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RESUMEN

Las aguas que rodean el archipiélago canario constituyen las de mayor riqueza de espe-
cies de lofogastridos en el Océano Atlantico, con doce especies meso y batipelagicas de este
grupo. Esta diversidad es debida a la elevada intensidad de nuestros conjuntamente con las fa-
vorables condiciones marinas. Todas las especies citadas son propias de esta zona, aunque el
grado de endemicidad es muy bajo. Diez especies son consideradas cosmopolitas y dos presen-
tan una distribucion restringida al area Atlantica, encontrandose limitada una de ellas al Atlantico
Este. Ademas, se analizan a nivel biogeografico las areas de distribucion de las especies canarias
de lofogastridos con zonas adyacentes (Macaronesia, Mediterraneo y Costa Atlantica Africana).

Palabras clave: Crustacea, Lophogastrida, plancton, mesopelagico. batipelagico. islas
Canarias, Océano Atlantico

ABSTRACT

The species numbers of lophogastrids in open waters off E. Atlantic islands (Azores.
Madeira, Canaries, and Cape Verdes) exceed those in waters off N.W. African continental
coasts and in the Mediterranean Sea. With twelve currently known, mainly meso- to bathy-
pelagic species, the waters off the Canary Islands appear to be the most species-rich in the At-
lantic Ocean. This comparatively large number may reflect high sampling intensity in
combination with favourable environmental conditions. All the here documented species ap-
pear to be indigenous, but the degree of endemism is very low: ten Canarian species are cos-
mopolitans, two are endemic to the Atlantic, only one of the latter two is restricted to the E.
Atlantic. Biogeographical data are provided for the lophogastrids from the Canary Islands
and surrounding areas (Macaronesian region, Mediterranean and Atlantic African coasts).

Key words: Crustacea, Lophogastrida, plankton, mesopelagic, bathypelagic, Canary
Islands, Atlantic Ocean
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INTRODUCTION

The present contribution critically evaluates the literature data along with original
records of lophogastrid species in the framework of large-scale surveys on the marine biodi-
versity of the Canary archipelago. Consideration is also given to the species diversity in open
waters off the Canaries versus that off other E. Atlantic archipelagos, off W. African coasts,
and in the Mediterranean Sea. The literature data for the Gulf of Mexico is provided for com-
parison. Finally, the importance of potential endemics as opposed to pan-thalassic cos-
mopolitans for local faunas is evaluated.

The lophogastrids are shrimp-like marine crustaceans with stalked eyes. They are char-
acterized by an elongate carapace fused with anterior thoracic segments but not with some of
the terminal ones. Eight pairs of biramous thoracic legs are present, all or only some equipped
with gills. Thoracic exopods are feebly to moderately developed, supporting the respiratory
current and swimming; the endopods are variously specialized, such as for filter feeding and
grasping prey. Females carry eggs and larvae in a brood pouch below the thorax. A marsupium
is formed by seven pairs of oostegites. The five pairs of pleopods act as strong swimming
legs; all are biramous and well developed in both sexes, without sexual dimorphism. No sta-
tocyst is present in the tail fan.

Members of this order occur in all oceans except the Arctic Ocean. They are generally
meso- to bathypelagic (mostly > 1,000 m depth), but a few —mostly bentho-pelagic— species
are common in shallower waters (< 200 m depth, e.g. many populations of Lophogaster typ-
icus M. Sars, 1857). Interestingly, this group shows more species in the Pacific and Indian
Oceans than in the Atlantic Ocean. Currently, a total of 50 living species plus one non-nomino-
typical subspecies, belonging to eight genera and three families (Lophogastridae,
Gnathophausiidae, and Eucopiidae), are recognized for the Lophogastrida (Anderson [2]).

MATERIALS AND METHODS

Body length was measured from tip of rostrum to terminal margin of telson without spines.
Most material studied was from pelagic and also epibenthic samples taken by the expeditions
listed below. For additional sampling campaigns see Wittmann et a/. [71]. From this extensive ma-
terial, only those species are treated here in detail that were (also) confirmed for the Canaries.

Expeditions CANCAP-I (Madeira, 1976), CANCAP-II (Canaries, Morocco, 1977), CAN-
CAP-III (Madeira, Mauritania, 1978), CANCAP-V (Azores, 1981), and CANCAP-VII
(Cape Verde, 1986), and TYRO Mauritania-II (1988). Expeditions organized and material
deposited in the National Natural History Museum (Rijksmuseum) Leiden.

Expedition ANTARKTIS-XXIII/2 organized by the Alfred-Wegener-Institut fiir Polar- und
Meeresforschung, Bremerhaven: Pelagic samples taken in the S. Atlantic and Antarctic
during southern summer 2005/06 with the vessel PFS Polarstern, leg. Ute Miihlenhardt-
Siegel. Material at the Zoological Museum Hamburg.

Expeditions Kana Koeki, Norpax Equat. Himb. (tropical Pacific, 1977-1979), Dominator
Cruise 021 (tropical Pacific, 1982), and Sargasso Eel & Maine, Cruise 83 (N.W. Atlantic,
1983). Material determined for the Smithsonian Oceanographic Sorting Center.

Cruise 113 by FS “Poseidon” (off Portugal, 1984). Material at the Senckenberg Museum,
Frankfurt am Main; coll. n® 39206-39212.
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RESULTS

Order Lophogastrida G.O. Sars, 1870
Family Eucopiidae G.O. Sars, 1885

Eucopia australis Dana, 1852

Eucopia australis Dana [13]: 609-611, P1. 40 (10a-m): Calman [5]: 15; Illig [35]: 404-405;
Nouvel [45]: 26-27, P1. I (17-19); Tattersall [60]: 48-49. Fig. 4C-D: Wittmann [70]: 130,
Fig. 257; Wittmann & Wirtz [73]; Haroun & Garrido [30]; Wittmann et al. [71]: Fukuoka
[23]: 407-408; Price et al. [52].

Material studied: S. Atlantic and Antarctic (all samples from expedition ANTARKTIS-XXIII/2): 11
spec., N of Bouvet Island, sta. 30-1, combined rectangular midwater trawls (RMT 1 and RMT 8). tow
from 51.0117S 6.1283E to 51.1783S 6.3800E, 3,130-1,000 m, bottom 3,738 m, 25 Nov. 2005.- 2 spec.,
off Bouvet Island, sta. 34-1, RMT 8, tow from 55.0367S 2.9817E to 54.9150S 2.8317E, 1,000-2,429 m,
bottom 2,860 m, 26 Nov. 2005.- 6 spec., Lazarev Sea, sta. 93-5, combined RMT 1 and RMT 8§, tow
from 64.9950S 2.9867W to 64.8083S 2.8300W, 1,000-3,003 m. bottom 3.270 m, 23 Dec. 2005.- 1 spec..
Antarctic, NNW of Atka bay, sta. 127-1, RMT 8§, tow from 69.4600S 8.9567W to 69.4083S 9.2117W,
1,000 m, bottom 2,850 m, 2 Jan. 2006.- 2 F ad., 1 M ad., 1 F subad., 3 imm., 3 juv., Antarctic, NNW of
Atka bay, sta. 127-2, RMT 8, tow from 69.4083S 9.2183W to 69.2883S 9.6917W. 1,000-2,500 m. bot-
tom 3,400 m, 2 Jan. 2006.

Distribution.- Depth range: 600-6,000 m. Cosmopolitan, but not found in Arctic waters. Well
known from Antarctic, S. Atlantic, and Indian Oceans according to Ortmann [47, 48], Hansen
[27], Zimmer [76], and Illig [35]. These samples confirm previous records from the S. At-
lantic and Antarctic. In addition, this species was recorded by Calman [5] for deep waters SW
off Ireland; by Nouvel [45] for the Azores, based on two juveniles only; and by Tattersall [60]
for waters off Cape Verde Islands. Given in faunal lists by Haroun & Garrido [30] for the Ca-
naries and by Price et al. [52] for the Gulf of Mexico.

Eucopia grimaldii H. Nouvel, 1942

Eucopia Grimaldii Nouvel [44]: 5-6, Figs. 5-8; [45]: 40-43, P1. 1I (36-40).

Eucopia grimaldii - Tattersall & Tattersall [63]: 106-108, Fig. 11a; Tattersall [60]: 54-56, Fig.
5;[61]: 146; Casanova [7]: 20-22, 385, Fig. 6; Lagardére [37]: 812-813; Casanova ez al. [8]:
60-61, Figs. 2-3; Wittmann & Wirtz [73]; Hargreaves [29]: 12, Tabs. 2, 4-6; Haroun & Gar-
rido [30]; Wittmann et a/. [71]; Fukuoka [23]: 408-409: Price et al. [52]: San Vicente [53].

Eucopia grimaldi - Vereshchaka [65]: 118.

Material studied: N.W. Atlantic.- 2 F ad., body length 25.2-27.9 mm, | imm., NW of Bermuda. 32.417N
64.983W, 1,000-2,000 m. 13 Sept. 1989, leg. Teddy Tucker: Bermuda Aquarium, Natural History Mu-

seum and Zoo.

Distribution.- Depth range: 300-3,000 m. Cosmopolitan, but not found in the Arctic and
Antarctic Oceans. Recorded by Nouvel [45] from Azores. Canaries. and off Brittany. Reported
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by Tattersall & Tattersall [63] for waters off Azores and Madeira, and by Tattersall [60] for wa-
ters off Cape Verde Islands.

Eucopia major Hansen, 1910

Eucopia major Hansen [26]: 21, PL. [ (4a-b); Illig [35]: 405; Nouvel [45]: 28-29, P1. 1 (20-25);
Tattersall [62]: 33; Springer & Bullis [59]; Furnestin [24]: 181; Lagardere [37]: 812-813;
Wittmann & Wirtz [73]; Haroun & Garrido [30]; Wittmann ez al. [71]; San Vicente [53].

Material studied: Canary Islands.- 1 M ad., body length 66.8 mm, SW of Fuerteventura, Punta de Mor-
rojable, 27.967N 14.200W, CANCAP-II, sta. 2.68, ring-trawl, 1,700 m, bottom 1,810 m, 29 Aug. 1977,
22.20-00.55 hrs.- 1 F imm. 37.1 mm, SW of El Hierro, off Punta de Orchilla, 27. 600N 18.267W, CAN-
CAP-II, sta. 2.140, ring-trawl with weight, 2,000 m, bottom > 2,800 m, 9 Sept. 1977, 3.15-6.15 hrs.

Distribution.- Depth range 1000-5000 m. Boreal to tropical waters of the Atlantic, Indian, and
Pacific Oceans. Recorded by Nouvel [45] from Golfe de Gascogne, Canaries, and off the
coast of Morocco. Indicated by Furnestin [24] with query for the Gulf of Lion (Mediter-
ranean). The present results confirm the previous records from the Canaries.

Eucopia sculpticauda Faxon, 1893

Eucopia sculpticauda Faxon [21]: 218; [22]: 219-221, Pls. K (2, 2d), LIII (1-1d); Hansen
[25]: 7, Fig. 4; Illig [35]: 400-403, Figs. 1-6; Fage [20]: 56-60, Figs. 40-42; Nouvel [45]:
22-26, P1. 1 (14-16); Tattersall & Tattersall [63]: 109-112, Figs. 12-13; Tattersall [60]: 52-
54; [61]: 146; Casanova [7]: 300-302, 387-389, Fig. 86, Tab. 52; Lagardére [37]: 813-
814; Wittmann & Wirtz [73]; Haroun & Garrido [30]; Wittmann ef al. [71]: 1262, Tab. I;
Price et al. [52].

Eucopia intermedia Hansen [25]: 5-7, Figs. 2-3.

Material studied: Madeira.- 1 F ad., body length 42.8 mm, S of Porto Santo, 32.883N 16.367W, CAN-
CAP-III, sta. 3.021, ring-traw] with weight, wire 2,500 m, bottom 2,580-3,220 m, 16 Oct. 1978.- 1 imm.
29.6 mm, S of Madeira, 32.500N 16.817W, CANCAP-I, sta. 116, ring trawl, wire 500 m, bottom 2,320-
2,420 m, 18 Mar. 1976.- 1 M ad. 40.3 mm, S of Madeira, 32.367N 16.917W, CANCAP-III, sta. 3.046,
ring-trawl with stone, wire 2,000 m, bottom 3,160-3,200 m, 19 Oct. 1978.- 1 F ad. 47.1 mm, SE of
Madeira, 32.450N 16.883W, CANCAP-, sta. 1.105, ring-trawl, wire 1250 m, bottom 2,500-2,650 m, 17
Mar. 1976.- 1 F ad. 42.8 mm, S of Porto Santo, 32.883N 16.367W, CANCAP-III, sta. 3.021, ring-trawl
with weight, wire 2,500 m, bottom 2,580-3,220 m, 16 Oct. 1978.

Morocco.- 1 M ad. 40.0 mm, W of Cape Yubi, 28.017N 13.367W, CANCAP-II, sta. 2.52, ring-
trawl with weight, 400 m, bottom 570 m, 00.30-01.40 hrs, 28 Aug. 1977.
Canary Islands.- | imm. 12.5 mm, SW of Fuerteventura, Punta de Morrojable, 27.967N 14.200W, CAN-
CAP-II, sta. 2.68, ring-trawl, 1,700 m, bottom 1,810 m, 22.20-00.55 hrs, 29 Aug. 1977.- 1 juv. 11.3 mm,
sampling data as before, 8 Sept. 1994.- 1 F ad. 48.0 mm, SW of El Hierro, off Punta de Orchilla, 27.667N
18.167W, CANCAP-II, sta. 2.116, ring-trawl with weight, 1,000 m, bottom 2,500 m, 2.20-3.40 hrs, 5
Sept. 1977.- 2 F ad. 48.2-53.4 mm, 1 juv. with head missing, SW of El Hierro, off Punta de Orchilla,
27.600N 18.267W, CANCAP-II, sta. 2.140, ring-trawl with weight, 2,000 m, bottom > 2,800 m, 3.15-
6.15 hrs, 8 Sept. 1977.- For additional materials see Wittmann et al. [71].

Mauritania.- 1 F ad. 50.0 mm in 2 parts, off Banc d’Arguin, 19.717N 17.500W, TYRO Maurita-
nia-II, sta. MAU.104, 3.5 m Agassiz trawl in 1,500 m, 17 June 1988.
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Cape Verde Islands.- 1 F ad. 56.8 mm, S of Santiago. 14.85N 23.25W, CANCAP-VII, sta. 7.001,
midwater trawl, 0-750 m, 18 Aug. 1986.- |1 F ad. 32.2 mm, 2 M ad. 30.0-30.6 mm, S of Branco. 16.517N
24.817W, CANCAP-VII, sta. 7.148, midwater trawl, 0-1,100 m, 4/5 Sept. 1986.

Tropical Pacific.- | F ad. 52 mm, tow from 4.017N 150.183W to 4.183N 150.216W, 1.100 m,
Norpax Equat. Himb., sta. 77-12-16, 11 Dec. 1977.

Distribution.- Depth range: 400-6.000 m. Cosmopolitan, but not found in the Arctic and
Antarctic Oceans. Recorded by Illig [35] and Tattersall [60] for waters off Cape Verde Is-
lands; by Fage [20] and Nouvel [45] from Azores, Madeira, Canaries, and off the coasts all
along western Africa, from waters near Iceland, Hebrides, off Mexico and the Cape of Good
Hope. The present results fit well with this distributional scheme.

Eucopia unguiculata (Willemoes-Suhm, 1875)

Chalaraspis unguiculata Willemoes-Suhm [67]: 37-43, PI. VIII.

Eucopia unguiculata - Colosi [11]: 2; 11lig [35]: 403-405; Tattersall & Tattersall [63]: 101-106.
Figs. 9-11; Tattersall [60]: 50-52, Fig. 4A-B; Springer & Bullis [59]; Wittmann & Wirtz
[73]; Haroun & Garrido [30]; Nikoforos [40]; Wittmann ez al. [71]: 1263, Tab. I; Price et
al. [52]; San Vicente [53].

Eucopia Hanseni Nouvel [44]: 3, Figs. 1-4; Fage [20]: 47-56, Fig. 36; Nouvel [45]: 30-40, Pl.
1(26-35).

Eucopia hanseni - Furnestin [24]: 181; Hoenigman [31]: 606-607, Fig. 3; Casanova [7]: 20-
38,201, Figs. 5-8, 48, 53, 55, 58, 70; Lagardére & Nouvel [38]: 384; Lagardére [37]: 811-
812; Cartes & Sorbe [6]: 191, 194; Tabs. 1-2; San Vicente [53].

Material studied: N.W. Atlantic.- 1 M ad., body length 27.7 mm, NW of Bermuda, 32.417N 64.983W.
1000-2000 m, 13 Sept. 1989, leg. Teddy Tucker; Bermuda Aquarium, Natural History Museum and Zoo.

Mediterranean.- 1 fragmented subad. ca. 20 mm, Levantine Sea. S of Crete, tow with trawl from
34.383N 26.033E to 34.383N 26.087E, 4178-4390 m. F.S. Meteor cruise 5. section 1, sta. M3-22Ku. 18
Jan. 1987, leg. Senckenberg Institut Wilhelmshafen.

Madeira.- 1 F ad. 24.0 mm, 2 F subad., 2 F imm.. S of Porto Santo, 32.883N 16.367W. CANCAP-
111, sta. 3.021, ring-trawl with weight, wire 2,500 m, bottom 2,580-3,220 m, 16 Oct. 1978.- 6 imm./juv.. S
of Porto Santo, 32.883N 16.400W, CANCAP-III, sta. 3.035, ring-trawl with weight. wire 1.000 m. bottom
3,024-3,196 m, 17 Oct. 1978.- 2 F imm. 21.5-25.1 mm, SE of Madeira, 32.583N 16.733W, CANCAP-I.
sta. 1.035, ring-trawl, wire 1,250 m, bottom about 2,000 m, 10 Mar. 1976.- | imm. 13.1 mm. S of Madeira.
32.567N 16.850W, CANCAP-I, sta. 88, ring-trawl, wire 1,500 m, bottom 1,920-2,060 m, 16 Mar. 1976.-
1 M 29.3 mm, | imm., S of Madeira, 32.517N 16.883W, CANCAP-I, sta. 1.115, ring-trawl, wire 1,000 m.
bottom 2,350-2,400 m, 18 Mar. 1976, 22.20-00.55 hrs.- 1 F subad. 27.7 mm, 1 M subad. 27.0 mm, S of
Madeira, 32.5N 16.9W, CANCAP-I, sta. 89, ring-trawl, wire 2,000 m, bottom 2,200-2,370 m, 16 Mar.
1976.- 4 F ad. 25.3-28.8 mm, S of Madeira, 32.500N 16.817W, CANCAP-I, sta. 116, ring trawl, wire
500 m, bottom 2,320-2,420 m, 18 Mar. 1976.- 1 M ad. 30.0 mm, 2 F ad. 27.6-28.5 mm. 1 F subad., 1 imm.,
SE of Madeira, 32.450N 16.883W, CANCAP-L, sta. 1.105, ring-trawl, wire 1,250 m, bottom 2,500-2,650 m,
17 Mar. 1976.- 1 F ad. 25.1 mm, 8 F subad., 4 imm., 6 juv., S of Madeira, 32.367N 16.917W. CANCAP-
I11, sta. 3.046, ring-trawl with stone, wire 2,000 m, bottom 3,160-3,200 m. 19 Oct. 1978.

Selvagens Islands.- Samples listed in Wittmann et al. [71].

Morocco.- 7 imm. 15.3-20.4 mm, 10 juv., W of Cape Yubi. 28.033N 13.450W, CANCAP-IL. sta.
2.42, ring-trawl with weight, 750 m. bottom 1,000 m. 27 Aug. 1977, 03.50-05.30 hrs.- 3 F ad. 20.0-26.2
mm, | M ad. 21.3 mm, | F subad., 2 imm., W of Cape Yubi, 28.017N 13.367W, CANCAP-II. sta. 2.52,
ring-trawl with weight, 400 m, bottom 570 m, 28 Aug. 1977. 00.30-01.40 hrs.
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Canary Islands.- 1 F ad. 28.7 mm, 2 M ad. 27.2-31.1 mm, SW of Fuerteventura, Punta de Mor-
rojable, 27.967N 14.200W, CANCAP-II, sta. 2.68, ring-trawl, 1,700 m, bottom 1,810 m, 29 Aug.
1977, 22.20-00.55 hrs.- 1 F ad. 28.6 mm, S of Fuerteventura, Punta Jandia, 27.783N 14.400W, CAN-
CAP-II, sta. 2.06, abyssal plain at 2,050 m depth, 2.4 m Agassiz trawl, 23 Aug. 1977.- 1 M ad. 30.1
mm, 5 F ad. 25.5-31.2 mm, 1 F subad., 2 imm., 2 juv., SW of El Hierro, off Punta de Orchilla,
27.600N 18.267W, CANCAP-II, sta. 2.140, ring-traw] with weight, 2,000 m, bottom > 2,800 m, 8
Sept. 1977, 3.15-6.15 hrs.- 1 F imm. 25.6 mm, 1 imm. 25.5 mm, SW of El Hierro, off Punta de Or-
chilla, 27. 550N 18.167W, CANCAP-II, sta. 2.151, ring-trawl with weight, 2,500 m, bottom 3,000
m, 10 Sept. 1977, 2.15-6.00 hrs.- 1 M ad. 26.2 mm, SW of El Hierro, off Punta de Orchilla, 27.
350N 18.017W, CANCAP-II, sta. 2.164, ring-trawl, 0-2,000 m, bottom 2,700 m, 10 Sept. 1977,
21.14-00.45 hrs.

Mauritania.- Fragments of 1 F ad. and 1 F subad., off Mauritania, 18.850N 16.933W, TYRO Mau-
ritania-II, sta. MAU.041, 3.5 m Agassiz trawl, 800-840 m, 10 June 1988.

Cape Verde Islands.- 1 F ad. 27.6 mm, 1 F imm., S of Branco, 16.517N 24.817W, CANCAP-VII,
sta. 7.148, midwater trawl, 0-1,100 m, 4/5 Sept. 1986.- 2 F ad. 25.0-28.2 mm, N of [lheu Grande,
15.133N 24.583W, CANCAP-VII, sta. 7.035, midwater trawl, 0-2,000 m, 23/24 Aug. 1986.- 1 M ad. 32.8
mm, 4 F subad. 26.2-29.3 mm, S of Santiago, 14.85N 23.25W, CANCAP-VI], sta. 7.001, midwater
trawl, 0-750 m, 18 Aug. 1986.

S. Atlantic.- 3 spec., N of Bouvet Island, ANTARKTIS-XXIII/2, sta. 30-1, combined rectangular
midwater trawls (RMT 1 and RMT 8), tow from 51.0117S 6.1283E to 51.1783S 6.3800E. 1,000-3,130
m, bottom 3,738 m, 25 Nov. 2005.

Distribution.- Depth range: 100-6,500 m. Mostly in tropical to temperate waters of the Pa-
cific, Indian, and Atlantic Oceans, also in boreal and subarctic waters; absent in the Arctic
and Antarctic Oceans. Recorded by Colosi [10, 11] from the Bosporus (Marmora Sea) and the
Gulf of Naples (Mediterranean), and by Illig [35] from waters off Madeira, Mauritania, and
Senegal. Reported by Fage [20] and Nouvel [45] as E. Hanseni from many stations in the E.
Atlantic between 37°S and 48°N, including Azores, Madeira, Canaries, and waters off the
coast of Morocco; and from many stations in the W. Mediterranean between Gibraltar and
Sardinia. Reported by Tattersall [60] as E. unguiculata for waters off Cape Verde Islands. The
present results confirm previous records from the Atlantic.

Fam. Gnathophausiidae Udrescu, 1984
Gnathophausia gracilis Willemoes-Suhm, 1875

Gnathophausia gracilis Willemoes-Suhm [67]: 33-37, PL. IX (1-15); Illig [35]: 409-410, Figs.
15-17; Fage [19]: 27-34, Figs. 27-30; Vereshchaka [65]: 118; Wittmann & Wirtz {73];
Haroun & Garrido [30]; Wittmann et al. [71]; Price et al. [52].

Gnathophausia gracilis var. brevispinis Wood-Mason & Alcock [74]: 188.

Gnathophausia brevispinis - Wood-Mason & Alcock [75]: 269; Faxon [22]: 216-218, 257-258,
262, Pl J.

Gnathophausia dentata Faxon [21]: 217.

Gnathophausia bidentata llig [34]: 229-230, Fig. 2.

Material studied: Canary Islands.- 1 M ad., body length 69.8 mm, SW of El Hierro, off Punta de Or-

chilla, 27.600N 18.267W, CANCAP-II, sta. 2.140, ring-trawl with weight, 2,000 m, bottom > 2,800 m,
8 Sept. 1977, 3.15-6.15 hrs.
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Cape Verde Islands.- 2 imm. 76.8-79.3 mm, 1 juv.. N of llheu Grande, 15.133N 24.583W, CAN-
CAP-VII, sta. 7.035, midwater trawl, 0-2.000 m, 23,24 Aug. 1986.

N-Pacific (all samples by Norpax Equat. Himb.).- 2 F subad. 46-57 mm: 1 M ad. 68 mm. tow
from 4.017N 150.183W to 4.183N 150.216W. 1,100 m, sta. 77-12-16, 11 Dec. 1977.- 1 F subad. 50
mm, tow from 13.5N 150.0W to 13.317N 150.000W, 950 m, sta. 78-1-2, 7 Jan. 1978.- 2 F subad. 56-66
mm, | M subad. 48 mm, 2 juv., tow from 20.017N 150.200W to 19.967N 150.383W, 900 m, sta. 77-12-
34, 17 Dec. 1977.- 2 juv. 39-44 mm, tow from 21.33N 158.33W to 21.35N 158.50W, 1,100 m, sta. 78-
05-6, 2 May 1978.

Distribution.- Depth range: 900-5,000 m. Circumtropical, so far not recorded from boreal to arc-
tic waters. Reported by Fage [19] from (sub)tropical waters of all oceans, including waters off
the Canary and Cape Verde Islands. The present results fit well with this distributional scheme.

Gnathophausia zoea Willemoes-Suhm, 1873

Gnathophausia zoéa Willemoes-Suhm [66]: 401; [67]: 32-33, 37, Pl. X (4); Illig [35]: 408-
409, Figs. 13-14: Nouvel [45]: 15-19, P1. 1 (12), Tab. I; Tattersall & Tattersall [63]: 82-88,
Figs. 3-5.

Gnathophausia willemoesii Sars [56]: 38, P1. V (1-6): Faxon [22]: 215. PL. K (1)

Gnathophausia zoea var. sarsi Wood-Mason & Alcock [74]: 187.

Gnathophausia cristata Illig [34]: 319-321, Figs. A-B.

Gnathophausia zoea - Fage [19]: 34-39, Figs. 31-36; Lagardere & Nouvel [38]: 377-382,
Figs. 1-10; Lagardére [37]: 810; Vereshchaka [65]: 118; Escobar-Briones & Soto [17];
Diirr [15]; Wittmann & Wirtz [73]; Diirr & Gonzalez [16]; Haroun & Garrido [30]:
Wittmann et al. [71]: 1261; Price et al. [52]; San Vicente [53].

Material studied: N.E. Atlantic off Portugal (all samples from FS “Poseidon” cruises).- 1 F ad., body
length 54.4 mm. 41.155N 9.333W, sta. Pos 113-9/kul 1002. 800-900 m, 20 Nov. 1984.- 1 M ad. 42.9 mm.
40.120N 9.838W, sta. Pos 113-11 ZD 1010. 1.160-1,340 m, 21 Nov. 1984.- 1 M ad. 44.9 mm, 39.217N
10.360W, sta. Pos 113-16 ZD 1017, 1,380-1,450 m. 22 Nov. 1984.- 2 imm. 24.9-35.8 mm, 39.217N
10.210W, sta. Po-113/1017 ZD, 740-920 m, 22 Nov. 1984.

Canary Islands.- 2 spec. 31.7-35.2 mm, SW of Fuerteventura, Punta de Morrojable. 27.967N
14.200W, CANCAP-IL, sta. 2.68, ring-trawl, 1,700 m, bottom 1,810 m. 29 Aug. 1977, 22.20-00.55 hrs.-
1 spec. ca. 47 mm, SW of El Hierro, off Punta de Orchilla. 27.65N 18.20W, CANCAP-II. sta. 2.123. ring-
trawl with weight, 1,500 m, bottom > 2,000 m. 2.25-4.50 hrs, 6 Sept. 1977.- 1 F subad. ca. 48.9 mm.
SW of El Hierro, off Punta de Orchilla, 27.667N 18.167W. CANCAP-II, sta. 2.130. 1.2 m Agassiz trawl.
1,500-1,800 m, 8 Sept. 1977.

Mauritania.- 3 F ad. 57.7-62.3 mm. 2 M ad. 52.5-56.7 mm. 1 imm.. off Mauritania. 20.367N
17.900W, CANCAP-III, sta. 3.119. 5 m beam trawl, 1.000 m, 28 Oct. 1978.- 1 M ad. 58.4 mm. | F subad.
57.5 mm, 3 imm., off Banc d"Arguin, 19.717N 17.500\W. TYRO Mauritania-Il, sta. MAU.104. 3.5 m
Agassiz trawl in 1,500 m, 17 June 1988.- 2 F ad. 62.3-63.8 mm, 4 M ad. 53.2-64.9 mm, 4 subad., 5 imm..
off Mauritania, 19.150N 16.867W, TYRO Mauritania-II, sta. MAU.062, 2.4 m Agassiz trawl, 800-1,200
m, steep slope, 12 June 1988.- 3 F ad. 49.6-59.7 mm, 2 M ad. 58.4-60.0 mm, 1 M subad., 4 imm., 2 juv.,
off Mauritania, 19.050N 16.967W, TYRO Mauritania-II. sta. MAU.042, 3.5 m Agassiz trawl in §20-990
m, 10 June 1988.- 1 F ad. 48.5 mm. 4 M ad. 51.1-64.0 mm, 6 F subad., off Mauritania, 18.850N 16.933W
TYRO Mauritania-II, sta. MAU.041. 3.5 m Agassiz trawl in 800-840 m. 10 June 1988.

Cape Verde Islands.- 1 spec. ca. 47 mm in 2 parts, N of [lheu Grande. 16.567N 24.683W. CAN-
CAP-VII, sta. 7.147. 1.2 m Agassiz trawl in 1.500-1.627 m, 4 Sept. 1986.- | F imm. ca. 51 mm. SE of
Sao Nicolau. off Preguica. 16.533N 24.233W. CANCAP-VII. sta. 7.137, 1.2 m Agassiz trawl in 715 m.
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3 Sept. 1986.- | spec. 26.8 mm, S of Santiago, Pta Temerosa, 14.883N 23.533W, CANCAP-VII, sta.
7.023, 1.2 m Agassiz trawl in 525 m, 22 Aug. 1986.

N. Pacific (all samples by Norpax Equat. Himb.).- 1 M ad. 103 mm, 2 M imm., 2 juv., tow from
21.33N 158.33W to 21.35N 158.50W, 1,200 m, sta. 78-05-5, 2 May 1978.- 4 juv. 62-73 mm, tow from
21.33N 158.33W to 21.35N 158.50W, 1,100 m, sta. 78-05-6, 2 May 1978.- 1 F ad. 113 mm, 1 F imm.,
tow from 21.33N 158.33W to 21.50N 158.50W, 1,100 m, sta. 77-11-5, 1 Nov. 1977.

Distribution.- Depth range: 400-6,000 m. Cosmopolitan, mainly (sub)tropical, also in boreal
to subarctic waters, but not in the Arctic Ocean. Recorded by Fage [19] and Nouvel [45] from
the Azores. Cited by Nouvel [45] for Atlantic waters between Greenland and the Cape of
Good Hope. First record for the Canaries by Wittmann ez al. [71]. Cited by San Vicente [53]
for the Mediterranean. The present results fit well with the previously known distribution.

Neognathophausia gigas Willemoes-Suhm, 1873

Gnathophausia gigas Willemoes-Suhm [66]: 400; [67]: 28-31, 37, Pls. IX (16-17), X (2-3);
Fage [19]: 24-27, Fig. 26; Nouvel [45]: 12-15, P1. I (5-11); Tattersall & Tattersall [63]:
77-82, Figs. 1-2; Lagardere [37]: 810.

Gnathophausia drepanephora Holt & Tattersall [32]: 113, 142. Fig. I, P1. XVIII; Ortmann
[48]: 38; Illig 1930: 408.

Neognathophausia gigas - Petryashev [49]: 47-48, PL. 1 (1-5); [50]: 959, 968-969, Fig. 2;
[51]: Tab. 2; Wittmann & Wirtz [73]; Haroun & Garrido [30]; Wittmann et al. [71]: 1261,
Tab. I; Fukuoka [23]: 405-406.

Material studied: N. Pacific.- 1 F subad., body length 107 mm, 1 M subad. 99 mm, 4 F imm., 3 juv.,
Bering Sea, 53.227N 163.838W, Dominator Cruise 021, sta. 75, midwater trawl, 681 m, 1 Aug. 1982.-
1 juv. 52 mm, tow from 21.33N 158.33W to 21.35N 158.50W, 1,100 m, Norpax Equat. Himb., sta. 78-
05-6, 2 May 1978.

Distribution.- Depth range: 300-4,000 m. Cosmopolitan, but not found in the Arctic Ocean.
Recorded by Fage [19] for temperate to tropical waters of the Pacific and the N. Atlantic, in-
cluding the Cape Verde Islands; by Nouvel [45] from the Azores, Brittany, and Gibraltar; by
Haroun & Garrido [30] for the Canaries. The E. Atlantic distribution ranges from Ireland to
Dakar according to Nouvel [45].

Neognathophausia ingens (Dohrn, 1870)

Lophogaster ingens Dohrn [14]: 610, P1. 31 (12-14).

Gnathophausia ingens - Sars [56]: 30, PL II; Illig [35]: 407-408, Figs. 11-12; Fage [19]; 15-
24, Figs. 20, 24-25; Nouvel [45]: 9-12, P1. [ (4); Tattersall [60]: 31-35; Casanova [7]: 328-
330; Escobar-Briones & Soto [17]: Tab. 1.

Gnathophausia calcarata Sars [56]: 35, Pl. IV; Ortmann [48]: 30, P1. I (2a-f).

Gnathophausia bengalensis Wood-Mason & Alcock [75]: 269.

Gnathophausia doryphora 1llig [34]: 227, Fig. 1A-D.

Neognathophausia ingens - Petryashev [49]: 47-48; [50]: 959, 968-969, Fig. 3; [51]: Tab. 2;
Diirr [15]; Wittmann & Wirtz [73]; Dirr & Gonzalez [16]; Haroun & Garrido [30];
Wittmann ez al. [71]: 1261, Tab. L.
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Material studied: Madeira.- 1 juv., body length 36.8 mm. SE of Madeira. 32.583N 16.733W, CANCAP-
1, sta. 1.035, ring-trawl. wire 1.250 m. bottom about 2,000 m. 10 Mar. 1976.

Canary Islands.- Samples listed in Wittmann er al. [71].

Cape Verde Islands.- 1 spec. 90.3 mm, SW of Sal. 16.700N 23.683W, CANCAP-VII, sta. 7.114,
0-330 m, midwater trawl, 31 Aug. 1986.- 1 spec. 49.4 mm. S of Branco. 16.517N 24.817W, CANCAP-
VI, sta. 7.148, 0-1,100 m, midwater trawl, 4-5 Sept. 1986.

Tropical Pacific (all samples by Norpax Equat. Himb.).- 2 M ad. 112-122 mm, 2 F imm., 4 juv.,
tow from 21.33N 158.33W to 21.50N 158.50W, 1,200 m, sta. 78-05-5, 2 May 1978.- 1 F subad., tow
from 21.33N 158.33W to 21.50N 158.50W, 310 m. sta. 77-11-2, 31 Oct. 1977.- | F imm. 84 mm, 1 juv.,
tow from 21.33N 158.33W to 21.50N 158.50W, 1,100 m, sta. 77-11-5. 1 Nov. 1977.- 3 juv. 36-40 mm.
tow from 15.083N 150.183W to 15.217N 150.183W, 295 m. sta. 77-12-30. 15 Dec. 1977.- 1 F subad.
88 mm, tow from 14.983N 153.000W to 15.083N 153.000W. 400 m. sta. 79-02-8. 19 Feb. 1978.- 3 juv.
38-54 mm, tow from 14.733N 157.983W to 14.617N 157.983W. 330 m, sta. 79-5-3, 12 May 1979.- 1 F
subad. 181 mm, tow from 9.850N 150.000W to 9.833N 150.017W, 1,500 m, sta. 79-2-1, § Feb. 1979.-
2 juv. 58-72 mm. 0.867N 153.033W t0 0.967N 153.033W, 360 m. sta. 79-5-12, 23 May 1979.- 2 juv. 38-
63 mm, tow from 1.367S 150.167W to 1.483S 150.167W. 290 m. sta. 77-12-10, 9 Dec. 1977.- 1 juv. 70
mm, tow from 3.067S 157.950W to 3.067S 157.833W, 320 m. sta. 78-5-11. 20 May 1978.- 1 juv. 70 mm,
tow from 6.967S 158.117W to 6.833S 158.133W, 335 m. sta. 77-12-6. 6 Dec. 1977.

Distribution.- Depth range: 200-4,000 m. Circumtropical, ranging from temperate to tropi-
cal latitudes. Recorded by Fage [19] from the Pacific. Indian, and Atlantic Oceans: including
waters off Azores. Madeira, Canary. and Cape Verde archipelagos. and off the continental
coasts of Morocco and West Sahara. Recorded by Nouvel [45] from the Azores. Canaries.
and Gibraltar. Details for the Canaries in Wittmann ez al. [71]. The present results fit well
with the already known distribution.

Fam. Lophogastridae G.O. Sars, 1870
Chalaraspidum alarum (Willemoes-Suhm, 1876)

Chalaraspis alata Willemoes-Suhm [68]: 592; Fage [18]: 68-75. Figs. I-VII: [19]: 4.
Figs. 1-10.

Chalaraspidum alatum - Willemoes-Suhm [69]: 521; Tattersall [62]: 14-15: Tattersall [60]: 28-
30, Fig. 1; Springer & Bullis [59]; Haroun & Garrido [30]; Price ez al. [52].

Eclyvtaspis alata - Faxon [22]: 219.

Distribution.- Depth range: 1,000-3.000 m. Cosmopolitan. but so far not recorded from the
Arctic and Antarctic Oceans. [t was listed by Haroun & Garrido [30] for the fauna of the Ca-
naries, by Springer & Bullis [59] and Price ez al. [52] for the Gulf of Mexico. A damaged
specimen of this genus was recorded without determination at species level by Zimmer [76]
trom the Azores.

Lophogaster spinosus Ortmann, 1907
Lophogaster spinosus Ortmann [48]: 26-27, P1. [ (1a, b): Fage [20]: 23-29, Figs. 13-15. 16f.

17g; Casanova [7]: 352, Fig. 82: Diirr [15]; Diirr & Gonzalez [16]: Wittmann et al. [71]:
1261-1262, Tab. L.
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Material studied: Canary Islands.- Samples listed in Wittmann ef al. [71].

NW-Atlantic.- 1 F subad., body length 26 mm, 2 juv., tow from 24.772N 70.410W to 24.745N
70.440W, Sargasso Eel & Maine, Cruise 83, sta. 1014, 280 m, 17 Feb. 1983.- 1 F subad. 24 mm, 2 juv.,
tow from 24.747N 70.385W to 24.718N 70.405W, Sargasso Eel & Maine, Cruise 83, sta. 1055; ALQ
1/16, 304 m, 24 Feb. 1983.

Distribution.- Depth range: 200-5,000 m. According to Fage [20] restricted to tropical and
subtropical waters of the W.- and E. Atlantic. The present results fit well with this distribu-
tional scheme.

Lophogaster typicus M. Sars, 1857

Lophogaster typicus Sars [57]: 160; [58]: 1-37, Tabs. I-111; Norman [42]: 459; [43]: 10; Colosi
[10]: 6-7, Figs. 7, 7a; [11]: 2; Illig [35]: 405; Fage [20]: 7-13, figs. 2-4, 16b, 17b; Nouvel
[45]: 7-8, P1. I (1-3); Tattersall & Tattersall [62]: 90-97, Figs. 6-8; Tattersall [61]: 145;
Hoenigman [31]: 605-606, Fig. 2; Lagardere & Nouvel [38]: 382-383; Katagan [36]: 288;
Wittmann & Stagl [72]: 160; Diirr [15]; Diirr & Gonzalez [16]; Nikoforos [40]; Wittmann
etal [71]: 1262, Tab. II; San Vicente [53].

Ctenomysis alata Norman [41]: 151.

Lophogaster serratus Bjorck [4]: 6-8, Figs. 1-5.

Material studied: Boreal to temperate N.E. Atlantic.- 3 F ad., body length 18.0-20.5 mm, 3 M ad. 17.7-
20.0 mm, Norway, Hjeltefjord, 61.583N 4.917E, 260 m, 4 July 1978, leg. Torleiv Brattegard.- 1 F ad.
24.4 mm, 1 F ad. with pleon missing, Norway, W of Stavanger 59.112N 3.083E, 153-156 m, 7 Aug. 1984,
Senckenberg Museum, Frankfurt am Main.- 1 F ad. 18.7 mm, 4 M ad. 18.2-23.5 mm, 1 F subad., off Por-
tugal, 41.9217N 9.3167W, FS “Poseidon”, sta. Po-113-7 ZD2 999, 6 F ad. 25.5-32.1 mm, 4 M ad.
25.5-27.1 mm, 3 juv., off N-Portugal, 41.917N 9.333W, FS “Poseidon”, sta. Pos113-7 ZD1
998, 175-184 m, 18 Nov. 1984.- For sample off Ireland see Wittmann & Stagl [72].

Azores.- 1 Fad. 21.8 mm, S of Sao Miguel, 37.650N 25.517W, CANCAP-V, sta. 5.012, van Veen
grab in 480 m, 26 May 1981.

Mediterranean.- 1 F ad. 17.5 mm, Adriatic Sea, off Zirje, 43.5847N 15.6333E, Ockelmann
epibenthic sledge in 199 m, mud, 12 Sept. 1971, leg. Peter Cate.- 1 F ad. 15.8 mm, Adriatic Sea, E of
Ancona, 42.4633N 17.1667E, Ockelmann epibenthic sledge in 400 m, 4 July 1973, leg. Peter Cate.- 1
F ad. 20.7 mm, Sardinia, Gulf of Cagliari, 539-560 m, 20 July 1984, 07:48-09:25 hrs.- | F ad. 21.5 mm,
1 M imm., Sardinia, Gulf of Cagliari, 329-402 m, 20 July 1984, 16:00-17:30 hrs.- For sample off Messina
see Wittmann & Stagl [72].

Canary Islands.- 1 M 23.8 mm, S of Fuerteventura, Punta Jandia, 28.050N 14.483W, CANCAP-
I, sta. 2.03, van Veen grab in 140-200 m, 23 Aug. 1977, 22.20-00.55 hrs.

Mauritania.- 3 M ad. 19.0-23.4 mm, off Mauritania, 18.833N 16.467W, TYRO Mauritania-II,
sta. MAU.022, 1.2 m Agassiz trawl in 60-66 m, 8 June 1988.

Distribution.- Mainly bentho-pelagic in 30-500 m. Fage [20] provided a number of records
from the Mediterranean and concluded that this species may be restricted to the N.E. Atlantic
and Mediterranean. According to Nouvel [45], it occurs in the E. Atlantic from Norway to
Mauritania, throughout the Mediterranean Sea, and as far east as the Bosporus. In line with this,
Tattersall & Tattersall [63] and Tattersall [61] argued that previous records from the Pacific may
be attributed to other species and concluded that L. typicus may be restricted to the (N&S) E.
Atlantic and Mediterranean. The present results fit well with this distributional scheme.
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DISCUSSION

Taxonomic notes

The following discussions may help to reduce certain confusions and misunderstand-
ings in the literature about lophogastrids:
Status of E. hanseni Nouvel, 1942, versus Eucopia unguiculata Willemoes-Suhm,
1875.- Willemoes-Suhm [67] described E. unguiculata based on material of the “Challenger”
expedition. Hansen [26] re-examined this material and concluded that it actually belongs to
three different species, E. unguiculata, E. australis, and E. sculpticauda. Nouvel [44] noted
much confusion about the identity of £. unguiculata and proposed to suppress this taxon in
favour of two new taxa, established by him in the same publication as E. ianseni and E.
grimaldii. According to the nomenclatorial code of that time, still valid today (ICZN [33]), he
ought not to have suppressed but to have revised the taxon unguiculata and to have described
only one new species (probably E. grimaldii based on longer spines on the telson). Therefore
we agree with Tattersall [60], who considered E. hanseni a junior synonym of E. unguiculata.
Status of the genus Neognathophausia Petryashev, 1992, versus Gnathophausia Wille-
moes-Suhm, 1873.- Fage [19] established three morphologically distinct groups within the
genus Gnathophausia: group 1 with G. ingens and G. gigas, group Il with G. gracilis only. and
group I1I with all remaining species of the genus. Later. Tattersall [60] essentially confirmed
this grouping, but she argued that it would not be practical for taxonomic purposes. Based on
the structure of antennal scale, maxillipeds, and abdominal pleura, Petryashev [49] defined a
new genus, named Neognathophausia, to include all members of group 1. Casanova ez al. [8],
however, rejected the definition of the new genus. Their conclusion was based on rRNA gene
sequences and morphological data, in their opinion pointing to a basal position of G. gracilis
with respect to the two remaining groups. However, they examined only one species per group,
which appears quantitatively insufficient to estimate genetic distance between multi-species
groups. Unless further evidence is presented, Neognathophausia may be maintained, as al-
ready practiced (without detailed reasoning) by Wittmann ez al. [71], Petryashev [50, 51].
Fukuoka [23], and Anderson [2].
Doubtful Mediterranean records of Lophogaster affinis Colosi, 1930.- This species is
well known from the Red Sea and Indian Ocean (Colosi [12], Coifmann [9], Nouvel [46],
Almeida Prado-Por [1]). Previous reports for the Mediterranean were found only in second-
ary literature (Miiller [39], Nikoforos [40], San Vicente [53]). These later reports may be based
merely on erroneous interpretation of a puzzling formulation by Fage [20] on p. 20: “Mais il
existe, de [ 'autre coté de la Méditerranée, dans la moitié septentrionale de la Mer Rouge, une
forme décrite par Colosi (1929) sous le nome de L. affinis ... ” to our translation “But on the
other side of the Mediterranean, in the northern half of the Red Sea, there is a form described
by Colosi (1929) under the name L. affinis ...”. From this and additional data, we conclude
that this species has so far never been found in the Mediterranean.

Diversity and distribution of the Canarian lophogastrids

Most species show a widespread geographical distribution, typical of oceanic, meso-
to bathypelagic organisms. Tab. 1 compiles the so far known distribution of the diverse species
in mostly subtropical waters of the N.E. Atlantic, for comparison also including the Gulf of
Mexico. Ten out of the twelve species from the Canary Islands have a world-wide distribu-
tion. The remaining two species are endemic for the Atlantic Ocean. i.e. Lophogaster spinosus
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on both sides of the Atlantic, and L. typicus only in the E. Atlantic. A similar pattern is found
in the Gulf of Mexico: nine out of the eleven species are cosmopolitan, only L. americanus
and L. longirostris are endemic for the western Atlantic (species list compiled from Springer
& Bullis [59], Escobar-Briones & Soto [17], and Price et al. [52]).

The Canaries apparently represent the most species-rich area in the Atlantic due to high
sampling intensity in combination with favourable natural conditions: comparably high plank-
ton and micronekton densities representing good feeding grounds influenced by the Saharan
upwelling along the African Atlantic coast, < 90 km from the Canary archipelago (Barton et
al. [3]), and strong depth gradients allowing deep-water organisms to approach closely to the
islands. Compared with the four N.E. Atlantic archipelagos considered in table 1, fewer species
are reported along the continental coasts of Morocco and Mauritania compared to the Canary
Islands. The same pattern is found in the oligotrophic Mediterranean basin, characterized by
a ‘shallow’ entrance through the Strait of Gibraltar and by warmer, more saline bottom water.
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