently collected Iberian mate-
rial consists of larger specimens, in excellent condi-
tion, and includes one mature male. It was therefore 
considered appropriate to give additional fi gures of 
this species. In Europe, B. elkaimi is only known from 
the extreme south of the Iberian Peninsula but it is 
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Fig. 1. Bathyporeia elkaimi d’Udekem d’Acoz and Menioui, 2004. Mature male, southern Spain, Atlantic coast, Isla Cristina, Barrio 
Punta del Caimán (TMU 13 654). (a) Head, antennae and mandibular palp. (b) Right P5. (Scale bar: a = 0.35 mm; b = 0.21 mm)
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Fig. 2. Bathyporeia elkaimi d’Udekem d’Acoz and Menioui, 2004. Ovigerous female, southern Spain, Atlantic coast, Isla Cristina, Bar-
rio Punta del Caimán (TMU 13 654). (a) Proximal part of left A1. (b) Mandibular palp. (c) Right coxa 1. (d) Right coxa 2. (e) Left coxa 
3. (f) Anterior part of right P3 (medial spines/setae of propodus not shown). (g) Distal part of right P5. (Scale bar: g = 0.42 mm; a = 0.30 
mm; d, e = 0.26 mm; b = 0.21 mm; c = 0.18 mm; f = 0.13 mm)
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Fig. 3. Bathyporeia elkaimi d’Udekem d’Acoz and Menioui, 2004. Ovigerous female, southern Spain, Atlantic coast, Isla Cristina, Bar-
rio Punta del Caimán (TMU 13 654). (a) Basis of right P6. (b) Right P7. (c) Basis and ischium of left P7 (medial view). (d) Right Ep3. 
(e) Dorsal part of urosomite 1 (right side). (f) Right U1. (g) Left U3. (h) Telson. (Scale bar: a = 0.53 mm; b, c = 0.42 mm; e, h = 0.21 
mm; d, f, g = 0.30 mm)
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Fig. 4. Bathyporeia guilliamsoniana (Bate, 1857). a-h, adult male, North Africa, sample ‘II 24.1’; i-n, adult female, sample ‘II 21 Dakhla’. 
(a) Left coxa 1. (b) Left coxa 2. (c) Posteroventral angle of left coxa 2. (d) Posteroventral angle of right coxa 2. (e) Left coxa 3. (f) Pos-
teroventral angle of left coxa 3. (g) Posteroventral angle of right coxa 3. (h) Urosomite 1 in semi-dorsal view (right spines and setae in 
black). (i) Ventral border of coxa 1. (j) Posteroventral angle of left coxa 2. (k) Posteroventral angle of right coxa 2. (l) Posteroventral 
angle of left coxa 3. (m) Posteroventral angle of right coxa 3. (n) Urosomite 1 in lateral view, right side (only right spine and seta shown). 
(Scale bar: b, e, n = 0.21 mm; c, d, f, g, j, k, l, m = 0.071 mm; a = 0.13 mm; h = 0.14 mm)
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not ruled out that its range extends a little farther 
north. B. elkaimi is probably a warm temperate spe-
cies rather than a subtropical one, since it is replaced 
by B. watkini sp. nov. around 28°N in apparently 
favorable habitats (lagoons and estuaries).

Bathyporeia guilliamsoniana (Bate, 1857)
(Fig. 4)

Thersites Guilliamsoniana Bate, 1857: 146
Bathyporeia guilliamsoniana; d’Udekem d’Acoz, 

2004: 46, figs. 26-36; d’Udekem d’Acoz and 
Vader, 2005b: 13, fi gs. 12-20 (ubi syn.)

Material. 1 adult male (ZMA AMPH 204 672, 2 slides), sample 
‘II 24.1’, bay of Dakhla, 23°48’N 015°48’W, sand with some 
organic content, 8 m depth, 22-III-2004, leg. H.M.C. Echchaoui 
and M. Menioui; 1 adult female (ZMA AMPH 204 671, 1 slide), 
sample ‘II 21 Dakhla’, bay of Dakhla, 23°48’N 015°48’W, sand 
with some organic content, 8 m depth, 22-III-2004, leg. H.M.C. 
Echchaoui and M. Menioui. 

Descriptive notes. The adult male has three posteri-
orly directed spines on the dorsal part of the fi rst 
urosomite on the left side and at least two on the right 
side (the orientation of the microscopical preparation 
does not allow to check if there is a third one on the 
right side). All these spines are large, stout and similar-
sized. In the female, the right coxa 2 and the right coxa 
3 have a reduced tooth, separated from the coxa by a 
shallow notch and the left coxa 3 has no tooth at all.

Ecology. In sand, from extreme lower shore to 75 m 
depth (d’Udekem d’Acoz, 2004).

Distribution. From southern Norway to North Africa 
(23°48’N), Mediterranean, Black Sea (d’Udekem 
d’Acoz and Vader, 2005b).

Discussion. Specimens from Northwest Europe have 
one or two (sometimes three) pairs of spines on the 
fi rst urosomite (d’Udekem d’Acoz, 2004). However 
in this case, only one is large and the other(s) is/are 
very small. The situation observed in the present male 
(three pairs of large spines) is thus very different. In 
the specimens from Canary Islands recorded by 
d’Udekem d’Acoz and Vader (2005a), the teeth of the 
coxae 2-3 also exhibited a trend to reduction, albeit 
not so strong. Since the specimens examined exhibit 
no other differences with European material they are 
considered to be conspecifi c.

Bathyporeia ledoyeri d’Udekem d’Acoz and Menioui, 
2004
(Figs. 5-6)

Bathyporeia ledoyeri d’Udekem d’Acoz and Men-
ioui, 2004: 176, fi gs. 1-4

Material. 1 adult male (ZMA AMPH 204 680, 1 slide), Dakhla, 
sample ‘BE1’, Etoile bay (baie de l’Etoile), 250 km south of the 
bay of Dakhla, 0.2 to 0.5 m depth, fairly coarse sand, 14-I-2004, 
leg. M. Menioui; 1 adult male lost in the mail but previously 
dissected, mounted and illustrated by M. Menioui, Etoile bay 
(baie de l’Etoile), 250 km south of the bay of Dakhla, 05-I-2003, 
coll. M. Menioui.

Descriptive notes on illustrated male. Major fl agellum 
of A1 narrow, extremely long, with 15 articles. Com-
bined length of major fl agellum and the two distal 
articles of the peduncle of A1 2.7 times as long as 
pseudorostrum. Anterior border of third article of 
peduncle of A2 with one group of spiniform setae in 
apical position and one single narrow seta more 
proximally. Flagellum of A2 with 24 articles and 3.5 
times as long as peduncle (i.e. much longer than in 
females). Posterodistal major seta of merus of P5 
very long, just as in females. Spines of the ventrola-
teral surface of Ep3 consisting of two single spines 
and two transverse rows (respectively of two and 
three spines). Peduncle of U1 with fi ve outer distal 
spines. Second article of the outer ramus of U3 with 
one single plumose seta, on medial side.
 Diagnosis of lost male. Pseudorostrum with 
rounded tip, narrow, not overhanging, with one 
proximoventral seta. Major fl agellum of A1 narrow, 
with 13 articles; combined length of the major fl agel-
lum and the two distal articles of the peduncle about 
2.4 times as long as pseudorostrum. Anterior border 
of third article of peduncle of A2 with one group of 
spiniform setae in apical position and one single nar-
row seta more proximally. Flagellum of A2 with 21 
articles and 3.1 times as long as peduncle. Third ar-
ticle of maxillipedal palp with longitudinal row of 
setae on dorsal side (and with two transverse groups 
of anterior setae); second article of palp with four 
setae on dorsal surface. Coxae 1-3 without tooth. 
Coxa 2 with six marginal and two medial setae. Coxa 
3 with six marginal and three medial setae. Carpal 
fang of P4 blunt-tipped with an accessory setule 
considerably overreaching fang. Dactyli of P3-P4 
well developed, slender, with short unguis. Postero-
distal major seta of the merus of P5 very long (over-
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Fig. 5. Bathyporeia ledoyeri d’Udekem d’Acoz and Menioui, 2004, adult male, North Africa, sample ‘BE1’. (a) Head and right antennae. 
(b) Left Md. (c) Palp of left Mxp. (d) Anterior part of right P4 (spines/setae of propodus not shown). (e) Distal part of right P5. (f) Basis 
of right P6. (g) Basis of left P7 (Scale bar: a, f = 0.21 mm; b, c, d, e = 0.18 mm; g = 0.14 mm)
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Fig. 6. Bathyporeia ledoyeri d’Udekem d’Acoz and Menioui, 2004, adult male, North Africa, sample ‘BE1’. (a) Right coxa 1. (b) Right 
coxa 2. (c) Right coxa 3. (d) Right coxa 4. (e) Left Ep3. (f) Left U1. (g) Left U3. (Scale bar: g = 0.18 mm; e = 0.17 mm; d, f = 0.14 mm; 
b, c = 0.13 mm; a = 0.10 mm)
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Fig. 7. Bathyporeia chevreuxi d’Udekem d’Acoz and Vader, 2005; b, d, e, f, g, i, adult male, North Africa, sample ‘Bat III 2Z’, a, c, h, 
female, sample ‘Dakhla B20’. (a) Left A1. (b) Proximal part of right A1. (c) Third article of peduncle of left A2. (d) Right coxa 1. (e) 
Left coxa 2. (f) Propodus and dactylus of left P3 (setae not shown). (g) Propodus and dactylus of left P4 (setae not shown). (h) and (i) 
Distal part of right P5. (Scale bar: h = 0.35 mm; f, g = 0.30 mm; b, i, e = 0.26 mm; a, c = 0.21 mm; d = 0.13 mm)
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Fig. 8. Bathyporeia chevreuxi d’Udekem d’Acoz and Vader, 2005; a, c, d, adult male, North Africa, sample ‘Bat III 2Z’; e, female, sam-
ple ‘Bat 15’; b, f, female, sample ‘Dakhla B20’. (a) Posterior border of basis of left P7. (b) Posterior border of basis of right P7. (c ) and 
(e) Peduncle of right U1. (d) and (f) Peduncle of left U1. (Scale bar = 0.14 mm)
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reaching carpus). Posterior border of basis of P7 
slightly concave. Spines of the ventrolateral surface 
of Ep3 consisting of four single spines and one pair of 
rowed spines. Ep3 without posteroventral tooth. Uro-
somite 1 with an anteriorly directed pair of setae and 
a posteriorly directed pair of well developed stout 
conical spines. Peduncle of U1 with seven spines on 
outer dorsal border. Second article of the outer ramus 
of U3 with one single plumose seta, on medial side.

Ecology. On sand between 0.5 and 12 m (d’Udekem 
d’Acoz and Menioui, 2004).

Distribution. Atlantic coasts of North Africa between 
23°N and 24°N.

Discussion. The male specimens agree quite well 
with the original description of the species (based on 
females only). However, there is an important sexu-
al dimorphism on the antennae (which was not un-
expected). B. ledoyeri is apparently uncommon, but 
this may result from the lack of knowledge about its 
ecological preferences.

Bathyporeia chevreuxi d’Udekem d’Acoz and Vader, 
2005
(Figs. 7-8)

Bathyporeia chevreuxi d’Udekem d’Acoz and Vader, 
2005a: 2763, fi gs. 1-4 (type locality: Dakar, Sen-
egal)

Material. 1 adult male (ZMA AMPH 204 668, 2 slides), sample 
‘Bath III 2Z’, bay of Dakhla, 23°37’N 015°52’W, sand with some 
mud content, 2 m depth, 23-III-2004, leg. H.M.C. Echchaoui and 
M. Menioui; 1 adult female (ZMA AMPH 204 669, 1 slide), sam-
ple ‘Bath II 15’, bay of Dakhla, 23°49’N 015°48’W, sand with 
some organic content, 8 m depth, 24-III-2004; 1 large adult female 
(ZMA AMPH 204 670, 1 slide), sample ‘Bath II 20’, bay of Dakhla, 
23°49’N 015°48’W, sand with some organic content, 8 m depth, 
24-III-2004; 1 ovigerous female (TMU 13 839, 10 slides), Etoile 
bay (baie de l’Etoile), 250 km south of the bay of Dakhla, inter-
tidal, sandy pools, 0-0.5 m depth, 05-I-2003, leg. M. Menioui; 1 
adult female (ZMA AMPH 108 290, in alcohol), Mauritania, Banc 
d’Arguin, Jwile beach, south of Nouadhibou (position of Nouadhi-
bou = 20°55’N 16°56’W), 15-II-1986, leg. W.J. Wolff.

Ecology. On sand and mud between 2 and 9 m depth 
(present data; d’Udekem d’Acoz and Vader, 2005a).

Distribution. Atlantic African coast from Dakhla to 
Dakar (present data; d’Udekem d’Acoz and Vader, 
2005a).

Discussion. The Bathyporeia of the complex tenuipes 
are distributed throughout the whole eastern Atlantic, 
from Denmark to South Africa, as well as in the 
Mediterranean Sea. Small differences have been 
detected between the groups populations and four 
species are assumed, albeit with some reservations, 
by d’Udekem d’Acoz and Vader (2005a): B. tenuipes 
Meinert, 1877 from northwestern Europe, B. lind-
stromi Stebbing, 1906 from the Mediterranean, B. 
chevreuxi d’Udekem d’Acoz and Vader, 2005 from 
the Atlantic coasts of North Africa and Senegal, and 
B. cunctator d’Udekem d’Acoz and Vader, 2005 from 
the Atlantic coasts of South Africa. The specimens 
listed above are considered conspecifi c with the 
material from Senegal, although they exhibit some 
variation in the ornamentation of the peduncle of the 
fi rst uropod.

Bathyporeia watkini sp. nov.
(Figs. 9-14)

Material. 1 adult female holotype [no extra spine on P5 merus] 
(ZMA AMPH 204 673, 1 slide), sample ‘St B’, estuary of Oued 
Louaer, 28°10’37’’N 011°52’24’’W, 0-1 m depth, Donax sand, 
22-V-2004, leg. H.M.C. Echchaoui and M. Menioui; 1 adult fe-
male paratype (ZMA AMPH 204 674, 1 slide), sample ‘KST ME’, 
lagoon of Khnifi ss, 28°00’21”N 012°14’66’’W, about 1 m depth, 
tidal channel of the lagoon, muddy sand, 09-III-2004, leg. H.M.C. 
Echchaoui and M. Menioui; 1 adult female paratype (ZMA AMPH 
204 675, 1 slide), sample ‘Aguig3’, estuary of Oued El Aguig, 
28°43’06’’N 011°33’13’’W, intertidal, coarse sand, 25-V-2004, 
leg. H.M.C. Echchaoui and M. Menioui; 1 adult male paratype 
(ZMA AMPH 204 676, 1 slide), sample ‘O. Fatma 5’, estuary of 
Oued Oum Fatma, 28°12’54’’N 011°48’82’’W, intertidal, 0-0.5 
m depth, 05-III-2004, leg. H.M.C. Echchaoui and M. Menioui; 
1 adult female paratype (TMU 13 656, 1 slide), sample ‘St M09’, 
lagoon of Khnifi ss, 28°00’21’’N 012°14’66’’W, about 1 m depth, 
tidal channel of the lagoon, muddy sand, 09-III-2004, leg. H.
M.C. Echchaoui and M. Menioui; 1 adult male paratype (TMU 
13 657, 1 slide), sample ‘St B male 1’, estuary of Oued Louaer, 
28°10’37’’N 011°52’24’’W, 0-1 m depth, Donax sand, 22-V-2004, 
leg. H.M.C. Echchaoui and M. Menioui; 1 adult male paratype 
(ZMA AMPH 204 677, 1 slide), sample ‘St B male 2’, estuary of 
Oued Louaer, 28°10’37’’N 011°52’24’’W, 0-1 m depth, Donax 
sand, 22-V-2004, leg. H.M.C. Echchaoui and M. Menioui; 1 adult 
male paratype (ZMA AMPH 204 678, 1 slide), sample ‘St B male 
3’, estuary of Oued Louaer, 28°10’37’’N 011°52’24’’W, 0-1 m 
depth, Donax sand, 22-V-2004, leg. H.M.C. Echchaoui and M. 
Menioui; 1 adult male (ZMA AMPH 204 679, 1 slide), sample 
‘KstB’, 30 km north of Tarfaya, 27°57’12’’N 012°39’18’’W, 
intertidal, coarse sand, 05-III-2004, leg. H.M.C. Echchaoui and 
M. Menioui; 53 specimens (IS Bat011), estuary of Oued Louaer, 
28° 10’ 37” N 011° 52’24”W, 0-1 m depth, Donax sand, 22-V-
2004, leg. H.M.C. Echchaoui and M. Menioui; 37 specimens (IS 
BatAg1), estuary of Oued El Aguig, 28°43’06” N 011°33’13”W, 
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Fig. 9. Bathyporeia watkini sp. nov., North Africa, sample ‘St. B’, female holotype. (a) Head and right antennae. (b) Right Md. (c) Right 
Mxp. (d) Right P1 (setae not shown). (e) Dactylus of right P1. (f) Left P2 (setae not shown). (g) Left P3 (setae not shown). (h) Left P4 
(setae not shown). (Scale bar: d, f, g, h = 0.42 mm; a, b = 0.21 mm; c = 0.13 mm; e = 0.10 mm)
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Fig. 10. Bathyporeia watkini sp. nov.; a-g, female holotype, North Africa, sample ‘St. B’; h, adult male paratype, North Africa, sample 
‘St B male 2’. (a) Right coxa 1 (the short seta indicated by an arrow is characteristic of the species). (b) Left coxa 2. (c) Left coxa 3. (d) 
Left coxa 4. (e) Anterior part of right P3 (medial spines/setae of propodus not shown). (f) Anterior part of left P4 (medial spines/setae of 
propodus not shown). (g) Dactylus of left P4. (h) Right P5 (distal part and merus: most common disposition, without extra seta group). 
(Scale bar: d = 0.21 mm; b, c = 0.18 mm; a = 0.14 mm; e, f = 0.10 mm; g = 0.025 mm)
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Fig. 11. Bathyporeia watkini sp. nov., paratypes, North Africa; a, 
sample ‘O Fatma’; b, ‘St M09’. (a) Adult male. (b) Adult female, 
P5 with an extra seta group. (Scale bar = 0.21 mm)

beach, intertidal, 24-V-2004, leg. H.M.C. Echchaoui and M. 
Menioui; 82 specimens (IS BatOfl ), estuary of Oued Oum Fatma, 
28°12’54”N 011°48’82”W, beach, intertidal, 0-0.5 m depth, 05-
III-2004, leg. H.M.C. Echchaoui and M. Menioui; 25 specimens 
(IS BatTarl), shore 30 km north of Tarfaya, 27°57’12”N 
012°39’18”W, intertidal, coarse sand, 11-III-2004, leg. H.M.C. 
Echchaoui and M. Menioui; 6 specimens (IS BatKh1), lagoon of 
Khnifi ss, 28°00’21”N 012°14’66’’W, 1 m depth, 08-III-2004, leg. 
H.M.C. Echchaoui and M. Menioui; 4 specimens (IS BatBe), 
Etoile bay (baie de l’Etoile), 250 km south of Dakhla, 0.2-0.5 m 
depth, 29-III-2004, leg. H.M.C. Echchaoui and M. Menioui.

Etymology. The species is dedicated to the Welsh 
biologist Emrys Watkin who added so much to the 
knowledge of systematics and ecology of the genus 
Bathyporeia (Watkin, 1938, 1939a, 1939b, 1941, 
1942). The name is a genitive.

Description. Species rather stout. Eye with well-de-
veloped ommatidia in adults. Pseudorostrum with 
rounded tip, narrow, not overhanging, with two or three 
(sometimes four) proximoventral setae in adults; de-
velopment and number of apical spines normal. Major 
fl agellum of A1 with fi ve or six articles in females, 

12-15 in male; fi rst article of accessory fl agellum with 
two or three non-apical groups of spines. Flagellum 
of A1 in males very long (combined length of major 
fl agellum and distal two articles of peduncle 2.3-2.5 
times as long as pseudorostrum). Anterior border of 
third article of peduncle of A2 with one group of 
spinules and setae in apical position only or with one 
single seta more proximally (rarely with three groups 
of spines); fl agellum with six or seven articles in fe-
male, 16-22 in male. A2 of adult male 0.65-0.70 times 
as long as body length, with fl agellum 2.5 times as 
long as peduncle (i.e. longer than in female). 
 Penultimate article of mandibular palp elongate.
 Third article of maxillipedal palp with longitudinal 
row of setae on dorsal side (two transverse groups of 
anterior setae are also present); second article of palp 
with an unusually high number of setae on dorsal 
side (13-17); outer plate with 4 [1 specimen exam-
ined] or 5 [5 specimens examined] nodular spines 
(narrower than in other species).
 Coxa 1 anterodorsally angular, without ventral 
tooth, usually with anteroventral angular discontinu-
ity, with well developed ventral setae, without apical 
setule; characteristic very short seta always present 
on anterior 0.25 of ventral border (behind anteroven-
tral long setae), normally associated with a very 
shallow notch (indicated by an arrow on drawings).
 Coxa 2 without posterior tooth; transition between 
anterior and ventral border without angular discon-
tinuity; anterior border convex; anterior and poste-
rior border not parallel; ventral border with 15-19 
narrow and fairly regular-sized setae of normal length 
in adult females; fi ve to nine medial setae.
 Coxa 3 without posterior tooth; anterior and pos-
terior border almost parallel (faintly converging 
downwards); ventral border with 15-21 narrow and 
fairly regular-sized setae of normal length in adult 
females, six or seven medial setae.
 Coxa 4 with 19-23 narrow and fairly regular-sized 
setae, of normal length; posterior setae not setulose; 
three or four medial setae.
 P3 with carpal fang usually not reaching tip of 
propodus, distally blunt, with accessory setule; ac-
cessory setule not reaching or just overreaching tip 
of carpal fang; propodus rather stout; outer spines/
setae of propodus in normal number (seven or eight), 
strong and rather long; dactylus very short, stout, 
with short unguis, with posterior border convex. 
Propodus of P3 longer than propodus of P4.
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Fig. 12. Bathyporeia watkini sp. nov., North Africa, sample ‘St. B’, female holotype. (a) Right P5. (b) Left P6. (c) Left P7. (d) Posterior 
border of basis of left P7. (e) Basis and ischium of right P7 (medial side). (Scale bar: c = 0.35 mm; a, b = 0.30 mm; e = 0.21 mm; d = 
0.14 mm)
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Fig. 13. Bathyporeia watkini sp. nov., North Africa, sample ‘St. B’, female holotype. (a) Right side of dorsal part of fi rst urosomite (only 
right spines/setae illustrated). (b) Right Ep1 (broken in two parts and re-assembled on the drawing). (c) Left Ep2. (d) Left Ep3. (e) Right 
U1. (f) Left U2. (g) Right U3. (h) Telson. (Scale bar: b, c, d, g = 0.21 mm; e = 0.18 mm; f, h = 0.14 mm; a = 0.10 mm)
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Fig. 14. Bathyporeia watkini sp. nov., North Africa, adult male paratypes; a, c-g, sample ‘KStB’; b, sample ‘B male 2’. (a) Head and right 
antennae. (b) Right coxa 1 (the short seta indicated by an arrow is characteristic of the species). (c) Left coxa 2. (d) Left coxa 3. (e) Left Ep1. 
(f) Left Ep3. (g) Left U3. (Scale bar: a = 0.30 mm; f, g = 0.21 mm; c, d = 0.15 mm; e = 0.20 mm)
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 Ratio between propodus length and merus length 
of P3 in adult female: 0.71-0.74. 
 Ratio between dactylus length and propodus length 
of P3 in adult female: 0.15-0.17. 
 Ratio between length and width of dactylus of P3 
in adult female: 2.9. 
 Ratio between unguis length and total length of 
dactylus of P3 in adult female: 0.22. 
 Ratio between unguis length and dactylus width 
in P3 of adult female: 0.64.
 P4 with carpal fang not reaching tip of propodus, 
distally blunt, with accessory setule; accessory setule 
not reaching or just overreaching tip of carpal fang; 
propodus rather stout; outer spines/setae of propodus 
in normal number (six to eight), strong and rather 
long; dactylus very short, stout, with short unguis, 
with posterior border convex. 
 Median part of anterior border of basis of P5 
straight; merus elliptic, not unusually broad; pos-
teromedian seta group of merus with one long and 
strong major seta and one 0.18-0.26 times as long as 
non-setulose accessory seta; a second posteromedian 
seta group sometimes present behind the normal one; 
posterodistal seta group with one long and strong 
straight seta (nearly reaching or just overreaching tip 
of carpus), and one well developed accessory seta 
(no sexual dimorphism); longest posterior spine of 
carpus not reaching or just overreaching tip of pro-
podus. Posterodistal lobe of basis of P6 protruding 
or not; anterior border regularly convex; posterior 
border distinctly but not strongly convex. Merus of 
P6 with three or four posterior groups of spines/setae 
and four or fi ve anterior groups; longest seta of each 
anterior seta group of signifi cantly increasing size 
towards distal part of merus; carpus without poste-
rior spines (distal group not considered); propodus 
with two posterolateral, and three anteromedial 
groups of spines (terminal crown of spines not con-
sidered). Spines of carpus and merus long and of 
normal robustness.
 P7 with anterior border of basis straight and 
posterior border convex; posterior border of basis 
with slender ornamentation (9-14 very regular-sized 
short setae); medial side without spines in females. 
Ischium short, reaching 0.40-0.41 of outer side of 
merus; anterodistal border barely concave on outer 
side, distinctly concave on medial side; posterodis-
tal border nearly straight on outer side, weakly 
concave on medial side. Spines of carpus and merus 

of normal length and robustness. Middle of poste-
rior border of Ep1 angular, not produced in a 
tooth.
 Middle of posterior border of Ep2 angular 
barely protruding, not angular, not produced in a 
tooth. Ventrolateral surface of Ep2 with long plu-
mose setae anteriorly, with glabrous spiniform setae 
posteriorly, similar to those of Ep3.
 Ep3 with posteroventral border regularly rounded, 
without posteroventral tooth, with fi ve to nine single 
spines (none in tranverse rows), with zero to one 
setule on ventral border, with one to four setules on 
posterior border.
 Urosomite 1 with one pair of anteriorly directed 
setae, three (sometimes one) pairs of posteriorly di-
rected minute spiniform setae (much narrower than 
in any other species); ventrolateral border without 
strong setae arising from outer side.
 Peduncle of uropod 1: outer dorsal border with six 
to eight spines consisting of following succession: 
1) four to six short robust spines, 2) the usual penul-
timate short robust spine, 3) very short space followed 
by very strong distal spine; dorsomedial border with 
fi ve to seven single styliform spines or spiniform 
setae. Rami of normal length and rather slender; inner 
ramus with border facing outer ramus, with only one 
long spine in subdistal position. Spines on rami of 
normal robustness. 
 Peduncle of uropod 2 of normal proportions, 
outer dorsal border with four to seven short and robust 
spines; dorsomedial border with three strong spines, 
one may be associated with one to three narrow setae. 
Rami of normal length and robustness; inner ramus 
with border facing outer ramus with only one long 
spine in subdistal position. Spines on rami of normal 
robustness. 
 Peduncle of uropod 3 with longest distal spine not 
reaching tip of inner ramus (spines of inner ramus 
excluded); outer border of peduncle of uropod 3 with 
one or two groups of two to three spiniform setae. 
Inner ramus elliptic, with two to fi ve spines. Outer 
ramus with fi rst article narrow, second article of 
normal length and width. Second article of outer 
ramus with two to four medial setae, without outer 
setae. Medial side of outer ramus (fi rst and second 
articles together) with 9-21 long, plumose setae 
(highest numbers in males); distal plumose seta of 
the fi rst article and sometimes other plumose setae 
associated with an accessory non-setulose spiniform 
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seta; all plumose setae much longer than longest 
setae on outer side. Outer side of outer ramus (fi rst 
and second article together) with four to six groups 
of two or three spiniform setae, which can be longer 
than width of outer ramus. Ratio between length of 
second article and length of fi rst article: 0.24-0.28. 
Ratio between length of second article and width of 
fi rst article: 1.2-1.5. 
 Telson of typical morphology; lobes without me-
dial setae.
 Size. Usually between 6.0 and 6.5 mm, sometimes 
up to 8 mm. 
 Colour in life. More or less translucent, yellowish 
white with a few red dots. Eyes black, sometimes 
brown. 

Ecology. Lagoons and estuaries, sand, coarse sand, 
muddy sand, from lower shore to 1 m depth. Very 
common species. It seems to be an important part of 
the diet of some species of seabirds, especially the 
herring gull Larus argentatus Pontoppidan, 1763. 
The genus Bathyporeia (B. pelagica) has already been 
recorded in the diet of seabirds, in northwestern 
Europe (Pienkowski, 1983).

Distribution. Atlantic coasts of North Africa, around 
28°N.

Discussion. B. watkini sp. nov. is a highly character-
istic species. The males have a very long fl agellum 
on A1. The second article of the palp of the maxilliped 
has an unusually high number of long and strong setae 
on the dorsal surface; the nodular spines of the outer 
plate are more slender than in other species. The coxa 
1 is unusually massive and always exhibits a charac-
teristic short seta on the anterior part of the ventral 
border behind the long anteroventral setae. The dac-
tyli of P3-P4 are remarkably short. The ventrolateral 
surface of the second epimeral plate exhibits long 
plumose setae (as in other Bathyporeia species) on the 
anterior half, but spines similar to those of the third 
epimeral plate on the posterior half (which is a unique 
disposition for the genus). The spines of the ventrola-
teral surface of the third epimeral plate do not form 
transverse rows (although they are not in low number). 
The reduced size and the setiform structure of the 
posteriorly directed dorsal spines of the fi rst urosomite 
are unique in the genus Bathyporeia. However, one of 
the most remarkable characteristics of the species is 

the occurrence in some specimens of a second group 
of posteromedian group of setae on the merus of the 
fi fth pereopod. This disposition has never been ob-
served before in the genus Bathyporeia. Such speci-
mens are, however, rather uncommon. This disposition 
is reminiscent of that observed in Amphiporeia law-
renciana Shoemaker, 1929 as illustrated by Shoe-
maker (1930: 36, fi g. 14b), in which there is often a 
single short seta behind the posteromedian seta group 
of the fi fth pereopod.

Key to the East Atlantic Bathyporeia species 
known to occur in the eastern Atlantic between 
14°N and 37°N

Southern records of B. pilosa Lindström, 1855 (see 
Elkaïm, 1974; Bayed, 1991), B. pelagica (Bate, 1857) 
(see Elkaïm, 1974; Marques, 1981; Marques and 
Bellan Santini, 1985; Dexter, 1988; Bayed, 1991; 
Cruz et al., 2003), B. elegans Watkin, 1938 (see 
Elkaïm, 1976), and B. nana Toulmond, 1966 (see 
Conradi and López-González, 1999) are considered 
either as unreliable or erroneous and these species 
have therefore been omitted from the key. Bathy-
poreia sp. is known from a single mutilated female 
from Dakar. This possibly undescribed species has 
been briefl y described but not named by d’Udekem 
d’Acoz and Vader (2005a). Other species not known 
with certainty from the area such as B. elegans, B. 
nana and B. phaiophthalma Bellan-Santini, 1973 
should also key out as Bathyporeia sp. A key to all 
known Bathyporeia species is given by d’Udekem 
d’Acoz and Vader (2005a).

1.  Posterodistal seta group of merus of P5 with a short spiniform 
seta, shorter than half of carpus length  ................................... 2

-  Posterior seta group of merus of P5 with a long slender seta, 
longer than half of carpus length  ............................................... 3

2.  Coxa 2 with anterior and posterior borders strongly diverging 
downwards. Carpus of P6 with one or two groups of spines on 
posterior border (in addition to distal group). Ventrolateral 
border of urosomite 1 with spiniform setae. Proximal dorsal 
setae of outer border of peduncle of U1 slender and rather 
long  ..........................................................  Bathyporeia chevreuxi 

d’Udekem d’Acoz and Vader, 2005
-  Coxa 2 with anterior and posterior borders parallel or nearly 

so. Carpus of P6 without groups of spines on posterior border 
(besides distal group). Ventrolateral border of urosomite 1 
without spiniform setae. Dorsal setae of outer border of pe-
duncle of U1 all stout and short  .......................  Adult males of 

B. guilliamsoniana (Bate, 1857)
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3.  Carpal fang of P3-P4 blunt-tipped with accessory setule. [Coxa 
1 without tooth. Ep3 without posteroventral tooth]  ............. 4

-  Carpal fang of P3-P4 with tip slender, without accessory 
setule  ............................................................................................... 6

4.  Dactylus of P3-P4 slender or robust, not curved and with short 
unguis. Second article of exopod of U3 with seta(e) on me-
dial side only. Urosomite 1 with pair of anteriorly directed 
setae and one to three pairs of posteriorly directed spines (may 
be setiform and quite short)  ....................................................... 5

-  Dactylus of P3-P4 slender, curved and with long unguis. 
Second article of exopod of U3 with setae on both sides. 
Urosomite 1 with pair of anteriorly directed setae but without 
pair of posteriorly directed spines  ...........................  B. elkaimi 

d’Udekem d’Acoz and Menioui, 2004
5.  Dorsal surface of second article of Mxp palp with four to six 

strong long setae in adults. Coxa 1 anteriorly not especially 
broad, without ventral angular discontinuity, without very 
short seta behind the anteroventral long setae. Dactylus of 
P3-P4 normally developed and fairly slender. Posterior border 
of basis of P7 straight or slightly concave. Ventrolateral surface 
of Ep3 with one or two transverse rows of spines in addition 
to two to four single spines. Urosomite 1 with pair of well 
developed and stout posteriorly directed dorsal conical spines 
(besides pair of anteriorly directed setae)  .............  B. ledoyeri 

d’Udekem d’Acoz and Menioui, 2004
-  Dorsal surface of second article of Mxp palp with 13-17 strong 

long setae in adults. Coxa 1 usually anteriorly very broad, 
usually with ventral angular discontinuity, with characteristic 
very short seta behind the anteroventral long setae. Dactylus 
of P3-P4 very short and stout. Posterior border of basis of P7 
convex. Ventrolateral surface of Ep3 with spines scattered and 
not forming transverse rows. Urosomite 1 with at least one 
pair of short and slender posteriorly directed dorsal setiform 
spines (besides pair of anteriorly directed setae)  .....................  
 ..........................................................................  B. watkini sp. nov.

6.  Ep3 with tooth  .............................................................................. 7
- Ep3 without tooth  .............................................  Bathyporeia sp.
7.  Coxa 1 acute, with ventral tooth. Basis of P5-P7 with many 

setae on posterior border. Ep3 with many ventrolateral spines, 
most spines forming transverse rows. Second article of U3 
with several setae on both sides. Up to 7 mm long  .................
 .................................................  Females and immature males of 

B. guilliamsoniana (Bate, 1857)
-  Coxa 1 blunt, without ventral tooth. Basis of P5-P7 with one 

to three spines/setae on posterior border. Ep3 with one single 
spine. Second article of U3 with a seta on medial side and 
none on outer side. About 3 mm long  .............  B. microceras 

d’Udekem d’Acoz and Menioui, 2004

Acknowledgements

We are deeply indebted to Prof. Wim Vader for his 
pertinent remarks during this study, and we would like 
to thank Jesper Hansen (Tromsø Museum, Department 
of Geology) for examining a sample of sand from Isla 
Cristina, where B. elkaimi has been collected.

References

Barnard JL, Barnard CM. 1983. Freshwater Amphipoda of the 
world, I. Evolutionary patterns and II. Handbook and bibliog-
raphy. Hayfi eld Associates, Mt. Vernon, Virginia, 1-830.

Bayed A. 1991. Etude écologique des écosystèmes de plages de 
sable fi n de la côte atlantique marocaine. Thèse d’État Es-
Sciences, Université Mohammed V, Rabat, 1-215.

Bousfi eld EL, Shih C-T. 1994. The phyletic classifi cation of 
amphipod crustaceans: problems in resolution. Amphipacifi -
ca 1 (3): 76-134.

Conradi M, López-González PJ. 1999. The benthic Gammari-
dea (Crustacea, Amphipoda) fauna of Algeciras Bay (Strait 
of Gibraltar): distributional ecology and some biogeographi-
cal considerations. Helgol. Mar. Res. 53: 2-8.

Cruz S, Gamito S, Marques JC. 2003. Spatial distribution of 
peracarids in the intertidal zone of the Ria Formosa (Portu-
gal). Crustaceana 76 (4): 411-431.

Dexter DM. 1988. The sandy beach fauna of Portugal. Arq. 
Mus. Bocage (Nova Série) 1 (8): 101-110.

Elkaïm B. 1974. Contribution à l’étude écologique d’un estuaire 
atlantique marocain: l’estuaire du Bou Regreg. Thèse de Doc-
torat de l’Université de Bordeaux I n° d’ordre 446, n° 
d’enregistrement CNRS A.O.7305, 1-251.

Elkaïm B. 1976. Bionomie et écologie des peuplements des sub-
strats meubles d’un estuaire atlantique marocain: l’estuaire du 
Bou Regreg. 1. Unités indicatrices infralittorales. Vie Milieu 
(B) 26 (1): 107-169.

Marques JC. 1981. Contribuição para o estudo sistemático e 
ecológico dos anfípodes do litoral português. Primeiros re-
sultados acerca de uma colecção recolhida na faixa costeira 
do Cabo Carvoeiro à Ponta do Sardão. Ciência, Lisboa (4) 1 
(2-3): 45-72. 

Marques JC, Bellan-Santini D. 1985. Contribution à l’étude 
systématique et écologique des amphipodes (Crustacea, Am-
phipoda) des côtes du Portugal. Premier inventaire des es-
pèces (gammariens et caprelliens). Ciênc. Biol. Ecol. Syst. 5: 
299-353.

Pienkowski MW. 1983. Surface activity of some intertidal in-
vertebrates in relation to temperature and the foraging behav-
iour of their shorebird predators. Mar. Ecol. Prog. Ser. 11: 
141-150.

Shoemaker CR. 1930. The Amphipoda of the Cheticamp Ex-
pedition of 1917. Contr. Can. Biol. Fish. (N.S.) 5 (10): 221-
359.

Udekem d’Acoz C d’. 2004. The genus Bathyporeia Lindström, 
1855 in Western Europe (Crustacea, Amphipoda, Pontoporei-
idae). Zool. Verh. Leiden. 348: 1-162.

Udekem d’Acoz C d’, Berge J. 2003. Vestigial structures in 
pontoporeiid and stegocephalid amphipods (Crustacea, Am-
phipoda, Gammaridea). Bull. Inst. roy. Sci. nat. Belg. Biol./
Bull. K. Belg. Inst. nat. Wet. Biol. 73: 107-113.

Udekem d’Acoz C d’, Menioui M. 2004. On 3 new Bathy-
poreia from the Atlantic coasts of North Africa (Crustacea, 
Amphipoda, Pontoporeiidae). Cah. Biol. Mar. 45: 175-
195.

Udekem d’Acoz C d’, Vader W. 2004. Case 3311. Bathyporeia 
elegans Watkin, 1938 (Crustacea, Amphipoda): proposed 
conservation. Bull. Zool. Nom. 61 (3): 162-164.



300 d’Udekem d’Acoz et al. – Further observations on Bathyporeia (Crustacea, Amphipoda)

Watkin EE. 1939b. The pelagic phase in the life history of the 
amphipod genus Bathyporeia. J. mar. biol. Ass. U.K. 23: 
467-481.

Watkin EE. 1941. Observations on the night tidal migrant Crus-
tacea of Kames Bay. J. mar. biol. Ass. U.K. 25: 81-96.

Watkin EE. 1942. The macrofauna of the intertidal sand of 
Kames Bay, Millport, Buteshire. Trans. R. Soc. Edinburgh 
60 (2): 543-561.

Received: 15 December 2004
Accepted: 10 April 2005

Udekem d’Acoz C. d’, Vader W. 2005a. New records of West 
and South African Bathyporeia, with the description of four 
new species and a key to all the species of the genus (Crusta-
cea, Amphipoda). J. Nat. Hist. 39 (30): 2759-2794.

Udekem d’Acoz C. d’, Vader W. 2005b. The Mediterranean 
Bathyporeia revisited (Crustacea, Amphipoda, Pontoporeii-
dae), with the description of a new species. Boll. Mus. civ. 
Stor. nat. Verona 29: 3-38.

Watkin EE. 1938. A revision of the amphipod genus Bathy-
poreia Lindström. J. mar. biol. Ass. U.K. 23: 211-236.

Watkin EE. 1939a. The swimming and burrowing habits of 
some species of the amphipod genus Bathyporeia. J. mar. 
biol. Ass. U.K. 23: 457-465.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1800
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1800
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1800
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


