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RESUMEN 

Durante las tres campañas con el barco oceanográfico "La Bocaina" ("La Bo
caina 04-97", "Lll Bocaina 11-97" y "ECOS 04-99"), se llevaron a cabo una serie de 
55 arrastres con red de arrast re comercial pelágica, entre 10 Y 700 111 de profundidad, 
en aguas cercanas y adyacentes a Lanzarote, Fuerteventura. Gran Canaria. Tenerife y 
La Gomera. Islas Canarias. De ellos. 48 arrastres fueron fructíferos, de los que en 34 
se capturaron 13.66 1 peces mesopelágicos, pertenecientes a 31 famil ias, 83 géneros y 
147 especies. 

C inco especies son nuevas citas para e l área de las Islas Canarias: Eustomias 
bige/owi. Aristostomias grima/dii (Stomiidae). Stemonosudis intermedia (Paralepidi
dac), Diaphus vanhoeJ/eni y Lampanyctus nobilis (Myctophidac). 

Más del 50 % de los peces mesopelágicos capturados son miembros de la fami
lia Myctophidae. con Hygophum hygomii y Lohianchia dojleini como especies más 
abundantes. Las familias que se han capturado con más frecuencia son: Gonoslomati
dae, Phosichthyidlle y Stomiidae. 

Se recolectaron ejemplares de peces mesopelágicos sobre la plataforma insular. 
lo que puede reflejar el límiete de la especial situac ión ecológica en bordes oceánicos. 
lÍpica de islas oceánicas y montañas submarinas. Algunos mictofidos especialmente 
Ceraloscape/us maderensis , Hygophum hygomii, Lohianchia dajleini y Notoscopelus 
resp/endens se encontraron en profundidades neríticas no típicas. 110 sólo en áreas con 
fenómenos hidrológicos especiales (C0I110 remolinos o afloramiento), lo que sugiere 
que su presencia nerítica es debida a la activa migración hori zontal. Estas especies se 
pueden considerar como algunos de los migradores verticales y hori zontales más ex
tensivos de la fauna marina mesopelágica Canaria. 

Los arrastres con un mayor número de especies tuvieron lugar en el sureste de 
FuenevcnlUra (un área probable de alloramiento local) y en el suroeste de Gran Cana
ria (un área con al menos un remolino). Pero los índices de diversidad (S han non H' 
and 1') demostraron que estas áreas no representan necesariamente las estaciones de 
arrastres con más diversidad. Un análisis de cluster Bray-Curtis probó que el agrupa
miento va en correlación a la profundidad del fondo, con una diferencia marcada entre 
los arrastres neríticos y oceánicos. No se reconocen especies indicadoras para los dos 
grupos. ya que se llevaron a cabo algunos arrastres a varias profundidades. Arrastres 
espaciales muy relacionados fueron agrupados solo de toma incidental. 

Un anális is de la estructura de población de tres miclOfidos (Ceratoscopelus 
maderensis, Hygophum hygomii y Lobianchia dojleini) indicó que los datos hi stóricos 
de la vida de una especie en una región no son necesariamente aplicables para la mis
ma especie en otra región. Por ejemplo. L. dojleini parece tener una medida standard 
más pequeña en aguas Canarias que la registrada para esta especie cn el A.tlántico Cen
tral Noroccidental. 
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ABSTRACT 

During the three cruises "La Bocaina 04-97", "La Bocaina 11 -97" and "ECOS 
04-99" wilh lhe research vessel "La Bocaina" a series of 55 tows with a commercial 
pelagic trawl at depths between 10 and 700 m were carried out in nerit ic and adjacent 
oceanic waters off Lanzarole, Fuerteventura, Gran Canaria, Tenerife and La Gomera, 
Canary Islands. A total of 48 Irawl tows were successfu l, with 34 lOWS resulting in the 
capture of 13,66 1 mesope1agic ¡¡shes, be10nging 10 3 1 families, 83 genera and 147 
specles. 

Five species proved to be new records for the arca of Ihe Canary Islands: Eus
lomias bigelowi, Aristostomias grima/dii (S tomiidae), Slernonosudis intermedia 
(Para1epididae), Diaphlls vanhoeffeni and LampanycllIs nobilis (Myctophidae). 

More than 50 % 01' the captured mesopelagic fi shes are members of the family 
Myctophidae, wilh Hygophum hygomii and Lobianchia dojleini as most abundant spe
c ies. GonoslOmatidae, Phosichthyidae and Stomiidae are further frequently occurring 
fa milies. 

Several individuals of mesopelagic fishes were co lJected aboye the shel f what 
may reflect lhe specific ecological boundary si tuation at ocean rims, typical for oce
anic islands and seamounts. Especially sorne rnyctophids (Ceratoscopellls maderensis, 
Hygophwn hygomii. Lobianchia dojleini and Notoscopellls resplendens) proved to oc
cur in coastal waters and not only in areas with special hydrologic phenornena (l ike 
eddies or upwellings) what suggests that lhe ir neritic occurrence is due to active hori 
zontal migration. These species may be regarded as so me of the most extensive verti 
cal and hori zonta l mi grators of lhe Canary mesopclagic fi sh faun a. 

The tows with the highest number of individuals were lrawled in lhe south-east of 
Fuerteven tu ra (an arca of probable local upwelling) and in the south-west of Gran Ca
naria (an arca wilh at least one facultali ve eddy). But diversily indices (Shannon H' 
and J' ) ~ howed that Ihese areas represent not necessarily also lhe mosl di verse trawling 
stations. A Bray-Curtis cluster analysis proved that lhe cluslering is correlaled lo bot
tom depth. wilh a remarkable difference between neritic and oceanic tows. Indicator 
species for lhe two groups were nat recognisable, primari ly, because several trawls 
werc carried out al varying depths. Spatially closely related tows were only ineiden
tally c1uslcring. 

A eoarse analysis of the population structure of thrce myctophids (CeralOsL'opelus 
maderensis, Hygophum hygomii and Lobianchia dojleini) indicates that life history 
dala of one species in one region must nol necessarily be apptieable for the same spe
cies in another region . For instanee, L. dojlejnj seems to attain a smaller standard 
length in Canary walers than is recorded for this species in lhe North-western Central 
Atlantic. 
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1. INTRODUCTION 

The open occan represents the largest habitat on earth and differs a 10l from 
coastal or terrestrial habitats by the absence of semi-permanent fine- to meso-scale 
structure limiting distributional ranges (such as soil or rocks on land or scabed, respec
tively) and by the lack of any three-dimensional biological structuring that can gener
ate microclimales. such as foresls or coral reefs (ANGEL, 1999). Nevertheless, the 
pelagic realm is not a biosphere with uniform conditions al! around the world. Plane
lary forcing, ocean - atmosphere interactions and hydrodynamic processes structure 
the physical and chemical environmenl of lhe pelagic ocean and lead LO diffcrent large
scale horizontal distribution patterns (ANGEL, 1999). 

BACKUS et al. (1970) divided the Equatorial and Western North Atlantic into 
different pelagic regions using the dislribution of mesopelagic fishcs (mainly mycto
phids). These divisions were based on water boundaries caused by currents and tem
perature-salinity characteristics, and named after climatic distribution patterns (tropi
cal, broadly lropical, ... ) or gcographical arcas (Sargas so Sea, Caribbean, ... ). These re
sults wcre confirmed and partly broadened by KREFFf (1974). Later, BACKUS et al. 
(1977) and HULLEY (1981) did the same for the whole Atlantic, again based on the 
distribution patlerns of myctophids. HULLEY (1981), for instancc, divided the Atlan
tie in zones (high- and pseudoceanic), communities (meso-, bathypelagic and epiben
thic, pelagic), groups (widespread, warm and cool water, ... ) and distribution patterns 
(tropical, broadly tropical, subtropical, temperatc, ... ). HULLEY AND KREFFf (1985) 
analysed lhe family Myctophidae of a Sargasso Sea expedition, using abundance and 
lhe Bray-Curtis similarity measure with group-average sorting and multi-dimensional 
scaling ordination. They confirm lhe temperate and subtropical region of lhe Norlh 
Atlantic, proposcd by BACKUS et al. (1977), but suggest a closer scrutiny of the Sar
gasso Sea. 

In the work af BACKUS et al. (1977) the Canary Archipelago is positioned in 
the North Atlantic Subtropieal faunal region which is nol fully congruent with the 
myctophid distribution patterns. They drew a line of zoogeographical separation be
tween the two easternmost, and the five western islands. Thercin, Lanzarote and 
Fuerteventura belong to the Temperate-Semisubtropical region, whereas Gran Canaria, 
Tenerife, La Gomera, La Palma and El Hierro are parl of lhe Tropical-Semisubtropical 
region. Of course are the boundaries nol sharp and straight, but broad, irregular and 
f1uctuating. Recenl research in physical oceanography confirms that very complex hy
drological conditions prevail in lhe area of the Canarían Archipelago. 

MITTELSTAEDT (1983) has described deep-water currents arriving from the 
North Atlantic, the Mediterranean and the Antarctic. LONGHURST (1998) indicated 
that the Canary lslands may induce a counterclockwise meander of the offshore part of 
the coastal boundary zone around the archipelago al about the 2000-m isotbath, a fea
ture that then influences the surface temperature field. BARTON et al. (1998) exam
¡ned the interactions between lhe north-west African coastal upwelling and offshore 
walers in forrn of filarnenls, eddies and island wakes. These are nol constant during the 
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whole year, but vary depending, among other things, mostly on season and wind pe
riod. The Canary Islands present a barrier lO {he cqualor-ward flow of the Canary Cur
rent, Iying in the transitional zone between (he nonh-wesl Arríean coastal upwelling 
region and the open ocean watcrs af the subtropical gyre. Eddies generated by Gran 
Canaria and probably other islands in lhe archipelago, too, which transport cold, chlo
rophyll-rich coastal upwelling waters into the Canary re~ion are the maín rcasans for 
lhe seasonal variabi lily of chlorophyll distribution (ARISTEGU I el al., 1994, 1997). 
As primary production and chlorophyll values are uneven lhroughout lhe year, ¡nflu
ence on lhe distribution of consumers al several trophic levels musl be expected, bUl 
BARNETT (1984) emphasises that the faclors conlrolling lhe dislribulion of fishes are 
more likely biolic than purely physical , al least at the lrophic levels of primary and 
secondary carni vores. 

The coastal upwelling along Morocco and its efrects on salinily and temperature 
is clearly visible in JOH NSON el al. (2000). Salinily is lowesl belween lhe coast of 
Morocco and Fuerteventura, increasing betwcen Fuertevenlura and Gran Canaria, be
coming even higher between Gran Canaria and Tenerife, and reaching its maximum 
west of Tenerifc. The same increase can be observed in lemperature. ZELCK AND 
KLEIN (1995) explain in lhe ir work on lhe distribulion of lhe lanlernfish Ceratoscope
lus maderensis its absence belween Fuerteventura and Morocco wilh lhe spreading of 
higher sali ne waters. An additional seasonally limited, local upwelling may exist just 
in fron[ of G ran Tarajal, Southeasl Fuel1eventura (U IBLEIN el al. , 1996, 1998). Fur
thermore, there are indications for lhe exislence of an eddy in lhe soulh of Gran Ca
naria (ARÍSTEGU I el al. , 1994, 1997; BORDES el al. , 1999). BARANGE el al. 
(1998) showed lhe intense influences of specific hydrological fealures on a pelagic 
community. 

The SOND cruise in 1965 allowed the firsl delailed sludy of lhe fi sh composi
lion in lhe mesopelagic realm around the Canaria n Archipelago (BADCOC K, 1970). II 
was followed by lhe invcsligalions of BADCOCK AND MERRETT (1976) in adja
cent waters off Northwest Arrica. More recen ti y with various fi shing methods and 
acouslic devices (e. g. BORDES el al., 1987, 1991, 1995) an intense scattering layer 
consisling of micronektonic and planktic organisms, as well as many different species 
of mesope lagic fishes has been localed in depths belween 400 and 700 m. 

Many species forming this deep scaltering layer are vertical migrants, ascending 
10 lhe surface al sunset, staying there during night and descending again lo deeper, less 
illuminaled levels al sunrise (BARHAM, 1966). The upward migration is ascribed lo 
lhe search for faod, and lhe downward migration 10 lhe avoidance of predators 
(U IBLEIN, 2000), lhough CLARKE (1978) found al so species, which feed regardless 
of their depth-rcsidence. These migrations lead to interactions with lhe permanent 
epipelagic inhabilants, which again are intensified by lhe fact, lhal lhe Canaries are 
typical oceanic islands of vo1canic origin with space-limited coastal areas and oceanic 
conditions encounlered only a few miles offshore. This specific condition induces 
close interactions among neritic, oceanic, benthic, and benthopelagic organisms 
(U IBLEIN AND BORDES, 1999). For inslance, the lwo lypical shelf-dwelling species 
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SardineJ/a aurila and Scomber japonicus have been caught 1.5 - 4 miles off the shelf 
and 4 - 6.5 miles off the coasl. aboye more than 1000 m bottom deplh together with 
mesopelagic fi shes, especially myctophids (BORDES et al. , 1999). Quite contrary is 
the situat ion above a broad continental shelf. HULLEY AND PROSCH (1987) inves· 
tigated lhe southern Benguela upwelling region and indieate only a single mesopelagic 
species encounlered aboye a bonom deplh of less than 300 m. Horizontal migrations 
may also be limited. 

Mesopelagic fi shes (primarily vertical migrams) may have considerable impor
lance as a trophie source for commercially imporlanl epipelagic species like tunas and 
mackerels (A BRAMS et al. , 1996) as well as ror dolphins (SHOITON, 1997; FIED· 
LER et al. , 1998). Shouon indicates that myctophids are high in prote ins, variable but 
lower in lipids (containing lriglycerides) and uniformly low in carbohydrates. There
fore, they might become an interesling food resource for humans in the future . Never
lheless an exploilation of the slocks must be avoided as long as their ecological fune
tion (especially their role in lhe food web) is nol completely understood. 11 turned out 
lhal in Shotton's in ves ligalion arca, the Arabian Sea, delphinids and other cetacean 
species are very dependent on myctophids as food resource. Tunas, mackerels and bill
fishes use them as food, but the extent of their importance is unclear, as well as the 
effects on their zooplankton prey, their competitor species (I ike salps, carni vorous 
crustaceans and other fis hes) and the co-occurring cephalopods. 

Further problems derive from the many differenl speices concepts. MIY A AND 
NISHIDA ( 1997) found three genetically structured, isolated populations of the deep· 
sea fi sh Cyclolhone alba in open oceans.Therfore, to know ir it is rea lly one single 
species or a spatially restrieted population (stock) is al least as important as the knowl
edge about its life cycle. 

The present study provides an annotated species list of all mesopelagie fi shes, 
caught during three eruises in Canarian Waters, with remarks on new records and other 
interesting facts, as well as a revision of the li st of mesopelagic fi shes published by 
BORDES et al. (1999). The following questions will be covered: (1) To which degree 
di ffers the vertical migration behaviour among abundant species? (2) Are there differ
enl distribut ion pauerns recognisable within the Canary Archipelago? (3) Are there 
seasonal di fferences with respect to occurrence, abundance, or size of distinct species? 

9 
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2. MATERIAL & METHODS 

2. 1. Trawling Method 

The results are based on the fi sh material which was collectcd in the three fol
lowing crui ses: "La Bocaina 04-97". "La Bocaina 11-97". and "ECOS 04-99". The 
cruises were carried out within the Canarian Archipelago in lwo different seasons (two 
in April and one in November). Figures 7 and 8 show the maps of the crui ses with the 
sampling stations, indicating the trawling depths (epi- or mesopelagic). As these fig
ures show, most of the trawls were made off the eastcrn lslands Lanzarote, Fuerteven
tura and Gran Canaria. The third crui se "ECOS 04-99" included also six stations 
around La Gomera and one west 01" La Palma. 

The research vessel used in the cruises was the B/E La Bocaina (Fig. 1). It be
longs to the Canari an government and is based al the port of Arrecife, Lanzarote. It has 
the following characteristics: 29.7 m length. 8 m width, 3. 1 m draught. 205 ton s regis
tered brutto weight , and the principal motor is equipped with 705 HP at 1.200 r/min . 

For Lhe fi shing operations a commercial lrawl was used. The dimcnsions of the 
net are given in Figure 6. Mesh size of the cod-cnd was 2 cm in cruise "La Bocaina 
04-97" and 2 111m in the two remaining cruises. The opening of the cod-end was 
strengthened by a steel ring of 1.5 III diameter in lhe cruises "La Bocain<l 11 -97" and 
"ECOS 04-99". Due to these different techniques, cfUise "La Bocaina 04-97" is often 
treaLed separately or Gxcl uded from certain analyses. 

The Lows were carried out at different times during night and day. in different 
depths (epipelagic: 8 to 146 m. mesopelagic: 255 to 7 16 m) and above different bot
Lom deplhs from neritic (48 m) to oceanic (3400 m) walers. Exacl dala of duration, 
siluation, trawl and bottom depth, elc. for the tows of all Lhree crui ses are shown 111 

Table 1. 

As the 11et has no opening-closing device, the capture of organi sms during the 
descend and hauling- in operation was avoided lhrough manipulations of the speed of 
lhe ship. Once the net was cast, lhe sinking velocilY depends on the lenglh of the re
leased cable. During this phase, the releasing speed of the cable exceeded the speed of 
the ship, Lherefore Ihe nel remained closed and in a vertical position. After ¡he net ar
ri ved in the targeted deplh. the veloci ty of the ship was increased, the cable tightened. 
and the net opened. The opening of the net \Vas supported by weights on the foot rope 
and buoyancy balloons on the upper part (Fig. 2). The trawl started at the moment as 
the net opened. The net sounder, positioned in the mouth of the net (Fig. 3 and 5), 
lransmitted the data to the bridge of the ship (Fig. 4), and every fi ve minutes trawling 
and botlom depth, nel opening diameter and speed of the ship were recorded. The 
horizontal position of the net in the selected depth stratum was controlled by eventu
ally changing the speed. At the end of a tow the speed was increased, immediately fol 
lowed by the stop of !he ship. This lead to a folding of the net and a c10sing of its 
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Jl1outh , before the hauling-in operation slarted. The duration of lhe trawls lasted be
tween 27 and 122 minutes. 

2. 2. Taxonomic Par! 

On board the content of each haul was sorted into epipelagic and mesopelagic 
fishes, crustaceans, cephalopods. coe lenterata, tunicates , etc. The mesopelagic fishes 
of cruisc "La Bocaina 04-97" were conserved in clhanol to enablc DNA studies (cf. 
MIYA AND NTSHIDA, 2000), those from the remaining cruises tirsl in 7 % Formol 
and transferred later to 70 % j::thll.nol. Species identificar ion is based on the following 
literature: BADCOCK (1982). BIGELOW et al. (1964). HULLEY (1981). NAFPAK
TITIS et al. (1977), NAKAMURA AND PARIN ( 1993), NELSON (1994), NIELSEN 
AND SMITH (1978), NIELSEN AND BERTELSEN ( 1985), ROFEN ( 1966). and 
WHITEHEAD et al. (1984-86). 

The annotated species li st provides lhe mosl important and bes1 distinguishing 
diagnostic characters for orders, families. genera and species. No diagnostic characters 
are given for genus or species of which until now only this respective taxon is known 
from Ihe north-eas1ern Central Atlantic. Monolype of groups is denoted. The classifi
cation of the species list is according to NELSON (1994), the validi ty of orders, fami
lies and scientific names was proofed with ESCHMA YER (1998) and by checking the 
online catalogue 01' fishes (http://research.calacademy.orglich/lishcatsearch.html). Sys
tcmatic and ecological lerJ11s are according to LI NCOLN el al. ( 1998). 

The total number 01' individuals per species is indicated, standard (SL) and to
tal length (TL) of each specimen were measured (lhe range is given), populalion dif
fercnces in morphometric or meristic characters (e. g. in g illraker COUIl1S) nOled, and 
lhe specimens sexed, whenever possible. If necessary, vertebral counts based upon X
radiographs were made. 

The remarks point out devialions from data in lhe lilerature as well as impor
tanl dClai ls and information concerning lhe gcographic di stribulion . If nol otherwise 
indicatcd, lhe occurrence of lhe species in Canaria n \Vatees corresponds to lhe dis1ribu
lion data given in lhe "Checkli st of lhe Fishes of the Eastern Tropical Allantic" 
("CLOFETA", QUÉRO et al., 1 990a). the "Checklist of the Fishes of the North
Eastern Atlantic and the Mediterranean" ("CLOFNAM". HUREAU AND MONOD. 
1979), and the compendiulll "Fishcs of the North-eastern Atlantic and Mediterranean" 
("FNAM", WHITEHEAD et al., 1984), respectively. Further proofs 01' the distribution 
were made using BADCOCK ( 1970). BADCOCK AND MERRETI ( 1976). BOR
DES et al. (1999), BRITO et al. (2002), KOTIHAUS (1972), LLORIS et al. (1991), 
RODRíGUEZ (2000), and RUDY AKOV (1979). Chief attention was thereby laid 
upon the work of BADCOCK (1970) and BRITO et al. (2002), because these autho,," 
treat exc\usively and exactly the Canarian region. LLOR IS et al. (1991) provides an 
inventory IiS1 of fi sh species of the Macaronesian area (in North-South-direction be
tween 39" 45' N and 14" 49' N and in West-East-direction between 3 1" 17' W and 13" 
20' W) which cover, the Azores, Madeira, the Canary and Cape Verde Islands, and a 
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a coastal segment of the African continent. Citations of species occurrence without 
precise locality, only given with the term " in the area" were ignored. 

The collection numbers of the specimens which are already included into an 
ichthyological collection are given. The remaining specimens are currently located al 
the Natural History Museum and lnstitute, Chiba, Japan (most of the specimens of 
cruise "La Bocaina 04-97") and the Deptartment of Marine Science, University of 
South Florida, St. Petersburg, USA. Al leasl one representali ve individual from almost 
each species of cruise "La-Bocaina 04-97" has been sent to lhe Zoological Museum, 
University of Copenhagen (ZMUC), Denmark. Together with the indi viduals of cruise 
"La Bocaina 11 -97" and "ECOS 04-99" they are now included and registered in the 
Ichthyological Collection of ZMUC. In parallcl, a small comparative collection was 
established al the Instituto Canario de Ciencias Marinas (lCCM) in Telde, Gran Ca
naria, Spain. 

2. 3. Dominance and Diversity Analysis 

According to BICK (1998) the following grading for the division of dominance 
has been used: abundance < 1 % = subrecedent, 1 - 2 % = recedent, 2 - 5 % = sub
dominant,5 - 10 % = dominant, and abundance > lO % = eudominant. The dominance 
ca1culation is based on all mesopelagic species. 

The diversity analysis ineludes all trawling stations, cruise "La Bocaina 04-97" 
was treated separately. Only tows taken completely aboye a bottom depth of less than 
200 m were regarded as neritic. 

2.4. Cluster Analysis and Population Structure 

This analysis includes all trawls from cruise "La Bocaina 11-97" and "ECOS 
04-99" which resulted in the capture of mesopelagic fishes. Specimens nol determin
able to the species level have been exeluded. Because of the different durations of the 
single trawIs, the trawling success was con verted to a theoretical fished volume of 
10,000 m3. The new values represent the basis for the cluster analysis and the bio
geographic analysis. As no speed-data from trawling stations 17 and 18 in cruise "La 
Bocaina 11-97" were available, the average speed of the epipelagic tows of this cruise, 
which resulted in the capture of mesopelagic fishes, were taken. The individuals from 
cruise "La Bocaina 04-97" are included in the section dealing with population struc
ture. 

2. 5. Vertical Migration 

In addition to the trawl tows, an acoustic survey was carried out. The equipment 
and the exact methods used are described in BORDES et al. (1999). 
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Figure 3. Netsounder in the 
J110uth or the neL 

Figure 5. Netsounder. 
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Figure 4. Data transmitted by the sounder 
lo lhe bridge of lhe ship. 
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Figure 6. Dimensions of the nel used. 
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CANARY ISLANDS 

Figure 7. Overview map of the stations of cruise "La Bocaina 04-97" (black) and "La 
Bocaina 11-97" (red). 
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Figure 8. Overview map of the stations of cruise "ECOS 04-99". 
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Table 1. Characteri stics of (he lrawl hauls for the fi shes collected. Bold tow numbers 
indicate mesopelagic tows. 

Cruise "La Bocaina 04-97" 
Durutio" Mcu" (r~wl Mcun boItom 

To'" nr Date Time (h) (mm) Initial~ition Fmal ~,itlon dc~h (m) dc~th (m) 

03. API". 97 18:37-19:37 '" 27'34.6' N 16'26.4' W 27"3D' N 16' 30.7" W '38 1258 , OJ. ApI". 97 21:10-22:00 50 27"365 N 16'31.4·W 27 37.9" N 16'.\6.3' W 13 "'" 1 05. Apr. 97 13:52·15:00 '" 27"53.3" N WH7'W 27"49.9' N 15"51.4' W 89 '" , 05. Apr. 97 20:35-20:55 lO 28"02.3' N 15'49.8" W 28"0-4.3" N 15"465W '" 79 , 07. ApI". 97 10:51·11:36 " 28'02.6' N 15"21SW 27"59,6' N 15OW.2'W .., 
" 6 07, Apr 97 23:j4.()1:)5 101 27"42.6' N 15"425 W 27'425 N 15'44.8' W " " 7 011. Apr. 97 m:(lO.()J:51 " 27"38.6' N 15'45.9" W 27"36.8' N 15"42.4·W 522 "" • 10. Apr. 97 05: 11.()6:05 " 29"23.3' N 13"32.7 W 29019.2' N 0'32.9" W " 29' , 11 Apr.97 10:45_11 :50 " 29"11.9' N 13"335 W 29"09.4' N 0"37.6' W " .. 

111 1 1. Apr. 97 O-t:57-05:55 " 28'50.3' N 13"52,2' W 28"47.1' N 1~·~.6' W " 11' 
11 11. A(1f. 97 07:41-08:40 " 28"51.8' N 13'57.0' W 2H·47.2· N 14' 00.4' W 624 1258 
12 12. Apr. 97 OO:42-01:~5 " 28"08.2' N 14'12.7" W 28"OS.2· N 14' 15.4· W l6 '"' " 12. Arr.97 04:42-()5:40 " 2S"OU' N 14' 01.2' W 28"06.3 ' N 14' 04.7' W " 11 20 

" 12 Apr. 97 07,4):1-(11:\:44 " 28'OS.l ' N 14' U2.2· W 28"06.0' N 14'07.7" W 520 1156 

Cruise "La Bocaina 11-97" 
Rang~ of Imual/Final 

Dur-J('OO 1 ...... lml ""'~ Mean 
Townr Date Time (h) (mm) Inttial ~;t,on Final ~ilion de(!!h (m) del!!h (m) 'I:leeeiln) 

1 09. No.. 97 W:35-21:35 60 28'07.46' N 14"02.48' W 211"05.96' N 14"05.92' W 71-76 1360/1413 3.3 
7 10, Nov, 97 17:2\1-18:18 " 28'06.38' N U ·57.S3· W 28'U5.17'N 14"00.42' W 500-523 1067f090 2.6 
J IU, Nov. 97 20:12-21:12 60 28'10.04' N 14"09.46' W 211"09.72' N )4"0-4.70' W "-<>9 14S7/616 3.4 , 10. Nov. 97 1):50·12:24 " 2S'10.2.'" N 14· OS. 19' W 28' 10.02' N 14"07.18' W 22-35 8~/411 2.' , 12. Nov. 97 06:40-07:10 J<l 28'02.50' N 14"26.28 ' W 28'02.21' N 14' 24.2T W 40·44 IW5JO 3.4 
6 13 Nov. 97 06:25-06:52 27 28"~ 1.55' N UO~.29' W 2~'50.16' N 13°54.51' W 211-43 6561lS60 2.8 
7 " Nov 97 14:15-15:15 "' 28·55.23" N 13°54.S7' W 28°S4.25· N 13·3S. 19' W 13-42 1281217 J.' 

• " No" 97 10:20-11:00 ., 28'58.67' N I3"2S.74' W 28°56.9S· N 1)'30.11' W 53·83 12lVI01 2.9 

• ". Nov. 97 19:25-20:25 60 29·23.12' N 13" 12,2)"W 29"20.37' N 13' 11.96' W 521·557 128lV1350 2.SS 
10 16 Nov. 97 00:10-01:23 73 29"20.42' N U"21.S8" W 29" 1 6.~8' N 13"23.92' W 20-" "''''' J.J 
11 16. Nov. 97 03:05~:05 60 29"22.SO' N 13°33.36' W 29"19,72' N 13°33.59' W - 692/51!6 3.2 

" 16. Nov. 97 23:25-00:35 'O 211"50.06' N 1)053.0)" W 284727" N 13'~2.11· W 31-43 11S170 J.J 
IJ 111 Nov. 97 06:05-07:05 '" 28"07.95" N 14"01.63' W 28"06.)4' N 14"04.23" W 90-107 118311442 3.2 

" 20. No>. 97 19:45-20:405 60 2]038.30' N Is037.64' W 2]'36.98' N 15°39.98' W 592-603 1667/ 1638 2' 

" W. Nov. 97 23:50-00:50 60 2]040.99" N 15"44.21·W 27°43.36' N 15"46.66' W 28-63 344f1l6 J.I 

" 23. Nov. 97 21:20-22:20 '" 28'07.23" N IS·47.59· W 28"05.07' N 15' 50.17" W 42-66 112/104 J.I 
17 7J Nov. 97 22:0S-23:011 60 27~50.20' N 105°19.27" W 27"52.80' N 15°1 S.27" W 30-52 136/231 J.I 

'" 24. Nov. 97 00:25-01 :00 " 27"51.58' N IsoIS.7 1' W 27·49.S7" N 15"IS.71'W 116-146 2f1lVIIII J.I 

Cruise "ECOS 04-99" 
R3n~of Ln'tl311Fmal 

Dur;¡lioo t ....... lm, """~ Mean 
Townr Date Time l h) (mm) Inttidl ~ition .... ¡nall!!!!!:,tion deE:!hlm) del!!hlnt) spttd (n) 

1 03. API". 99 19:23-20:50 87 28'051.705' N 13~44.02' W 28'49.0)" N 13°46.02' W 28-39 1851159 1.95 
2 09. Apr. 99 21:17·2HIO " 28°50.30" N 13'5 1.52· W 28°47.30" N 13'52.67' W 8-39 6819' 7.' 
J 10. Apr. 99 OS:I).()6:OO " 2s049.69" N 0 '52.47' W 28'47.29' N 13°52.89' W 25-39 1- 2.7 , 11. Apr. 99 2):28-23:30 122 28 10.07" N 14"OO,31'W 28009.57" N 14"07.II·W 19·5O 185/102 2.9 , 11. Apr.99 09:45-11 :40 "' 28'07.29' N 14"OJ.65· W 28005.62' N 14"09.88' W 382·511 1167/1320 7,5 , 12. Arr. 99 22: 13·23:41 SS 2M'05.76· N 14' 03.85' W 211'04.43' N 14"08.34' W 20·52 152611441 2.85 
7 13. Apr. 99 21:51-22:55 " 28"08.43' N 14°)2,47' W 28"05.15' N 14°15.71' W 19-40 229/11 6 3.6 , 14. Apr. 99 05:38·06:45 67 28"07.85' N 14°02.32' W 28'()6.33· N 14' 06.65' W 47·67 1127/1326 3.' , 14. Apr. 99 21 :20-22: 1 5 " 2S·49.6 1· N 13'45.97' W 28°46.41' N 1)°47.25' W IS·33 1241116 J.2 

" 15. AJII". 99 10:35-12:25 110 2S'49.82' N 13' 37.89" W 2S"45.5O' N ))'41.62' W 2SS·6OO 105511042 7.0 
11 15. Apr. 99 15:02-IS:S5 " 211'5 1.30' N 13' 41.63' W 28'48.16' N 13'43.95' W " .... 7451764 lA 

" 22. Al"". 99 22:35·23:25 '" 27"42.7S· N 15' 49.74' W 27"39.77' N 15· 4S.5S·W 31-49 905/1)16 2.8 
13 23, Apr. 99 01:05-02:05 '" 27"46.05' N 15"48.70' W 27°44. 15' N lo5"46.49"W ))-53 93111' 2J 

" 23. Apr. 99 16:55-18:40 " 2]o3S.99' N 1.5°39.43' W 2]0)6.21' N 15' 43.42' W ,.,..., 116411044 
" " B. ApI". 99 21:50-22:45 " 27'43.08" N 15°43.7Q' W 27"4 1. 13·N 15' 42.S8" W 24-40 56/lO1 7.6 

" 24. ApI".99 oo:(lO.()1 :20 .. 27°43.7!r N 15°47.00 W 27"41.37 N 15"43.46' W IS-61 1071105 2.7 
11 25. Apr. 99 22:40-23:45 " 28" 11.38' N 16· SO.5)" W 28"07,53" N 16"47.98' W 25-47 12W7' J.O 

" 26. ApI". 99 01 :0 1-01:1)9 " 28"07.60' N 16' 48.16' W 2S' IU,95' N 16' 50.31'W 41_71 861176 2.' 

" 26. Apr. 99 12:10-13:50 100 28° 10.71" N 16' S3.77' W 2S· 05.89' N 16°51.04·W 553-7)6 12251))3) l.' 
20 JO. ApI". 99 07:06-08:00 " 28'04.60' N 17'2 1.20' W 28' 02.37' N IJOI9.4)"W 34-52 1021107 3.0 
71 30, Apr. 99 17:13· 18:20 67 2S' IS.98· N 17'06.61" W 2soI1Ul9'N 1 7~)3 .89· W 255-555 1 OOlV 1 ]97 2. 1 
22 30. Apr. 99 21:52·23:50 "' 211'06.84' N 17·2J.3I"W 28' 02.)6' N ]]0 19.96' W 25-70 1 )3110 2.7 
2J 01. May99 21:15-23: 10 11' 28"41.90' N 17°59.46' W 28°)4.6 1' N 17' 56.36' W IS-)6 321V7 17 '.2 
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3. RESULTS 

From a total of 55 (43 epipelagic and 12 mesopelagic) trawl tows in the three 
crui ses, 48 resulted in capture of fi shes. Of these, 34 (among themall mesopelagic) 
lows contained a total number of 13,661 mesope lagic fi shes. These belong lo 31 fami 
lies, 83 genera and 147 species. 

Almos! all individuals were identified lO lhe species level , same (mainly myc
tophids of lhe genus Lampanyctlls) only to lhe genus leve!. Due lO their very bad 
condition, 462 myclophids could 1101 be determined. Identificatian of other badly dam
aged specimens was quite oflen possible, however, length measurements 110t. Sorne of 
lhe juveniles and all fi sh larvae have not beco determined yet and hence n01 registered 
at ZMUC. They are mentioned here only for the sake of completeness. Apart from epi
and mesopelagic fi sh, several pelagic invertebrales were also collected, including crus
taceans, cephalopods, tunicates and jellyfi sh. 

3. 1. Annotated Species List 

Table 2 provides an overview of all mesopelagic (and so me bathy- lo benlhope
lagic) species found , indicaling al so the number of indi vidual s per cruise. The follow
ing annotated spec ies li st shows the systematic positioll of each species and contains 
the ir major diagnostic characters for identification, the reference material and occa
sional remarks. 

Table 2. List of all mesopelag ic species encoun tered in the three cruises. 

Angui llifornlC' 

Fa",il, 

"'X'('U;,,,, ¡"{-"",, (GUENTIlEK, 1878) 
"''''''c/I/h" "",,'irUlIri,,' (STR(lI' \I\\ 'N, IlI'Xl) 
\' .. m¡duh,.S l'CO/OIXX('''' RICHAK\>'>O', IM8 

Scrri,onlCn<la<- SnriLvltlt'r 1":,,,,; GILL& R\oc~, 1883 
,<;"rri"",,,:r 1",,,"('(.lalo,,t.. ... (SnIMlllT, 1916) 

S",'copharyn¡:ifon"e, S:>c<-'Opharynj!idae Sacct>phormx an/lm/hlCe"s ( H AK\\OOO, 1817) 
O'"ICrifofll~' B~lhyla)!.id"c lJm/n-la¡ms w<,ml' COIII:N, 1958 

Opi,thoproctidac O/>I.<lht>pmel", .w>I~olll-" V "'ILLv,r. 188H 
Alepo('epha¡;<lac lJa/h!r<X'/<'s micw/epis GUISTlIER, 1878 

I,'n"dermic/llhn copei (CILI., IlIlW) 

Pblytmctidac Sear-¡w hx:{",'dl PAIIII. 1937 
Stonllifom"" Gono;,lOm"udac B",,,,parlial){",h,/imo GooDE& BE"' 'I, 1896 

C,'do/hol/(' Immeri JESPF;IISFN & T "'Jo.I~G, 1926 
(")'<'I,,/hOll<" ¡,,'ido BRAlH!, 1902 
C)'e/m/IOIIc /Xllli<h, B~AL'ER, 1902 
Cl'd"lhol1<' ¡¡"eudot,<,lIida MUKIIA('IlEVA. 1964 
Di¡¡/"p/ws n",dert'",'is (JOIl'lSO:-<. 1890) 
Dip/(JfJh<M /""IIia GC'ITH[~, 187J 
G,mo.,'omalkllhw,hilum (V AIU.IINT. 181W) 
GOIwslOmo d<'IIl1damm RAFI:-'ESQl'E, 1810 
Gurw,wm<l ch"'x,,"'ItI GÜ'TIIER, 1878 
IloT)!rt,/h", ohlllslm,lr(1 JL~I':IISL\ & TJ,."IJo.G. 1919 

S!Crn"pl~,'hidac (Maurolicinac) Mallrolic".' nwelleri (GMcLl~, 1789) 
)'"Ie,,( i",,,,<,IIII;' /ril",,,ctlllu/II" (ESMAII", 1871) 

Slcrnop1ychidac (Slcmoplychinac) AT)t,'m/,<'h'Cu,. (I"UIC(lIII,' V Al.rM;IEJo.~F_\. 1850 
AT)!\'rt>l>eh'CIIS Jl.ixm "OIlMAN, 1930 
Af'I,,'l'ropekem hemi¡"'l'ft"'''S Coceo, 1829 
AT)!\,rot>elccu,. "I{'m;; (O': VIEII, 1829) 
SlernO¡¡ln dwp/""w 11EK'IAN'I. 1781 

Pho,"chll1y;<lac /du!n-ococcus ",'''/IIS (Coceo, 1838) 
¡'",ox"ari"""clIlI"la(COCCO,18J8) 
¡ '",cÍJ:ucmú IlllIIoorio (JO!!DAN & WILUAMS, 1895) 
J ú'C(!(lIt'rria pa"'eriue (C(l('('O, 18J8) 
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Onk-r 

Slomiid"" (A'lm""S1h,":~) 

Sl()mii~Ie(SI()m"n""l 

Stomiidac (ldi:,""unthill.K") 
Stonllidae (Malac.Nelll:OC:) 

Noto>udid:oc 

Synodontidx (S".ooonllll3C) 
Paralepid,<bc: 

Evennannelid,tc 
Myclo\lhidac 
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Speci ... , 

Astmnesth"" ~e",n"fá Gooor; & BF.AN. 18% 
ü.mnewh,os i",lic",' HKMJI.R, 1902 
A."mll(!j',h"J I,',,,'o/)U~,,,, R¡;OIlN & TII.I,WAVAS, 1929 
As/m",'s/he,. ",uero/x,!!"", GOOO'lFAR & GtHflS, 1970 
A,-/mlles/h,'s ",icmlx,/("" G<)()I)'IEIIR & GlflBS, 1970 
A.\'Irone,'1h<'J n'w)U!!,"'1 Rl.GAN & TRI.WAVA5, 1929 
BorrulO"''''_' 1IW",,,",'nUl ¡Rt;OAs & TREWAVAS, 1929) 
RIu"/¡,,,,s/hes dallllUS (lLGMAnR, 1911) 
SIOIIIius buo (RIS50. 1810) 
SI",,,il4 bre"loorOOIIlJ EoL 1918 
SIOIIIias/~'¡'tlrhal,u(HRAlnt,I902) 
O .. ",liaJuJ da"' .... REOA" & TRI:lt.AVAS. 19:?'l 
ChuullaJus 51,)(111' Ut.oc .. & S<'t'ltllU, ISOI 
YUlho¡'¡"llIs hreo'!S RIMAN & TltEWAI.-AS. 1930 
Ba/lwphillls di/(II<IIrIs (WlUII. 191.') 
HIIII,,,/ml/lls 1",,¡':lpmIllJ (1)lIt'l't .• 'IIUM. 1914) 
8,,1I"'I,hilll.< /"'1<'11"'" 1'1111.11., 1927 
Yatlrophiltls mil/"mi (ZU(;~IAVF.R, 1911) 
Chirosw",i"s "Iiu,,/<'rll .• Il.EGIIN & TR[WIIVIIS, 19JO 
E"slo"',as hi¡.:elUlI'I WEI~~II. 1923 
EIISIO",m, (ilifer (Gtl("1IRIST, 1<)()6) 
EIIslo",im li{J()Clrin., Il.mAN & TREWAVAS, 1930 
EllsIO",i"" I",,!!,iharha " AIIR. 1927 
EusIOmUJS "h,c,m<s V "'tU.A~"', 1884 
EuslOmius sclr",,,11I Rh(;AS & TRI;It.,\VAS. 1930 
EuslOIIIias si"',Hes Rf.QA~ & Tltl' lt.IIVIIS, 1930 
EuSlOIII'as U'lroncn,,, Zl'G'tIlVER, 1913 
FIa,;:elloslO""DS oo.,,,,·e,IZL'O'tA'rER, 1913) 

G~am",alosfO"'''1S '''IX"II,ha''ha I IOH & B VRSE, 1910 
L,'/",womias ,d"di,,'ur(Zl'C'>III" I;R. 1911) 
.l/danosfO"''''s barlm''''',,,,i PARR, 1927 
Ilt-Imwslumi"s biS<"rwlll,o' RtGIIN & T REWIIVIIS. 1930 
.\leI""nslomw,,' lo.!muC/lIOI"" ( R t;úIlN & TIIEWAVAS. 1930) 
PllOto""cle,< bn",,,ri (ZlICMAYER. 1913) 
I'holo,,{'("I"5 ",a/'ll:""¡I,, (Goom' & DtcAN, 18%) 
ldlOc{/mhu, (tI-,ci{/l" l't'TlII.S, 1 H77 
ArislOslo","" Rr,,,,,,¡'¡'¡ ZlJQMAVER, 1913 
I'huloslo",ias !!,""NI<'i COI.Lh"lT, 1889 
~hlie,,,,uros ""mI BEIITU ~[;N. KREfFT & MAIISHAU •• 1976 
Scopelosatm,s afl!cnrcus (MAl '''. 1954) 
.<;n'pcÜ)SOll"'S 1'-1"dll5 (KRU'FT & r.1 ,\l 'I~ 1955) 
S,.""mlS s07lO</,,, (l1~~AO : S, 17~8) 

wliJiops a{finis (EoE. 1930) 
WIIUltlPs /<J\"OJ.uri (BOOlL/IoGl:.II, 1889) 
wliJiops sp}r)'rc""ideJ (RISSO. 1820) 
P"r"lepi,-('(tT"("¡[<»wulN Rlsso. 1820 
Sle",onm-u,/¡s itl/,'rmr¡lio (Eel, 1933) 
Sudis Irm/ina RAflNESQ\;F_ 1810 
E\vrnu",,,d/,, ¡",h"" BMIIUt;II. 19(1tI 
Yen/ho .... "'" ,."borhllal,- (GILIIEWT, 1913) 
B"/¡''¡eh/h,'s i"dic"5 (NArt'AKl HIS & NAFPAKTITIS, 1%9) 
Bolmichlll...- ,.""r"I"lemll,,' (PAkR. 1928) 
Celllrolm",dllls niRrYH)("t·I/"lus ¡GUENTHER, 1873) 
Cera/Ow:o/H:lus nu",krc"siJ ¡ I..owl~ 1839) 
Cerm(Jscof)f'IIIs "'urm"'Mii (WIoTKE1'1. 18921 
Diap}rUJ adenomus GILDERT. 1905 
O,U¡)h/ls "'",,..rilli (HLI:t:KEII, 1856) 
Dwp}rm boIn T ASIN(], 191 8 
Oiarh'lS ""'fopoclaml"" (Coa:o. 1829) 
O'tll""1j mol/l., T ANI'O. 1928 
Oia"hus penl,,..,l/a"''' (OGII. SY, 1898) 
Dia"lrus rtI(i .... squli ¡Cocco. 18381 
mu"hlls l('rmol,h,lus TANINO, 1928 
Di""lrus mlJho<·"'-"i (BRAUt:R. 1<)()6) 
Diu!!,enich/hl-s ml<lIIlicll5 (T ANING, 1(28) 
Ga"ichlh ... ' Cf)('CO; (Coceo, 1829) 
1I''II:ophll'" "'-'"uili (Coceo, 18311) 
"''I{Qphllm h\'II:o",1i (Lut.TKF.s. )892) 
1I,"Xol'hllm rcillhurJIIi (l.l'ETKI:N, 1892) 
1Il"!.."o¡Jhllm .aa"",/(i HLKKt:R, 1965 
l.ampud<'1IO chmTsi COlUTr. 1905 
Lam"...Je1llJ 5fJeCIII'K/.'ra GoooF. & 8!;AN, 18% 
ú''''fNklena llro¡,hoos ",lanllCII MALL. 19fFJ 
/,(1mllOll>-cIIl$ alullls Gooo€& 8''''N. 1896 
1.am"am-c1t1S Cffl(·."Ji/UJ (RtSso. 1810) 
Lamp.a"'"CltlS ("""''liS TÁNI'I(i. 1928 
L"",p.am-cfus ","'il", TA¡"li'IG, 1928 
La"'{J(1I11-Crll-",/roIOIII''''$ PAMII., 1928 
Lam/Hlrtl'CIIIS I",sil/lls (JOIINSON. 1890) 
úpicJo"Ir"",'s !!,,,"'-s; W KIIUFR, 1<)()6) 
L .. hianchia Juf/l'in; (ZUOMIIVlR. 191 1) 
Lobia .... lritl R<,mdl,mi (Coceo, 1838) 
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Inf. Tic_ Insl. Canario G ene Mar. nO 9 

oro" I'amilv S~cic' 

M~clophidae A/¡...:/"/,h",,, mlUh,l"m GARMAN, 1899 
A/¡...:I<JI)h¡.m /l/Inc/ltIum RA~lNF_'\QUf~ 1810 
'\/¡woplrllm sd"rIOfU TÁ"I:-IG. 1928 
NClIIlIObrochmm 'J/~um (TÁN1"G. 1928) 
NClIIoo/)ro(>h¡um ('U/lro~",m rrAN1'iG. 19281 
Nanlt(}bro(:hlUm ¡¡"""mm (T ÁMNG. 1928) 
NOIoIl<:/r",,, mldu'ir..:· (BRAUER. 19(4) 
N%s<:Qf>ellls /)olml NAFPAKT1T1S. 197~ 
Nolo,,('O/II.'IIIS ('II¡,dJ.</lill<>.<u< IJOII NSON. 1 ~63) 
NOIOS("J/NIIIs n:s/llcnde"s í RIClIARDSON. 11I4~) 
S)'mbo/opho~IIs ,,,,ro,,,'; ¡ MOR EAU. 11188) 
TU<ln;",ú('lrllrl'S nUltlnms (TANI"G. 1928) 

Lamprif"",,,,~ Ikl!alecidae Rl'l!ulf!'('lIs j!/I'Sf«' ASCAMUS. 1772 
LoptlliForme.., Mc:laoocetidae Aklanon!IIIs i<J/rnJOn; GUENlllhk. II!f>.I 

Cc:r:uiidac Ceral;us huI"'~1I1 KROEYER. 184~ 
Slepllanobc,...,.ciFonnc, Mclampl!aidae Mdum/¡1wcJ¡ flJ¡Ir/IJj'S (t..ow,," 1843) 

f'o~()/'H/~o rU/H/U CioODE& BF.AN. 111113 
Scu')('''~{KI",' oclmil íGUENT I1ER. 111117) 

Beryc iformc, A ,,,,ploj(aslcridac Anop/o/!<Jl'lcr 11mllll" (V ALE¡,;CI!;NNt¡S. 111))) 
D,rclmidae D"..:I",II.I "IJ:CIIICUS JOIlNSON. 1864 

Zciformes Caproidac Cupros u,w, IUNNAJ:US. 17~8) 
$ynj!.nalhiformc. S~nj!.nalhidac (S~nj!.lIa(h'nac) ·'S .. ~",,/h,,~ SP. 

Cenlnsc,dae (I-tacmr:unpho¡.,nae, \lacroromfJh<.>sIl_' uolO/Nu (U" NAEUS. 17~8) 
Scorpaeniformc~ Sclarchidac &farrhr.J ¡(.,.,n/lrui .IofINSOS. 1862 
l'ercif"",,,,_~ CariSliidae Carisllll~ U/1(.les('('M (Zuc:;MAYER. 191 1) 

Oua,modontidac f'Set.da~<Y>f,,!IIIS ,,11.pmnis PARR. 1933 
Gemp~lidae Diplvsl"nll5 nlllll.sl~ial"J MAUL. 1948 

Nl!ufol",' !rip,'s JOIINSON. JlK>5 
Tric hlUrid~e (Aphannll(ld , ,\ac) Aplw"olms im,'rmeditl5 PAR'N. 19113 

Benl/w.u:smllJ ,im(/ll\'; (STE1ND!lCHNEIl. 11191) 
Trichiuridae (LepidOP,nae) Lepidapu.< ('(IIu/¡J/(u <EUPltRASl:N. 17811) 
Nomeidae Cubi<:eps f{.rocilis (t..oWE. 1843) 

Systematic position : 
~ Phylum Chordata 

~ Subphylum Vertehrata 
~ Superclass Gnathostomata 

~ Class Actinopterygii 
~ Subclass Neopterygií 

~ Division Teleostei 

Subdivision Elopomorpha 

Order Anguilliformes 

La Bocaina ECOS 
tw_97 11_97 "'~'" 

" 
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Diagnostic characters: body very elongate; dorsal and anal fin s confluem wilh caudal 
fin ; pelvic fin s and skeleton absent. 

Fam. Nemichthyidae 

Diagnostic characlers: jaws produced into a long, narrow, nonocclusible beak and pro
vided with many smal! teeth, each bearing a posteriorly directed cusp; ripe specimens 
lacking the prolonged beak; dentition lacking in ripe males and reduced in ripe fe
males; dorsal fin origin in fronl of anal fin origin o 
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Inf. Tie. Inst. Ca"ar;o Gene. Mar. nO 9 

Avocettina l ORDAN & DAV1S, 189 1 
Diagnost ic characters: caudal filarnent absent; one pore per segmenl forrning lateral 
line; elongate sensory ridges behind eyes; anus well posterior 10 pectoral nns. 

AvoceltillU illfulIs (GuENTHER, 1878) 
Diagnost ic characters: lateral - line pores I SI - 20 1; predorsal pores 4 - 8; body nOI uni
forrnly brown. 
Rererence maleria l: 1 specimen ; SL: 540 mm ; La Boc. 11 -97: tow 14 (ZMUC 
P3 13059). 
Remarks: Thc principal characters separating the four species of this genus overlap in 
some cases. Only A. infans occurs in the Northern Hemi sphere ór the Atlantic. 

Nemichthys RICII ARDSON, 1848 
Diagnoslic charactcrs: caudal filarnenl present: fi ve pores pcr segment forming lhree 
lateral lines; no sensory ridges on head. 

Nemichthys cllrvirostris (STROEMMAN, 1896) 
Diagnostic characters: body pale wilh large melanophores on belly and subcutaneous, 
vertical. black bars between vertcbrac. 
Rererence material: 13 specimens; TL: 274 - 788 mm; La Boc. 04-97: low 2 (ZMUC 
P3 13 127), low 11. 10W 13. low 14: La Boc. 11 -97: 10W 1 (ZMUC P313060); ECOS 
04-99: tow 5 (ZMUC P313206), tow 12 (ZMUC P313207), low 19 (ZMUC P313208), 
low 21 (ZMUC P3 1 3209, ICCM P313). 

Nemichthys sc%pacells R1CHARDSON, 1848 
Diagnostic characlers: body more or les s pigmcnted and no black bars belween verte
braco 
Rercrcnce material : 5 specimens; TL: 209 - 773 mm; La Boc. 04-97: low 14 (ZMUC 
P3 13 128); La Boc. 11 -97: low 9 (ZMUC P3 13061); ECOS 04-99: low 5 (ZMUC 
P3 132 10), IOW 12 (ZMUC P3 132 11), low 14 (l CCM P3 14). 

Fam. Serri vomeridae 

Diagnostic characlcrs: jaws drawn out into a long narrow pointed beak; vomerine leeth 
in two or more rows; dorsal fin origin bchind anal fin origin; caudal fin indistinct. 
Remarks: Due 10 the bad condition 2 specimens (S L : 147 mm) were nol determinable 
lo Ihe species level: ECOS 04-99: 10W 14 (ZMUC P3 13 139), tow 19 (ZMUC 
P3 13 140). 

Serrivomer GILL & RVDER, 1883 
Diagnostic charaClers: see family diagnosis. 

SerrivomerbeaniGILL& RVDER, 1883 
Diagnostic characters: seven branchiostegal rays, firSl five rays have a process extend
ing beyond hyoid arch. 
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Inf. Téc. Inst, Canario Ciene. Mar. nO 9 

Refercnce material: 180 specimens; SL: 118 - 522 mm; La Boc. 04-97: tow 1, tow 2, 
tow 11 (ZMUC P313129), tow 12, tow 14; La Boc. 11-97: tow 2 (ZMUC P313062-
72). tow 3 (ZMUC P313073), tow 9 (ZMUC P3 1 3074), tow 14 (ZMUC P313075-
3122, ICCM P311); ECOS 04-99: tow 5 (ZMUC P313141-153), tow 7 (ZMUC 
P313154). tow 10 (ZMUC P313155-172), tow 14 (ZMUC P313173-187, ICCM P315-
316), tow 19 (ZMUC P313188-198), tow 21 (ZMUC P313199-3204). 

Serrivomer lanceo/u/oiJes (SCHMIDT. 1916) 
Diagnostic characters: eight branchiostegal rays, onl y sixth ray has anterior process 
extending beyond hyoid areh. 
Reference material: 4 specimens; SL: 244 - 285 mm ; La Boc. 11 -97: tow 9 (ZMUC 
P313124-25, ICCM P312); ECOS 04-99: tow 14 (ZMUC P313205). 
Remarks: In lhe easlern Central Atlantic the synonym S. brevidentatus ROULE & BER
TIN 1929 is cited south of 400 N by BAUCHOT (1986) and between the Canary and 
the Cape Verde Islands by SALDANHA AND KARMOVSKA y A (1990), respec
tively. An additional synonym is Platuronides danae ROULE & BERTlN 1924, which 
was found by KOTIHAUS (1972) about 100 west ofthe Canaries. 

Order Saccopharyngiformes 

Diagnostic characters: jaws and hyomandibular greatly elongate, attached lo small 
neurocranium by only one condyle; dorsal and anal fins long; caudal fin absent or ru
dimentary; pelvic fins absent. 

Fam. Saccopharyngidae 

Diagnostic characters: mouth very large, extremely distcndable, jaws very protractile; 
teeth well developed, in 3 - 4 series; long, tapering tail with no distinct caudal fin, but 
a luminous caudal organ; dorsal fin origin well behind gill openings. 

Saccopharynx MtTCHtLL, 1824 
Diagnostic characters: monogencric, see family diagnosis. 

Saccopharynx ampullaceus (HARWOOD, 1827) 
Diagnostic characters: ski n black; distal third of tail spotted; body with filaments on 
trunk and tai!; caudal organ slender, indistinctly expanded with smoothly curved edges 
and without well-developed filaments. 
Rcfercnce material: 1 specimen; TL: 965 mm; La Boc. 11-97: tow 9 (ZMUC 
P23444 14). 
Remarks: This species is bathy- lo abyssopelagic. 
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Ir'¡' Téc. IrIS/. Conario Ciene. Mar. nO 9 

Subdivision Euteleostei 

Order Osmeriformes 

Diagnost ic characlcrs: maxilla included in gape of mouth (toothless maxi lla IS ex
cl uded from the gape in Pr%~~/roetes, Lovellia and Aploehi/on). 

Fam. Balhy lag idae 

Diagnostic characLers: mou Lh smaller than eyc diametcr, ending befare Ihe eye; gill 
membranes broadly united and separate from isthmus; normal gillrakers prcsent; pho
lophores absent; dorsal adipose nn present or absent. 

8at/¡y/aglls G UENT II ER. 1878 
Diagnoslic characlers: see family diagnosis. 
Remarks: Kobylyansky reintroduced and erec ted in 1990 seven other genera, revision 
is needed. 

8tlflry/lIglls greyae COIIEN. 1958 
Diagnostic characlers: ana l fin base equal loor shorter Ihan caudal pcduncle: gill open
ing eXlends more Ihan halfway up side of body. 
Reference malerial: 4 spccimens; SL: 48 - 82 mm; La Boc. 04-97: 10w 2 (ZMUC 
PI9873); ECOS 04-99: low 6 (ZMUC P191121, ICCM PI91). 10w 12 (ZMUC 
PI91122). 

Fam. Opislhoproclidae 

Diagnostic characlers: eyes uSllally tubular: photophores present 0 11 do rsal part of 
body: normal gillrakers present; adipose dorsal nn present. 

Opist/¡oproclllS V AILLANT, 1888 
Diagnostic characters: body laterally compresscd and rather shol1; be lly with a Ilat, 
scalc-covered sole. 

Opisthopro(·tus solea/lis V AILLANT, 1888 

Diagnost ic characters: snoul short, 15 % or Icss of standard lenglh; no dark patches on 
sale. 
Reference malerial: 1 specimen; SL: 65 mm; La Boc. 11 -97: 10\V 14 (ZMUC 
P2010999). 

Fam. Alepocephalidae 

Diagnostic characters: dorsal nn set far back on body; anal nn similar lO dorsal fin, 
their bases abollt equal in length and mosl oflen Opposile of each other; adipose dorsal , 
fin absent; photophores present in some genera (no1 arranged in dislincL rows or 
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Inf. Téc. Inst. Canario Ciene. Mar. nO 9 

clearly distinguishable groupS), but absent in most genera; all fins with soft rays exclu
sively; lateral line absent or indistinct; caudal fin forked. 

Bathytroctes GUENTHER, 1878 
Diagnostic characters: body with scales; teeth present on maxilla and lower jaw, teeth 
near anterior tips of upper and lower jaws in single series; dorsal fin origin in advance 
of anal fin origin; upper jaw ends approximately below posterior margin of eye; 13 -
17 anal finrays. 

Bathytroctes micro/epis GUENTHER, 1878 
Diagnostic characters: see genus diagnosis. 
Reference material: 1 specimen; SL: 38 mm; ECOS 04-99: tow 14 (ZMUC PI7732). 
Remarks: This species is bentho- to bathypelagic, occurring below 1, I 00 m. The pre
sent specimen is a juvenile and caught in the mesopelagic realm. This suggests, that 
juvenile B. rnicrolepis are (like many juveniles or benthopelagic species) probably liv
ing in shallower (mesopelagic) depths. 

Xenodermichthys GUENTHER, 1878 
Diagnostic characters: body black and completely scaleless; light organs present, 
nodular, 110t on stalks; 26 - 33 anal finrays. 

Xenodermichthys copei (GILL, 1884) 
Diagnostic characters: see genus diagnosis. 
Reference material: 2 specimens; SL: 19 - 137 mm; La Boc, 11-97: tow 9 (ZMUC 
PI7723); ECOS 04-99: tow 14 (ZMUC PI7733). 
Remarks: The small, juvenile specimen (PI77333) has only very few and tiny photo
phores abo ve the lateral ¡ine, whereas they are conspicuous and numerous in the other 
one (PI7723). 

Fam. Platytroctidae 

Diagnostic characters: resembling Alepocephalidae, but possess a black shoulder sac 
apparatus (= shoulder organ) which is located under the shoulder girdle and produces 
blue-green luminous fluid, the opening to the exterior through tubular papilla just be
low lateral line and aboye pectoral fin base; no adipose dorsal fin; photophores can be 
present. 

Searsia PARR, 1937 
Diagnostic characters: lateral line scales unmodified; mouth small, upper jaw not 
reaching back beyond eye; light organ on underside of caudal peduncle double; widest 
part of head behind eye; no pits behind gill opening; scales small; no spines at tip of 
lower jaw. 
Searsia koefoedi PARR, 1937 
Diagnostic characters: monospecific, see genus diagnosis. 
Reference material: 2 specimens; SL: 105 - 135 mm; La Boc. 11-97: tow 9 (ZMUC 
PI7724), tow 14 (lCCM PI71). 
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Order Stomiiformes 

Diagnostic characters: lumincscent organs (pholOphores) present ; chin barbel can be 
present; premaxi lla and maxilla with teeth, bOlh included in lhe gape of rnouth; mouth 
eXlcnding past eye in maSI; calour in masl is dark brown or black, some are si lvery. 

Fam. GOl1ostomatidae 

OP OA 

2 3 

ORB 

"'" .............. " ,., ....... n " ....... " 

SO BR 

IV VAV AC 

Figure 9. Gonoslomatidae, Phosichlhyidae [modified after: BADCOCK (1984)]. 

photophores present on iSlhmus photophores absenl on isthmus 

Figure 10. Gonoslom.lidac, Phosichlhyidac: Ventral view of head [modified after: 
BADCOCK (1984)J. 

Diagnostic characters: body elongate; no photophores on isthmus (Fig. 10) or, if pre
sent on isthmus, total ventral series of photophores (IC = IV + VA V + AC, see Fig. 9) 
numbering more than 65; no chin barbel; all photophores single; photophores 011 ven
tral part of body present ; normal gillrakers present; dorsal adipose fin present or ab
sent. 
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Bonapartia GOODE & BEAN, 1896 
Diagnostic characters: no photophorcs 011 isthmus; OA ending at or about anal fin ori
gín; AC photophores less than 25; body with a single row of photophores; dorsal fin 
origin slightly behind of anal fin origin; dorsal adipose fin absent and body more elon
gate (unlike Margrethia). 

Bonapartia pedaliota GOODE & BEAN, 1896 
Diagnostic characters: monospecific, see genus diagnosis. 
Reference malerial: 4 specimens; SL: 54 - 67 mm; La Boe. 11-97: low 9 (ZMUC 
P2010956); ECOS 04-99: low 10 (ZMUC P2011073-74, ICCM P2022). 

Cyclothone GOODE & BEAN, 1883 
Diagnostic charactcrs: no photophores on isthmus; OA ending al ar about anal origín; 
AC photophores less than 25; body wilh two rows of photophores; anus nearer to pel
vic fin bases than to anal fin origin or al midway with 1 - 2 VA V anterior to anus (un
like Gonostoma). 
Remarks: Because most of the specimens are in very bad condition, species identifica
lion is mainly based on the pattern of the meningeal pigment (dorsal aspect between 
and behind the eyes). Important distinguishing characters like Ihe number of gillrakers 
in the articlllation of epi- and ceratobranchial or the structure of Ihe gill filaments are 
in any case very difficult lo recognise. 

Cyc/otllOne bralleri JESPERSEN & TÁNING, 1926 
Diagnostic characters: premaxillary leeth even; meníngeal pigment comprised dorso
anteriorly of few discrcte stellate melanophores. 
Referenee material: 2,410 specimens; SL: 12 - 30 mm; La Boe. 04-97: low 1, 10W 11, 
low 14 (ZMUC P2011000); La Boc. 11-97: low 2 (ZMUC P2011856-868), tow 9 
(ZMUC P2011869-12745), tow 14 (ZMUC P2012746-13136); ECOS 04-99: low 5 
(ZMUC P2011075-1262, ICCM P2023-26), low 10 (ZMUC P2011263-1443), 10W 14 
(ZMUC P2011444-1522), tow 19 (ZMUC P2011523-1655). tow 21 (ZMUC 
P2011656). 

Cyc/otholle livida BRAUER, 1902 
Diagnostic characters: premaxillary teeth even, none greatly enlarged; meningeal píg
ment diffuse, cxtcnds forwards to al least level of posterior margin of eye; many punc
tate melanophorcs; teeth on posterior half of upper jaw not strongly curved forwards 
but enlarging irregularly caudad with long teeth separated by 2 - 4 small teeth (unlike 
C. acclinidens); resembling C. microdon but díffers from this species in the higher 
number of gillrakers (23 - 27 versus 12 - 14). 
Referenee material: 5 specimens; SL: 24 - 31 mm; ECOS 04-99: tow 14 (ZMUC 
P2011657-59, ICCM P2027), tow 19 (ZMUC P2011660). 

CyclotllOne pallida BRAUER, 1902 
Diagnostic characters: premaxillary leeth uneven with at least one tooth, usually the 
fourth, greatly enlarged; meningeal pigment diffuse. extends forwards to at leasl level 
of posterior margin of eye; many pllnclate melanophores. 
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Referenee material: 14 speeimens; SL: 22 - 46 mm; La Boe. 04-97: tow 11 (ZMUC 
P20 11 00 1); La Boe. 11 -97: tow 9 (ZMUC P2013 137-38). tow 14 (ZMUC 1'20 13 139-
40); ECOS 04-99: tow 5 (ZMUC P201 166 1). tow 14 (ZMUC P2011662-67, ICCM 
P2028), tow 19 (ZM UC P20 1 1668). 

Cyc/o/llOlle pselldopallida M UKHACHEV A, 1964 
Diagnoslic characlers: premaxillary teeth evcn: meningeal pigmctll comprised dorso
an lcriorly of many discrete pUllctate mel a nophores~ pigmcnt rest ricted 10 level well 
bchind posterior margin of eyes. 
Reference material: 188 speeimens; SL: 18 - 39 mm; La Boc. 04-97: tow 1, tow 11 
(ZMUC P20 11002); La Boc. 11 -97: tow 9 (ZMUC P2013 14 1-46), tow 14 (ZMUC 
P20 13147- 174); ECOS 04-99: tow 5 (ZMUC P20 11 669-675), tow 10 (ZMUC 
1'20 11 676-695), tow 14 (ZMUC P20 11 696- 1759, ICCM 1'2029-30), tow 19 (ZMUC 
1'20 1 1760-779). 

Diplophos GUENTHER. 1873 
Diagnostic characlcrs: adipose dorsal fin absent; pholophores presenl on iS lhmus; OA 
eXlending Qver allal f in ; AC photophores more Ihan 27; gillrakers on firsl arch less 
Ihan 16; pre-dorsal length more Ihan 40 % standard ¡e nglh. 

DiplopllO., moderensis (JOHNSON, 1890) 
Diagnostic characters: 28 - 30 AC, evenly spaced; dorsal fin origin nearer caudal fin 
base than snout; body Iess elongate. 
Reference malerial: 1 speeimen; SL: -73 mm; ECOS 04-99: tow 4 (ZMUC 
P20 14 129). 

Diplophos lamia GUENTHER. 1873 
Diagnostic characters: 45 - 51 AC. interspace between last two AC considerably less 
than that between preceding AC pair; dorsal fin origin nearer snout than caudal fin 
base; body more slender. 
Reference material: 18 speeimens; SL: 78 - 146; La Boc. 04-97: tow 1 (ZMUC 
P20 11003); La Boc. 11-97: tow 1 (ZMUC 1'201096 1-97 1, ICCM P20 1, ICCM 
P20 13); ECOS 04-99: tow 6 (ZMUC P20 11780), tow 8 (ZMUC 1'201178 1). 

Gonos/oma RAFtNESQUE, 18 10 
Diagnostic characters: pholophores absent on isthmus; OA extcnding al or aboul anal 
fin origin; AC pholophores less than 25; body with two rows of photophorcs; anus 
nearer lo anal (in origin than 10 pelvic fin bases; Ihree or more V A V anterior 10 anus 
(unl ike Cyc/o/hone). 

Gonos/omo ba/hyphilum (V AILLANT, 1884) 
D iagnostic characters: body black; photophores small; white glandular masscs associ
ated wi th ORB and OA photophores; gi ll rakers on fi rst areh more than 24 - 28; OA 
irregularly arrangcd, maj ority close to horizontal mid line orbody. 
Reference material: 2 specimens; SL: 24 - 29 mm; ECOS 04-99: tow 14 (ZMUC 
1'20 11 782, ICCM 1'203 1). 
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Conos/oma denuda/um RAFI NESQUE, 1810 
Diagnostic characters: body colour: back dark, nanks silvery; no glandular mas ses as
soeialed wilh ORB or OA pholophores; gillrakers on first areh: 3 + 7 + 5 (6); dorsal 
adipose fin present; I ~( and 2nd AC aboye, 3rd and 4(h below level of remaining AC pho
tophores. 
Reference material: 19 specimens; SL: 22 - 122 mm ; La Boc. 04-97: tow 1 (ZMUC 
P2011004),low 11, tow 13; La Boc. 11 -97: tow 1 (ZMUC P20 1 0974-980, ICCM 
P200, ICCM P2014), low 2 (ZMUC P2010983), low 14 (ZMUC P2010984); ECOS 
04-99: tow 5 (ZMUC P2011783). 

Conos/oma elonga/um GUENTHER, 1878 
Diagnostic characters: body dark, nanks thinly silvered; white glandular masses asso
ciated with ORB and OA pholophores (whereal the glandular mass al the firsl OA is 
dislinetly les s developed); gillrakers on firsl areh: 19 (18 - 21); tlrst OA photophore 
elevated, remainder level and low on body. 
Reference malerial: 296 specimens; SL: 17 - 169 mm; La Boc. 04-97: tow 1 (ZMUC 
P20110005), tow 2, tow 7, tow 11 , tow 14; La Boc. 11 -97: tow 1 (ZMUC P2010997-
98), low 2 (ZMUC P2010986-88), low 14 (ZMUC P2010989-991); ECOS 04-99: tow 
5 (ZMUC P2011784-793), low 10 (ZMUC P201794-97), low 12 (ZMUC P2011798-
1800, ICCM P2032-33), low 14 (ZMUC P2011 80 1), low 19 (ZMUC P2011802-09), 
tow 21 (ZMUC P2011810-11). 

Margre/hia JESPERSEN & TÁNING, 1919 
Diagnostic characters: pholophores absent on isthmus; DA eXlending al or about anal 
origin; AC pholophores less Ihan 25; body with a single row of photophores; dorsal fin 
origin slighl1y in advance of anal fin origín; adipose dorsal fin present and body deeper 
(unlike Bonapartia). 

Margrethia obtusirostra JESPERSEN & T ÁNING, 1919 

Diagnostic characters: see genus diagnosis. 
Referenee material: 11 specimens; SL: 38 - 72 mm; La Boc. 04-97: low 1 (ZMUC 
P2011006); La Boc. 11-97: tow 2 (ZMUC P2010992-94), tow 9 (ZMUC P2010995), 
tow 14 (ZMUC P2010996); ECOS 04-99: tow 10 (ZMUC P2011812-IS, ICCM 
P2034). 

Fam. Sternoptyehidae 

Diagnostic characters: some photophores compound, with common photogenic mass; 
3 - 7 (usual1y 6) branchíostegal photophores present; adipose dorsal fin present; AC 
photophores in groups. 
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Figure 11. Sternoptychidae [modified after: BADCOCK ( 1984)]. 

Subfam. Maurolicinac 

Diagnoslic characlcrs: body elongate, fusiform. nol eXlremcly compressed: greatest 
body depth 3.7 - 7.7 in standard length; dorsal blade absent. 

Mal/roliel/s Coceo. 1838 
Diagnostic characters: AC wilh 2 or 3 groups of 5 or more pholOphores: anal fin origin 
bchind dorsal fin origino 

Mal/roliel/s ml/eller; (GMELlN, 1789) 
D iagnostic characlers: see genus diagnosis and remarks. 
Reference material: 5 specimens; SL: 14 - 20 mm; ECOS 04-99: IOW 6 (ZMUC 
P2011842), tow 12 (ZMUC P2011843), tow 14 (ZMUC P201 1844), tow 16 (ZMUC 
P20 11 845, ICCM P2041). 
Remarks: or lhis genus probably only M muelleri occurs in the Canarian region. For a 
long time thi s genus was considered lO be monospecific, but in 1993 several additional 
species were describcd or reintroduced by Parin and Kobyliansky. bUI without OCCUf
rence in the Easlern Central Atlantic. 

Valenciennelll/s l ORDAN & EVERMANN, 1896 
Diagnostic characters: AC in 3 - 6 groups each or 2 - 4 photophores; anal fin origin in 
advance of dorsal fin origin o 
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Valenciennel/us tripunctulatus (ESMARK, 1871) 
Diagnostic characters: see genus diagnosis. 
Re!"erence material: 12 specimens; SL: 21 - 29 mm; La Boc. 11-97: tow 9 (ZMUC 
P209434-39, ICCM P2017-18); ECOS 04-99: tow 5 (ZMUC P2011852), tow 10 
(ZMUC P2011853-54), tow 21 (ZMUC P2011855). 

Subfam. Sternoptychinae 

Diagnostic characters: unique physique (Fig. 11): body deep and extremely com
pressed laterally, greatest body depth 0.8 - 2.0 in standard length; dorsal blade well 
developed; mouth nearly vertical: eyes sometimes tubular; colour si lvery. 

Argyropelecus Coceo, 1829 
Diagnostic characters: dorsal blade well developed and of several spi nes; eyes tubular, 
directed dorsally; 12 PY photophores. 

ArgyropeleclIs aculeatus Y ALENCIENNES, 1850 
Diagnostic characters: YA Y, AC 1 and AC2 photophore groups well separated and e le
vated relative to posterior 6 OA; anal finrays in two distinct groups separated by cen
tral AC 1 photophores; two separate post abdominal spines; posterior dorsal blade 
spines without hooks; enlarged caninifonn teelh in lower jaw; postero-ventrally di
rected post-abdominal spine longer, markedly larger than antero-ventral one. 
Reference material: 11 specimens; SL: 25 - 74 mm; La Boc. 04-97: tow 1, low 7 
(ZMUC P201 1007), tow 11; La Boc. 11-97: tow 9 (ZMUC P209373); tow 13 (ZMUC 
P209374); ECOS 04-99: tow 10 (ZMUC P2011816), tow 19 (ZMUC P2011817-18), 
tow 21 (ICCM P2037). 

Argyropelecus gigas NORMAN, 1930 
Diagnostic characters: YA Y, AC 1 and AC2 photophore groups nOl we ll separated and 
on about same level as posterior 6 OA; anal finrays superficially not in two distinct 
groups; body profile w ith fleshy elevation between 3rd and 4 th blade spines and raised 
markedly posterior to blade. 
Reference material: 10 specimens; SL: 19 - 111 mm; La Boc. 04-97: low 1; La Boc. 
11-97: tow 9 (ZMUC P209375-76), tow 14 (ZMUC P209377); ECOS 04-99: tow 5 
(ZMUC P2011819-820), tow 19 (ICCM P2038). 

Argyropelecus hemigymllus Coceo, 1829 
Diagnostic characters: YA Y, AC , and AC2 photophore groups well separated and ele
valed relative to posterior 6 OA; anal finray s in two distinct groups separated by cen
tral AC 1 photophores; a single posteriorly directed post-abdominal spine with serrated 
edges; posterior pair of fused dorsal blade spines with hooks forming barbs. 
Reference material: 92 specimens; SL: 17 - 34 mm; La Boc. 04-97: tow 1, tow 7, tow 
11 , tow 14 (ZMUC P2011008); La Boc. 11-97: tow 2, tow 9, tow 14 (ZMUC 
P209413-18); ECOS 04-99: tow 5 (ZMUC P2011821 -832), tow 6 (ZMUC P2011833), 
tow 10 (ZMUC P2011834-36), tow 14 (ZMUC P2011837), tow 19 (ZMUC 
P2011838-840, ICCM P2039-40), tow 21 (ZMUC P2011841). 
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Rcmarks: 17 specimens from tow 2 and 18 specimcns fmm tow 9, cruise "La Bocaina 
11-97", have been given lo Tracey Sutton, Department of Marine Science, University 
of South Florida. One specimen ("ECOS 04-99", tow 6) was found in 20 - 52 m depth, 
although BADCOCK (1984) indicates no adults above 100 m during the night and 
KINZER ANO SCHULZ (1988) consider Sternoptychidae as limited or partial mi
grants. 

Argyropelecus olfersi (CUVtER, 1829) 
Diagnostic characters: V A V, AC 1 and AC2 photophore groups well separated and clc
valed relative lo posterior 6 OA; anal finrays in t\VD di stinct groups scparated by cen
tral AC 1 phoLOphorcs; twa separate post abdominal spilles; posterior dorsal blade 
spines without hooks; enlarged caninifonn teeth in lower jaw; post-abdominal spines 
equal in size and length. 
Reference material: 1 specimcn; SL: 18 mm; La Soc. 04-97: low 14 . 
Remarks: Vcrification of this species was nol possible, as lhe only representative from 
the thrce cruises is deposited in Chiba, Japan. BADCOCK (1984) restricts this species 
to east of 35° W and between 35° and 65 ° N, but QUÉRO et al. ( 1990b) cite already 
lhe Canary Islands as its southernmosl occurrence in the Northern Hemisphere. 

Sternoptyx HERMANN, 178 1 
Diagnostic characters: dorsal blade of one single spine with serrate anterior projection; 
eyes normal. directed laterally; 10 PV photophores. 
Remarks: As the development of the photophores is not completed before 13 - 18 mm 
SL, and the determination of smaller individuals is hard (BAOCOCK ANO BAIRO, 
1980) one individual wilh a standard length of 8 mm was not determincd to the species 
leve l: ECOS 04-99: tow 21 (ZMUC P20 11851). Oepth occurrencc of the species sug
gests that it is also S. diaphana . 

Sternoptyx diaphana HERMANN, 1781 
Diagnostic characters: supra-anal photophore low on body, ncarer 10 antero-ventral 
margin of AC 1 than to trunk midline. 
Reference material: 23 specimens: SL: 13 - 34 mm: La Boc. 04-97: tow 7 (ZMUC 
P2011009); La Boc. 11-97: tow 14 (ZMUC P2094 1 9-432, ICCM P206): ECOS 04-99: 
tow 5 (ICCM P2042), tow 10 (ZMUC P2011846-48), tow 19 (ZMUC P2011849, 
ICCM P2043), tow 21 (ZMUC P2011850). 

Fam. Phosichthyidae 

Diagnoslic characters: body shape resembling Gonoslomatidae; photophores on isth
mus prescnt (see Fig. 10); total number of photophores in ventral series (lC = IV + 
VA V + AC, see Fig. 9) numbering more than 65; no chin barbel; dorsal adipose fin 
present. 
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lchthyococcus BONAPARTE, 1840 
Diagnostic characters: 2 ORB; anal fin origin well behind end of dorsal fin; pelvic fin 
base posterior to vertical fmm dorsal fin origin; eyes tubular; dorsal adipose fin base 
about as long as anal fin base. 

lchthyococcus ovalus (Coceo, 1838) 
Diagnostic characters: body short and deep; small mouth; SO absenl: no dark pigment 
patch al dorsal fin origino 
Rererence material: 2 specimens; SL: 31 mm; ECOS 04-99: tow 19 (ZMUC 
P2013770-71). 

Vinciguerria laRDAN & EVERMANN, 1896 
Diagnostic characters: 2 ORB; anal fin origin beneath or close behind vertical from 
last dorsal finray-base; anal and dorsal IIn bases about equal in length; eyes normal. 
Remarks: In cruise La Boc. 11-97 several small (SL 14 - 17 mm) specimens of this 
gcnus were caught. As they are, according LO the detennination literature, too smal! for 
having the adult photophore complement (especially the SO is missing), they have 
been classified only to the generic level: 74 specimens; 14 - 17 mm SL; La Boc. 11-
97: tow 6 (ZMUC P2010882-894), tow 13 (ZMUC 1'2010895-0955). The question is, 
whether they are V. nimbaria (with SO) or V. poweriae (without SO). Because there 
are several individuals of V. nimbaria, wilh a standard length of 16 - 18 mm and a 
c1early visible SO, it seems to be reasonable lo regard these small specimens as V. 
poweriae. The ratio of the accurately determinable V. nimbaria to V. poweriae would 
also support this assumption. A further difference, the gillraker number, is hard to ex
amine. The non-determinability of six Vinciguerria-specimens in cruise "ECOS 04-
99": tow 13 (ZMUC 1'2013772-77), derives from the bad condition of the individuals. 
Supposably they remained in the meshes of the net fram tow 12, as no other Vin
ciguerria showed up in tow 13. 

Vinciguerria attenuata (Coceo, 1838) 
Diagnoslic characters: SO absent; anus under sixth to seventh VA V; pigment lacking 
al lower jaw symphysis. 
Rererence material: 129 specimens; SL: 17 - 42 mm; La Boc. 11-97: tow 9 (ZMUC 
P209441-45 1), tow 14 (ZMUC P209452-495, ICCM P203); ECOS 04-99: tow 5 
(ZMUC P2013778-3820), tow lO (ZMUC P2013821-837, ICCM P2035), tow 12 
(ZMUC P2013838-39), tow 14 (ZMUC P2013840-42), tow 14 (ZMUC P2013843-44), 
tow 21 (ZMUC P2013845-47). 

Vinciguerria nimbada (laRDAN & WILLlAMS, 1895) 
Diagnostic characters: SO present; anus under eighth to ninth VA V; elongate dark 
pigment streak present al lower jaw symphysis. 
Rererence material: 1,593 specimens; SL: 16 - 46 mm; La Boc. 04-97: tow 2, tow 13 
(ZMUC P2011010); La Boc. 11-97: tow 1 (ZMUC P209497-98), tow 2 (ZMUC 
1'209499), tow 6 (ZMUC P209500-593), tow 9 (ZMUC P209594-97), tow 13 (ZMUC 
P209598-9674, ZMUC P209596-P2010763, ¡CCM P204), tow 14 (ZMUC P2010764-
777), tow 17 (ZMUC P2010778-784), tow 18 (ZMUC P2010785-0824); ECOS 04-99: 
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tow 5 (ZMUC P20 1 3848-859, ICCM P2036). tow 6 (ZMUC P2013860-3925), tow 7 
(ZMUC P2013926-944), tow 8 (ZMUC P2013945-991), tow lO (ZMUC P2013992-
14015). tow 12 (ZMUC P2014016-4106). 

Villcigllerria poweriae (COceO, 1838) 
Diagnoslic characters: SO absen l; anus under eighth to ninth VA V: elongale dark pig
menl streak present al lowcr jaw symphysis. 
Reference material: 79 specimens; SL: 16 - 36 mm; La Boc. 11 -97: tow 9 (ZMUC 
1'2010825-26), tow 13 (ZMUC P2010827-877, ICCM 1'205. ICCM P2015-16), tow 14 
(ZMUC P2010881); ECOS 04-99: tow 5 (ZMUC P2014107-110). tow lO (ZMUC 
P2014111-16), tow 12 (ZMUC P2014117-120), tow 19 (ZMUC P2014121-24), tow 21 
(ZMUC 1'2014125-28). 

Fam. Stomiidae 
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Figure 12, Stomiidae [modified after: MORROW ( 1964)]. 

Diagnoslic eharacters: enlarged teeth (fangs); body ll10stly dark in colour; chin barbel 
present in mosl; no true gillrakers in adults. 

Subram. Astronesthinae 

Diagnostic characlers: chin barbel present ; dorsal fin mostly or entirely befare anal fin, 
its origin al ar behind mid-poinl af body: dorsal adipose fin present (absent in Rhadi
nes/hes); two rows of photophores on body. 

As/rones/hes RICHARDSON, 1845 
Diagnostic characters: teelh on maxilla comb-like, closely spaced, slanting rearward; 
gill arches w ith separated groups of short spines anteriorly along their length. 
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As/rolles/hes gemmifer GOODE & BEAN, 1896 
Diagnoslic charaClers: chin barbe l with a s lender Slem, tip swollen, pigmented on one 
side (unlikc all other species). 
Reference material : 8 specimens; SL: 26 - 65 111m ; La Boc. 04-97: tow 1, tow 13, tow 
14 (ZMUC P20 11011 ); ECOS 04-99: tow 10 (ZMUC P201317S). 

As/rolles/hes i"dicIIs BRAUER. 1902 
Diagnostic characters: serial photophores few and relat ive ly widely spaced: IP 5, PV 5 
- 6, y A Y 7 - 9, OY 5 - 6, y AL 6 - 8, AC 7 - 9. 
Relerence material: 2 speci mens; SL: 26 - 29 mm ; La Boc. 04-97: tow 1 (ZMUC 
P20 1101 2). 

As/rolles/hes lellcopogoll REGAN & TREWAVAS, 1929 
Diagnostic charactcrs: ventral row of photophores (= IC) form ing a pronounced U
shaped bend at level of pectoral IIns; 43 - 47 pholophores from isthmus 10 tail ; 10 - 11 
bClwcen pectoral and pe lvic fin insertions (PV). 
Relerence material : 1 spcci men: SL: 93 mm ; La Boc. 11-97: tow 9 (ZMUC P209120). 

As/rolles/hes macropogoll GOODYEAR & GIBBS, 1970 
Diagnostic charactcrs: ventral row of photophores (= IC) forming a pronou nced U
shaped bcnd at level 01 pectoral lins; IC SI - 55; PY > 12; tip 01 chin barbe l without 
swelling (unlike A. niger). 
Relerence material : 1 spcci men; SL: 3 1 mm : La Boc. 04-97: tow 1 (ZMUC 
P20 11 0 13). 

As/rolles/hes micropogoIJ GOODYEAR & GIBBS. 1970 
Diagnostic characters: le series forming a slraight line; chin barbel a tiny rudiment. 
Relerence matcrial: 3 speci mens; SL 2 1 - 37; La Boc. 04-97: tow 1 (ZMUC 
P2011014). 

As/rolles/hes Ileopogoll REGAN & TREWAVAS, 1929 
Diagnostic characters: le series form ing a straight linc; chin barbel wide, il s base lal
crall y Ilauened, tapering dista lly. 
Reference material : 1 speci men; SL: 70 111111 : La Boc. 04-97: tow 1 (ZMUC 
P201 1015) . 

Boros/omias REGAN, 1908 
Diagnostic characters: gi ll archcs with separated groups of short spines anteriorly 
along the ir le ngth: teclh on maxilla distinctl y separaled, not slanli ng rearward (unlike 
Astronesthes); greates l body depth morc than 10 % in standard length (unlike Rhadi
nesthes); some anterio r jaw teeth formin g moderately 10 well -developed fa ngs. 

Boros/omias mOllOllema (REGAN & TREWA VAS, 1929) 

Diagnoslic characters: AC photophores straight; fangs not much longer than other 
teelh ; pale portion 01' swelling aL tip of chin barbel nol more than about twice as long 
as wide. 
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Rererence material: 4 specimens: SL: 34 - 86 mm ; ECOS 04-99: tow 5 (ZMUC 
P2013176),tow 10 (ZMUC P2013 177-78, ICCM P2044). 

RIUldinesthes REGAN & TREWAVAS, 1929 
Diagnoslic characlers: dorsal adipose fin absent; gill archcs wilh separated groups of 
short spines ameriorly along Iheir length; leelh 011 maxilla distinctly separated, not 
slanting rcarward (unlike As/rones/hes); body vcry long and slender, greatest body 
depth less than 10 % standard length (un like Boros/amias); origin of dorsal fin consid
erably behind pelvic fin insenion. 

Rhadillesthes decilllll!i (ZUGMA YER, 1911) 
Diagnostic characters: monospecific, see genus diagnosis. 
Rerercnce material: 6 specimcns; SL: 46 - 102 mm; La Boc. 04-97: tow 11 (ZMUC 
P2011016); ECOS 04-99: tow 10 (ZMUC P2013179- 182, ICCM P2045). 

Subram. Stomiinae 

Diagnostic characlers: a patlern of hexagonal areas covers lhe body; dorsal and anal 
fins far back, close lo tail and Iying Opposile each other: adipose dorsal fin absent and 
chin barbel presenl (unlike Subfam. Chauliodontinae); two rows of pholophores on 
body. 
Remarks: FINK AND FINK (1986) united the two genera of this subfam ily Slomias 
CUVIER. 1816 and Macros/amias BRAUER, 1902. The former diagnost ic characters of 
the genus Macros/amias are now given as lhe diagnostic characlers rOl' lhe species 
S/omias longibarba/us. 

Stomias CUVtER, 1816 
Diagnoslic characters: monogeneric, see subfamily diagnosis and remark s. 

Stomias boa (RtssO, 1810) 
Diagnoslic characters: chin barbel more than 112, bUI only slightly longer than head 
length, with 3 short filaments at end of bu lb: body moderately long, 10 - 20 times its 
depth; 82 - 91 photophores in venlral series from isthmus lO tail (lC); six rows of hex
agonal areas above lateral series of large pholophores, each arca of lowest three rows 
with 2 - 4 small photophores. 
Rererence material: 283 specimens; SL: 26 - >370 mm; La Boc. 04-97: tow 1, tow 2, 
tow 7 (ZM UC P20 11 020), tow 11 (ZM UC P20 11 021), tow 13, tow 14; La Boc. 1 1-97: 
tow 1 (ZMUC P209365-66), tow 2 (ZMUC P209367-68), tow 9 (ZMUC P209369-
370), tow 14 (ZMUC P20937 1-72); ECOS 04-99: tow 4 (ZMUC P2013425-27). tow 5 
(ZMUC P2013428-453), tow 6 (ZMUC P2013454-468), tow 8 (ZMUC P2013469-
470), tow 10 (ZMUC P201347 1-79), tow 12 (ZMUC P2013480-3549, ICCM P2061-
64), tow 13 (ZMUC P2013550), tow 19 (ZMUC P2013551-55), tow 21 (ZMUC 
P201 3556-57). 
Remarks: GIBBS (1984) and MORROW ( 1964) indicate the standard length for this 
species as more than 300 mm. GIBBS (1990) quotes the largest known specimen as 
322 mm, bul in cruise "La Bocaina 11-97" one ind ividual with more than 370 mm SL 
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showed up: tow 14 (ZMUC P20937 1). Unfortunately the head of this specimen is 
mlssmg. 
This spccies contains two valid subspecics: Sromias boa boa and Slomias boa ferox 
REINHARDT, 1843, which differ in the total number of IC photophores (82 - 88 in S. 
boa boa and 85 - 91 in S. boaferox). Most individuals were in such abad condition. 
that counting the photophores was impossible, but in all cases. in which it was possi
ble, they were Sromias boa boa. This corrcsponds wilh lhe distribution of this subspe
cies, which occurs in lhe Mediterranean and off West Africa southward 10 aboul 20° N 
(G IBBS, 1984). S. boa jerox is associatcd with eolder water (MORROW, 1964) and 
dislributed in lhe wholc Norlh Atlanlic (off Lhe Can aries wesl of 20° W). Slomias boa 
jerox is not Illentioncd for the Eastern Central Atlantic (GIBBS, 1990). 

Stomias brevibarhatlls EGE, 1918 
Diagnostic characlcrs: chin barbel less than 1/2 head length, wiLh 4 short filaments at 
end of bulb; body Illodcratcly long, 10 - 20 times its depth; 72 - 76 photophores in ven
tral series from iMhmus 10 lail ( le); five rows of hexagonal arcas aboye lateral series 
of large pholophorcs, each area of lowest Lhree rows wilh more than 5 small pholopho
res. 
Reference material: 1 speci men; SL: 68 mm: ECOS 04-99: tow 10 (ZMUC 
P2013558). 

Stomias longiharhllllls (BRAUER, 1902) 
Diagnostic charaeters: chin barbel much longer than head, up to 3/4 of standard length; 
body very long, 20 - 35 times its depth; more Ihan 170 photophores in ventral series 
from isthmus to tail (lC); hexagonal areas above lateral series of large photophores. 
each area 01' lhe lowest two rows wilh only onc small photophore. 
Refere"ce material: 7 specimens: SL: 38 - 435 mm; La Boc. 11-97: tow 1 (ZMUC 
P209362), tow 9 (ZMUC P209363-64); ECOS 04-99: tow 5 (ICCM P2049), tow 12 
(lCCM P2050), tow 14 (ZMUC P2013423-24). 

Subfam. Chauliodontinae 

Diagnostic charactcrs: a pattcrn 01' hexagonal areas covers lhe body; dorsal fin close 10 

head, adiposc dorsal fin prescnt and chin barbel absent (unlike Subfam. Stomiinae); 
first dorsal fin ray greatly elongated, bUI mOSI ofIcn broken off; IwO rows of photopho
res on body. 

Chauliodus BLOCH & SCHNEIDER, 1801 
Diagnostic characters: monogeneric, see subfamily diagnosis. 
Remarks: Due to the bad condition 12 specimcns could not be mcasured and identified 
to the species level: ECOS 04-99: tow 5 (ZMUC P2013183-87). tow 10 (ZMUC 
P2013188-191 , tow 14 (ZMUC P2013192), tow 19 (ZMUC P2013193-94). 

Chauliodus dallae REGAN & TREWA VAS, 1929 
Diagnoslic characters: dorsal fin origin over ninth to eleventh photophore in lateral 
series; (pre-dorsal length 24 - 33 % of standard length). 
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Reference material: 3 1 I specimens; SL: 20 - 262 mm; La Boc. 04-97: tow I (ZMUC 
P2011017). tow 2. tow 7. tow 11 , tow 13, tow 14; La Boc. 11 -97: tow I (ZMUC 
P209121-134). tow 2 (ZMUC P209135-38), tow 9 (ZMUC P209139-143), tow 14 
(ZMUC P209144-177, ICCM P207); ECOS 04-99: tow 5 (ZMUC P201 3 195-3307), 
tow 6 (ZMUC P201 3308-3 I 1), tow lO (ZMUC P2013312-343), tow 12 (ZMUC 
P2013344), tow 14 (ZMUC P2013345-353, ICCM P2046), tow 19 (ZMUC P2013354-
389), tow 21 (ZMUC P2013390). 
Remarks: GIBBS (1984), MORROW (1964) and PARIN (1990) indicate the maxi
mum standard length of this species as 150 mm. Bul both, in the new material from the 
Can aries (La Boc. 11 -97: tow 14, ZMUC P209144 with 262 mm SL and ECOS 04-99: 
tow 10, ZMUC P20 13312 with 176 mm SL) and in the ichthyological collection of the 
ZMUC (ZMUC P207227-32 with 190,2 10 and 230 mm SL, ZMUC P204807 with 
210 111m SL and ZMUC P207220-25 with 177 mm SL) several specimens with a stan
dard length up lO 262 mm occur. 

Chauliodus sloani BLOCH & SCHNEtDER, 180 1 
Diagnostic characters: dorsal fin origin Qver founh lo eighth photophore in lateral se
ries; (pre-dorsal length 17 - 28 % of standard length). 
Reference material: 64 specimens; SL: 26 - 241 ml11 ; La Boc. 04-97: tow 7 (ZMUC 
P2011018); tow 11 , tow 14; La Boc. 11 -97: tow I (ZMUC P209179-182), tow 2 
(ZMUC P209183-87, ICCM P208), tow 9 (ZMUC P209189-193), tow 14 (ZMUC 
P209194-95); ECOS 04-99: tow 5 (ZMUC P2013391-3404), tow lO (ZMUC 
P2013405-411), tow 12 (ZMUC P2013412), tow 14 (ZMUC P2013413), tow 19 
(ZMUC P2013414-17), tow21 (ZMUC P201 34 1 8-422, ICCM P2047-48). 

Subfam. Melanostomiinae 

Diagnostic characters: dorsal and anal fins placed opposite each other, positioned near 
base of caudal fin, originating well behind midpoint of body; chin barbel present; dor
sal adipose fin absent (a small one present in Chirostomias): tWQ rows of photophores 
on each side along lower part of body. 

Bathophilus GIGLtOLt, 1882 
Diagnostic characters: pelvic fin bases high on body, closer to midlateral than to mid
ventral Ii neo 
Remarks: Due to bad condi tion one specimen (SL: 56 mm) could only be identified to 
the genus level: ECOS 04-99: tow 10 (ZMUC P2013559). 

Batl/Ophilus brevis REGAN & TREWAVAS, 1930 
Diagnostic characters: body depth 36 - 45 % of standard length (other species: less 
lhan 25 %), bases of pelvic fins nearer lo dorsal than to ventral profile. 
Reference material: I specimen; SL: 43 mm; ECOS 04-99: tow 5 (ZMUC P2013560). 

Bathophilus digitatus (WELSH, 1923) 
Diagnostic characlers: 9 - 10 pelvic finrays; 11 - 13 pectoral finrays in two groups. 
Reference material : I specimen; SL: 66 mm; ECOS 04-99: tow 5 (ZMUC P2013562). 
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Bathophi/w. longipinnb; (PAPPENHEIM. 1914) 
Diagnostic characters: II - 14 pelvic fi nrays, 5 - 8 pectoral finrays in a single group. 
Reference material: 2 specimens: SL: 66 mm; La Boc. J 1-97: tow 2 (ZMUC 
1'209303), tow 14 (lCCM 1'2019). 

Bathophilus pawneei PARR, 1927 
Diagnostic characters: pectoral fin with (WO separate rays placcd close together. 
Reference malerial: 1 spcci mcn ; SL 72 mm; ECOS ()~ ·99: low 19 (ZMUC 
1'2013561 ). 

BatllOphillls vail/anli (ZUGMA YER, 191 1) 
Diagnostic characters: 4 - 6 (usuaJ1y 5) pelvic finrays. 3 - 5 ( lIsually 2 + 1) pectoral 
finrays. 
Reference material: 44 spccimcns: SL: 27 - 149 mm: La Boc. 04-97: tow 1, tow 7 
(ZMUC 1'2011024), tow 14; La Boc. 11 -97: tow 1 (ZMUC P209305-08), tow 2 
(ZMUC 1'209309). tow 14 (ZMUC P209310-17, ICCM P2011); ECOS 04-99; low 5 
(ZMUC 1'201 3563-575), tow 6 (ZMUC P213576), tow 10 (ZMUC 1'2013577-79), tow 
12 (ZMUC 1'2013580-81, ICCM 1'2053), tow 19 (ZMUC 1'2013582-83), low 21 
(iCCM 1'2054). 

Chiroslomias REG AN & TREWAVAS. 1930 
Diagnostic characters: small adipose dorsal fin present; post-orbital 11Iminous organ 
less than 1/3 eye diameter: terminal bulb of barbel swollen and very complex, with 
nllmerous filaments. 

Chirostomias pliopterus REGAN & TREW A V AS, 1930 
Diagnoslic characters: monospecific, sec genus diagnosti co 
Refcrence material: 4 specimens; SL: 39 - 54 mm; La Boc. 04-97: tow 1 (ZMUC 
1'201 1025), IOw 14. 

Ellslomias V AILLANT, 1884 
Diagnoslic characlers: anal fin base much longer Ihan dorsal fin base, its origin much 
before dorsal origin; zero 10 six tccn pcctoral finrays, Bone markcdly longer Ihan olh
ers; snoul lapering, slender, protrusible (unlike Flagellostomias). 
Remarks: Dne specimcn 01' gcnus ElIstomias was in such abad condition that it could 
nol be idenlified: ECOS 04-99; tow 10 (ZMUC 1'2013584). 

Eustomias bigelowi WELSH, 1923 
Diagnostic characters: Iwo pecloral finrays; terminal bulb globular; barbel wilh three 
branches arising fmm the main Slem; branches are very much shorter lo slighlly longer 
than lhe resl of lhe main slem and have few side branches. 
Reference malerial; 1 specimen; SL 73 mm; ECOS 04-99 : low 14 (ZMUC 
1'2013585). 
Remarks; New record for Ihe Canaries. GIBBS AND BARNETI (1990) cite only Iwo 
records of this species in lhe Eastern Central Atlanlic: al 02° S, 18° W and 22° S, 02° 
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W. Thcy indicate fllrthcr occurrence in the North Atlantic betweell 15° N and 37° N 
wesl 01' 30° W and in Ihe Gulf 01' Mexico. 

ElIs/olllias filifer (GILCHRIST. 1906) 
Diagllostic charactcr<.,: OIlC dcv'clopcd pectoral limay and one rudimentary ray: three 
branchcs arisillg proximal 10 bulb; barbel di~tal 10 branches with a single largc blllb 
followcd by a slender stem endillg in a small blllb (lInlike E. telranema). 
Reference material: I specimen: SL: 122 mm: La Boc. ()J.-97: low 1I (ZMUC 
P2(11026). 

ElIstomias lipocJtirlls REGAN & TREWAVAS. 1930 
Diagnostic charaClers: pectoral fin~ absent (unlikc al! olher Euslomias-species): a nip
plc-like projection on one side 01" distal end 01' bulb. 
Rerere"ee material: 1 speeimen: SL: 130 mm: La Boe. 04-97: tow 13 (ZMUC 
P2011027). 

ElIstolllias longibarba PARR. 1927 
Diagnostic characlcrs: three pectoral rinrays: tcrminal bulb of barbel with a fingcr-like 
projeclion on ils tip: photophores in venlral row from isthll1uS lo tail (lC) 74 -78: in 
lateral row lu above anal ¡in (DA) 49 . 53 (ulllil-..e E. simplex). 
Reference matcrial' :2 spccimcns: SL: 97 - 113 mm; La Boc. 11 ·97: {Ow :2 (ZMUC 
P2093 19, ICCM P2(20). 

EWitomias obscllrlls V AtLLANT. 1884 
Diagnoslic charactcrs: photophorcs 01' lateral row mainly in paJr ... (lInilke all other Eus
lomias-species): termi nal bulb 01" barbel bearing !-.cvcral short filaments 011 it~ tipo 
Reference material: 67 specimcm: SL: 67 - 214mm: La Boc. 0.+-97: tow 2. tm .. 7. IOw 
13: La Boe. 11 -97: tow 1 (ZMUC 1'209321-341. ICCM P2012), low 2 (ZMUC 
1'209343-358), tow 14 (ZMUC P209359); ECOS 0-1-99: tow 6 (ZMUC 1'20U5XÓ), 
tow 12 (ZMUC P2013587-89). tow 14 (ZMUC P20J3590-92), to" 19 (ZMUC 
P2013593-99, ICCM 1'2055-56). 

Eustomias schmidti REGAN & TREWAVAS, 1930 
Diagnostic characters: Iwo pectoral tinrays; barbel wilh Ihree branches arising lOgelher 
from stem proximal 10 terminal bulb. lhe middle one short. bulbous; terminal bulb di
vidcd by a constriclion into a long proximal and a small distal pan. 
Rereronee malerial: 1 speeilllen: SL: 94 111m; ECOS Q.l-99: tow 8 (ZMUC 1'2013600). 

Eustomias simplex REGAN & TREWAVAS. 1930 
Diagnostic charactcrs: lhree pectoral finrays; terminal bulb 01' barbel either with a si n
gle slender filalllcnt or without f'ilaments or projection; barbel stem with a row 01' slllall 
blaek external spots on ilS distal halr; photophores in ventral row (IC) 66 - 70, in lal
eral row (OA) 43 - 45 (unlike E. longibarba). 
Rererenee material: 1 speeimen; SL: 100 mm; ECOS 04-99: lOW 14 (ZMUC 
P20 13601). 
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Eustomias tetrallema ZUGMA YER, 1913 
Diagnostic characters: one pectoral fimay and one rudimcnlary ray; three branches 
arising proximal LO bulb; barbel distal to branches with (WO or more rclatively small 
bulbs followed by a slender stem ending in a small bulb (unli ke E.filifer). 
Reference material: 1 specimen; SL: 126 mm; La Boc. 04-97: tow 11 . 
Remarks: Verification of this species was nol possible, as the only representative from 
lhe three cruises is deposited in Chiba, Japan. 

F1agellostomias PARR, 1927 
Diagnostic characlers: anal fin base much ¡onger lhan dorsal fin base, its origin well in 
fronl 01' dorsal origin ; firsl pectoral rinray separate, much longer {han others; snout 
blunt, not protrus ible (unlike Eustomias). 

Flagellostol1lias bOllreei (ZUGMA YER, 191 3) 
Diagnoslic characlers: monospecific, see genus diagnosis. 
Reference material: 2 specimens; SL: 67 - 104 mm; La Boc. 04-97: tow 11 (ZMUC 
P20 11 028); ECOS 04-99: tow 6 (lCCM P2057). 

Grammatostomias GOODE & BEAN, 1896 
Diagnostic characters: luminous loop on flan k aboye and behind pectoral fin; PY 15 -
17; 4 - 11 peclOral finrays. 

Grammatostomias flagellibarba HOL T & BVRNE, 1910 
Diagnostic charaClers: luminous loop elongated, ilS posterior margin reaching abaut to 
pelvic fin inscrtion, ilS lower portian forming zigzags. 
Reference material: 1 specimen; SL: 95 mm; La Boc. 04-97: tow 11 (ZMUC 
P2011029). 
Remarks: This species is cited as a new record for the Can aries in BORDES el al. 
(1999). GIBBS (1984) indicates its distribution between 43° N and 50° N, further 
soulh only in the Western Atlanlic. 

Leptostomias GtLBERT, 1905 
Diagnoslic characters: body long and slender, ¡lS deplh JO times or more in length; al 
least 39 PY. 
Remarks: see species. 

Leptostomias gladiator (ZUGMA YER, 1911) 
Diagnostic characlers: one or lwO filaments present al base of barbel slem; other fila
ments usually present on barbel stem along ilS length and al base of terminal bulb. 
Reference material: 2 specimens; SL: 140 - 225 mm; La Boc. 04-97: tow 14 (ZMUC 
P2011030); La Boc. 11-97: tow 2 (ICCM P2021). 
Remarks: The presence of a ¡arge post-orbital luminous organ serves in the key of 
WHITEHEAD et al. (1984) as a diagnostic character for this genus. However, one in
dividual of the new material (ICCM P2021) lacks this organ, in the only specimen of 
the same species deposited al the ZMUC, this organ is very small and inconspicuous. 
HULLEY (1972) quotes the postorbital organ as absent. The organ is also absent in 
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one of the two specimens studied by MORROW AND GIBBS ( 1964). They stated, 
that this luminous organ is also missing in olher species 01' Leplostomias. 

Melal/ostomias BRAUER, 1902 
Diagnostic characters: post-orbital luminous organ equal to larger lhan 1/2 eye diame
ter; terminal bulb of barbel variously modified; 5 - 6 pectoral rays. 

Me/allos/omias bar/onbealli PARR, 1927 
Diagnoslic characters: terminal fl attened end of barbel with a prominenl. lapering fil 
amenlous extension (unlike M. biseriatus) and moslly unpigmented; barbel stem full y 
pigmented ; PY seldom more than 25, OY seldom more than 24. 
Reference material: 1 specimcn; SL: 191 mm ; La Boc. 11 -97: 9 (ZMUC P209363). 

Me/anos/amias biseria/us REGAN & TREWAVAS. 1930 
Diagnoslic characlers: lerminal tlattened end 01" barbel rounded, withoul a fil amentous 
eXlension (unl ike M. barlonbeani) and moslly unpigmenled; barbel Slem full y pig
mented (unli ke M melanops); PY seldom fewer than 27, OY seldom fewer than 26. 
Reference material : 4 speci mens; SL: 54 - 84 mm ; La Boc. 04-97: tow 1 (ZMUC 
P20 1103 1), tow 14; ECOS 04-99: tow 10 (ZMUC P20 1 3603-04). 

Me/Ollas/amias /en/acu/a/us (R EGAN & TREWAVAS, 1930) 
Diagnoslic characlers: barbel with a terminal ovo id bulb and a slender, finger- like ten
lacle beside Ihe bulb; barbel lenglh aboul 2.5 lo 2.75 limes in standard length . 
Reference material : 8 specimens; SL: 62 - 138 mm ; La Boc. 04-97: tow 1, tow 7 
(ZMUC P2011032), tow 14; ECOS 04-99: tow 10 (ZMUC P201 3602). 

Pllotol/eetes GUENTHER. 1887 
Diagnostic characters: lower j aw slrongly curved upward, long and projecting beyond 
snout ; pectoral fin with 0 - 2 finrays. 

Ph%nec/es braueri (ZUGMA YER, 19 13) 
Diagnostic characters: terminal bulb of barbel with a smal! , bulbous appendage; PV 22 
- 24: lwO pectoral finrays. 
Reference material : 4 specimens; SL: 37 - 57 mm ; La Boc. 04-97: tow 1 (ZMUC 
P2011033); ECOS 04-99: tow 10 (ZMUC P201 3605, ICCM P2058), IOw 14 (ZMUC 
P201 3606). 

PIIO/ol/ectes margarita (GOODE & BEAN, 1896) 
Diagnoslic characlers: dorsal and anal fins covered with lhick black skin except for lhe 
lips of lhe rays; IV 41 - 46; one pectoral finray (sometimes even missing). 
Reference material : 1 specimen; SL: 49 mm; ECOS 04-99: tow 10 (ZMUC 
P2013607). 
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Subfam. Idiacanthinae 

Diagnostic CharaCLCrS: body very long and slcnder; dorsal fin very long. ilS origin far 
anterior 10 midpoint 01' body; anal fin aboul hall' as long as dorsal fin. both reaching 
almost to caudal fin; two rows 01' prominent photophores on ventral pan of body 011 

each side: chin barbel and pelvic fins present in females, absent in males; pectoral fins 
present in larvae. absent in adults. 

Idiacanthus PETERS, 1877 
Diagnostic characlers: monogeneric. see subfamily diagnosis. 

Idiacanthllsfascio/a I'ETERS, 1877 
Diagnostic characters: see subfamily diagnosis. 
Reference material: 269 specimens: SL: 41 - 305; La Boe. 04-97: tow 1, tow 7 (ZMUC 
P2011019), tow 11, tow 13, tow 14; La Boc. 11-97: tow 2 (ZMUC P209196-9254, 
ICCM P209), tow 14 (ZMUC P209256-59); ECOS 04-99: tow 6 (ZMUC 1'2013657). 
tow 8 (ZMUC P2013658-59), tow 10 (ZMUC P2013660-684), tOIV 12 (ZMUC 
1'2013685-86), tow 14 (ZMUC P2013687-3765).tow 19 (ZMUC P2013766-69, ICCM 
1'2049-50) 
Remarks: AII Ihe individual s are female. Males of Illis .. peeies diffcr also very much in 
size from Ihe females by never growing larger than about 70 ml11 of SL, and most of 
them occur apparentJy at J ,000 lo 2,000 m at all times. Only lile fcmales undcrgo diel 
vertieal migrations (KRUEGER, 1990). 

Subfam. Malacosteinae 

Diagnoslic characters: !loor of 1110ulh open. no membrane connecting righ! and left 
halves of lower jaw 10 isthmus; lower jaw with long fangs. much longer than any up
per jaw leeth: dorsal and anal fins localed Jt hind end 01' body near tail. their bases 
about equal in lenglh and origins oppositc: no dorsal adiposc fin; two rows of promi
nent photophorcs on ventral pan ol' body on each side. 

Aristostomias ZUGMA YER, 1913 

Diagnostic characters: chin barbel presenl: snout longer than eye: pale luminous 
patches present on head; pectoral fins present. 

Aristm;tomias grima/dii ZUGMA YER. 1913 
Diagnostic charactcrs: pholOphorcs in PY row 15 in 5 groups; in OY row 16 in 5 
groups. 
Reference material: 1 specimen; SL: 73 mm; La Boc. 04-97: tow 1 (ZMUC 
P2011022). 
Remarks: New record for the Canaries. Near the Canarian Archipelago only one re
eord in GIBBS (1984) and GOODYEAR (1990), respeetively. The speeimens are mast 
probably the same, as the loeations are given as follows: 31° N, 26° W (Gibbs) and 
30° 45' N, 25° 47' W (Goodyear). PORTEIRO et al. ( 1999) cite A. grima/dii for the 
Azores. 
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Pll% s/omias COl lElT. 1889 
Diagnos Li c characters: pectoral fi ns abscnt ; pelvic fin~ very long: chin barbe l absen1. 

P/I{)tostomius guernei COLLETT, 1889 
Diagnostic charac lers: monospccitic: see genus diagnosis. 
Refercn"e malerial: 200 spec imens; SL: 31 - 11 8 mm: La Boc. 04-97: 10w l. 10w 7, 
IOw I I (ZMUC 1'201 1023). low 14; La Boc. 11-97: low 2 (ZMUC 1'209260-286, 
ICCM 1'2010). 10w 9 (ZMUC 1'209288-89), IOW 14 (ZMUC 1'209290-9302); ECOS 
04-99: 10W lO (ZMUC 1'20 13608-6 19). low 12 (ZMUC 1'2013620-22), low 14 
(ZMUC 1'2013623-652, ICCM 1'205 1-52). low 19 (ZMUC 1'20 13653-56). 

Order Aulopi formes 

Diagnoslic charaClel's: spcc ia li sal ion in lhe gill <lfchcs. wilh posleralalcra lly greally 
elongaled second pharyngobranchial; elongalcd uncinale process of sccond cpibran
ch ial conlac ting third pharyngobranchial. 

Fam. Nolosudidae 

Diagnosl ic charac lcrs: cye egg-shaped anJ largcl' Ihan 4 % of standard Icngth ; premax
ill ary tceLh Ll niscrial in j uveni les, ane! two 01' Ihree ~el' i es in adults; colcration 01' body 
uni form ly dark with or without s il ve ry scalcs; dorsal fin wilh 9 - 14 rays; 1l10ulh equal 
to 01' longcr than eyc diamctcr; gi llrakers rather long and lath-li kc; photophores absent, 
ad ipo!\c dorsal fin presenl. 

Allliesallrlls BERTElSEN, KREwr & MARS ttAll, 1976 
Diagnost ic characters: pelvic fins originating below 01' j usI in frant of dorsal fin. 

AhliesUllrllS herryi B ERTELSEN, K REFFT & M ARSHALL, 1976 
DiagnosLic characters: see gCllllS diagnosis. 
Reference malerial: 2 speci mens; SL: 37 - 39 111m; La Boc. 04-97: IOW I (ZMUC 
P2344546-47). 

Scopelosallrlls BlEEKER, 1860 
Diagnostic characters: pelvic fins distinctly in front of dorsal fi n. 

Scope/osulIrus urgenteus (MAU L. 1954) 
Dlagnos tic characlcrs: no sil ve ry scales al any sit.e; 15 - 16 gillrakers; pectoral fin s 
short 10 moderately long. 
Reference material: 3 specimens; SL: 32 - 39 111m ; La Boc. 04-97: tow l . 
Remarks: The specimens were identilied by N. Merret. and have nol been deposiled 
yet. Juveniles of this species li ve in the mesopelagic realm. whereas lhe adults show a 
benthopelagic fcrm of li ving. The presenl individuals are juvenile. 
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Sc{)pelosollrtls lepidlls (KREFfT & MAUL, 1955) 
Diagnostic characters: pectoral fin s very long, although short in lhis material - they are 
probably broken off, or shorter in small Uuvenile) specimens; more lhan 16 gillrakers. 
Rererenee material: 2 speeimens; SL: 53 - 61 mm; ECOS 04-99: tow 10 (ZMUC 
P2348366-67). 
Remarks: Adults of lhis spec ies are living bentho- to mesopelag ic, whereas juveniles 
are mesopelagic lo almosl epipelagic. The present individuals are juveniles. 

Fam. Synodontidae 

Diagnostic characlers: eyes large and normally formed ; upper jaw dominated by the 
premaxilla, maxilla reduced or Illodified and unapparent ; jaws armed wilh numcrous 
long, sharp, a fien depressible teeth; snout typically pointed in dorsal profile; photo
phores absent; adipose dorsal fin present or absent. 

Subfam. Synodontinae 

Diagnostic characlers: scales along lateral line not enlarged; dorsal fin rays lO - 15 ; 
anal fin rays 8 - 16; dorsal adipose fin usually presenl. 

SyllodllS SCOPOLt, 1777 
Diagnostic characters: 8 pelvic finrays; vomer absenl; head nOl strongly depressed, 
snout narrow; dorsa l fin base shorter Ihan 01' equal to anal fin base; caudal fin deeply 
forkcd; adipose dorsal fin present bUI very smal! in sO l11e species. 

SynodllS synodlls (Lt NNAEUS, 1758) 
Diagnostic characters: four to six rows of complete scales bctween lateral line and dor
sal fin . 
Rererenee material: I speeimen; SL: 60 mm ; La Boe. I 1-97: tow 8 (ZMUC 
P23444 I 59). 
Remarks: AduIts 01' Ihi s species are bottom dwcllers, primarily found in shal\ow in
shore waters. Thc present individual is juvenilc. 

Fam. Paralepididae 

Diagnostic characters: premax illa 1101 extending bcyond a vert ical through posterior 
margin of eyc: normal gillrakers absent; dorsal fin o rig in in midlinc of trunk; photo
phores absent, adipose dorsal fin present. 

LeSlidiops HUBBS, 1916 

Diagnostic characters: ventral adipose fin between pelvic fin s and anal fin present; 
di stance snoul 10 anus less than 63 % of standard length; pe lvic fin origin well before 
dorsal fin origin; body without scales; pectoral fins shorl , less than anal fin base. 

Lestidiops affinis (EGE, 1930) 
Diagnostic characlers: anus distinctly before dorsal fin origin; 75 - 83 vertcbrae. 
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Reference material: 6 specimens; SL: 41 - 75 mm: La Boc. 11-97: tow 1 (ZMUC 
P2344406-08, ICCM P2376), tow 9 (ZMUC P23444 1 1), tow 18 (ZMUC P2344410). 

Lestidiops jayakari (BOULENGER, 1889) 
Diagnostic characters: anus below or behind dorsal fin origin ; 76 - 85 vertebrae. 
Reference material: 25 specimens; SL: 3 1 - 62 mm; La Boc. 11-97: tow 6 (ZMUC 
P23444 1 6-426), tow 9 (ZMUC P2344427), tow 13 (ZMUC P2344428-37, ICCM 
P232 1 , ICCM P2377-78). 
Remarks: There are two val id subspecies. POST (1990) indicates Ihe occurrence of L. 
jayakari pseudosphyraenoides (EGE, 1918) in Ihe Mediterranean and Ihe norlhern 
subtropical Allantic. He cites L. jayakari jayakari for the subtropic and tropic waters 
of all oceans. 

Lestidiops sphyrenoides (Rtsso, 1820) 
Diagnoslic characlers: anus below or behind dorsal fin origin; 88 - 94 vertebrae. 
Reference material: 1 specimen; SL: 52 mm; ECOS 04-99: tow 13 (ZMUC 
P2348368). 

Para/epis CUVIER, 18 16 
Diagnostic characlers: ventral adipose fin absenl; pelvic fin origin below dorsal fin 
origin; anal fin rays 25 or less; body with scales; pectoral fins shorl, less than anal fin 
base. 

Paralepis coregonoides RISSQ, 1820 
Diagnostic characters: hind tip of premaxilla under nostril ; if gillrakers and teeth on 
jaws and palatines present, head 3.4 - 4.5 times in SL; 
Reference material: 1 specimen: SL: 46 mm; La Boc. 11-97: low 14 (ZMUC 
P234444 1). 
Remarks: This species consisls of two valid subspecies. Paralepis coregonoides core
gonoides ¡s, with lower anal finray and vertebral counlS, endemic in lhe Medilerranean 
and Paralepis coregonoides borealis REINHARDT, 1837 occurs in the Atlantic (POST, 
1984). POST ( 1990) cites Para/epis coregonoides from only one locality near the Ca
nary Islands. 

Stemonosudis HARRY, 1951 
Diagnostic characters: see species diagnosis. 

Stemono.''tIldis intermedia (EGE, 1933) 
Diagnostic characters: This is the only species of Paralepididae which has such a high 
number of vertebrae (111 - 121) and occurs in the Atlantic (ROFEN, 1966). 
Reference material: 3 specimens, with 117, 119 and 121 vertebrae; SL: 123 - 172; La 
Boc. 04-97: tow 2 (ZMUC P2344548); La Boc. 11 -97: tow 1 (ZMUC P2344442, 
ICCM P2379). 
Remarks: New record for the Canaries. POST (1990), quotes it for the tropical and 
subtropical Atlantic, with an observed maximum size of 152 mm SL. On page 382 he 
writes: "this species has not been reported from lhe CLOFETA area yet; unpublished 
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material from the area is represented in the ISH ( InstitUl für Seefischcrci, Hamburg) 
collection". Incorrectly cited in BORDES et al. ( 1999) as Macroparalepis nigra. 

Sudis RAFtNESQUE, 1810 
Diagnostic characters: pectoral fins elongate, longer than anal fin base. 

Sudis hyulinu RAFtNESQUE, 1810 
Diagnostic characters: see genus diagnosis. 
Reference material: 2 specimens; SL: 47 - 112 mm; La Boc. 11-97: tow 2 (ICCM 
P2380), tow 13 (ZMUC P2344413). 

Fam. Evermannelidae 

Diagnostic characters: I I . 13 dorsal. 26 . 37 anal fin rays; one seri es 01' small or min
ute teeth on premaxilla, which extends beyond a vertical through posterior margin of 
eye; normal gillrakers absent, replaced by gill teeth fixed on bony pi ates; photophores 
absent, adipose dorsal fin presento 

Evermannella FOWLER, 190 I 
Diagnostic characters: eyes tubular, directed upward and slightly forward; front pala
tine fang and at leasl some dentary fangs distinctly lanceolate and barbed. 

Evermannella indica BRAUER, 1906 
Diagnostic characters: 27 - 31 anal finrays. 
Reference material: 2 specimens; SL: 45 - 53 mm; La Boc. 11-97: tow 2 (ICCM 
P2381), tow 14 (ZM UC P2344405). 

Order Myctophiformes 

Diagnostic characters: head and body compressed; eye lateral; mouth usually large and 
terminal; dorsal adipose fin present; pharyngobranchials normal (unlike those of Au
lopiformes). 

Fam. Myclophidae 

Diagnostic characters: pholophores on head and ventral part of body present and ar
ranged in clearly dislinguishable groups (see Fig. 13), (photophores absenl in Taan
ingichthys paurolychnus), the abbreviations in the text refer to this figure; origin of 
anal fin under or a short distance behind dorsal fin base; adipose dorsal fin present; 
supra- (SUGL) andlor infra-caudal (INGL) glands may be present and can in sorne 
genera be used for the determination of the sexes. 
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Figure 13. Myctophidae [modified afler a drawing received from Motoomi Yamagu
chi]. 

Remarks: If nol olherwise indicated lhe following features are valid for al! genera 
li sled below: pholophores presenl; YLO, SAO" Pol(2) and Pre, below lateral line; PLO 
more than its own diameter above level of upper end of pectoral fin; PV02 at or below 
level of uppcr end of base of pectoral fin. 
Due to being in extremely bad condilion, 462 specimens were unidentifiable. La Boc. 
11-97: low 14 (ZMUC P2344349-350); ECOS 04-99: low 4 (ZMUC P2348370), low 6 
(ZMUC P2348369). 

Benthosema GOODE & BEAN, 1896 
Diagnostic characters: PV02 on a hori zontal line with PV0 1; 4 VO, VOl elevated; 2 
Prc, Prc2 near lateral line (unlike Diogenichthys). 

Ben/hosema suborbi/ale (GILBERT, 191 3) 
Diagnostic characters: SAO angulate; VOl. SAO¡ and SA02 almost on a l¡ne (or with 
SAO, slighlly above but touching a line through YO, and SAO,); GR: 3 + 1 + 10 (9 -
11); YLO above line PLO-SAO,; males with large single supra-caudal gland, remales 
with t\Vo small inrra-caudal glands, coalescing lo one with age; caudal glands occur in 
both sexes at about 19 mm SL 
Rererenee material: 33 speeimens; SL: 15 - 30 mm; La Boc. 04-97: tow 1 (ZMUC 
P2344444), low 2; La Boe. 11-97: low 1 (ZMUC: P2341884-86, ICCM: P231), low 9 
(ZMUC P2341888-891), low 14 (ZMUC P2341892-94); ECOS 04-99: tow 6 (ZMUC 
P2344556-56 1), tow 8 (ZMUC P2344562-63), tow 12 (ZMUC P2344564-65), tow 19 
(ZMUC P2344566-570,ICCM P2322-23), tow 21 (ZMUC P234457 1-73). 

Bolinichthys PAXTON, 1972 
Diagnostic characters: 3 Prc (Prc¡ and Prc2 c10se together at ventral contour of body); 
PLO, SAO" Poi, and Prc, slightly above lateral line; PO, highly elevated; 5 YO with 
V02 elevated; supra and jnfra-caudal glands small and consisting of a series of over
lapping scale-like Slructures, although easily rubbed of and showing no sexual dimor
phism; palches of luminous tissue al bases of median and paired fins present (unlike 
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LampanycIUS); crescent of whitish tissue on posterior half of iris, eye relatively large 
(unl ike Lepidophanes). 

Bolilliclttltys illdieus (NAFPAKTITIS & NAFPA KTITIS, 1969) 
Diagnostic characters: luminous tissue al base of ventral fins presenl; VLO al lateral 
li ne;GR:4(3-5)+ I + II (10-12). 
Referenee malerial: 307 speeimens; SL: 20 - 43 mm; La Boe. 04-97: low I (ZMUC 
P2344445); La Boc. 11 -97: low 2 (ZMUC P234 1895), low 9 (ZMUC P234 I 896), 10W 
14 (ZMUC P234 1987-905, ICCM P232); ECOS 04-99: 10W 5 (ZMUC P2344574-
582), low 6 (ZMUC P2344583-590), 10w 10 (ZMUC P2344591 -479 1, ICCM P2324-
25), low 14 (ZMUC P2344792-4800), low 19 (ZMUC P234480 1-863), low 2 1 
(ZMUC P2344864). 

Bolillicltthys supralateralis (PARR, 1928) 
Diagnostic characters: no luminous ti ssue at base of ventral fins; VLO 3 - 4 times its 
own di ameler below laleralline; GR: 6 (5 -7) + I + 13 ( 12 - 14). 
Referenee malerial: 1 speeimen; SL: 41 mm; ECOS 04-99: low 10 (ZMUC 
P2344865). 

Centrobrancltus FOWLER, 1904 
DiagnosLic characters: PLO al level 10 slightly above (about its own diameter) of upper 
end of base of pectoral fin ; mouth sub-terminal; caudal peduncJe markedly slender; 
gill rakers absenl, redueed lo spiny knobs (unl ike all olher genera); 2 Pre, level al ven
tral contour of body. 
Remarks: see Gonichthys. 

Centrobranchus nigroocellatus (GUENTI-IER, 1873) 
Diagnostic characlers: SA0 1 aboye (or in front of) VO); AOa2-AOa) interspace some
whal enlarged (compared Lo the other AOa interspaces); adult males with a seri es of 5 
- 6 well defined, separated, rounded luminous organs supra-caudally, females with a 
series of 4 - 5 non-overlapping ovalluminous patches infra-caudally. 
Referenee malerial: I speeimen; SL: 30 mm; ECOS 04-99: low 19 (ZMUC 
P2344866). 

Ceratoseopelus GUENTHER, 1864 
Diagnostic characters: 4 Prc; supra- and infra-caudal glands consisting of a series of 
overlapping scale-like slructures with no sexual dimorphism; 5 PO, level (unlike Lam
padena, Bolinichthys, Lepidophanes); luminous structures mid-ventrally al pelvic fins 
(al lhough easi ly rubbed off logelher wilh lhe seales). 

Ceratoseopelus maderensis (LOWE, 1839) 
Diagnoslie eharaelers: supra-orbilal spine presenl; GR: 5 (4 - 6) + 1 + 13 (12 - 14) To
lal: 19 ( 18 - 2 1); seale- like luminous slruelures midvenlrally al lhe bases of ventral 
fin s. 
Referenee malerial: 96 speeimens; SL: 18 - 61 mm; La Boe. 04-97: low 2, low 8 
(ZMUC P2344446-48), low 13 (ZMUC P2344449-455); La Boc. 11 -97: low 1I 
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(ZMUC P2341907-964, ICCM P233), tow 12 (ZMUC P2341966-68); ECOS 04-99: 
tow 4 (ZMUC P2344687-870), tow 5 (ZMUC P234487 1), tow 6 (ZMUC P2344872-
79, ICCM P2326-27), tow 7 (ZMUC P2344880-82), tow 8 (ZMUC P2344883-85), 
tow 10 (ZMUC P2344886-87), tow 16 (ZMUC P2344888). 

Ceratoscopelus warmillgii (LUETKEN, 1892) 
Diagnostie eharaeters: supra-orbital spine absent; GR: 4 (3 - 5) + I + 9 (8 - 10) Total: 
14 (13 - 15); scale-like luminous structures midveIllrally between the bases of pelvic 
fins and the anus. 
Referenee material: 353 speeimens; SL: 17 - 64 111m; La Boe. 04-97: tow 2 (ZMUC 
P2344456), tow 7, tow 13 (ZMUC P2344457-59); La Boc. 11 -97: tow I (ZMUC 
P234 I 969-978), tow 2 (ZM UC P234 I 979-982), tow 9 (ZM UC P234 I 983-42080, 
ICCM P234), tow 13 (ZMUC P2342082-83), tow 14 (ZMUC P2342084-21 19), tow 18 
(ZMUC P2342 I 20-25): ECOS 04-99: tow 6 (ZMUC P2344889-45009, ICCM P2328-
29), tow 8 (ZMUC P23450 10-034), tow 14 (ZMUC P2345035-38), tow 19 (ZMUC 
P2345039). 

Diaphus E1GENMANN & E1GENMANN, 1890 
Diagnostic eharaeters: 4 Pre; 5 PO; 5 YO; PO" PYO , and PYO, as well as YO, - YO, 
011 a straight ascending line; no infra- or supra-caudal glands developed but more than 
one pair of luminous glands on head (unlike Lobianchia), these are very diverse and 
often sex ually dimorphic. 
Remarks: Determination of the species within this genus is very hard lO impossible if 
the head is in bad eondition. Therefore, one speeimen, 28 mm SL, ECOS 04-99: tow 
13 (ZMUC P2345040) was unidentifiable to lhe speeies level. As no other myetophid 
appeared in this tow it seems rcasonable to assume that this specimen remained from 
tow 12 (ef. remarks on Vinciguerria). Furthermore, il is confusing that the sexually 
dimorphic (i. e. larger) headlights of males are seldom considered in lhe keys. 

Diaplllls adenomus G1LBERT, 1905 
Diagnostic characters: Suo present, extended longish along the entire supra-orbi tal 
margin (unlike all other Diaphus-species); Vn very elongate, reaching fram relative 
small Dn to about vertical of posterior margin of pupil; So absent. 
Referenee material: 135 speeimens; SL: 20 - 107 mm; La Boe. 04-97: tow I 1; La Boc. 
11-97: tow 16 (ZMUC P2342 126-142), tow 18 (ZMUC P2342 I 43-2257, ICCM 
P235); ECOS 04-99: tow 5 (ZMUC P2345041), low 19 (ZMUC P2345042). 
Remarks: BORDES et al. (1999) cite this species as a new record for the Canaries. Its 
distribution pattern is pseud-oeeanie (Jand assoeiated), and therefore HULLEY (1 984a, 
1990) reeorded it only from off the north-west A friean eoast, although the open waters 
between the Canary Islands as well as between the islands and the African coast seem 
lo be no distributional barrier. Occasionally occurs (he species more than 500 m aboye 
the bottom depth ("ECOS 04-99"). This is eontrary to the statements of NAFPAKTI
TIS (1974), who restriets the speeies c10se to (he bottom. 
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Diaphus dltmerilii (BLEEKER, 1856) 
Diagnoslic characters: Dn and Vn very smal! (although Dn very large in adult males); 
PLO, SAO) and Poi alar clase 10 lateral line; AOa ¡ is on level with all AOa (the com
bination of these characters makes it very easy lO di stinguish thi s fram all other 
Diaphus species). 
Reference material: 65 specimens; SL: 17 - 67 mm; La Boc. 11 -97: tow 3 (ZMUC 
P2342259-263), tow 6 (ZMUC P2342264-65), tow 9 (ZMUC P2342266-68), tow 11 
(ZMUC P2342269), tow 13 (ZMUC P2342270-71), tow 16 (ZMUC P2342272-74), 
tow 17 (ZMUC P23422759; tow 18 (ZMUC P2344370-393, ICCM P236); ECOS 04-
99: tow 5 (ZMUC P2345043), tow 6 (ZMUC P2345044-46), tow 7 (ZMUC 
P2345047-49), tow 10 (ZMUC P2345050), tow 14 (ZMUC P2345051), tow 16 
(ZMUC P2347178-189, ICCM P2330-31), tow 19 (ZMUC P2345053). 

DiaphltsllOltiTAN ING, 191 8 
Diagnostic characters: So present (in advance of vertical thraugh posterior margin of 
pupil); Vn elongate, shorter than horizontal diameter of pupil; 4 AOp; AOa level; GR: 
6 (5 - 7) + 1 + 12 - 13 Total: 19 - 20. 
Reference material: 3 specimens; SL: 30 - 39 mm; ECOS 04-99: tow 5 (ZMUC 
P2345054-55), tow 14 (ZMUC P2345056). 

Diaphus metopoc/amplts (Coceo, 1829) 
Diagnostic characters: head as deep as long or nearly so and body photophores no
ticeably small (unlike all other Diaphus species); Vn extending along ventral margin 
of orbit to somewhat behind vertical thraugh centre of pupil, its posterior end cx
panded and pratruding on lo iris; So absent: Ant prescnt but hard to recognise. 
Reference material: 55 specimens: SL: 25 - 78 mm; La Boc. 04-97: tow 1 (ZMUC 
P2344460-495, ICCM P237), tow 14 (ZMUC P2344497); La Boc. 11-97: tow 2 
(ZMUC P2342300); ECOS 04-99: tow 5 (ZMUC P2345057-060, ICCM P2332-33), 
tow 10 (ZMUC P2345061-62), tow 14 (ZMUC P2345063-64), low 19 (ZMUC 
P2345065-66), 10W 21 (ZMUC P2345067-69). 

Diaphus mollis TANING, 1928 
Diagnostic characters: So present (but hard to recognise); Vn elongate, shorter than 
horizontal diameter of pupil; AOal sl ightly raised, 4 AOp; gi llrakers on first arch 
short. broad-based and leaf-like, 5 (4 - 6) + 1 + 1 1 - 12 Total: 17 - 18. 
Reference material: 99 specimens; SL: 18 - 60; La Boc. 04-97: tow 2 (ZMUC 
P2344498); La Boc. 11 -97: tow 1 (ZMUC P2342301-02), tow 2 (ZMUC P2342303), 
tow 9 (ZMUC P2342304-328), tow 13 (ZMUC P2342329-368, ICCM P238). tow 14 
(ZMUC P2342370-72); ECOS 04-99: tow 5 (ZMUC P2345070-72), tow 8 (ZMUC 
P2345073), tow 10 (ZMUC P2345074-084, ICCM P2334-35), tow 14 (ZMUC 
P2345085-090), tow 21 (ZMUC P2345091 ). 

Diaphlts perspicillatus (OGILBY, 1898) 
Diagnostic characters: So present, Dn equal in size to larger than nasal roselte, Ant 
present (hardly lO recognise in small specimens); ventral portion of Vn nol reaching 
vertical through posterior margin of pupil; SAO) and PoI near lateral ¡ine; GR: 9 - JO + 
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1 + 16 - 17 Total: 26 - 28, this is Ihe highest gillraker-count in all Diaphus-species oc
curring in the Atlantic. 
Reference malerial: 33 specimens; SL: 15 - 58 mm; La Boc. 04-97: tow 2 (ZMUC 
P2344499), tow 14; La Boc . 11-97: tow 11 (ZMUC P2342373), low 13 (ZMUC 
P2342374-79), tow 14 (ZMUC P2342380-82), tow 17 (ZMUC P2342383-85), low 18 
(ZMUC P2342386-395. ICCM P239); ECOS 04-99: tow 6 (ZMUC P2345092). 

Diaphlls rafinesqllii (Coceo, 1838) 
Diagnostic characters: So present (although often hard lo recognise); AOal highly ele
valed, its ventral margin above a line through dorsal margins of AOa2 and AOa); 4 
AOp; luminous tissue al PLO large; GR: 7 - 8 + 1 + 14 - 15 TOlal: 22 - 24. 
Reference material: 103 specimens; SL: 18 - 82 mm; La Boc. 04-97: tow 1 (ZMUC 
P2344500), tow 7, low 11, low 14; La Boc. 11 -97: tow 2 (ZMUC P2342397-2402), 
10W 9 (ZMUC P2342403-09, ICCM P2310), tow 14 (ZMUC P23424 1 1-15); ECOS 
04-99: low 5 (ZMUC P2345093-5106), low 6 (ZMUC P2345 107- 122, ICCM P2336), 
10w 8 (ZMUC P2345 123-29), low 10 (ZMUC P2345130- 144, ICCM P2337), tow 12 
(ZMUC P2345 145-46), tow 14 (ZMUC P2345147-151), low 19 (ZMUC P2345152-
55). 

Diaphlls termophilus T ÁNING, 1928 
Diagnostic characlers: So absent; Vn roundi sh or oval and localed on ventral orbital 
margin aboul under centre of pupil and limited to the infra-orbital area; SAO l on level 
wilh VO,. 
Reference materia l: 19 specimens; SL: 52 - 80 mm; La Boc. 11 -97: tow 14 (ZMUC 
P2342416-17); ECOS 04-99: tow 5 (ZMUC P2345156-58), low 14 (ZMUC 
P2345 159-170, ICCM P2338-39). 

Diaphus vanhoeffeni BRAUER, 1905 
Diagnostic characters: So present but small , located somewhal behind vertical Lhrough 
centre of lens; Dn very smal! and inconspicuous, almost completely fused with Vn; Vn 
very large and upward spreading, its posterior margin al about vertical through anterior 
margin of pupil; triangular Anl irnmediately aboye Ihe Vn-Dn present in adult males. 
Reference material: 1 specimen; SL: 28 mm; La Boc. 11 -97: tow 13 (ZMUC 
P23424 1 8). 
Remarks: New record for lhe Canaries. HULLEY (1990) cites it as tropical species, 
endemic in the Eastem Atlantic between 20° N lO 15° S and a western limit al about 
300 W. 

Diogenichlhys BOLlN, 1939 
Diagnostic characters: 2 Prc, horizontal or with Prcz only very slightly raised (unlike 
Senthasema); PVO, and PVO, on a horizontal line; 4 VO with VO, elevated; males 
with large supra-caudal and females with smaller infra-caudal luminous glands. 

Diogenichthys atlanticus (T ÁNING, 1928) 
Diagnostic characters: Prcl-Prc2 interspace wide, more than one-half lhe space be
tween last AOp and Prc, ; 3 AOp; GR: 2 + 1 + 9 - 11 (Iast two characters make it easy 

49 



In! Téc. Iml. Canario Ciene. Mar. nO 9 

to distinguish between the similar-looking genera Diogenichthys and Benthosema even 
if other important reatures due to bad condition are missing). 
Reference material: 270 specimens; SL: 14 - 24 mm; La Boc. 11-97: tow 9 (ZMUC 
P23424 I 9-429. ICCM P2311), tow II (ZMUC P234243I ), tow 13 (ZMUC P2344351-
56), tow 14 (ZMUC P2342437-440); ECOS 04-99: tow 6 (ZMUC P2345171-5272), 
tow 8 (ZMUC P2345273-5334), tow lO (ZMUC P2345335-361). tow 12 (ZMUC 
P2345362-5412. ICCM P2340-41), tow 14 (ZMUC P23454 I 3), tow 19 (ZMUC 
P2345414-15). 

Goniclttltys GISTEL, 1850 
Diagnostic characters: PLO at or sl ightly abo ve leve! of upper end or base of pectoral 
fin; Illouth subterminal ; caudal pedunc!e markcd ly slender; 5 - 7 AOp oyer base of 
anal fin; bases 01" dorsal and anal fin not or only s lighl ly overlapping; males with a se
ries of scale- like luminous structures bordered by black pigment supra-caudally; fe
males with non-overlapping luminous patches infra-caudal1y. 
Remarks: The scales of this and the closely relaled genus Centrobranchus seem to be 
nOI so deciduous lhan those of lhe other genera. They are known lO be nyctoepipelagic 
al surface, C. nigroocellatus exclusively I"eeding on gastropods (HOPKINS et aL, 
1996; SUTTON el al.. 1995) and G. coccoi also 011 terreslrial insecls. Therefore their 
scales probably have lO be more resistant against physical strains derivi ng from Ihe sea 
surface. Accordi ng to the lilerature Centrobranchus nigroocellatus and Gonichthys 
coccoi are the J110S1 abundant mesopelagic species in 10\VS taken al lhe very surface al 
night. In lhe Can aries they seem lo be rare, bUI lhe 1110S1 shallow lowing depth of aver
age 20 l1l in lhe th rce cruises should be laken into accounl. A neuston nel would 
probably lead 10 a catch of more specimens of these species (BACKUS et al., 1977). 

Goníchthys coccoí (Coceo, 1829) 
Diagnoslic charaClers: origin 01' anal fin behind vertical lhrough base of last dorsal fin
rayo 
Reference material: 5 specimens; SL: 34 - 5 1 mm; ECOS 04-99: tow 5 (ZMUC 
P2345416-18), tow 19 (ZMUC P2345419), tow 21 (ZMUC P2345420). 

Hygopltllln BOLlN, 1939 
Diagnostic characlers: 2 Prc; PV0 1 and PV02 on an inclined line; 4 VO, level; 2 PoI 
(unlike Myctophum, Symbolophorus); males with single supra-caudal gland, females 
with smaller but more infra-caudal glands. 

Hygopll/ln/ henoítí (COCeo, 1838) 
Diagnostic characters: Prc2 midway belween lateral line and ventral con tour of body 
(u nlike a11 other Hygophum-species); Poi" Poi, and last AOa on a straight line or Poi, 
al least in COlllaCl wilh a line through last AOa and Po12; caudal peduncle normal (dis
tance fr0111 snout to pelvic fin base larger than distance between posterior end of base 
of dorsal fin and Prc2); VOL about midway between lateral line and base of ventral 
fin; SAO, betweell YO, and YO,; SAO" SAO, and YO, 011 a st rai ght line. 
Reference material: 338 specimens; SL: 21 - 46 111m; La Boc. 04-97: tow 2, La Boc. 
11 -97: tow I (ZMUC P234244 1), tow 3 (ZMUC P2342442-47), tow 9 (ZMUC 
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P2342448-45 1); tow 11 (ZMUC P2342452-2740, ICCM P2312), tow 13 (ZMUC 
P2342742-767), tow 14 (ZMUC P2344395-4403); ECOS 04-99: tow 8 (ZMUC 
P2345421 ). 
Remarks: Two specimens have an additional (sixth) PO-pholophore belween P03 and 
PO •. 

HygOp/¡1I111 /¡ygolllii (LUETKEN, 1892) 
Diagnoslic charaClers: VLO al or jusI below lateral line (unlike all other ¡-Iygophum
species); Prc2 al lateral li!le; Poli far in fronl of linc Ihrough lasl AOa and Poh; SAO I 

between YO, and YO, ; SAO, sl ightl y in front of line through YO, and SAO). 
Rererence material: 1,847 specimens; SL: 15 - 66 mm; La Boc. 04-97: tow 1, tow 2 
(ZMUC P2344501), tow 13; La Boc. 11 -97: tow 1 (ZMUC P2342769-786), tow 2 
(ZMUC P2342787-79 1), tow 3 (ZMUC P2342792-2802), tow 6 (ZMUC P2342803), 
tow 9 (ZMUC P2342804-843), tow 11 (ZMUC P2342844-2944, ICCM P2313), tow 
12 (ZMUC P2342946-95 1). tow 13 (ZMUC P2342952-43022), tow 14 (ZMUC 
P2343023-039), tow 15 (ZMUC P2343040-45), tow 17 (ZMUC P2343046-088), tow 
18 (ZMUC P2343089-3139; ECOS 04-99: tow 5 (ZMUC P2345422-5516), tow 6 
(ZMUC P23455 1 7-4643 1), tow 7 (ZMUC P2346432), tow 8 (ZMUC P2346433-
6676), tow 10 (ZMUC P2346677-6723), tow 12 (ZMUC P2346724-747). tow 14 
(ZMUC P2346748-764), tow 16 (ZMUC P2346765-67), tow 19 (ZMUC P2346768-
6964, ICCM P2342-44): tow 21 (ZMUC P2346965-980). 
Remarks: Quite a few individuals have a normally sized infra-caudal and an additional 
small supra-caudal gland. These are probably females. 

Hygoplllllll reilllwrdtii (LUETKEN, 1892) 
Diagnoslic characlers: Poi " Pol2 and last AOa on a slraight line; Prc2 al lateral line 
(unlike H. benoiti); VLO about midway between lateral line and base 01' ventral fin; 
caudal peduncle long and slender (distance from snout lo pelvic fin base smaller than 
distancc bClwcen posterior end of base of dorsal fin and Prc2) and thercforc more AO 
photophorcs. 
Reference material: 176 specimens; SL: 18 - 48 mm; La Boc. 04-97: tow 2; La Boc. 
11 -97: tow 9 (ZMUC P2343 140-150, ICCM P2314), tow 13 (ZMUC P2343 152-59), 
tow 14 (ZMUC P2344363-370), tow 17 (ZMUC P2343 167-68), tow 18 (ZMUC 
P2343 169-170); ECOS 04-99: tow 6 (ZMUC P234698 1-47078, ICCM P2345-46), tow 
8 (ZMUC P2347079-091), tow 12 (ZMUC P2347092), tow 14 (ZMUC P2347093-
7119), tow 19 (ZMUC P2347 120-21). 

Hygoplllllll taallillgi BECKER, 1965 
Diagnostic characters: VLO aboul midway between lateral line and base of ventral fin; 
Prc2 at lateral line; SA02 directly aboye (sometimes behind) V03; a straight line 
through SAO, and SAO, passes always behind YO,; Poi, slightly in front of line 
through last AOa and Poi, ; SAO, below a straight line through vLO and SAO, ; supra
caudal gland very large. 
Rcrerence material: 100 specimens; SL: 19 - 43 mm; La Boc. 1 1-97: tow 2 (ZMUC 
P234317 1), tow 9 (ZMUC P2343172-184), tow 13 (ZMUC P2343185-3205, ICCM 
P2315), tow 14 (ZMUC P2343207-2 14); ECOS 04-99: tow 12 (ZMUC P2347 1 22-24), 
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tow 14 (ZMUC P2347125-172, ICCM P2347-48), tow 16 (ZMUC P2347173), tow 19 
(ZMUC P2347 174-75). 

Lampadena GOODE & BEAN, 1893 
Diagnostic characters: 2 + I Prc; large and singular supra- and infra-caudal glands in 
both sexes present; 3 SAO and origin of dorsal fin directly aboye or somewhat in ad
vanee of base of pelvic fin (unlike Taaningichthys). 

Lampadena ehavesi COLLETI, 1905 
Diagnostic characters: Prcl-Prc2 interspace large; crescent of whitish tissue on dorsal 
half of iris; infra-caudal gland longer than depth of caudal peduncle; last 2 (3) AOa 
behind end of base of anal fin. 
Reference material: 3 specimens; SL: 57 - 60 mm; ECOS 04-99: tow 5 (ZMUC 
P2347 176-77), tow lO (ZMUC P2347190). 

Lampadena speclIligera GOODE & BEAN, 1896 
Diagnostic characters: Prcj and Prc2 clase together; no whitish tissue on dorsal half of 
iris; infra-caudal gland shorter than depth of caudal peduncle; no AOa behind end of 
base of anal fin; 3 - 5 AOp; 19 - 22 gillrakers. 
Reference material: 1 specimen; SL: 26 mm; ECOS 04-99: tow 14 (ZMUC 
P2347 199). 

Lampadena urophaos aflantiea MAUL, 1969 
Diagnostic characters: Prc\ and Prc2 clase together; no whitish tissue on dorsal half of 
iris; infra-caudal gland shorter than depth of caudal pedunde; no AOa behind end of 
base of anal fin; 2 AOp; 13 - 15 gillrakers. 
Reference material: 14 specimens; SL: 39 - 128 mm; La Boc. 04-97: tow 1, tow 14 
(ZMUC P2344502); ECOS 04-99: tow lO (ZMUC P2347191-97, ICCM P2349-50), 
tow 14 (ZMUC P2347198). 

Lampanyclus BONAPARTE, 1840 
Diagnostic characters: 4 Prc; P04 highly elevated (unlike Ceratoscopelus); luminous 
tissue (except photophores) is restricted to the supra- and infra-caudal glands (unlike 
Bolinichthys, Lepidophanes) and consists of overlapping scale-Iike structures, present 
in both sexes; pectoral fins well developed and long, reaching beyond base of pelvic 
fins (unlike Nannobrachium); cheek photophores present or absent. 
Remarks: ZAHURANEC (2000) removed several species of this genus and arranged 
them, together with some new species, into the reintroduced genus Nannobrachium 
GUENTHER, 1887. The following features concern both genera. Lampanyctus and 
Nannobrachium seem to have extremely deciduous scales, also the photophores are 
more easily rubbed off - what makes the determination of specimens belonging to 
these genera harder. The body is very thin, the flesh flaccid and darker (shadowed) 
than this of other myctophids. The caudal pedunc1e expands to the dorsal and ventral 
body profile al the area where the procurrent caudal rays are inserting. These special 
body characters differ quite a 101 from other genera and support the genus identifica
tion. In many species hes the PVO, above and before the PVO,. 
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Thc bad condition madc it impossible to measure and identi fy 7 1 specimens lO the 
species level: ECOS 04-99: tow 6 (ZMUC P2347200-252), tow 8 (ZMUC P2347253-
264), tow 14 (ZMUC P2347265-27 1), 

Lampallyc/us ala/us GOODE & BEAN, 1896 
Diagnostic characlers: branchiostegal membrane with minute serial photophores be
tween branchiosLegal rays; luminous gland at origin of adi pose dorsal fin present ; VLO 
at or jusI below lateral linc; one check photophore present. 
Rererence material: 128 specimens; SL: 15 - 57 mm ; La Boc, 04-97: tow 1 (ZMUC 
P2344503-06), tow 7 (ZMUC P2344507), tow 13 (ZMUC P2344508), tow 14 (ZMUC 
P2344509-5 12); La Boc, 11-97: tow 2 (ZMUC P23432 15), tow 14 (ZMUC 
P23432 16); ECOS 04-99: tow 6 (ZMUC P2347272-7303), tow 8 (ZMUC P2347304-
3 11 ), tow 12 (ZMUC P23473 12- 14), tow 14 (ZMUC P23473 15-347 , ICCM P235 1-
52), 

Lomponyc/lIs crocodi/lIs (RtSSO, 1810) 
Diagnostic characters: VLO di stinctly below lateral line; 2 - 3 cheek photophores; lu
minous ti ssue al base of adi pose dorsal fin present ; 5 - 7 AOa; a line lhrough anterior 2 
AOa passing abo ve AOa); in rra-caudal luminous gland occupying the whole caudal 
peduncle. 
Reference matcria l: 1 specimcn; SL: 31 mm; ECOS 04-99: tow 6 (ZMUC P2347479), 

Lumpanyctlls j estivIIs T ÁN ING, 1928 
Diagnostic characlers: VLO distinclly below lateral linc; no check photophores; SA0 1 

in front of (over) VO); 15 - 16 AO; infra-caudal gland extcnds along the ent ire lenglh 
of lhe caudal peduncle; no luminolls gland al base 01' adipose dorsal fin . 
Rererence material: 5 specimens; SL: 48 - 73 mm ; La Boc, 04-97: IOw 11; ECOS 04-
99: tow 5 (ZMUC P2347486-87), tow 14 (ZMUC P2347488-89). 

Lompollyc/us nobilis T ÁN tNG, 1928 
Diagnostic characters: V LO distincll y below lateral line; no check pholophores; SA0 1 

behind V O); Pol2 in advance of base of adipose dorsal fin; Prc separate from AOp. 
Reference material: 2 specimens; SL: 73 mm; ECOS 04-99: tow 5 (ZMUC P234749 1 ), 
tow 6 (ZMUC P2347492). 
Remarks: New record ror the Canaries. HULLEY (1990) indicates the tropical distri 
bution of this species between 20° N and 13° S. 

Lumpullyctlls plzotOllOtus PARR, 1928 
Diagnostic characters: V LO distinctly below lateral ¡ine; 2 check photophores; no lu
minous ti ssue aL base of adipose dorsal fin ; infra-caudal luminous gland ex lending 
along entire length of caudal peduncle; dorsal and anal fins noL overlapping. 
Reference material: 20 specimens; SL: 2 1 - 62 mm; La Boc. 04-97: tow 13 (ZMUC 
P23445 15), tow 14; ECOS 04-99: tow 6 (ZMUC P2347493-98, lCCM P2355-56), tow 
8 (ZMUC P2347499-7501 ); tow 12 (ZMUC P2347502), tow 14 (ZMUC P2347503-
06). 
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Lampanyctus pllsilllls (JOHNSON, 1890) 
Diagnostic characters: branchiostegal membrane with minute serial photophores be
tweel1 branchiostegal rays; luminous gland at origin of adipose dorsal fin absent; VLO 
dislinctly below lateral hne; olle cheek pholOphore; in fra-caudal luminous gland occu
pying not more than half of length of caudal pedunc1e. 
Reference material: 127 specimens; SL: 20 - 55 mm; La Boc. 04-97: tow 1, tow 13 
(ZMUC P23445 15), tow 14; La Boe. 11-97: tow 2 (ZMUC P234322 1), tow 14 
(ZMUC P2343222-26); ECOS 04-99: tow 5 (ZMUC P2347507-522), tow 6 (ZMUC 
P2347523-555, ICCM P2357-58), tow 8 (ZMUC P2347556-58), tow 10 (ZMUC 
P2347559-590), tow 12 (ZMUC P234759 1-94), tow 14 (ZMUC P2347595-7606), tow 
19 (ZMUC P2347607-617), tow 21 (ZMUC P23476 1 8). 
Remarks: Typically this species has 3 + 1 + 8 (rarely 9) gillrakers. A few of the aboye 
li sted indi viduals have 4 + I + 9 gi llrakcrs. 

Lepidophanes FRASER-BRUNNER, 1949 

Diagnoslic characters: four Prc; supra- and infra-caudal glands, consisting of ovcrlap
ping scale-like slructures, are present in both sexes; P04 highly elevated (unlike Cera
toscopelus); II ve VO with V02 elevated; patches of luminous tissue al bases of median 
and paired fins (unlike Lampanyclus); no crescent of whitish tissue 011 posterior half of 
iris, eyes relatively small (unl ike Bolinichthys). 

Lepidap/¡anes gallssi (BRAUER, 1906) 
Diagnoslie charaClers: gillrakers 3 + I + 8; luminous tissue al origin of ventral fin pre
sent; small round photophores 011 midline between posterior end of dorsal fin and ori
gin of adipose fin (usually rubbed off) . 
Reference material: 167 specimens; SL: 20 - 42 mm ; La Boe. 04-97: tow 1 (ZMUC 
P2344516), tow 2 (ZMUC P23445 17-533), tow 11; La Boc. 11-97: tow 1 (ZMUC 
P2343227-240, ICCM P2316), tow 9 (ZMUC P2343242-48), tow 13 (ZMUC 
P2344357-362), tow 14 (ZMUC P2343255-59). 

Lobianchia GA TIt, 1904 
Diagnostic characters: four Prc; PO], PVO I and PV02 as well as VOl - VO) on a 
straight ascending hne; males with supra-caudal and femal es with ¡nfra-caudal glands; 
only a small Dn is present on head (unlike Diaphus). 

Labial/chia dajleini (ZUGMA YER, 191 1) 
Diagnostic characlers: Prc)-Prc4 interspace larger than belween other Pre; Prc4 Iying al 
base of middle caudal rays; SAO forming a gentle are, convexity directed posteroven
trally; Poi nearer lateral line than ventral profile. 
Reference material: 1,332 specimens; SL: 11 - 58 mm; La Boc. 04-97: tow 1, tow 2, 
tow 13 (ZMUC P2344534); La Boe. 11-97: tow 1 (ZMUC P2343260-3303), tow 6 
(ZMUC P2343304-313), tow 9 (ZMUC P23433 14-3609), tow 11 (ZMUC P23436 10-
16), tow 12 (ZMUC P2343617), tow 13 (ZMUC P2343618-44122, ICCM P2317), tow 
14 (ZMUC P2344124-197), tow 18 (ZMUC P2344198-4214); ECOS 04-99: tow 5 
(ZMUC P2347730-742), tow 6 (ZMUC P2347743-7866), tow 7 (ZMUC P2347867-
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69), tow 8 (ZMUC P2347870-885), tow 10 (ZMUC P2347886-7905), tow 12 (ZMUC 
P2347905-48039), tow 14 (ZMUC P2348040-07 I, ICCM P2361-63), tow 19 (ZMUC 
P2348072-75), tow 21 (ZMUC P2348076-090). 
Remarks: Disproportionately many specimens of L. dojleini are affected by parasitic 
copepods. In these specimens the lrunk of the parasite prolrudes lhe body-wall of the 
host usually ventrally al lhe end of lhe iSlhmus. The externally detectable parasites 
have achieved the ovigerous adult stage, lhough primarily the paired genital apertures 
and the egg-sacs are visible (BOXSHALL, 2000). Very occasionally the infestation 
with lhe parasilic copepods befell other lanternfish species like Ceratoscopellls warm
ingii, Lepidophanes gallssi, and Bolinichthys indiclIs. Possible reasons for Ihis inequal
ity are discussed in SAKAMURA et al. (1999). 

Lobianchia gemellarii Coceo. 1838 
Diagnostic characters: Prc-series evenly spaced; SAO forming a gentle are, convex ity 
direcled alllerodorsally; Poi midway between lateral line and ventral profile. 
Rererence material: 86 specimens; SL: 25 - 82 mm; La Boc. 04-97: tow 1, tow 7, tow 
11 , tow 14 (ZMUC P2344535); La Boc. 11 -97: tow 2 (ZMUC P2344215-258, ICCM 
P2318), tow 9 (ZMUC P2344260-62), tow 14 (ZMUC P2344263-65); ECOS 04-99: 
tow 5 (ZMUC P2348091 -8 101 , ICCM P2364), tow 10 (ZMUC P2348 102-03), tow 14 
(ZMUC P2348 104-05), tow 19 (ZMUC P2348 106-112, ICCM P2365), tow 21 
(ZM UC P2348 1 13-17). 
Remarks: Thi s species shows in lhe Atlantic a latitudinal variation in {he gillraker 
coun!. Between 20' and 40' N (which includes the Canary Isl.nds) the gillraker for
mula is 4 (5) + 1 + 10 (11, rarely 12), (HULLEY, 1 984a). HULLEY (1980) explains 
lhe lower gillraker count in this area with lhe currents of cold water origin (including 
the Canary Current). However, all of the 79 caught specimens had 6 + 1 + 14 (13) gill
rakers, which is quoted for individuals occurring north of 40° N. 11 is known that the 
Atlantic population between 40° and 60° N consists almost exclusively of expatriates 
with a varying degree of development of secondary sexual charactcristics, i. c. primar
ily caudal glands (O'OAY ANO NAE'PAKTITIS, 1967; HULLEY, 1980. 1 984a). In 
the specimens of the present material the caudal glands are missing or reduced, too. 
HULLEY (1980) indicates furlher that these sterile expalriates occasionaJly penetrate 
waters of lower latitudes. Nevertheless it is astonishing, that no specimen with the -
according to the literaturc - typical gillraker count of lhe Can aries was encountered. 

Myclophllm RAFtNESQUE, 1810 
Diagnostic characters: two Prc; PVO series on an inclined line; VO series level; one 
Poi (unlike Hygophum); SAO on a straight or slightly angulate line, SAO, behind VO, 
(unlike Symbolophorus) supra-caudal luminous glands in males and infra·caudal lumi
nous glands in remales present (except M. se/enops). 

Myctophllm nitidu/um GARMAN, 1899 
Oiagnostic characters: 5 (4 - 7) AOp with AOp, only above end of base or anal fin; 
posterodorsal margin of operculum angulate. 
Reference material: 19 specimens; SL: 17 - 76 mm; La Boc. 11 -97: tow 2 (ZMUC 
P2344266-68, lCCM P2319), tow 3 (ZMUC P2344270), tow 9 (ZMUC P234427 1 ), 
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low 14 (ZMUC P2344272-73), low J7 (ZMUC P2344274-76), low 18 (ZMUC 
P2344277-78); ECOS 04-99: low 6 (ZMUC P2348 1 18), lOw 14 (ZMUC P2348 1 19-
121), low 19 (ZMUC P2348 1 22-23). 

MycIop/llmr pUIIClalunr RAFINESQUE, 1810 
Diagnoslie eharaelees: 9 (8) AOp wilh firSl 3 - 4 AOp over end of base of anal fin ; pos
terodorsal margin of operculum evenly rounded. 
Referenee malerial: 107 specimens; SL: 18 - 59 mm; ECOS 04-99: low 6 (ZMUC 
P2348124-8206, ICCM P2366-67), low 8 (ZMUC P2348207-211 ), low 12 (ZMUC 
P23482 12-223), low 14 (ZMUC P2348224-25), low 16 (ZMUC P2348226-28). 

MyCfophll1ll selenops T ÁN ING, 1928 
Diagnostic characters: body short and deep, with body depth about 3 times in standard 
lenglh ; 3 AOp; only supra-caudal luminous glands presenl in bOlh sexes (5 - 7 large 
ones in males, 2 - 4 smaller ones in females). 
Reference malerial: 15 specimens; SL: 41 - 62 mm ; La Boc. 11 -97: low 14 (ZMUC 
P2344279); ECOS 0499: low 10 (ZMUC P2348229-239, ICCM P2368-69), lOW 19 
(ZM UC P2348240). 
Remarks: Apart from lhe body shape th is species differs from other myctophids al so in 
the colour of lhe body. In preserved speci mens the colour is less pale. rather reddish
orange. In addition, the scale-pockets are more distincl. 

N annobrac¡'¡ulIl GUENTHER, 1887 
Diagnostic characters: 4 Prc; P04 highly elevated (unl ike Ceratoscopelus); luminous 
ti ssue (excepl photophores) is restricted to the supra- and jnfra-caudal glands (unlike 
Bolinichrhys, Lepidophanes) and consists al' overlapping scale-Iike structures, present 
in bolh sexes; pectoral fins shol1 (or even mi ssing). with a narrow base in adults 
(un like Lampanyctus); no photophores on check. 
Remarks: ZA HURANEC (2000) reintroduced lhi s genus, based on Ihe original de
scription of genus and species. combined with additional characters. Previously, the 
three spec ies listed below belonged te lhe genus Lampanyctus and were therefore en
tered inlO lhe database of ZMUC as Lampanyctus ater, Lampanyctus cuprarius and 
Lampanyctus lineatus, respecti vely. See also Lampanyctus. 

NallllObradriulII alrUIII (TANING, 1928) 
Diagnostic characters: VLO clase lo lateral line; SA0 1 between VOJ and V04 ; origi n 
of anal fin behind vert ical lhrough middle of base of dorsal fin; Poh below adipose 
origin ; 12 - 15 AO; Prc separale fram AOp. 
Reference maleriaL: 64 specimens; SL: 23 - 99 mm ; La Boc. 04-97: LOW 11 (ZMUC 
P234451 3), LOW 14; La Boc. 11-97: tow 9 (ZMUC P23432 17-18); low 14 (ZMUC 
P23432 1 9-220); ECOS 04-99 lOW 12 (ZMUC P2347348-49), lOW 14 (ZMUC 
P2347350-399, ICCM P2353-54), low 19 (ZMUC P2347400-01). 

Nannohrac/¡ium cuprarillm (T ÁNING, 1928) 
Diagnostic characters: VLO clase lo lateral line; SA0 1 between V03 and V04; 9 - 12 
AO; Prc continuous with AOp. 
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Reference material: 6 specimens; SL: 40 - 57 mm; ECOS 04-99: tow 14 (ZMUC 
P2347480-85). 
Remarks: The drawing of lhe photophore group YO is not correct in NAFPAKTlTIS 
et al. (1977) and HULLEY (1984a). In the present material lhe four YO are evenly 
spaced, like in lhe drawing ofZAHURANEC (2000). 

NaWlObrachium Iillealllm (TÁN ING, 1928) 
Diagnostic characters: VLO close lo lateral hne; SAO] between V03 and V04 ; origin 
of anal fin in front of vertical through middle of base of dorsal fin: 12 - 16 AO; Poi, in 
front of base of adipose dorsal fin; Prc not continuous with AOp. 
Reference material: 2 specimens; SL: 41 - 47 mm; La Boc. 04-97: tow 11 ; ECOS 04-
99: tow 14 (ZMUC P2347490). 

Noto/ye/lIlIIS FRASER-BRUNNER, 1949 
Diagnostic characters: VLO, SA03 and Poi close to dorsal con tour of body; lwo Prc 
with Prc2 aboye lateral line. 

Noto/ye/lIlIIS vu/diviue (BRAUER, 1904) 
Diagnostic characters: monospecific, see genus diagnosis. 
Reference material: 1 specimen; SL: 22 mm ; La Boc. 04-97: low 11. 
Rcmarks: Verification of thi s species was nol possible, as the only representative from 
Ihe three cruises is deposited in Chiba, Japan. 

Notoscope/lIs GUENTHER, 1864 
Diagnostic characters: PV02 well aboye level of upper end of base of pectoral fin; 2 
(seldom 3) horizontally arranged Poi ; 5 PO showing a dislinct 1 + 3 + 1 grouping; 
males with supra-caudal luminous glands (excepl N. bolini). females without caudal 
glands. 

Notoscopellls bolini NAFPAKTITIS, 1975 
Diagnostic characters: GR: 9 (8) + 1 + 18 (17 - 19), total: 28 (26 - 29); adult males 
with luminous ti ssue on cheeks and aboye eyes (unlike all other Notoscopelus
species). but no supra-caudal luminous gland. 
Reference material: 10 specimens; SL: 20 - 94 mm; ECOS 04-99: tow 6 (ZMUC 
P234824 1-47, ICCM P2370-7 1); tow 16 (ZMUC P2348248). 

Notoscope/lIs caudispinoslIs (JOHNSON, 1863) 
Diagnostic characters: GR: 4 + 1 + 9 (8 - 10), lotal: 14 (13 - 15). 
Reference material: 1 specimen; SL: 31 mm; La Boc. 04-97: tow 2. 
Remarks: Verification of this species was not possible, as the only representatiye from 
the three cruises is deposited in Chiba, Japan. 

Notoscopelus resplendens (RICHARDSON, 1845) 
Diagnosticcharacters:GR:6(5-7)+ 1 + 13 - 14(12 - 15),total:20-21 (19-23). 
Reference material: 160 specimens; SL: 19 - 80 mm; La Boc. 04-97: low 2 (ZMUC 
P2344536-37), tow 4 (ZMUC P2344538), tow 8, tow 13 (ZMUC P2344539-545); La 
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Boc. 11 -97: tow 1 (ZMUC P2344280-296, ICCM P2320), tow 2 (ZM UC P2344298-
299), tow 9 (ZM UC P23443OO-04), tow 11 (ZM UC P2344305-3 11 ), tow 12 (ZM UC 
P23443 12- 13), tow 13 (ZMUC P23443 14-33 1), tow 14 (ZMUC P2344332-38), tow 17 
(ZM UC P2344339-34 1), tow 18 (ZMUC P2344342): ECOS 04-99: tow 5 (ZMUC 
P2348249-250), tow 6 (ZMUC P234825 1-275), tow 8 (ZMUC P2348276-29 1 ), tow 10 
(ZM UC P2348282-85), tow 12 (ZMUC P2348286-8303), tow 14 (ZM UC P2348304-
332, ICCM P2372-73). 
Remarks: A revisioll showed Lhar Lhe speci men P2344538 deposiLed al ZMUC cannOl 
be a rcsuh of tow 4 ("La Bocaina 04-97"), but of LOw 8 or 13. Nevenhcless is il now 
regislcred wi th the data of LOw 4. 

Symbolophorlts BOLl N & WISNER, 1959 
Diagnoslic characters: lwO Prc; PVO seri es on an inclined line; V O seri es levcl; one 
1'01 (unlike Hygophllm ): SAO strongl y angulatc, SAO, in advance of (scldom directly 
over) VO, (unli ke Mycfophllln). 

Symbolopl/Orus veral/yi (M OREAU, 1888) 
Diagnostic characlers: SA0 1 direcll y over or in advance of V02 and midway belween 
V LO and SA0 2; a line Ihrough SA0 2 and SAO) passing in from of V0 4; Poi well in 
advance of base 01' dorsal adipose fin . 
Reference material : 27 spec imcns: SL: 24 - 96 mm ; La Boc. 04-97: tow 13: La Boc. 
11 -97: tow 11 (ZM UC P2344343-46), tow 14 (ZMUC P2344347); ECOS 04-99: tow 6 
(ZM UC P2348333-34 1, ICCM P2374-75), tow 8 (ZM UC P2348342-45), tow 10 
(ZM UC P2348346-48), tow 12 (ZMUC P2348349-350), tow 14 (ZM UC 1'234835 1). 

Taanh'gichthys BOLl N. 1959 
D iagnoslic characters: 2 + I Prc; large and singular supra- and in fra-caudal glands pre
senl in both sexes; origin of dorsal fin behind base of pelvic fin ; a large crescem of 
whitish ti ssue 011 posterior half of iris; olle SAO (unlikc Lampadena) . 

Taaningichthys ",i"imus (T ÁNING, 1928) 
Diagnostic characlers: 8 - lavo; Poi on or anterior lo vertical lhrough origin of adi
pose fin. 
Reference material: 4 specimens; SL: 19 - 47 mm; La Boc. 11 -97: tow 14 (ZMUC 
P2344348) ; ECOS 04-99: tow 10 (ZM UC P2348352), tow 14 (ZM UC P2348353), tow 
19 (ZMUC P2348354). 

Order Lampriformes 

Diagllostic characters: unique type of protrusible upper j aw; premaxi lla excludes max
illa from gape; no true spines in fill s. 

Fam. Regalecidae 

Diagnostic characters: body ribbon-like, vcry elongate and exlremely compressed; 
dorsal fin long-based originaling behind tip of snOUI , first rays 0 11 llape very elollgate; 
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pelvic fins COnsisling of a single. somelimes eXlremely long ray wilh fleshy membrane 
al lip; anal fin absent; caudal fin present; no teeth; eyes and mouth smal l. 

RegaleclIs ASCANIUS, 1772 
Diagnostic characters: see family diagnosis. 

RegateclIs gteslle ASCANIUS, 1772 
Diagnoslic characlers: see genus diagnosis, probably monospccific. 
Reference malerial: 1 spec imell ; SL: -; ECOS 04-99: low 8 (ZMUC P381 17). 
Remarks: The specimen is a very badly damaged juvenile. 

Order Lophiiformes 

Diagnoslic charaClers: first ray of spi nous dorsal fin (if prescnt) on head and trans
formed imo illicium (line) and esca (bait): a devicc for altracling prey to mouth; pelvic 
fins (if present) in fronl of pectoral fins; gill opening small and lubelike positioned at 
or behind pectoral fin base. 

Fam. Melanocetidae 

Diaonostic characlers: pelvic fins absent; 12 - 17 dorsal finrays, three or four anal fin
rays; longest rays of dorsal and anal fins less than 60 % standard length; 

Melanocellls GUENTHER, 1864 
Diagnoslic characlers: monogeneric; see family diagnosis. 

Melanocetllsjollflsoni GUENTHER, 1864 
Diagnostic characters: escal bu lb slightly compressed with a distincl posterior creSI, 
width of bulb 4.3 - 8.6 % of standard length; anterior margin of vomer nearly straight. 
Refercllce material: 1 specimen; SL:41 mm; La Boc. 04-97: tow 7 (ZMUC P922465). 
Remarks: dwarf males without illicium and esca. 

Fam. Ceratiidae 

Diagnostic characters: pelvic fins absent; four lO fi ve dorsal and anal finrays; longest 
rays of dorsal and anal fins less than 60 % standard lenglh; cleft of mouth vertical 10 

very oblique; fe males wilh two or lhree caruncles (Iumps of tissue. containing lumi
nous secrelion; represenl modified dorsal fin rays) in front of lhe dorsal fin. 

Ceralias KROEYER; 1845 
Diagnostic characters: lwo caruncles in fron! of soft-rayed dorsal fin. 

Ceralias tlOtboelli KROEYER, 1845 
Diagnostic characters: a single, simple or branched escal appendage in fronl of escal 
pore. 
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Reference material: 1 specimen; SL: 79 mm ; La Boc. 11-97: tow 14 (ZMUC 
P922464). 
Remark s: parasitie dwarf males without earuncJes, illiciuJ11 and esca. 

Order Stephanoberyciforrnes 

Diagnostic characters: body usually fOundish; palate toothless: sku ll bones in general 
exceplionally thin; supramaxilla absent or reduced. 

Fam. Me lamphaidae -
~iilgnosti c charactcrs: head large with an enlarged ccphalic laterosensory apparatus; 

_. blunl, shorr snout ; long, abruptly narrowed caudal pedunclc; scales moderate to very 
large, deciduous and cycJoid; spiny rays prescnt in vcrr ical fins; pelvic fins thoraeic or 
subthoracic; pholophores and adipose dorsal fin absent. 
Remarks: this family is bathypelagic. 

Me/ampllaes GUENTHER, 1864 
Diagnostic characters: more than 20 seale rows froOl nape LO caudal base; ridges on 
head nOl crcst- like, margin smooth; total elements in dorsal fin 17 or more; 13 - 30 
gillrakers; 2 scales on cheek, but usually lose 

Melampltaes Iypltlops (LOWE, 1843) 
Diagnostic characters: 14 - 15 gillrakers; 1 + 7 pelvic and 111 + 14- 15 dorsal finrays; no 
post-temporal spille. 
Reference material: 7 specimens; SL: 20 - 26 mm; La Boc. 11 -97: tow 9 (ZMUC 
P412222), tow 14 (ZMUC P412223); ECOS 04-99: tow 19 (ZMUC P4 1 2228-230, 
ICCM P412), tow 2 1 (ZMUC P412231 ). 

Poromilra GOODE & BEAN, 1883 
Diagnostic eharacters: more than 20 sea le rows from nape to caudal base; ridges on top 
of head crest-l ike with serrate margins; eonspicuous spi ne betwecn nostrils; 23 - 33 
gillrakers; 3 - 4 (usually losl) scales on cheek. 

Porom;lra capito GOODE & BEAN, 1883 
Diagnostic characters: depth of caudal peduncJe more than one third its length; eye 
less than one sixth head length ; retrorse spine at postero-ventral angle of preopercJe 
strong; upper cheek ridge vertical. 
Reference material: 3 specimens; SL: 45 - 72 mm; La Boc. 11 -97: tow 2 (ZMUC 
P41 2224), tow 9 (ZMUC P412225, ICCM P411 ). 

Scopelogadus V A tLLANT, 1888 
Diagnostic characters: less than 15 seale rows from nape to caudal base; no scales on 
check. 
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Scopelogadlls beanii (GUENTHER, 1887) 
Diagnostic characters: see genus diagnosis. 

Inf Téc. Im,'t. Canario Cietlc. Mar. ,,° 9 

Reference material: I specimen; SL: 29 mm; La Boc. 11 -97: tow 9 (ZMUC 1'41 2227). 

Order Beryci formes 

Diagnostic charaClers: pelvic fins usually with more than (,i ve soft ray s; 16 or 17 
branched caudal fin rays (or 1801' 19 principal I'ays). 

Fam. Anoplogasteridae 

Diagnostic characters: body shol1, deep and compressed; caudal peduncle slender; 
head deeper than long with an cnlarged cephalic latemscnsory apparatus; eyes small; 
moulh deep and oblique; vertical (Jns withoUl spincs; scales ctenoid, small and embed
ded in skin ; lateral line an open gmove, bridged by scales at illlervals; pholophores and 
adipose dorsal fin absent. 

AIloplogaster GUENTHER, 1859 
Diagnostic characlers: monogeneric, see family diagnosis. 

Anoplogaster corlluta (V ALENCIENNES, 1833) 
Diagnostic characters: see genus diagnosis. 
Rererence material : I specimen; SL: 116 mm; La Boc. 11 -97: tow 9 (ZMUC 
P412221). 
Remarks: WHITEHEAD et al. (1984) charac terise in their key this famil y ineorrectly 
as having spi ny rays in dorsal, anal and pelvic rins, although in lhe diagnosis 01' lhe 
species a1l fins are indicated having soft spines. 

Fam. Diretmidae 

Diagnostic characlers: body high, compressed; eyes Jarge; mouth deep, obliquc, teeth 
minute; pelvic fins thoracic; caudal fin forked; no spines in vertical fins; scales cte
noid; photophorcs and adipose dorsal fin absent; lateral line missing; body colour sil
very. 

Diretmus JOHNSON, 1864 
Diagnostic charactcrs: body shape round ; anus immediately anterior lo first anal finray 
or only separaled fmm il by 1 or 2 scutes; ventral midline anterior lo pelvic (Jns keeled 
and covered by scutes. 

Diretmlls argellleus JOHNSON, 1864 
Diagnostic characters: monospecific, see genus diagnosis. 
Rererence material: 19 specimens; SL: 45 - 105 mm ; La Boc. 04-97: tow I (ZMUC 
P40316), tow 7 (ZMUC P403 17); La Boc. 11-97: tow 2 (ZMUC P40308). tow 9 
(ZMUC P40309-3 12,lCCM P401), tow 14 (ZMUC P40314-15); ECOS 04-99: tow 5 
(ZMUC P403 18- 19), tow 10 (ZMUC P40320-25, ICCM P402). 
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Setarehes JOHNSON, 1862 
Diagnostic characters: lateral line forms a broad groove without tubular scales; dorsal 
fin with 12 spines; 5 anal soft rays. 

Setare"es guentheri JOHNSON, 1862 
Diagnostic characters: see genus diagnosis. 
Reference material: 1 specimen; SL: 34 mm; La Boc. 11-97: tow 18 (ZMUC 
P791354). 
Remarks: This is an offshore species, living on or near the boltom. The present indi
vidual is juvenile. 

Order Perciformes 

Remarks: NELSON (1994) indicates the classification of this largest order of vcrtc
bratcs as unscltlcd and emphasises the need for changes. He gives no diagnostic char
aClcrs. 

Fam. Caristiidae 

Diagnoslic characters: body deep, compressed: mouth terminal, teclh minute; dorsal, 
anal and pclvic fins very large; caudal fin truncate; a groovc along dorsal and ventral 
profiJe, for reception of depressed fins; scales cycloid; pelvic fins in advance or behind 
pectoral fin base; photophores and adipose dorsal fin absent. 

Platyberyx ZUGMA YER, 191 1 
Diagnostic characters: lateralline present; eye diameter distinctly less lhan Ihree limes 
in head length. 

Platyberyx opalescens ZUGMA YER, 191 1 
Diagnostic characlcrs: monospecific, see genus diagnosis. 
Reference material: 4 specimens; SL: 50 - 61 mm; ECOS 04-99: tow 14 (ZMUC 
P40326-28, lCCM P403). 
Remarks: The validity of this genus and species is unclear. In sorne works Platyberyx 
is rcgarded as a synonym of Caristius GILL & SMITH, 1905. But rccently lhe validity 
of Platyberyx was confirmed by several authors. Anyhow, the lateral line in lhe pre
sent material is not twisting and close lo the dorsal profile, like in the drawing of 
POST (1984), but straighl. Pectoral fins contain 18 (1 individual) and 17 (3 individu
als) rays, respectively. 

Fam. Chiasmodontidae 

Diagnostic characters: body elongate; mouth ¡arge with long teeth, premaxilla and 
maxilla long and slender; mouth and stomach highly distensible; spiny dorsal fin well 
separated from soft-rayed dorsal fin; photophores present only in onc gcnus; dorsal 
adipose fin absent. 
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Pseudoscope/us LUETKEN , 1892 
Diagnostic characters: head and body with rows of small photophores (unlike alJ other 
genera); snout shorl and rounded. 

Pseudoscopellls altipillllis PARR, 1933 
Diagnoslic characters: see genus diagnosis. 
Reference material : 1 specimen; SL: 121 mm ; La Boc. 11 -97: tow 9 (ZMUC P65170). 
Remarks: This species is not cited in QUÉRO et al. (1990) although the distribution 
drawing in JOHNSON ANO KEENE (1986) indicates its occurrence in Canarian wa
ters and fUrlher sou1h. 

Fam. Gempylidae 

Diagnostic characters: body elongate and compressed; two nostrils on each side of 
snout (unlike Trichiuridae); I1louth large, protruding lower jaw, maxilla exposed; two 
dorsal fin5, lhe firSl longer than the second; detached finlel5 bchind dorsal and anal fin 
present in mOSI genera. 

Dip/ospillus MAUL, 1948 
Diagnostic characlers: colour silvery with numerous narrow dark ¡ines along the body; 
body dep1h more than 15 limes in standard length; no detached dorsal and anal finlets; 
scales absent. 

DiplospillllS IIIlIltistriatlls M AUL, 1948 
Diagnostic characters: monospecific, see genus diagnosis. 
Reference material: 131 specimens; SL: 10 - 173 mm; La Boc. 04-97: tow 1 (ZMUC 
P73325), tow 14 (ZMUC P73326); La Boc. 11-97: tow 2 (ZMUC 73205-08), tow 13 
(ZMUC P73209-33 13 , ICCM P73I-735), tow 18 (ZMUC P733 19-20); ECOS 04-99: 
tow 5 (ZMUC P73329-330, ICCM P737), tow 10 (ZMUC P73331), tow 12 (ZMUC 
P73332), tow 13 (ZMUC P73333-340). 

Nea/o/us JOH NSON, 1865 
Diagnostic characters: body depth less than 12 times in standard length ; one or two 
separated spines before anal fin; pelvic fins with only one spine, inserled a liUle behind 
base of pecloral fin ; most of body naked bUl large deciduous scales may be present al 
sorne places. 

Nea/o/lIs tripes JOHNSON, 1865 
Diagnostic characters: monospecific, see genus diagnosis. 
Reference material: 4 specimens; SL: 36 - 113 mm; La Boc. 11-97: tow 6 (ZMUC 
P73321), tow 13 (ZMUC P73322-23,ICCM P736). 

Fam. Trichiuridae 

Diagnostic characters: body very elongate and extremely compressed; one nostril on 
each side of snout (unlike Gempylidae); mouth large, protruding lower jaw, maxilla 
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concealed by preorbilals; gillrakers undeveloped; dorsal fin single, running almos1 en
tire length of body, consisting of spinous and son partions; anal fin preceded by tWQ 

free spines behind anus (first inconspicuous. second enlarged); pectoral fins small to 

moderate; pclvic fins absent or vestigial, reduccd lO a flattened spine and O - 2 rays; 
caudal fin e ither small and forked or completely abscnl; scales absent. 

Subfam. Aphanopodinae 

Diagnostic characters: caudal fin small and forked; pelvic fins presenl (may be absenl 
in adults), with scalel ike spine and one rudimentary soft ray; spinous dorsal fin with 38 
- 46 Tays, sl ight nOlch al division of spinous and 50ft portions. 

Aphanopus LOWE, 1839 
Diagnostic characters: pelvie fins present in juveniles (a single spine inserted before 
base of pectoral fins), absen t in adults; head profile ri sing very gradual1y from tip of 
snout to origin of dorsal fin without forming a sagital erest; spinous part of dorsal fin 
only slightly shorter than the 50ft parto 

Apltanopus intermedilts PARIN, 1983 
Diagnostic characters: 95 - 102 dorsal fin e lemcnts; 102 - 108 vertebrae. 
Reference material: I specimen; SL: 153 mm; La Boc. 04-97: tow 14 (ZMUC 
P73327). 
Remarks: BORDES et al. (1999) cited this species already as new record for the Ca
naries. PARIN (1990) cites it from off western Sahara, Congo and Angola, further 
from Sierra Leone submarine rise and Pilsberry Seamount. The specimen was identi 
fied by N. V. Parin. 

Benthodesmus GOODE & BEAN, 1882 
Diagnostic characters: pelvic fins diminutive, com posed of a scale- like spine and a 
rudimentary soft ray; head profile rising very gradual1y from tip of snoul lo origin of 
dorsal fin without forming a sagital crest; spinous part of dorsal fin about half as long 
as the soft parto 

Benthodesmus simollyi (STEtNDACHNER, 1891) 
Diagnostic characters: pelvic fins insert behind pectoral fin base: 148 - 155 dorsal fin 
elements; anal fin with 89 - 101 soft rays; 153 - 158 vertebrae; head length in juveniles 
and adults (SL > 20 cm) 7.0 to 8.0 times in SL. 
Reference material: 1I specimens; SL: 87 - 277 111m; ECOS 04-99: tow 5 (ZMUC 
P73341-47, ICCM P738-739), tow 6 (ZM UC P73348), tow 21 (ZM UC P73349). 
Remarks: delermination of lhis specimen questionable, revision needed. 

Subfam. Lepidopinae 

Diagnoslic characters: caudal fin small and forked or absent; pelvic fins present, rudi 
menlary ; spinous dorsal fin usual1y with 3 - 10 rays, spinous and 50ft porlions continu
OUS; lateral line descending gradually behind the pectoral fin. 
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Lepidopus GOÜAN, 1770 
Diagnoslic CharaClerS: pelvic fins with one small scale-Iike spine and 1 lo 2 tiny soft 
rays; head profile wilh a prominenl sagital crest. 

Lepidopus caudalus (EUPHRASEN, 1788) 
Diagnostic characters: posterior confluence of frontal crests behind middle of orbits; 
sagital crest confined to nape; orbits nearly touching dorsal profile; upper head profile 
concave; 98 - 110 dorsal fin elements; 59 - 66 soft anal fin elements; 105 - 114 verte
brae; second anal fin spine plate-like, twice or more shorter than pupil. 
Reference material: 6 specimens; SL: 70 - 204 mm; La Boc. 04-97: tow 12 (ZMUC 
P73328), ECOS 04-99: tow 4 (ZMUC P73350-51), tow 5 (ZMUC P73352, lC 
CM P731 O), tow 7 (ICCM P7311). 
Remarks: Determination of ihis specimens is questionable, revision needed. 

Fam. Nomeidae 

Diagnostic characters: mouth and teeth small; two dorsal fins, the first with 9 - 12 
slender spines at least as long as any ray in lhe second dorsal fin, which follows almosl 
immediately; soft dorsal and anal fins never falcate, their bases nearly equal in length; 
0- 3 anal fin spincs. 

Cubiceps LOWE, 1843 
Diagnostic characters: origin of firsl dorsal fin behind or, in small specimens directly 
over origin of pectoral fins; body usually elongate; origin of pelvic fins under end or 
behind base of pectoral fins; teeth on tongue prcscl1l. 

Cubiceps gracilis (LOWE, 1843) 
Diagnostic characters: see genus diagnosis. 
Reference material: 5 specimens; SL: 25 - 90 mm; ECOS 04-99: tow 6 (ZMUC 
P691553), tow 8 (ICCM P691), tow 13 (ZMUC P691555), tow 14 (ZMUC P691556), 
tow 19 (ZMUC P691554). 

3, 2, Species Lists of the three Cruises 

The following Tables 3. 4 and 5 provide the complete IiSl of the fish material 
collected in each cruise. indicating the amount of individuals per taxon and per tow. 
This allows a comparison of trawling success in general and of lhe three different 
Iypes of trawl tows: epipelagic-neritic, epipelagic-oceanic and mesopelagic-oceanic. 
The tables include epi-, meso-, (bathy-) and benthopelagic specics as wcll as Ihe uni
dentified juveniles and larvae. Those, marked wilh an astcrisk (*) are mcsopelagically 
living juveniles of benthopelagic species. 

BORDES et al. (1999) published already a rather preliminary species list of 
cruise "La Bocaina 04-97". Due lo lack of comparative material, experience. laxo
nomic literature, and financial mcans, the spccies identification had to be carried out 
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by Franz Uiblein during extensive travels, based on invited vis its to a total of five re
search institutions and with the assistance of several specialists (cL BORDES el al., 
1999). In accordance with a co-operation agreement with Masaki Miya, most of the 
material was slored in Japan for genetic studies and only representati ves of the more 
common species could be sent lo Ihe Zoological Museum of Copenhagen. The revision 
of the material from this fírst cruise deposited al the ZMUC showed, compared to 
BORDES et al. (1999), the following new resuhs: One Bathylagus sp. lurned oul to be 
a Balhy/agus greyae. Two more Euslomias species, E. filifer and E. lipochirus were 
noticed. The Aristostomias specimen turned out lo be A. grimaldii and Macroparalepis 
nigra was reclifícd as Stemonosudis intermedia. 

No specimens of the following 13 specics collected during the firsl cruise were 
sent from Japan to Copenhagen: Argyropelecus gigas, A. olfersi, Eustomias obscurus, 
E. tetranema, Scope/osaurus argenteus, Diaphus adenomus, Hygophwn benoiti, H. 
reinhardtii, Lampanyclus festivus, Nannobrachium lineatllm, NOlo/ychnus va/diviae, 
NOloscope/us calldispinoslls and Symb%phonls veranyi. These specimens are either 
stored al lhe Natural Hislory Museum and Instilule, Chiba, Japan or still in use for on
going molecular slUdies (Masaki Miya and Motoomi Yamaguchi, personal communi
cation with Franz Uiblein). The five species A. olfersi, E. tetranema, S. argenteus, N. 
va/diviae and N. calldispinoslls were nol caught again in the two following cruises. 
Therefore, verifícation of these species was impossible and no material could be in
cluded into the collections at ZMUC or ICCM. 

3, 2, 1. "La Bocaina 04-97" 

Table 3. Revised list of the families and species collected during cruise "La Bocaina 
04-97" (· ... mesopelagic living juveniles of benthopelagic species) . 
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3. 2. 2. "La Bocaina 11-97" 

Table 4. List of the fam ilies and species collected during cruise "La Bocaina 11-97". 

Number orlhe In'" I 'talion , 5 7 , 
" " " 16 17 18 , J 6 " 17 2 9 " T Olnl 

Day- or Nighnime D N O D NT N N N N N N N N N N O N N number of 

Mean lrawling deplh 10 - ' 5Q m 500· 6 10 m indi,idual, 

Mean bonom dcplh 50 - 4OOm 600 - 1700 m per spedes 

Familv S,,,,,,,,, Number of IndIvidual, 

EDloelnlc 
Caran¡:idae AlI.flS ro<;hei " % 

Trachuros pie/llra/us 25 " " &ombridae Sco",!>cr Ú "miCIII' " 70 17 , '50 
,\'_Aft.l. n'~ 

Nemichlhyidac Avocelll oo "'funs 
, , 

Nemichthl'< wn"irustri. , , 
Nemichlln's sco/op""c /,s 

, , 
Scrrivomeridac Serri>"Omer beom , 

" 
, " 62 

Serril'Qmer lanceo/aroides J J 
SacCQpharyn¡:idae Soccopltannx umplllloct'I/S 

, , 
OpiSlhoproclidae OpisthoprOClus solea/os 

, , 
Alcpocephalidae Xenodl'rn,ic!lIltl'S COIH!' 

, , 
Plalylroctidae Seor.<JG koefoedi 

, , 2 
Gonostoma!idac Bonapartia pedaliaw , , 

Cn:/orhone bnweri 17 871 3" 1.281 

CI'c/olhone /Xlllido 2 2 , 
Cldolhone p.<eudopallida 6 28 " Diplophos I""nlo " " Gonos/Omu d<;nlldalllm 9 , , " Gonoslomu e/onRolum 2 3 J , 
MOfJ(rt.'lh¡o "hwsm:>Slro 3 , , , 

Maurolici n:te Volenciennellus IripunclulolUS 8 8 

Slemoplychm:te A'XI'ropelecus oculeallls 
, , 2 

A'XI'ropel«IJs RIR'JS 2 , 3 

A"RI'ropele(14) hemiRI'mnlls " '" 6 " SlernOp(\'X diaphano " " Phosic hthy,d:te Vincil!uerno 'p, " " " V¡nc'J(IIerr¡o ouemw(a " 47 '" Vmci¡tuerrw mml"mo 7 " 2 " 1.1 66 , 4 " 1.328 
Vmc(f(IIerrio pol'o"e,iae " 2 , 57 

ASlrones ,hinae ASlroneslheJ le llco¡!Q/lan 
, , 

Stomiinae Slomias bou 2 2 2 2 8 
S/Qmias 10n/l,bor/xJm. , 2 J 

Chau liodonl ,n:te ChOl¡liodt,s don"" " 
, 5 35 ," 

Ch,mliod"s sÜxmi 4 6 5 , 
" Melaooslomiinae Bmhophilus lon¡ú¡¡innis 

, , 2 
80(OO/lltllll5 .'ollltm/i , , 9 " E;IIstomios /o"Ri!taroo 2 2 
EIIstomlOs oh!,","S 22 " 

, JO 
Le¡¡/ostomios /lltxJiulor 

, , 
Me/(Jnos/amias borlonl>eani 

, , 
Idiacamh inae Id'ucamhus (mci% 60 4 '" Malacosleinae P!ta(ostomi(Js Ruernei 28 2 " " 



Paralepididae Les/idiop,,. am"i.< , , , Ó 
LeSlidi"ps ;amkari " " , " Paralepis coreRo"OJJes , , 
S/emOIU).<!I{II.< ¡mermedia 2 , 
Sudis hm/ina , , , 

E"ennannclidae Evermannella ",dica , , 2 
MYClophidae MYClophidae sp. 2 2 

Bet1/hoscma saoorbuale , , 3 " Bolinichth,,< ",dicus , , W " Ceroloscope/us made,."n,'is 3 58 " Ceralo,ropdus warminl!:ii 6 W , , 9'l 37 "8 
Diavhus adenomus " "5 132 
Diaphus d¡¡merilii 3 , 

" 
, , , 2 3 " Diavhus meto¡wc/ampas , , 

Diaphas m"lIis 2 " 
, 

" 3 n 
Diavhus perwicillalt's 3 " , Ó 3 " Diaphu< ra{ine$quii 6 8 5 " DwphIJ.< lermophilu.< 2 2 
Diaph"s mnhoeff"ni , , 
DioRenicltlh>"s al/anl,e"" , 6 " , 33 
HI'Rophum henOjil , 6 290 26 , 9 336 
Hl'Il.apham h"Ramii 6 , 

" " " " 
, 

'" " 5 '" " 372 
Ihxaphum reinha,dtii 2 2 8 " 8 32 
J11'jl.aphum luaninRi " , " 8 " Lampaltl'Ctu,< alu/us , , 2 
Lampa"l'cms plL<illus , 5 6 
Lepidophanes xm15si " 2 7 5 35 
LO/)janchia do{lóni , 

" " W 7 506 2% " 955 
Lobianchia Remellarii " 3 3 52 
Mrctophllm "itidu/um 3 2 , , , 2 " Ml'ctophum selenops , , 
Nannobruchium Wr¡,m , 2 , 
NotO$cope/us resplenJens , 3 , 

" 7 '8 2 5 7 63 
SI'mbolophoros I"ronri , , 5 
Taan¡nxichth>"s minimus , , 

Ccraliidae Cera/ias ha/buelli , , 
Mdamphaidae Melamphaes II'Vhlov$ , , 2 

Poromllra copilO , 2 3 
Scope/oxa"u5 beanii , , 

Anoplo~a'teridae AnovlQRaster cornula , , 
Diretmidae Di,."tm"s ary.ellleus , 5 2 " Chiasmodonlidae Pseudoscope/u" oltipin"'$ , , 
Gempylidae Diplosp¡nus multislrimus 2 "0 , 

'" Neolotus Iri rl' , 3 , 
Btnthol)~ l al!k 

S~'nodontidae Sntodus $.'nOOI15 , , 
Selarchidae Selarches uelllhen , , 

Larvae u:oloceohali , 9 , 3 30 30 ' 07 , '"' Piscifonnes 3.493 , 20 398 53 26 " " 20' 3 4,225 
Pleuronecti forme' , , 3 3 8 

TOlal number of ind ividual ~ 3.493 29 23 , 358 82 120 ' 03 62 303 '" " 211 532 2.436 25' 1.510 853 10.59 1 

TOlal number of e i la ic individuals " 70 '" 29 8 246 
TOlal number of mesopelagic individual. " 6 20 62 273 '" 23 132 '" 2.125 '" 1.507 "" 5 .92~ 

TOlal numbet of be nt hopelagic individual. , , 2 
olal number of Larvae 3.493 , 23 358 " 29 79 " '" 3 , 4.4 19 



3. 2. 3. "ECOS 04-99" 

Table 5. Lisl of Ihe fami lies and speeies eolleeled during eruise "ECOS 04-99" (* ... mesopelagie living juveniles of benlhopelagie 
speeies). 

Number ofllle lra .... 1 SUlUOIl , , 4 7 • " 15 16 17 18 " • 8 ~-f 2J 
, , " I 14 , " I " T~' 

Dar- or Nightnme N N N N N N N N N N N N N N N O O O O , o nummor 
Mean Ifll""ling depth 8-SOm 2SO-75Om ¡lIdi, iduals 

Mean bouom dtopth SO-250m )OO. 1600 m per spec,es 
Fam,lv S~1n Number of mdlvlduals 
[nlotl.tric 

Enll.rauhdae Enj(raulis .. nrruJirol ... 2.366 716 22 , 1.160 1.413 50' " 6.354 
Clupddae $ardina pi/e/,ord". 14 29 41 
Clupddlle Sardinel/a mudere"5is 17 " 

, 
" Cal'lln,l:idae Trachurus pic/U,olw¡ , , , 2S2 , 9 , 

<> • '" '"' CaranJ!idne Tr<lchurus ,/"Ud""us .1 426
1 

, , 
'" Scomhridne S('(ln,!>er 'a /tic1'! '" 493 .. 56 9 " " '" 19' 2 022 

;\l e~m~ l aelc 

Nem¡,hlhyidae Nemichth\'.' curvi,os/ris , , , , , 
Nemichtlu"3 uolopac"". , , , , 

Serri "omeridue Serriwmer sp. , , , 
SerriWJlllcr bean¡ , 

" " " " 
, '" Se,.,. .... o",er lunceo/utolde. , , 

Bath)laJlidae 8atin'IQJ('~ 1(m'lN! , , 3 
A!cpocephuhd:.e 80th/roetes microlepi.· , , 

XenoJermichlhl" cope; , , 
Gonost0fTl31.dae 8Q1J(Jf1(lNia peda/j% , ) 

C>'CIQlho_ broueri 192 181 ' 79 '" , ,,, 
C>oclQlhtJM li,-ida 4 , , 
C>dQlhorle poI/ido , 7 , 9 
C>oclQlholff' "seudopoll,do 7 10 " 'O "3 
D,plQf>1!os maderemis , , 
DiplQf>1!os I«n.o , , , 
eo.ws/omo bo/mp/ri/u", , , 
eo.ws/omo denudolU'" , , 
Gont>.I/(HnQ ~lonx(J/u", , '" 4 , 8 , 30 
Marxre/hia oh/oJiTOS/ro , , 

Maurolicinae MauroJirlU "",eI/ui , , , , , 
] 'o/{'n('f{'nnellus IrlmmCIll/IJIIU , , , , 

Stemoplychrnae Arf(l'rwwl~oJ aculf'OlUS , , , 4 
Arf(l-roptlcruJ 1l.11l.<n , , 3 
At"Il,.'rop.e/crUJ he",ill.w'lnoJ , " J , , , 13 
S/enwpll'r sp_ , , 
Slerlt(}",),.~ di""hona , 3 , , 7 

Pho~ichthy¡dae /Chlh)'OC'O('('1f5 o,'(J/1f5 , , 
I'mcill.,l/!rria sp, , , 
I'mcill."err;a IIlIe"'''I/IJ , 

" " J , J " Vindll."erria nimbarla " '" " " " Z4 '''' Vmciguerria ",'" <'rial! 4 , <> 4 , 22 
AStronc'lhinuc As/rones/hes Il.cmmi(er , , 

BQrQl/(JmllJS /IIOnOllema , 3 4 
RhadinI!5Ihel,let:,mlll , , , 



StOlniinlle SlOmi<l' bau 3 " 
, 

" 26 9 , 2 m 
SltJm;<J$ bre,'looroollls I I 

Stomias lonRiOOrOOIll.J I , , 
ChauliOOOl'l1inlle ChoulUJdus ~p. 

, , I , 
" ChouluxJw da", ... '" 32 W 36 , >96 

Choulu)Úw sloo", " 7 , , 7 " MelaOOSlomiinlle Balhopllilus sp. 
, , 

Balhopllilw bre~,s 
, , 

SOlhopllilus diRIIOfUS 
, 

8ol/tophilus ptl'.-r,ul 
Bat/toph,luJ .vll/o",1 ) " ) , 23 

EuSlOirIias "JI. 
, , 

Eus/OlrlÍ01 hiRelUK'i 
, , 

EW/OlrlUH absnInn , ) ) 9 " Eustom;<J$ sr;hmidtl I 
, 

ElI$wmÍ01 SImple:< 
, 

FI~IIQJlOirIi/lJ OOu,.....; 
, , 

Melul1OStami/lJ bisn-,alw 2 , 
MelunasIO,,';/lJ It."aculalw 

, , 
PiIolm,et"<'s bro,.eri 2 3 
PhQ,an«leS ltI(l"ROrilO 

, , 
Idiacanlh inae Idioro."hu! (osóolo 

, , 
" 79 6 '" 

Malacosteinac PhQ/wltJmi(1S Rutr7U'1 ) " 32 , " NOIOi\ldidac Scopelosuurus I<,pidus· 2 2 
Pallllepididae Les/Id/ops ;;plrl'renuides 

, 
MyctOJlhi tlae MyctOPhidae ~Jl , " '" 460 

B~nth"semu suborbllu/c 6 2; 2 7 3 20 

~ 
Suli"ich/hl's indieu! 

, 9 203 9 6) , 293 

w Sollniclrlhl's supra/mera/Ix 
, , 

Centrobronchw nixraocellw w 
, 

CerolQ.Jt:'Qpe/us muJer .. nsis , ) W 3 2 " Certlloscopelw M'ormi/IR.ii 123 2S: 4 ,,) 

Diophu! ~p. 
, 

Diophu! uJenamw 
, , 

Diaphus dumerilii ) " ) , " Dwphus halli 2 , 3 
Diapllus me/opodampuJ 6 , ¡ ¡ ) " Dlopllus moIlls ) " 6 " Diopl!us perspicll/ollU 

, , ~ 

Dlapllus rafineJquií " 7 , " " 
, 4 65 S. 

Dlapllus /ermophilus ) " " ;;' 
DÍOflt!/Iich/lrl's otlanticw; 102 62 " 27 , 2 247 O· 
GOlllr;hlm-s coceo; ) , 

a-IIl'xOtJlrum benoi/i 
1I'1lOpI!um hl'1lamli ) '" '" " " " " 200 " 1,462 ~ 

HI1lOf)Itum remllardlli ,"" " 
, 27 2 14J :;> 

HI1lOf)Itum 100"'/lR1 ) 50 2 " /.mnpoJ,t"" cllaves; 
, ) • • 

Lump.ade"" m/!'Cu¡'xi!IYJ 
, , , 

LampoJ,tno urophoru ollan/lea 9 , W o' 
Lonrpartl~IUS sp. " " 7 72 ~ 
Lonrpartl~'us (,/t/fUS 32 , ) " 78 • 
Lampo",'CfUS croco(illus 

, , O 
Lompo"I'CllIs (eSI;,'US 2 ¡ , 

~ LumPOrtl'CllIS nobHis 
, , 

Lumportl~IUS p/t%no/us 
, ) 4 " 

, 
u ,m()OIII'C1lts pu,illu" " 3 , 

" 32 " " '" • 
Lepioophunu xuuss; " 27 " " " 6 "J o 

'O 



, 3 1!~ " ", " 20 " 
, 

'! 1M , , " 
, , , 

" nmulIlllm , .1 ¡ 6 
1""'<""1111>1 .1 8l , 

" 
, 

'" sdcnu¡lJ 13 1 " ",rum " 
, 56 

('''pr"r",m 6 6 
lirn:<I¡"'" 1 , 

1 9 

'~ 
10 • " 6 , , 

" '" ,s ,'Crl"Il'I 11 , 3 , 
" , 1 , 1 ) 

Rejl:ale"idae 1 1 
Melampha,¡Jac , , 1 , 
Diretmidac , 

" ¡ , 9 
Centriscidac 1 1 , , 6 
Carisl,idac: , , 

, , • 
: 

3 1 1 , 
;,~:,:""". , 9 1 11 

, 1 1 , ; 
Capro,dac IC?,row_ 6 6 
Ccntri'>Cidae 'COIO¡I<H 

, .1 1 10 
Sparidac 

1
800

"',"""" 
166 " 195 

I~~Z~~¡~; ~"rne " " <'nlhrmllJ 11 '; , 1 , 
L".'" , 1 ¡ ;' .n " ;¡ ~ ,¡ 

~ 
, 1 1 1 1 

¡ , 

~. :::I ]E 1 

:E 
, 1 1 1 

m , 
~ 

1 1 1 1 1 ~ 1 

" 
1 m , , ; , 1 1 , 

1 , 1 1 
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3.3. Abundance 

Four families werc highly dominant. as their representatives account for more 
than 95 % of all specimens: Myctophidae (50.5 %). Gonostomatidae (21.7 %). Pho
!'ichlhyidae ( 13.3 %) and Stomiidae (9.8 %). Thc same dominance is more or less val id 
for lhe lhree cruises, although there are several differences in lhe percenlages of Ihe 
families: "'La Bocaina 04-97": Gonostomatidae (50.4 %), Stomiidae (27.0 %), Mycto
phidae ( 15.4 %) and Phosichthyidae (0.3 %); "La Bocaina 11 -97": Myctophidae (42.4 
')1-), Phosichthyidae (24.7 %), Gonostomatidae (23.1 %) and Stomiidae (4.3 %): 
"ECOS 04-99": Myctophidae (68.2 %), Gonostomatidac ( 12.4 %), Stomiidac (10.1 %) 
and Phosichthyidae (6.0 %). Among lhe families few or even only one species are/is 
dominanl: Cye/athone braueri (81.4 %) in GOlloslOmatidae; Vinciguerria nimbaria 
(88.4 %) in Phosichthyidae; S/omias boa (21.5 %). Chauliodus danae (23.7 %), /dia
caflfhus fascio/a (20.5 %) and Pha/os/amias guernei (15.2 %) in Stomiidae; Hygo
phum hygomii (29. 1 %) ami Lobianchia dojleini (2 1.0 %) in Myctophidac. With few 
exceplions lhese species are also the only eudominant in Ihe single cruises. In cruise 
"La Bocaina 11-97" EuslOmias obscurus (15.4 %, Stomiidae) and Hygopllllf11 benoi/i 
(13.6 %, Myctophidac) are "Iso cudominant, but not S. boa (3.2 %, Stomiidae). In 
cruise "ECOS 04-99", in addition to the former species Cye/o/hone pselldopa//ida 
( 15.0 %, Gonostomatidae) is eudominant, but nol P. guernei (8.5 %, SlOmiidae). In 
cruise "La Bocaina 04-97" Gonos/oma elongatum (30.1 %, GOllostomatidae), CeralO
scope/us warmingii (16.0 %), Diaplllls me/opoc/ampus (14.9 %) and LampanyclUs ala
/us (18.3 %, .11 Myctophidae) are eudominant, but not H. hygomii (5.0 %) and L. 
dojleini (5.0 %, both Myctophidae). 

Wilh respecl lo Ihis threc-cruise invesligation Ihe following species characterise 
lhe mesopelagic realm of lhe Canary Islands: C. bralleri (Gonoslomalidae), V. nim
baria (Phosichthyidae), H. hygomii and L. dojleini (Myctophidae) are cudominant 
(abundance> 10 %, or more Ihan 1,300 individual s); no species can be calcgorised as 
dominant (abundance 5 - 10 O/C, or 650 - 1,299 individuals); G. elongatum (Gonoslo
matidae), C. donae, l. fasciola, S. boa (all Stomiidae), Bolinich/hys indicus, C. 
warmingii, Diogenichthys a/lan/icus and H. benoiti (a1l Myctüphidae) are subdominant 
(abundance 2 - 5 %, or 260 - 649 individual s); Serrivomer beani (Serrivomeridae), C. 
pseudopallida (Gonostomatidae). P. guernei (Stomiidae), Diaphus adenomus, 
Hygophum reinhardtii, Lepidophanes gaussi, N%scopelus resplendens (all Mycto
phidae), and Diplospinus mul/istria/lIs (Gempylidae) are recedent (abundance I - 2 %, 
or 130 - 259 individuals). The big rcm.inder of 127 spccies is subrecedent (abundance 
< I %, or less than 130 individuals). 

Table 6 li sts the K-Dominance of the three most abundant species for each tow. 
11 is subdivided into all mesopeJagic species and Myctophidae. Almost a1l of lhe lhree 
listed species are eudominanl, only a few dominant. Mesopelagic tows are dominated 
by non-migraling Cyclo/hone ("La Bocaina 04-97": tow 1, 14; "La Bocaina 11-97": 
low 9, 14; "ECOS 04-99": low 5, 14;), or slomiiforms ("La Bocaina 04-97": tow 7, 11; 
"La Bocaina 11-97": low 2), occ"sionally al so myclophids ("ECOS 04-99": tow lO, 
19, 21). Almost all olher tows are dominated by the myctophids. Exceplions are tow 
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12 ("La Bocaina 04-97), IOw 13 and tow 22 ("ECOS 04-99"), which contai n no 
myctophids al alt . V. nimbaría is dominan! in lOw 7 ("ECOS 04-99"), tow 6 and tow 
13 ("La Bocaina 11-97). H. hygomii is lhe mos! abundan! myclOphid spec ics, as it bc
longs in 20 oul of 24 lows lo Ihe Ihree moSI abundanl species (only cruise "La Bocaina 
11-97" and "ECOS 04-99"), and in 9 tows it is even the dominati ng fish. Also L. 
dojleíni is frcquenl. dominaling Lhe catches 6 ti mes and being 9 ti mes among Ihe Ihree 
most abundant species. In I'our IOws Ihe mycLophids are poorly represented both in 
nUlllber 01' spec ies and individuals ("La Bocaina 11 -97": tow 16, "ECOS 04-99": tow 4 
and 7) 01' show a high diversity and even distribution ("ECOS 04-99": tow 14). 

Table 6. K-Domi nance 01' Ihe three mosl abundanl specics 01' al! trawl stat ions which 
succeeded in Ihe capture 01' mesopelagic spec ies or myctophids. respecti ve ly. 
Bold tow numbers ind icate lhe mesopelagic and grey ones Ihe ncrilic zonc. 

K-Dominance in cumulative percenlage 
Cru ise Tow AH mesope lagic spccies Myctophidae 

29.67 e)'elo/hone hr(llleri 56.06 Diaplllls melOpoelamplls 
t 56,30 Gonos/oma clonga/lIm 78.79 Diaphu.\· raJinesqllii 

67,61 S/omias boa 86.36 Lampanrc/lIs ala/liS 

3 1.93 Cera/oseope/lls lI'ormingii 44.71 Ceratoscopellls warmingii , 46.22 Le¡Jidoplwnes gOl/ssi 6-1.71 Lepidoplumes gallssi 
55.46 Hygopllllm hygomii 77.65 Hn!Of)ll1Im h)'!!Omii 

29.73 Argyrope/eclIs Ilemig)'mnlls 25.00 Cera/osco¡)ellls lI'armingii 
7 :n.84 Gonos/oma e/onga/llm 50.00 Diaphus raJinesqllii 

45.95 Bathof)hillls mil/mili 75.00 LOff/pan)'e/us ola/liS 

8 60.00 Cera/o.\·cope/lIs maderell.JÍs 60.00 CerolOscope/u~' maderensis 
La Bocaina ()..I-97 100 Notoscopelm' res )Iendens 100 Notoscopelus res )/endens 

31.61 Plt%s/omias gllernei 22.22 Lampanyc/lIs ater 
It 54.40 Cyclothone hralleri 33.33 Dioplll/s adenomus 

70.47 Cvc/o/hone pseudopallida 44.44 Diop/ms rafil/e.wjuii 

12 100 Serrivomer heani 

38.78 Lampallycllls atorlls 52.78 Lampanyc/lIs alaflls 
13 50.00 Lobianchia dojleilli 68.06 Lobianchia dojlóIli 

57.14 Cerarosco'Jelus moderensis 77.78 Ceratosco )e/liS maderensis 

70.63 Cyelo/holle brllueri 19.05 Lampanyc/lIs a/ollls 
t4 75.31 Pllotoslomias guernei 38. 10 Lampal/)'cllIS 1J//.~iIIl1s 

79.06 Ar¡~yropeleclIs hemiKJ'mnlls 52.38 Lampadena uroph. alfan/o 

22.80 Lobial/chia doJ'e/ni 38.94 Lobianehia doJleini 
1 34.20 ElIstomias obscurlls 54.87 HygophufII Itygomii 

43.52 HvKophllm hl' 'omii 70.80 Notoscopelw; resplendens 

23.90 Idiacantlllls lasciola 63.01 Lobianchia gemellarii 
2 42.23 Lobianchia gemellarii 71.23 Diaplws rafinesqllii 

53.39 Photos/omias gllernei 78.08 Hygophllm hygomii 
47.83 HygoplwlII hygomii 50.00 Hygopllllm hygomii 

3 73.91 Hygophllm benoiti 77.27 Hygophllm benoiri 
La Bocaina 11 -97 91.30 Diavhu$ dlllllerilii 95.46 Diaohus dllmerilii 

79.99 Vincigllerria nimbaria 76.92 Lobianchia dojleilli 
6 88.24 Leslidiops jayakari 92.31 Diaphlls dllmerilii 

96.64 Lobianchia dolleini 100 Hl'Kophllm hrKomii 
58.20 Cye/o/hone hraueri 55.33 Lobianchia dofleini 

9 77.84 Lohianchia dofleini 73.83 Ceratoscopelus lI'armingii 
84.41 Ceratoscopellls worminKii 81.31 HrKophllfll hYKOmii 
6 1.57 Hygopllllm benoiti 61.57 Hygophlllll henoiti 

1 t 83.23 Hygophllm hygomii 83.23 Hygophum hygomii 
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11 95.54 Cera/oscopelus moderensis 95.54 I Cera/oscope/lIs maderensis 

50.00 Hygophum hygomii 50.00 Hygophlllll h)'gomii 
12 75.00 Cera/oscopellls maderellsis 75.00 Ceralos,·ope/lIs maderellsis 

91.67 Notoscope/lIs resplelldel/S 91.67 Noroscopelus resplelldells 

56.49 Vinciguerria nimbaría 70.67 Lobi(lI1chia dojlei"í 
13 8 1.01 Lobianchia dojleiní 80.59 Nygopllllm hygomií 

86.3" Di J/W;f}ill IlS mul/ís/ría/us 86.31 Dia )11lI~ mollis 

46.16 Cye/o/hone braueri 34.91 Lobianchio dojleini 
14 54.90 Lobiallchia dojlein; 52.36 Cera/oscopelll.s lI'armingii 

La Bocai na 11-97 60.69 Serriromer beal/i 60.85 Hn!O ,Imm Inl!omii 

15 100 H)'1!.o 1hum hrgomii 100 Illvgo 111/1m h"gomii 
lO 85.00 Diaphlls adeno/lllls 85.00 Diap/IIIs adenomus 

100 Diaphus dl/merilii 100 Diaplllls dUlI/ermi 

69.36 Hygophlllll hygolllii 78.18 HygolJlllI1I1 hygomii 
17 80.65 Vincigucrria nimbada 83 .64 Diaplllls IJCrspicilla/lIs 

85.48 Diaphlls perspicil!a/Us 89.09 MvclOphum ni/ídl/ lllm 

42. 13 Diaphus adel/omus 50.00 Diaplllls adel1of1llls 
18 60.81 Hygop/¡um hygomii 72.17 Hygophuf1I /¡ygomii 

75.46 VincÍf!llerri{l "imb(lria 83.W Di(lp/ms dumerilii 

50.00 CeralOscopell/s maderellsis 100 Cera/oscopellls madere"si.~ 
4 87.50 SlOmias boa 

100 Diplophos maderel/Sü 

29.05 eye/O/hone braueri 51.08 Hygopllllfll hygomii 
5 45.99 Chauliodlls dmwc 59.68 Lampallyc/us pl/sil/us 

60.36 Nl'Qovhll1l1 hl'$wmii 67.20 Ditmhlls m(inest uii 

49.97 Hygop/lllm hygomii 53.09 HygophulII hygofllii 
6 57.57 Lobial/chia dojlciní 61.17 Lohia"cllla dojlóni 

65.11 CeralOscope!l/s lI"amlin.lÚi 69.19 Cera/o~·copdU5 warmim.rii 

63.33 Vincigllerria nimharía 30.00 Cera/oscope/us maderensis 
73.33 Cerafoscopell/s modcren.si, 60.00 Diaplws dl/merilii 
83.33 Diaphlls dllnJerífjj 90.00 Lobianchía dofleiní 

50.3 \ Hygophllfll hygomii 56.7--l flygopllltlll hygolllii 
8 63.09 Diogenichf/¡yI a/lamiclIs 71.16 Diogel/iclll/¡y~· ullomiclls 

72.78 Vinciguerrio nimbaría 77044 Lepidophanes gOl/ssi 
24.67 Bolinichfhys indkllS 48.22 Boliflk/¡fhy.\ indic/ls 

10 46.66 eydo/hone brtlucri 59.38 IIJ'gophuf1I hJ'gOl/líi 
52.37 N)' 'ofJlmlll /¡¡'Qofllií 66.98 1.01/l ){III¡'C/US llIsillllS 

ECOS 04-99 28.39 Lobianchia dojlcini 48.38 Lobionchía dojleini 
12 47.67 Vinciguerrio nimbaria 67.5\ /Jiogcllich/hys olfonticl/.~ 

6.l35 SlOmias boa 76.17 11)'J{o 111/1f11 h¡'J{omii 

66.67 Diplospinlls fIIul/isInU/IIS 
1.\ 75.00 SlOmias boa 

83.33 Les/idiopl· sphl'renoides 

11.8 1 Cyc!OIhone brallcri 14.99 Lt¡mptlllycllls o/el' 
14 23.62 Idiacalllhus fasciola 29.40 Hygoplllll1l Ia{lningi 

33.48 Cjlc!olhone Dselldo )allida 39.48 Lam 1011)'C/IIS ala/liS 

53.85 Diaphlls dUllleriUi 58.33 Diap/ms dumerilii 
l. 65.39 Nygoplllllll hygOfllií 70.83 f(rgoplwl1I hygom;í 

76.92 M¡'clOphunI PlUlC/a1ll1ll 83.33 AfI'C/OV/wlII PlllIC/a/llfll 

34.07 N.IgOplwfII hygomii 62.\1 J(lgop/lllm hygomii 
19 56.73 CJe/O/hone bralferi 8 1.68 Bolinic!J/hys indicus 

67046 Bolillich/hl's indícus 85.09 LalllpanrclIIs pusilllls 

19.75 Hygophllm hygomii 34.78 Hl'goplllfm hygomii 
21 38.27 Lobianchia dojleini 67.39 Lobial/chía dojleini 

46.91 Chaufiodlls sloall; 78.26 Lahial/chía gemellarii 

12 lOO Jdacroram J/¡OSII.I" seolo )ax 
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3.4. Vertical Migration 

In figure 14, an echogram, laken belween 03.52 a.m. and 10040 a.m., illuslrales 
two scattering layers: one between the surface and 200 111, and a den ser one between 
400 and 700 m deplh. Clearly lhe downward movemenl or lhe shallow layer shorlly 
after sunrise and the coalescence with the deep scauering layer can be seen. A contrary 
upward movement can be observed during dusk. Tow 13 and 14 from cruise "La Bo
caina 04-97" we~e taken during this acoustic survey. 

Figure 14. Echogram laken during lhe morning, orr SW FuerlevenlUra (Apri l l2'h, 
1997). 

Tables 3, 4 and 5 already provide a simple overview of the migratory behav
iour. Summarised I'or all three cruises, Table 7 shows the bouom deplhs of all collec
tion sites where lanternfishes were encountered, illustrating also their migration behav
iour. Difl'erent ecological groups can be distinguished: (1) species which occur in 
neritic waters during night, (LI) those, which show a horizontal migration towards the 
coast, but do not occur in neritic waters, (111) myctophids, which migrare vertically 
without being transported or actively migrating towards lhe shelf. The non-migrators, 
due to the very low abundance in sorne cases were splil up in (IV) pOlenlial migrators 
and (V) real non-migrators which remain complelcly in rnesopelagic deplhs during 
night. The number 01' individuals undergoes asevere reduction when moving lowards 
lhe coasl (Tables 3, 4 and 5). 

Table 7. Deplh dislribulion 01' lhe myctophid species found. in reJation to the bottom 
depth. Rare species (abundance < 20) are indicated by the number of indi
viduals in parentheses. (1 = neritic-pscudoceanic-oceanic species, II = pseu
doceanic-occanic species, 111 = oceanic migrators, IV = oceanic potcntial mi
gralors, V = oceanic non-migrators). 
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BOllom del'lh" nbo'e ,,, 

"en!!c o(."can", 

CerlllosrolH'fllS nll.Nkrcnsis 

","\!olJh"", Ion,'''''''; -L"hi(m("/ÚII,lolh:;,,; -
VOlOSCII/X'flls rl',ff)h'mkll" 

CerO/OSCII/H."!'" "w'mi,,!!;; 

0"1/11",, ",1,,"rmJII,' 

Oil",,,,,,,, d/lflladii 

lJümlllls (H'l'.IflicIlIOIlI," 

Ih"!!o/l!mm fi·¡"h(lrdl¡; 

Ifr!!'J/J¡"'''' I(I(lIÚ"!!; - -L,,/JidojJh(ll""< CIIII.<.\; - -Mr,'lOfI""m "Ü;dll!WII f 1<)) -
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Other mesopelagic species cncountered in neritic waters during night are: Dip
lophos maderensis (Gonostomatidae), MallroliclIs mllelleri (Sternoptychidae), Stomias 
boa (Stomiidae), Lestidiops sphyrenoides (Paralepididae), juvenile Macroramphosus 
scolopax (Centriscidae), Diplospinus multistriatus (Gempylidae) and eubiceps gracilis 
(Nomeidae). However, all have been caught in very low numbers and D. maderensis 
and L. sphyrenoides are only represented by a single specim~n. If Serrivomer beani 
(Serrivomeridae), Vinciguerria nimbaria (Phosichthyidae). and Lestidiops ajjinis 
(Paralepididae) were caught abo ve or only close 10 the shclf is dilTicult 10 idcntify, as 
the tows in which they were found, were carricd out ahoye varying boltom depths (1 16 
-260 m). 

There are further species executing vertical migralions, 01' course. BUL as obvi
ous in Tables 3, 4 and 5 are their migrations restricted lo Ihe oceanic part of the sea. 

3. 5. Diversity Analysis 

An analysis of the cate hes by mean s of the intrinsic diversity indices, Shannon 
H', Shannon J' and K-Dominance (see aboye) gives information about richness, cvcn
ness and dominance within the tows. For all mesopelagic species togethcr and for thc 
myctophids Shannon H' and l' (Evenness) are provided in Table 8. H' is highest in 
mesopelagic and epipelagic tows, which were carried out in oceanic waters and in par
ticular in the following lows: "La Bocaina 11 -97", tow 1; "ECOS 04-99", tow 6, 8 and 
12; "La Bocaina 04-97", tow 2 and 13. Within the lanternfishes the same trend occurs. 
Tows 1401" "La Bocaina 11-97" and "ECOS 04-99", respectively, carried oul in the 
same area south of Gran Canaria show the highest diversity. Shannon H' is highest in 
mesopelagic tows followed by epipelagic tows which were taken in the oceanic zone. 
Species diversity in tows carried out in the neritic zone is generally low. 

Shannon 1', the measure for the evenness, should always be regarded logether 
with Shannon H'. For instan ce, a tow with few species, each with only some speci
mens, leads to a high 1', but a low H' (see tow 4 of "ECOS 04-99" or, concerning the 
lanlernfishes, tow 7). A perfectly even distribution is given for the myctophids in tow 
7 of cruise "La Bocaina 11-97": each of Ihe four occurring species is represented by a 
single individual only. This abnormal dislribution is clearly lhe result of the trawling 
method and represents pure chance, not the real situation. A low J' indicates the domi
nance of one or more species, the lowest values found in tows 6, 9, 11, 13 (all "La Bo
caina 11-97") and, concerning the myctophids, tows 11, 13, 17 ("La Bocaina 11 -97") 
and tow 19 ("ECOS 04-99"). 

Within the family Myctophidae Ihe differences of Shannon H' are significant (t
test) between mesopelagic - epipelagic (p < 0.01), as well as between neritic -
mesopelagic (p < 0.01) tows. Conccrning all mesopelagic species significance is given 
belween mesopelagic - epipelagic (p < 0.001), neritic - mesopelagic (p < 0.001), 
neritic - oceanic (p < 0.0 1) and oceanic-epipelagic - oceanic-mesopelagic (p < 0.0 1) 
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tows. No significant differences are obvious between nerilic·epipelagic - oceanic
epipelagic trawl tows. 

Table 8. The di versity indiees Shannon H' (Log Base 2.781) and Shannon J' (Even
ness) for all stations of eruise "La Boeaina 11 -97"" and "ECOS 04-99" 
which resulted in the capture 01" mesopelagic fi shes. The list is ordered in 
ascending values of the indices. Tows in the neritic lone are printed grey, 
epipelagic trawls in lhe oceanic rcalm normal. and mesopelagic trawl lows 
in bold letters. Missing values indicate that only a single mesopelagic spe· 
cies occurred in thi s tow. 

La Boeaina 04-97 
All mcsopelacric specics Mycto hidae 

Tow Shannon Tow Shannon Tow Shannon Tow Shannon 
H' J' H' J' 

Tow 8 0.673 Tow 14 0.437 Tow 8 0.673 Tow t 0.587 
Tow 14 1.458 Tow 1 0.589 Tow 7 1.386 Tow 2 0.685 
'row 11 2.143 Tow 11 0.650 Tow 1 1.407 Tow 13 0.701 
'row 1 2.158 TowJ3 0.765 Tow 13 1.541 Tow 14 0.954 
Tow13 2.290 Tow 2 0.771 Tow 2 L702 Tow 8 0.971 
Tow 2 2.349 Tow 7 0.876 Tow 11 2.043 Tol\' 11 0.983 
Tow 7 2.533 Tow 8 0.97 1 Tow 14 2.095 Tow 7 t 

La Boeaioa 11-97 and ECOS 04-99 
AH mesopelagic specics Myclophidae 

Cruise and Shannon Cruise and Shannon Cru ise and Shannon Cruise and Shannon 
Tow H' Tow J' Tow H' Tow J' 

1 1-97: T.1 5 - 11-97: T. 15 -
04-9\): l. 22 - 04-9<): 1 21 -
11-97: l. lb OAB 11-97: T. 9 0.410 (14.1)1): T . • - 0"¡-99: J. • -
11-97: T. 6 0.764 11 -97: T. 6 0.426 f)"¡·9Q: T. B 04-99; T. IJ -
04-99: T . • 11.1)74 11-97: T. 13 0.467 11-97:r. Ifl nA:2.' 11-97: T. 13 0.458 
11-97: T. 11 1.093 11-97:T.11 0.497 11 -97: T. 6 0.687 04-99: T. 19 0.461 
U-l-99: T. B 1.091) 04-99, T 6 0.560 11 -97: T. 17 0.862 1 1-97: T.17 OA81 
11-97: T. 17 1.117 11-97: T. 17 0.574 11 -97: T. 11 1.093 1 1-97: T.11 0.497 
11-97: '1. 12 1.199 04-99,1'. 8 0.587 11 -97: T. 3 1.151 11-97: T. 9 0.556 
fl4-99: T. 7 1.207 11-97: T. 14 0.595 11-97: T. 13 1.176 04-99: T. 6 0.563 
11-97: T. 3 1.280 11 -97: l. 16 0.6 10 11·(17: T. 12 1.199 04-99, T. 8 0.572 
11-97: T. 13 1.398 04-99: T. 19 0.616 O-l·9(): T. 7 1..'\ 14 11-97: T. 2 0.583 
()4·f)9: T. 16 1.5.'0 04-99, T. 12 0.650 0-1-99: T. 16 1 • .16-1 11-97: 1 lO 0.610 
11 -97: T. 9 1.605 04-99: T. 5 0.669 04-99: T. 19 1.404 11-97: T. 6 0.625 
11-97: T. 18 1.713 0-'-99:1. 7 0.67"¡ 11-97: T. 2 1.449 04-99: T. 12 0.628 
04-99: T. 8 1.867 04-99: l. 1J O.MO 11 -97: T. 18 1.461 04-99: T. 5 0.649 
04-99: T. 6 1.990 11-97: T. 18 0.689 11-97: T. 9 1.576 04-99: T. 10 0.649 
04-99: T. 12 2.254 04-99: T. 10 0.712 04-99: T. 8 1.62 1 11 -97 : T. 18 0.665 
04-99: T. 19 2.345 0"¡·91): T. 1(, 0.736 04-99: T. 21 1.663 j)4-99: T. 16 0.70 1 
11·97: T. 14 2.350 11-97: T. 2 0.742 11 -97: T. I 1.675 11-97: T. 14 0.744 
11-97: T. I 2.542 04-99: T. 14 0.774 04-99: T. 12 1.700 04-99: T. 21 0.757 
04-99: T. 5 2.545 11-97: T. 3 0.795 04-99, T. 6 1.802 04-99: T. 14 0.801 
11-97: T. 2 2.618 11-97: T. 1 0.835 04-99, T. 5 1.876 11-97: T. 1 0.806 
04-99: T. 21 2.703 04-99: T. 21 0.840 04-99: T. 10 1.911 11-97: T. 3 0.831 
04-99: T. 10 2.772 11·97: 1.12 0.865 11-97: T. 14 2.334 tl-1J7: T. 12 0.865 
04·99: T. 14 3.101 04-99:1 . • 0.887 04-99: T. 14 2.698 04-99: T. 7 tJ .948 
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3. 6. Cluster Analysis 

Figure 15 shows lhe similarity of single trawl hauls concerning lhe composition 
af the species community of mesopelagic species. Al! trawl stations from cruise "La 
Bocaina 11-97'" and "ECOS 04-99", which resulted in lhe capture of mesopelagic 
fi shes are included. Two main elusters can be distinguished. 

The same analysis, but based only on lhe myetophids is shown in Figure 16. In 
this dendrogram tows with less lhan 20 individuals and species with less than 5 repre
sentatives have been exeluded. This should avoid too much influence of lhese outJiers 
on the results and lead to a clearer elustering. 

Figure 17 ineludes all tows which resulted in the capture of more than 5 
mesopelagic species. Unlike lhe Bray-Curtis melhod lhis lacean! Cluster does not take 
the number of individuals into account, but only the presencelabsence data of species. 
It provides a method lO show similarity in species composition without considering 
dominance phenomena. 

Bray-Curtis Cluster Analysis (Single Link) 

-
~ 

89· 230m 
m.., bcttom depth 

839· 1653 m 
m.., bdtom depth 

r 
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y 
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Figure 15. Cluster analysis, based on all mesopelagic species. 
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Bray-Curtis Cluster Analysis (Single Link) 
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Figure 16. Cluster Analys is for MyclOphidae, based 011 lows resulti ng in the capture of 

more than 20 specimens of Ihe abundant (> 5 indi viduals) species. 
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Figure t 7. Cluster Analysis for all tows with more lhan 5 mesopelagic species, only 

presence/absence data provide the basis. 
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3.7. Population Structure 

3. 7. 1. Ceratoscopellts lIladerensis 

This species is one of the more rare lanternfishes. bUI nevertheless inleresting 
because il migrates closer towards lhe coast than most of the olher lanlernfishes 
(BACKUS et al.. 1968). In the present material this was also the case (trawl stations 4 
and 7 of cruise "ECOS 04M99"). In addition, a larger portion of indi vidual s seem lo 
migrate, as therc is a smaller difference in lhe amounl of individuals betwecn neritic 
and oceanic tows or epi- and mesopelagic tows, respeclively. The standard lengths are 
quite different between the two cruises (Fig. 18), and as opposed to H. hygomii the 
individuals of C. maderensis are larger in April than in November. The 11 specimens 
from cruise "La Bocaina 04-97" have a standard lenglh range of 52 - 58 111111. Cerato
scopelus maderensis shows no external sexual differences . Figure 19 illustrates the 
biogeographic dislribution of this species wilhin Ihe Canary Islands. 

Ceratoscopelus maderensis 
10,-------~----... ~----------

• ~Bocan.l1..t1f • ecos 04_ 

l1.ar N. ea. 101-,_ 2'111. st<lJft _5 41 
04-8$1; N - 22. M ... • M .S. st<lJft · 3.1. 

Standard length i 

Figure 18. Standard length distribution 01' Ceraloscopelus maderensis. 

OO' ". • 
,.. • 
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Figure 19. Biogeographic analysis of C. maderensis within lhe Canarian archipelago. 
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3. 7. 2. Hygophum hygomii 

Hygophurn hygomij is the mQst abundant lanternfish and an ¡ntense vertical and 
horizontal migralor (sce the foregoing chapters). In all tows with capture of mycto
phids only two tows ("La Bocaina 11·97". tow 16 and "ECOS 04·99" , tow 4) did Ilot 
result in the collection of H. hygomii. The length and sex distribution of this species is 
shown in Figure 20. A clear differcnce in the standard length between the November 
and the April cruise Decurs. It can be excluded that these differences derive from spa
tial variation of sampling or that they are an expression of a size-depth-stratification 
(Fig. 21). The range in standard length of the 13 individuals caught in the first cruise 
"La Bocaina 04·97" is 29 . 63 mm. The micro·biogeographic distribution of Hygo· 
phum hygomii in the Canarian archipelago is shown Figure 22. 

Figure 20. SL and sex distribution of 
H. hygomii. 

• ... 6000 ... 1 ' -91 
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" 
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o" 

Figure 21. Boxplot of SL of H. hygomii, 
depending on trawling depth and cruise. 
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Figure 22. Biogeographic analysis of H. hygomii within lhe Canarian archipelago. 
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3. 7. 3. Lobianc/¡ia doj1eini 

This also very abundanl species shows on ly lillle difference in Ihe s ize dislribll 
lion between lhe spring and aulumn cruise (Fig. 23), wi th a little smaller indi viduals in 
April. The boxplot (Fig. 24) indicates lhe standard lenglh and its indcpcndence from 
mean trawling depth and crlli se. The 13 individual s 01' c ruise '"La Bocaina 04-97" have 
a standard length range of 22 - 58 mm . Figure 25 shows the biogeographic distribution 
of L. dojleini within Ihe Canarian archipelago. 

Lobianchia dofleini 
.... .. ", _ .. _., .. _ . ... __ .. _ _ u. 

• 

l obianchia dofleini 
. L. 8oc: .... 11_'7 
. ECOSOol.gg 

, , 
29 :le 31 .0 57 13 99 131.a5.29 .... 1 50012 S81 598 635 

L_~~~~~"';"""::"":''''':''''':: ____ ':''' ___ -.JL_-'''Mean depth of the single trawts in m 

Figure 23. SL and sex distribuLion of 
L. dojleini. 

L.._ll_t1 

Figure 24. Boxplot or SL or L. dojleini. 
dependi ng on trawling depth and cruise. 
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Figure 25. Biogeographic ana lysis of L. dojleini wilhin Ihe Callarian archipelago. 
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4. Discussion 

4. 1. Trawling and Sampling Method 

The smaller mesh size of the cod-end in the cruises "La Bocaina 11 -97" and 
"ECOS 04-99" led to a greater fishing success concerning the mesopelagic species. 
There is a remarkable difference io oumber of iodividuals aod species between the first 
cru ise "La Bocaina 04-97" and the latler two. lo "La Bocaioa 04-97", specimens with 
a standard length below 20 mm are an exception and species with a small maximum 
size like Vinciguerria sp., Diogenichthys atlanticus, Lobianchia dojleini are rare or 
missing, although they turn out to be abuodant in the latter cruises. The low number of 
individuals in thi s first cruise indicates that the specimens have been rinsed out of lhe 
nel or even got not eaught at all. HOPKINS AND BAIRD (1985) point out thatjuve
ni le stages of many species may escape through the meshes and larger individual s pos
sibly avoid the trawl, why populations are probably oftcn underestimated. Members of 
the genus Cyc/olhone are, despite of their small size, frequent as their flaccid body gets 
very easy cJung in the meshes of the ne!. 

Conservalion of the specimens with Formol, and confinement in the storage 
containers leads to bent and st iff individuals. This makes the handling, especially 
lenglh measurements more difficult. As the material of cruise "La Bocaina 04-97" did 
nOl came in contact wilh Formol, remained the specimens soft and flexible. Influence 
of the preservation on the standard length are at leasl for small specimens negligible, 
as shown by KRISTOFFERSEN AND SAL V ANES ( 1998). 

The trawling depths and duration of the tows in cruise "ECOS 04-99" show a 
much higher range than those of the previous cruises. This makes comparisons harder 
and provision of exact details about lhe depth occurrence of species impossible. Many 
mesopelagie speeies show a size-depth slratifieation (e. g. CLARKE, 1972, 1974; 
HULLEY, 1984a, 1990) but with sueh a high range in trawling depth are statements 
about the correctness in Canarian waters impossible. "ECOS 04-99" contains also the 
highest number of individuals which wcrc impossible to identify, especially many 
myetophids. 

The difficulties deriving by a net without openi ng-c1osing device or cs timating 
the volume of water filtered by the net have already been pointed out. Changes in lhe 
net speed can affeet the eateh composition (ANGEL, 1977). But not only the pure fi sh
ing method influences the catch. BADCOCK AND MERRETT ( 1977) slate that eur
renls modify lhe ne! speed through the water and bias therefore the volume of water 
filtered, by an unknown amount. Furthermore is lhe behaviour of lhe individuals not 
stiff bul variable, as ROE (1974) has shown, that al a given depth, species composition 
and abundanee change eontinuously over the 24 hour periodo BARHAM ( 1970) exam
ined the effecls on lhe orientation of fishes. He noticed that horizontally and vertica lly 
orienlated fishes react in different ways to horizontally towed nets. CLARKE (1972, 
1974) discussed avoidance and escape behaviour of species with respect to lhe trawl 
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type used, as well as the effeets of the phases of the moon. Also BADCOCK AND 
MERRETT (1977) coneluded that different methods may result in different species 
and if quantitative estimates should be made, the value of the use of different tech
niques is indisputable. 

4, 2. New Records 

The following five species can be regarded as new records for the Canaries: 
Eustomias bigeJowi, Aristostomias grimaJdii (Stomiidae), Stemonosudis intermedia 
(Paralepididae), Diaphus vanhoeffeni, and Lampanyclus nobilis (Myctophidae). Three 
of this five new species are only represented by a single individual, L. nobiJis by two 
and S. intermedia by three. 

For Eustomias bigeJowi, Stemonosudis intermedia, Diaphus vanhoeffeni and 
Lampanyctus nobiJis are the Canaries the northernmost citations in the Eastern Central 
Allantic. The recorded distribution area of these four species was until now 10° or 
more south of the Canarian archipelago. Eustomias bigeJowi is further known from the 
Canarian latitude in the Western Atlantic, and al so for Aristos/omias grimald;¡ are 
therefore the Canaries the easternmost citation in the northern Atlantic. 

BRITO et al. (2002) quotes in his catalogue S6 lanternfish species for the Ca
nary Islands of which 13 were not found in these three cruises. According to BACKUS 
el al. (J 977) six of these 13 missing species have a tropical , two a tropical
semisubtropical, and three a tropical-subtropical distribution panern within the North 
Atlantic. One species is said to be subtropical and one is missing in the analysis of 
BACKUS et al. (1977). Diaphus vanhoeffeni and Lampanyctlls nobilis are tropical 
species (BACKUS et al., 1977), but like many other so-called tropical species (mainly 
representatives of the genus Diaphus) now found within the Canarian archipelago. 

Compared with HULLEY (1981) the two new cited myctophids show a tropical 
pattern (L. nobilis with holotropical subpattern and D. vanhoeffeni with east tropical 
subpattern). AII lanternfish species which are cited in BRITO et al. (2002) for the Ca
naries, but nol found in this three cruises belong to the warm water group with a 
broadly tropical or tropical pattern, respectively. Two exceptions are the bisubtropical 
Diaphus effulgens and the bathypelagic Taaningichthys bathyphilus. From Hulley's 
cool water group are now all for the Canaries relevant species cited (boreal, mediterra
nean and temperate-subtropical subpattern). 

AlI these results lead to the assumption that tropical species (warm water group) 
can adapt to the specific environmental conditions in Canary waters better than tem
perate species (cool water group) and more species immigrate from the south although 
facing the Canarian current. BACKUS et al. (1977) drew a line of zoogeographic sepa
ration between the two easternmost islands Lanzarote and Fuerteventura and the re
maining five islands. The results [rom this work cannot support this division, as these 
tropical species are either encountered throughout the archipelago (D. dumerilii) or 
caught in too low numbers. HULLEY (1980) indicates in the Eastern Atlantic for 
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broadly tropical species a northern ¡imit at 35° LO 40° N. AII three subpatterns (holo
eurytropical, thermophilic-eurytropical and thermophobic-eurylropical) extend south
ward from this limil and all species belonging LO these subpalterns are found in Ca
narian waters. 

4. 3. Abundance and Species Distribution Patteros 

4.3.1. [udominan! Species (Abundanee > 10 %, more Ihan 1,300 individuals) 

The eudom inant lanternfish species Hygophum hygomii (bisubtropical distribu
lion subpallern) and Lobianchia dojleini (widespread diSlribulion patlern) (HULLEY, 
1984a, 1990) occur in almosl every oceanie low in considerably high numbers and, 
especially H. hygomii also in neritic tows. Tows with a very high abundance of these 
species correspond in the main part with the areas of special hydrology. Further con
siderations (population data) ofthese species are given in chapter 4.7.2. and 4.7.3. 

Cyc/othone bralleri is a very abundant species, occurring circumglobally 
(BADCOCK, 1984). As non-diel verlical migralor il was only eaughl in mesopelagie 
tows, bUl lhe number of indi viduals is not definite and can certainly regarded to be 
even highcr. The high dominance of Vinciguerria nimbaria is caused by one tow ("La 
Bocaina 11 -97": low 13 wilh 1,166 indi viduals), allhough Ihis species is quile frequen! 
also in olher tows. As other Vinciguerria species are known to have lheir peak spawn
ing in spring-sul11mer (BADCOCK, 1984) it seems reasonable lO regard this large ag
gregation 01' specimens as result of the upwelling phenomenon off Gran Tarajal, which 
leads lo a high productivity off South East Fuerteventura. 

4.3.2. Subdominant Species (Abundanee 2 - 5 %. 260 - 649 individual s) 

The dominant species of Stomiidae (ChauliodllS danae, Idiacanthus fasciola 
and Stomias boa) are in the literature described as being quile coml11on. They occur 
mainly in mesopelagic tows, small specimens of C. donae and S. boa migrate to 
epipelagie deplhs al night, whieh eorresponds wilh GIBBS (1984). The dominan ce of 
Gonostoma elongatwn (Gonostomatidae) is only based on one single low ("La 80-
cai na 04-97": tow 1). The tow could have caught a spawning aggregalion of G. elon
ga/um, which spawns in spring-summer (BADCOCK, 1984), or, as Ihe speeies is deep 
mesopelagie (BADCOCK, 1984) il mighl prefer Ihe deeper oceanie walers, whieh are 
found just nexl to lhis station (low 2 of "La Bocaina 04-91" was trawled aboye 3,400 
m botlom deplh). In addilion, CLARKE AND WAGNER ( 1976) indicale Ihat larger 
individuals of this species appear lo remai n at deplh during lhe night. Anyhow. the 
unique (far offshore) Irawling Slalion of low 1 ("La Bocaina 04-97") led generally lo a 
high number of species and individuals. 

Ceratoscopelus warmingii (Myctophidae) is nOl evenly found in all tows, but 
quite frequenl in sorne. This could indieate lhat this species forms spatially restricted, 
clumped aggregations or shoals. HULLEY (1981, 1984a) suggeSls Ihal C. warmingii 
spawns in spring and that it is not migrating in lhe Can aries in October-November. 
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The results of cruise "La Bocaina 11-97" are nOI confinning Ihis. As Ihis special be
haviour in migration and also Ihe spawning peak of Ihis circumglobally occurring spe
cies are differing from region to region (HULLEY, 1 984a), this could be traced back 
10 a high mobility. The dOlllinance patterns of Bolinichlhys indicus and Hygophum 
henolll (Myctophidae) appear in a single tow each. This supports al50 the assulllption 
that the spccies are distributed patchily or form shoals even outside the spawning pe
riod. In addition, H. henoiri is in the spring crllises only represented by a single speci
men each. 

The small sizcd lanlern fi sh Diogenichlhys arlanticus is a widespread, circum
globally distributed species. The difficulty in assessing the extent 01' its di stribution, 
deriving from its small size has already been pointed out by HULLEY (1981). The 
upweJling activity off Gran Tarajal could be a plausible factor for the high density ob
served, as HULLEY (1990) indicates less abundance 01' D. allanlicus in regions of low 
productivity. The productivity hypothesis could also account for lhe higher abllndance 
01' this species in tow 12 ("ECOS 04-99"), as there are s igns for the ex istcnce of an 
eddy in the south-west of Gran Canaria (BORDES et al., 1999). But this does not ex
plain lhe absence of the species in adjacenl tows. 

4,3,3. Receden! Species (Abundance 1 - 2 %, 130 - 259 individual s) 

Lepidophanes gaussi and Notoscopelus resplendens (Myctophidae) occur in 
quite a lot of tows, with no outlier in respecI 10 the number of individllals. They seem 
lO be evenly dislributed lhroughout the archipelago. L. gaussi is associaled with waters 
of low productivity, which is unlike many other lanternfishes (HULLEY, 1981 ). At 
leasl in (he small -scale investigation area oi' lhe Can aries can this nOI be testified, as 
the species is al so found off Gran Tarajal , and in the area of the eddy in the south-west 
of Gran Canaria. On the other hand there is also no increase in nUlllber of individuals 
like in so many other species. 

Hygophum reinhard/ii (Myctophidae) belongs to the species which are only 
frequent because in one IOW a high number of indi viduals occurred. This trawl station 
was located in the possible upwelling area off Gran Tarajal , which in general resulted 
in a capture of a 101 of individuals. Diaphus adenomus (MYClophidae) was only in the 
November cruise caught in high numbers. In tow 18 ("La Bocaina 1I ~97") the stan
dard lengths of the individuals show a remarkable distribution: 24 specimens have a 
SL-range of 59 - 94 mm (mean; 82 mm), the rest of 91 specimens a range of 20 - 48 
mm (mean = 35 mm). Thi s could indicate lhat two generations of the species form one 
aggregation (the three individuals from the April cruises are quite large: SL ; 98 - 107 
mm). Dala abollt the sex ual malurity are nol available, but the incomplete developlllent 
of the headlights in specimens smaller Ihan about 50 mm SL, and the high Illaximum 
length of 207 mm (HULLEY, 1984a) suggest that this is not necessarily a spawning 
aggregation. 

The non-migrating eye/o/hone pseudopallida (Gonostomatidae) is like its rela
tive C. braueri only found in mesopelagic lOWS, but by far not so abundant as the lat-
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ter. The discussions made aboye for C. braueri may also be correet for C. pseudopal
lida. Photostomias guernei (Stomiidae) occurs in almost every mesopelagic tow, but is 
only represented by three individuals in one epipelagie tow. GIBBS (1984) indieated 
that some individuals of so me speeies of the subfamily Malacosteinae (Stomiidae) mi
grate lO shallower depths at night. The quite frequent P. guernei, member of this sub
family, seems to be one of these species. 

Only few individuals of Serrivomer beani (Serrivomeridae) have been caught in 
epipelagic depths. As there are several in the epipelagic tow 2 ("La Bocaina 11-97") it 
seems to be reasonable that the species is more related to deeper water. The occasional 
findings in neritic waters could be derived to drift, after all because these specimens 
have been found next to the hydrologically very active areas, Gran Tarajal and the 
sOllth-west of Gran Canaria. Adults of this genus are abysso- lo mesopelagic, only lar
vae are fOllnd at higher levels and exhibil a vertical rise during lhe night (BAUCHOT, 
1984; SALDANHA AND KARMOYSKA y A, 1990). As they give no exaet data 
about the malUrity, but indicate a maximum length of 700 mm, seems it reasonable to 
regard the specimens found in epipelagic depths (170 - 280 mm standard length) as 
juvenile. Submersibles have observed lhe members of the c10se related family Ne
miehthyidae hanging vertical in the water (NIELSEN, 1986). The individual s of S. 
beani are almost exclusively found enmeshed in the net and only occasionally in the 
cod-end. This could indicate that the verified observations of Nemiehlhyidae are al so 
applicable for Serrivomeridae. Only 2.8 % of lhe caught specimens of Serrivomeridae 
are longer than 400 mm. Larger specimens occur probably even deeper and/or farther 
offshore. 

PARIN (1986,1990) postulates Diplospinlls multistriatus (Gempylidae) as oce
anic, mesopelagic species, which migrates upwards at night. Al least some juvenile, 
respectively small individuals « 65 mm SL) are also migrating or drifting lowards lhe 
coast into neritic waters (2 speeimens from "La Boeaina 11-97" tow 18 and 8 speci
mens from "ECOS 04-99" tow 13). As the trawling stations are farther away from the 
assumed upwelling or eddy areas, seem passive drifts to be rather unlikely. 

4,3.4. Subreceden! Species (abundance < I %, less than 130 individuals) 

127 species are sllbrecedent, and 96 species show even an abundance of less 
than 0.1 %, which equals less than 13 individuals (42 species with only one specimen). 
Sorne of lhese subrecedent species are known to be not abundant (e. g. B. supralater
alis or D. perspicillatus; NAFPAKTITIS, 1977) or occur al so in other cruises, which 
explore the species of lhe rnesopelagic realm in low numbers (e. g. Taaningichthys sp., 
GARTNER et al., 1987). The method of trawling can be another explanation for the 
number of individuals eaught. The following lhree species lie only just below the bor
der recedent - subrecedent: Vinciguerria attenuata (Phosichthyidae), Lampanyctus 
alatus and Lampanyctus pusillus (Myctophidae). Like most of the species which have 
not an extreme high or low abundance are they more or less even distributed among 
several trawl tows. 
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4.4. Vertical and Horizontal Migration 

As myctophids occurred in high numbers (individual s and species) the vertical 
and hori zontal migration behaviour of this family can be analysed into more delail and 
different ecological groups can be distinguished. 

Among the quite large group of neritic-pseudoceanic-oceanic migrators a hori
zontal Illovement towards the coast can be observed. The species of this group are a1l 
quite abundant, including Hygophllm hygomii and Lobianchia dofleini. Together with 
Ceratoscopelus maderensis and Notoscopellls resplendens the former two species 
were encountered aboye a bottom depth of less than 100 m. Of course a passive drift 
cannot be excluded, but their occurrence in areas without special hydrological phe
nomen a (e. g. eddies, upwellings) like in cruise "La Bocaina 11~97", tow 12, suggests 
an active horizontal migration of these species towards the coas!. 

As al so the other species belonging to this group are found in comparatively 
high numbers in Ihe neritic zone, an active horizontal movement can not be totally re~ 
jected. Of course the abrupt changeover of depth around islands of volcanic origin 
(UlB LEIN AND BORDES, 1999) eOl1lribules lo Ihe oeeurrenee of mesopelagie spe
cies in such shallow waters. To what extent lhe specimens can assess the botlom depth 
is sti ll not knowll. It remains al so unclear, if they start thcir downward movement with 
the hori zontal migration before they deseent into mesopelagic depths or if lhey orien
tate Ihemselves on the seabed, whieh Ihey follow inlo the deplh. TORGERSEN AND 
KAARTVEDT (200 1) assume Ihat Maurolicus mue/leri (Sternoplychidae) alternales 
between vertical and horizontal swimming, without swimming obliquely. This could 
also be a feature of lamernfish swimming behaviour. UIBLEIN AND BORDES (1999) 
postulated that mesopelagic specimens migrating inlo neritic waters, are trapped and 
serve as food for epipelagic species. If al! these specimens are really inevitably lost or 
if they can find their way back lo lhe mesopelagic realm is jusl as interesting as hard lo 
answer. In situ observations of swimming behaviour of mesopelagic fishes indicate 
that they may be more active swimmers than is generally assumed (TORGERSEN 
AND KAARTVEDT, 2001). Anyway, somct imes species are encounlered outside 
their recorded main distribution area (e. g. NlJSSEN, 1972) and also expatriatism phe
nomen a (e. g. O'DA Y AND NAFPAKTITIS, 1967) require extensive migrations. 

The small group of pseudoceanic~oceanic migrators is nOl found in the neritic 
zone, but occurs during the night c10ser lo the coast than during the day. Diogenichthys 
atlanticlls, Hygophllm benoili and Symbolophorus veranyi are rather frequently occur~ 
ring representalives of this group and hence lhe absence of these species in neritic wa~ 
ters seems ev ident. However, a more exact localisation of lhe spat ial preferences of 
this group is difficult, as mesopelagic lows in waters wilh a bottom deplh of less than 
900 meters wece nol made. 

The group of oceanic migrators is highly di verse. AH these species avoid waters 
shallower lhan 900 meters and as most of them show an intermediale frequency of oc~ 
currence, this statement seems to be reliable. The remaining 16 species were only 
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found in mesopelagic tows. Only two of them, Lobianchia gemellarii and Diaphus 
metopoclampus are frequent enough to be regarded as non-migrators. Nevertheless, 
they do not remain eompletely in the same depth. HULLEY (1984a, 1990) indieates 
them as little migrating species seldom found shallower than 200 meters during night. 

AH the species of group IV (poten ti al migrators) show diurnal vertical migra
lions, bul al differing degrees. For instance, Nannobrachium cuprarium shows its 
maximum abundance during the night below 200 meters (HULLEY, 1 984a), Bolinich
thys supralateralis occurs during the night between 201 and 250 meters, whereas large 
specimens are non-migratory (HULLEY, 1990). HULLEY (1990) indieates for Lam
panyctus nobilis a maximum abundance between 300 and 500 meters during the night. 
As one of the two specimens was found in 20 to 52 meters depth, this species asccnds 
lO Ihe epipelagic, too. 

Four species are only represented in epipelagic tows. During the day Noto
scopelus bolini and Notoscopelus caudispinosus inhabit depths below 1000 meters and 
Lampanyctus crocodilus has its maximum abundance below 700 meters (HULLEY, 
1984a, 1990). The absenee of Diaphus vanhoejJeni in mesopelagie tows can be ex
plained by its distribution pattern. As a tropical speeies (HULLEY, 1990) it is a new 
record for the Canaries and heretofore not known north of 200 N. It seems to be rare 
and there was only one rather small specimen (28 mm SL). The specimen could be an 
expatriate, as O'DAY AND NAFPAKTITIS (1967) indieate expatriation in the genus 
Diaphus, with a varying degree of external visible effects on the body e. g. caudal 
glands. The species has a maximum standard length of about 42 mm and attains sexual 
maturity with about 27 mm (HULLEY, 1990). 

CLARKE (1972) indieates that so me lanternfish speeies build fraetions (e. g. 
Notolychnus valdiviae, Nannobrachium nigrum) with one being migratory active and 
the other one not. However, there were no obvious differences between the fractions of 
the populations, according to size, sex or maturity. HULLEY (1984a) supports the 
formation of fractions bUI postulates further that interspecific variations in migration 
behaviour are an ontogenetic feature. HULLEY (1986) pointed out that certain oceanic 
species may be caught on upper-slope and outer-shelf regions in potentially economic 
quantities. Other oceanic species (e. g. al so Diaphus dumerilii) may possess pseudoce
anic populations. Al! these interspecific disparities make delineation of species behav
iour so complicate. 

Species belonging lo the same genus may nol show the same migration behav
iour. Members of the genus Diaphus are represented in each group, the two species of 
Lohianchia are completely different in their rnigration behaviour, too. However, Hy
gophum species are strong migrators and genus Lampanyctus is uniforrnly restricted to 
the oceanic part of the investigation area. 

The results confirm the data known from literature, but they show also the diffi
culties in examining the migration behaviour of mesopelagic fishes. The limits of in
terpretation are soon reached and many other interesting questions arise. For instance, 
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lhe range of the bottom deplh aboye which trawls werc carried out in the mesopelagic 
realm is to small. The gaps in lhe occurrencc lines of species in Table 7 are likely the 
result of under-represenled lows aboye such bottom depths. Echograms (ef. Fig. 14.) 
prove thal Ihe deep seattering layer (DSL) eX lends lO lhe slopc. It would be interesting 
lo know if there is a remarkable faunal ehange in the DSL close lo Ihe slope. More 
epipelagie trawl tows in lhe neritie zone, as well as more trawls (of both Iypes) in the 
deep oceanic arca (like 10w 2 of "La Bocaina 04-97") arc necessary for a better under
standing of lhe spalial di stribution of the differenl species during day and night. 

The echogram (Fig. 14) shows further Ihal during Ihe nighllhe DSL is almosl as 
mighty as during lhe day. Therefore, a mesopelagic trawl during lhe nighl would be 
interesting and allow lhe ealcu lalion of the percentage of migrating speeimens per spe
c ies, if al lhe same position in lhe same nighl an epipelagic trawl is also madc. An ad
ditional mesopelagic daytimc trawl in the same arca would resu lt in the bes! possible 
dala. Little migrating species, during the day normally occurring deeper, could also be 
encountered in a nighttime mcsopelagic tow. The phases of lhe moon should receive 
attention too, as CLARKE (1972, 1974) noticed an intensified vertical migralion at 
new moon and a reduced one al fuI! moon. 

Al! non-myctophid species, which were encounlered in neritic depths or aboye 
lhe neritic/oceanic border are, although represented in few numbers, known 10 be in
habitants of lhe epipelagic realm during the night. Maurolicus mue/leri migrates at 
nighl inlo Ihe upper 100 melers (BADCOCK. 1984; QUÉRO el al.. 1990b). HULLEY 
AND PROSCH (1987) cile M. muelleri even as pseud-oceanic species in Ihe southern 
Benguela upwelling region. Diplophos maderensis reaches often even Ihe surface al 
night (BADCOCK, 1984). The individuals of Leslidiops ajJinis and Leslidiops sphyre
noides are juveniles, which commonly occur in epipelagic deplhs (POST, 1984, 1990) 
and may show no diel vertical migrations. Juveniles of Maeroramphosus seolopax and 
Cubiceps gracilis have been recorded in epipe1agic oceanic waters (EHRICH, 1986, 
1990; HAEDRICH , 1986, 1990). 

AH these species were encountercd dose lo regions with special hydrologic 
phenomena. Therefore il is hard lo say if they migrate actively to neritic walcrs or if 
they were drifted. As lhe species of family Macroramphosidae and Nomeidac as well 
as genus Leslidiops are no diel vertical migrators, it seems more reasonable to assume 
(hal their occurrence in neritic walers is self-delcrminated. 

Serrivomer beani, Stomias boa, Vinciguerria nimbaria and Diplospinus 
multistriatus gOL as more abundant species already further consideration in chapter 4.3. 
Most of lhe other species, which were encountered in epipelagic occanic tows are 
known as vertical migralors (WHITEHEAD el. al, 1984-86; QUERO el. al, 1990). AI
Ihough nOl indicated by GIBBS ( 1984, 1990), smaller indi viduals of Slomias longi
barbatus seem lo migrale ¡nlo epipelagic deplh, like other members of lhe subfamily 
Stomiinae. Sudis hyalina has becn characterised as a mesopelagic lo bathypelagic spe
cies (POST, 1984, 1990), bUI small specimens apparenlly occur also in shallower 
depths. The Qccurrence of Syngnathus sp. is ralher unexpected, as members of this ge-
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nus are seldom found in offshore waters or associated with floating plants, respec
lively. (DA WSON, 1986, 1990). According lo PARIN (1986) live juveniles of lhe ge
nus Benthodesmus in lhe mesopelagic rcalm, bul apparently sorne specimens occur 
shallower. 

4. 5. Diversity Analysis 

It is not surprising that Ihe mesopelagic (followed by Qccanic-epipelagic) tows 
showcd lhe highesl diversity. Non- and ¡illle migrating species or fraclions (ef. chapter 
4.4.) and lhe high abundancc of individuals. respeclively, resull in Ihe high values of 
Shannon H'. Epipelagic tows with a high Shannon H' were carried out south of Gran 
Canaria and off Gran Tarajal, south-west Fuertevcntura. This confirms lhe supposed 
hydrological peculiarity of these areas. 

The single types of trawl tows (neritic, oceanic-epipelagic and oceanic
mesopelagic) are quile uniformly distributed over the whole range of the evenness in
dcx Shannon 1'. Thercfore, dominance seems lo be hardly a feature of the trawl type, 
although lhe uniform very low number of species and individuals in nerilic lows has to 
be considered. Furthermore, the numerical dominance of Cyclolhone in Ihe mesope
lagic realm is partly weakened by high numbers of species and individuals leading lo 
more evenness. 

Statislical comparison is difficull due to relatively low sample size of most lQw 
lypCS. Neritic lows are underrepresenled and addilional lows in lhe deep oceanic area 
are even missing, although Ihe lows I and 2 of cruise "La Bocaina 04-97" contain 
many species and individuals and would therefore provide an interesting comparative 
data seto 

Concerning lhe myclophids, Shannon H' is significantly different between 
mesopelagic and epipelagic 10WS which is mainly due lo Ihe devialing species compo
sition and abundance of neritic tows. Thal there is no significanl difference in lantern
fish diversity between oceanic-epipelagic and mesopelagic trawl tows proves once 
more lhe extensive diel vertical migrations of myctophids. 

Regarding lhe diversity index Shannon H' of all mesopelagic species, signifi
cant differences found between the neritic and lhe oceanic realm as well as between 
oceanic-epipelagic and mesopelagic lows are likely Ihe con sequen ce of a restricted 
depth occurrence of lhe non- or less migratory species (e. g. WH1TEHEAD el al., 
1984-86; QUÉRO el al.. 1990). (However, the low species number and abundan ce in 
several oceanic-epipelagic trawl 10WS (e. g. "La Bocaina 11-97": lows 12, 15 and 16; 
"ECOS 04-99": tows 4 and 13), leads to non-significam differences lo neritic tows.) 

Varying diversily, depending on lhe season is nol obvious. BARNETT (1983) 
studied species composition and temporal stability of mesopelagic fishes in the North 
and in the South Pacific Gyre over six years. He nOliced only changes in biomass, not 
in species composition, degree of dominance or species rank 01' relative abundance. 
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4.6. Cluster Analysis 

The Bray-Curlis Clusler Analysis pro ves, (hal oceanic tows are clustering, as 
well as those made in Ihe neritie realm. Towing deplh (epi- or mcsopelagie in Ihe oce
an ie) plays a minor role. In cach of the two main clusters oceur ... olle cxccplion. Tow 
18 of cruise "La Bocaina 11-97" is closer relaled wilh lhe oceanic trawling stations. 
although il is with a mean boltom deplh of 221 m ralher ~hal!ow. Whal this low makes 
unique, is Ihe mean trawling depth of 131 m. all other cpipclagic to\Vs were made in 
shallower deplhs, independenl from Ihe bOllOIll depth. lhis suggests a remarkable dif
ference in speeies composilion in the depth slrata 01" !he epipelagic zone, as probably 
nol al! spec imens of all migrating specics migrme to Ihl.! S¡Ul1C extcnt, and this is nol 
neccssarily combincd wilh standard lenglh or agr, respcctivcly (CLARKE, 1972; 
HULLEY, 1986). A eonneetion with the phases of the moon can be exeluded, as fu11 
moon was Ihe 14th of Novembcr and (he low was laken on Ihe 241h

, 

Also tow 3 from cruise "La Bocaina 11 -97" is stepping oul of line. As 
epipe lagic IOW, takcn in rclatively deep waters, is Ihe result resembJing nerilie tows, 
low in number of individuals and species. The species occurring in lhis low are nol 
unusual, mainly represenlatives of lhe dominant and abundal11 species, which are also 
encountered in many 01' Lhe nerilic lows. There are also (QW S wh ich contain no 
mesopelagie lish at a11 (c. g. "La Bocaina 11-97" tow 4, 5, 7, lO or "ECOS 04-99" tow 
2, 3, 15, 18) or are nol c luslering. beeause of a hardly comparable spccies eomposition 
("La Boeaina 11-97" tow 16, "ECOS 04-99" tow 7, 13. 22). This shows. that the sea is 
not even inhabited by fishes or other organisllls. Of cour~e can also lhe trawling 
melhod or problems wilh lhe nellead lo an unsuccessfullrawl. 

The mOSl closely relaled lows are those made wilh lhe same method (primarily 
lhe mesopelagic LOwS 5, 10 and 19 of cruise "ECOS 04-99"), however, only occasion
ally are also ¡hose 10ws which are spatially close logelher (tow 6 alld 8 of cruise 
"ECOS 04-99") clustering. These may further reneet the rather patehy distribution 
pattern 01' mesopelagic fishes in lhe study arca. The similarity of low 12 and 15 of 
cruise "La Bocaina 11-97" resulls from Ihe low Ilumber of species and the same num
ber of individuals per species in one case. 

Avoiding lhis problem was Ihe aim of Ihc modified dendrogram for lhe myclophids 
(Fig. 16). Therefore tow 9 and 13 from emise "La Bocaina 11-97" have a similarity of 
almosl 70 per cenl. The very dominating species Lobial1chia dojleini in each of lhe 
IwO tows is probably loo much illfluencing the result. Consequen Ll y one should con
sider LO exclude also lhe highest extreme values. Anyhow, leaving oul tows or species 
with few specimens leads only lo a liule better resulto Figure 16 shows that low 8 and 
19 of cruise "ECOS 04-99" are very similar. But Ihis is also ev idclll from Table 5, 
which further shows Ihal this dendrogram analysis attaches lOO much importance te thc 
absolute number of individuals per species inslead of their proportional occurrcnce in a 
lOw. 
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Concerning the Bray-Curtis Cluster Analysis one could expect, thal spatially re
lated tows are clustering. bUlthis occurs only occasionally (e. g. tow 17 and 18 from 
cruise "La Bocaina 11 -97" and IOW 6 and 8 from cruise "ECOS 04-99"). The differ
ences between the tows may result rather from li\tle variations in lhe trawling method 
(depth, hardly verifiable net foldings) and/or derive from temporal phenomena. The 
aboye mentioned tows have been made within a short periodo what supports this as
sumption. Therefore, it is hardly possiblc lO make statcments about micro
biogeographic areas within lhe Canarian archipelago. as cvcn tows in the hydrologi
cally influential areas (upwellings. eddies) show only limited simi larity. 

That in the Jaccard Cluster Analysis all mesopclagic Lows are clustering is not 
surpri sing, as they contain the highest species richness and also the non-migrating spe
cies. Tow 1 from "La Bocaina 11-97" and low 6. 8 and 12 from "ECOS 04-99" are 
known to be very diverse (Table 8). their possible connection with lhe upwelling or 
eddy areas has been menlioned already. The mosl interesLing result from Figure 17 is 
Lhe cluster which is formcd by epipelagic tows (6, 1 l. 13, 17 and 18 from cruise "La 
Bocaina 11-97" and 7 from cruise "ECOS 04-99"). They are a mixlure of lows in lhe 
neritic and in the oceanic, therefore an active horizontal migration 01" certain species 
towards lhe coast seems to be plausible (cf. chapter 4.4.). 

HULLEY ANO LUTJEHARMS (1989) used lhe Bray-Curlis similari ly meas
ure with group average sorting and multidimensional scaling. Their clustering was cor
related lo bottom deplh. Iheir interface is besl demarcaled by Lhe 800 J1l isobathe. Ad
mittedly. their investigation was carried out aboye a broad continental shelf and a less 
steeply descending upper slope area, which may not lead lO the high spat ial interaction 
of neritic and oceanic species like those around islands of volcanic origino 

The calculation of lhe theorctically sampled water volume can contain a certain 
source oí" error. It starts from lhe assumption that the steel ring of the cod-end hangs 
during the whole trawl vertica lly in lhe water or is perpendicular lO the towing direc
Lion, respectively. BUL this can hardly be influenced and verified. 

4.7. Populations Structure 

4.7. 1. Ceratoscopelus maderellsis 

Ceratoscopelus maderensis is known to fonn shoals (BACKUS et aL, 1968) 
and al so 10 be associated with the sound scattering layer of slopc walcrs, south of New 
England (HULLEY, 1990). It has a maximum size of 81 111m. rcaches sex ual maturity 
with about 62 mm and has its spawning peak in spring-summer (HULLEY, 1 984a). 
The histogram of lhe standard lenglh (Fig. 18) SUppOrlS this spawning dala. The lenglh 
hi stogram with the two peaks (unlike Hygophum hygomii and Lobianchia dojleini) 
may be typical for a species wilh a one-year life cyele. BACKUS el al. (1968) ob
served school s of this species, all roughly having the same size. Therefore it could be 
possible that missing lengths were jusl not caught, and the two-peak distribution was 
achieved by chanceo 
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The results (Fig. 19) support the assumption of BORDES et al. (1999) that the 
abscncc of Ceratoscopelus maderensis in Ihe eaSI of Ihe islands is Iraceable lo a fonner 
sampling gap and nOI 10 a higher salt concenlralion produced by Mcdilerranean waler 
len ses as hypothesised earlier by ZELCK AND KLEIN (1995). 

4. 7. 2. HygopluIn' Irygomii 

Hygophum hygomii has a maximum slandard length of 68 mm, reaches sexual 
maturily wilh abOUI 58 mm, males develop supra-caudal glands al 35 - 40 mlll. females 
inrra-caudal glands at 45 - 50 mm (HULLEY, 1 984a). He indieates sexuall y dimorphie 
grawth rales, Iherefore he assumes an developmenl of the secondary sex characleristics 
al lhe same age. The dala suggest for the Canarics a later developmenl of the caudal 
glands, as hardly a specimen smaller Ihan 40 mm or 50 mm, respectivcly, is sexually 
detcnninable. 

In the autumn cruise more [han twice as many males than females were caught. 
Quite often occurred speci mcns with a s111all supra- and an addilional infra-caudal 
gland. Although the infra-caudal gland is somelimes also relati ve ly smal!. il seems 
reasonable lo regard these specimens as females (HULLEY, 1981). This increases the 
portion of females in lhe catches a little (undcveloped and in the caudal region dam
aged specimens are included in the "nOI idcntified" group of the histogram of Fig. 20, 
too). CLARKE (1983) notieed in many myetophids and other mesopelagie fi sh speeies 
an uneven sex ratio, favouring females. This derives partly fram real diffcrences (e. g. 
Nannobrachiwn nigrum) , bUI most aften fram different growth rates or size al matur
ity. Anyhow, biomass of mature females in a population is often grealer lhan lhal of 
malure males. Hermaphrodilism (proterandric) is not reported for lhe myclophids. 

In the Mediterranean Ihe species spawns in late surnmer-autumn and in the area 
of the Bcrmudas in late autumn-winter (HULLEY, 1984a). As lhe specimens of cruise 
"La Bocaina I 1-97" havc an average SL of 53 mm it can be assumed thal spawning 
peak in lhe Can aries is in late aUlumn-winler, too. In lhe more recent cruise 
"MESOPELAGIC 11-00" (Moreno, Wiencrroither and Uiblein, unpublishcd data) H. 
hygomii was very frequent, too, and the SL of comparable size, but analysis of this 
cruise is not compleled so far. 

Remarkable is the big overlap of lenglhs belween lhe spring and the autumn 
cruises. Life cycle data for myctophids are seldom given, so me species are recorded to 
have a one-year life cyele (CLARKE, 1972; KARNELLA AND GIBBS, 1977). If this 
applies al so to H. hygomii, than this species muSI haven a very uneven grawth rateo To 
assume that H. hygomii has a lwo-year !ife cycle would explain lhe results of the 
lenglhs data better. No exaCI ageing data are currently available. 

Figure 22 reneets more or less the trawl station maps (Fig. 7 and 8), but empha
sises lhe upwelling area off Gran Tarajal and indicales other arcas, which are worth 
more delailed investigations, e. g. west ofTenerife. 
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4. 7. 3. Lobiallchia dojIeini 

Lobianchia dojleini has a maximum standard length of 50 mm in the eastern 
North Atlantic and Soulh Atlantic, whereas it grows only lo 38 mm in the western 
North Atlantic (HULLEY, 198 1, I 984a, 1990). Males develop supra-caudal glands at 
19 mm, females ¡nfra caudal glands at 22 mm, this species is sex ually mature from 
aboul 3 1 mm. spawning takes place from January to June wi th a peak in winter (Ber
muda) or throughout the year wilh peak in February lO June (Mediterranean) (HUL
LEY,1984a). 

KARNELLA AND GIBBS (1977) analysed the life history of L. dofleini in wa
ters off Bermuda and pointed out that lhe same data won'l necessarily apply to popula
tions of thal species in another area. They indicate a one-year life cycle, with distinct 
difference of the length distribulion throughollt lhe year. This cannot be confirmed fm 
the Canaries (Fig. 23). The mean of SL is liule larger in the au tumn c rui se, but lhe 
range is almost lhe samc. Therefme, stalements about Jife cycle data of L. dojleini in 
the Canaries are difficult lo make. 

AII lhis requires that lhe Canarian populations are smaller in sizc than lhose of 
other sludy areas. The Icngths encountered are rcmarkable, as lhe ¡argesl specimen 
Jl1casured only 36 mm, although lhe maximuJ11 length is given with 50 mm (on1y in 
cruise "La Bocain3 04-97" occurred al least olle un verified spec imen with 58 mm SL). 
That lhis is a result of the recorded size-depth-d ist ribution is unlike ly, as HULLEY 
( 1984a) indicates no occurrence be low 500 m and lhe tows covered these depths. One 
explanation could be lhat L. dojleini forms strict schools of spawning indi viduals, 
which possibly were not callgh t or that sex llally mature adull specimens spawn in 
other areas than clase lo Ihe Canaries. But Ihis can be excluded, as RODRíGUEZ 
(2000) found larvae of L. dojleini in the Canary region. The assumption of a smaller 
growth in the Canaries, comparable to that 01' the Bermudas (KARNELLA AND 
GIBBS, 1977) would be most plausible explanation. HULLEY (1984b) found off 
Soulh Africa no specimen larger than 36 111m, he indicates female sex ual maturity wilh 
34 ml11. Unfortunately further details aboul the exact location of trawling stations are 
nOI available. The species seemed lo be rare as only 20 individuals were caught in ap
proximateJy 200 lrawl slations. Anyway, furthcr examinations including lhe gonads, 
are needed. Figure 25 shows that Ihis frequent species spreads throughout the Canarian 
archipelago. 
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