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Investigations on midwater fish in the Atlantic Ocean 1 
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Abstract 

Investigations on board RN "Walther Herwig" included sampling midwarcr fish by a large 
commercial midw:ncr trawl on three meridional transects through the North and South Atlan­
tic and one cruise from Mar del Plata to Cape Town. The observed distribution patterns of 
Atlantic mid water 6sh corroborate the findings of BACKUS et a l. ( 1970) and others. In addi­
tion, they .fill in a number of gaps lefl: hcret0fore due to inadequate sampling, mainly in the 
South Atlantic. The main patterns of geographical d istribution encountered along the four 
transects are discussed and exemplified by l4 ma ps. 

Kurzfassung 

Untersuchungell pelagischer Fische des tieferen Wasscrs irn Atlantik. Unccrsuchungcn dcr 
Verbreitung ozeanischer FiscjJe des Meso- und Bachypclagials mit H ilfc von mit eincm groBen 
kommerziellen Schwimmschlcppnetz vorgenommcncn Fangen wurdcn an Bord FFS • Walther 
Herwig" durchgcfiihrr. Drci Langsschnim durch den Nord- und Siidatlantik und ei.n Q uer­
schnitt zwischcn Mar dcl Plata und Kapstadr liegcn diescn Unccrsuchungen zugrunde. Die 
beobaclHctcn Vcrbrcirnngsmusrer bestarigcn die Ric!Higkcir dee von .BACK US et al. ( 1970) sowic 
von anderen For£chcrn crarbeitetcn Befunde. Sie erganzen diese aber auch h.insichtlich manchcr 
Liidcen, wekhe auf unzureicheoder Probenentnahme friihercr Aufsammhmgcn, besondcrs im 
Siidatlantik, beruhtcn. Die wichtigsten im Verlauf dcr vicr Schnittc angctroffencn Vcrbreirungs­
muster ozeanisdier Freiwasserfisdie werden erorterr und an Hand von 14 Verbreituogskarten 
darge.stellr. 

The cruises and samples 

Prom 1966 to 1971 four oceanic transects were carried out by IVV "Walther Herwig" 
in order t0 study the geographical distribution and taxonomy of the midwater fish 
fauna in the Arlantic Ocean. Two transects w ere run from rhe Bay of Biscay to the 
mouth of t.he La Plata River via Madeira, Canary Islands, Cape Verde Islands and 
Tri.ndadc Island (May 1966, January/February 1968); each of them covered about 
5800 nautical miles. A third transect crossed the South Atlantic from Mar del Plata to 
Cape Town couching Tristan da Cunba and Gough lslands (March 1971); its length 
was ea. 3600 n. m. The last of these transects (April 1971.) crossed the eastern Atlantic 
in a meridional direction from Cape Town via St. Helena, Ascension, Cape Verde and 
Canary Islands to Madei ra and covered ea. 4800 n. m. Stations worked on a ll of the 
transects arc shown in fig. 1. 

Making use of the facilities of a large stern trawler we employed a large commercia l 
1600-meshes-hcrring trawl for sampling the midwater fauna instead of the more 

1 Results of the research cruises o f FRV " Walther Herwig" to South America XXXV. 
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conventional IKMT's or other small nets. Fishing depths were measured by using the 
"netzsonde" down to 1000 m, deep hauls beyond that depth were measured by using a 
time-depth recorder (Benthos Co.), attadied to the trawl. Very few hauls were made in 
day-light. Mose hauls were made after dusk when the fish had fin ished their ' 'ertical 
upward migrations. Seep hauls at various depths, chooscn accordj ng to the deep 
scan ering layers shown on the echo sounder, were made in 1966 only. On all later 
cruises we towed the gear in a single b yer only, starting with the shallowest selected 
depth, and going deeper with the next ww(s). The selected depth zones are shown in 
tables 1- 4. Two to three hauls were executed per njght, fishing starting normally at 
about 1900 hrs. In a few cases, shortage of time did not allow more than one haul, 
which was done always at a depth of ea. 2000 m. The time during which the net was 
rowed borizonrally in a selected layer ranged from 15 minutes in the shallower hauls 
to one hour in deep hauls at a speed of about 31/ 2 knots. When fishing in ea. 2000 m, 
the process of hauling had co be interrupted twice, at depths of 1000 and 500 m for 
a bout 20 minutes each in order to cool the winch, i. e. the net started fishing horizon­
tally again at these depths, the deep hauls actually converting into step hauls in three 
depth layers. Because no opening-closing device exists for large trawls, the deeper 
hauls may have been contaminated to some extenr by specimens caught while the net 
was being hauled. Therefore, ic is impossible to calcu late actual numbers of fish/hour 
collected at discrete depths. Tables 1-4 give the numbers of hauls as well as those of 
species and specimens caught ac all stations oJ the four trans.ects. In addition, the 
geographical distribution of the stations is indicated by the vertical lines marking the 
latitudes of 35° N, 20° N, the equator, and 25° Sin cables 1, 2 a nd 4. The stations a re 
mapped, moreover, in fig. 1. 

The total number of specimens taken along the four transects was 110 568. About 
500 species are represented, some 40 of which are new to science. Of these, 20 have 
been described, most of chem in the "Archi v fi.ir Fischerei wissenschafl:". A number of 
taxonomic descriptions wi.11 also be found in revisions of families and genera published 
elsewhere. The number of fa milies contributing to our catches is 89, the most important 
of which are the Myctophidae, represented by 24 genera, more than 90 species and 
74 209 specimens. 

Zoogeographical analysis 

One of the major a ims of our studies is the zoogcographical analysis of the species of 
midwater fish populating the mesopelagic and bathypelagic rea lms of rhc Atlantic 
Ocean. It ought to be mentioned that the terms "mesopelagic" and "bathypelagic" are 
used by various authors i.n a rather inconsistant way (c. g. BRUUN 1957; M ARSHALL 

1971 ). Although both ecological groups of fishes differ in their rc.!ipectivc depth 
distributions and also morphologically, no sharp boundari.es exist between tbem, due 
mainly to the changing limits between thcrmosphere and psychrosphere ( BRUUN 1957). 
MARSHHL (1971) is followed here in calling bathypelagic those species, whose popula­
tions are centcred a t levels below 1000 m. 

In recent years encouraging work on the distribution of mesopelagic fishes has been 
pulilishi;:J ( A NDRIASHEV 1962; BAcKus el al. 1965, 1969, 1970; BAtllD 1971; B llKKt.K 

1964, 1965, 1967; B OLIN 1959; Buss1NG 1965; EanrNG 1962; EnELING and WElm 
1963; Grnas 1969; GOODYEAR and Grnas 1970; HAEDIUCH and C RAD D OCK 1968; 
M EAD 1972; N AFPAKTITIS 1968 ; NAFPAKTIT!S a nd NAFP.~KTTTIS 1969 to mention some 
of the most imporranc only). However, even in the N orth Atlantic we still are far 
from a sat isfactory knowledge about the distribution patterns of mesopelagic fishes, 
and still farther from a thorough knowledge of the South Atlantic ichthyofauna. The 
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physical and biological factors controlling these patterns are complex; many of them 
are unknown, though a number of fruitful hypotheses have been brought forward 
(EBELING '1962; BACKUS et al. 1970; BArRo 1971 among others). Analysis of our 
catches is still at the very beginning and will need years to be finished. Much of the 
material has been, and will be, distributed to specialists all over the world, and the 
help of many colleagues of various countries is highly acknowledged. lo this paper, 
only a few examples of typical distribution patterns observed along our transects may 
be given. 

Major changes in the species composition at the stacions were observed at con­
vergences, boundary areas, and in transitional areas, which formed obvious faunal 
boundaries. Some of these correspond closely to chose sliown by BACKUS et al. (1970) 
fo r the northern Atlantic. 

The distribution patterns of midwater fish 

The midwater fishes obtained by the "Walther Herwig" can be arranged in a number 
of well-defined groups on the basis of their d istributional patterns. The most remark­
able ones a re exemplified in figs. 2-15. 

I. The northern- temperate group 

Several distribution patterns seem to be involved, the two most important being as 
follows : 

a. The boreal pattern. Fish species representing the boreal pattern were found 
during our cruises almost exclusively north of 35° N , i. e. their southern boundary 
lies just north of Madeira. No seasonal differences in the disuibution o f such boreal 
species could be observed during January and May of the years investigated. The 
boundary coincides wirh the 15" isotherm at 200 m depth as drawn by BAI.RD (1971). 
Species showing the boreal pattern are represenred in our catdws by a small number 
of samples OT\ly. Examples are N ansenia groen.landica (Reinhardt, 1840), Argyropele­
rns olfersi (Cuvier, 1829), Stomias boa ferox Reinhardt, 1843, Myctophum punctatum 
Rafinesque, 1810, Benthosema glaciale (Reinhardt, 1837), Lampanyctus crocodilus 
(Risso, 1810) and Notoscopelus kroeyeri (Malm, 1861). None of these species has a 
bianritropical distribution except perhaps Argyropefecus olfersi. This species is reported 
co occur in the southern Pacific between 30° S and 50° S, and in the southern Atlantic 
southwest of rhe Cape of Good Hope. However, South African specimens of "olfersi" 
( have seen obviously were not this species but misidenrified A. sladeni Regan, 1908. 
According co our investigations and those of HuLLEY, 1972, A. olfersi is absent from 
South Atlantic waters. Some of the other species of chc borcal group range farther 
southward than indicated by our carches along che Wesc African coast in the up­
wel ling areas and i11 the Canary Current. As an example of rhe boreal pattern catches 
of Myctophum punctatum are shown a long the transects run by R/ V "Watcher H er­
wig" during leg Il of t11e "Overflow '73 E,xpedition" of ICES; tbe few posirive 
stations of rhe t hree former cruises are included (fig. 2). 

b. The temperate-subtropical pattern. Species showing chis pattern have a similar 
distribution as chose of rhe boreal pattern, bu·t range farther -southward finding their 
southern limit at about 20° N. !chthyococws ovatM Cocco, 1838, Rhadinesthes de­
cimus (Zugmayer, 1911), Hygophum brmoiti (Cocco, 1838), Symbolophoms veranyi 
(Moreau, 1888), Diaphus holti T3ning, 1918, D. rafi.nesquei (Cocco, 1838) and Cera-
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toscopelus maderensis (Lowe, 1839) are examples representing this pattern. Again, 
none of these species is found within the southern hemisphere. 

TI. The subtropical group 

Most of the great number of species forming this group have a biantitropical distrib­
urion in tbe subtropical belts of both !hemispheres. Almosr all of them were found 
between 35° and 20° N, and a lso between about 25° and 35° S. In the eastern 
Atlantic the southern subtropical belt is displaced further to the north than in the 
western part of the ocean, stretching to the area of St. Helena (abour 16° S), and due 
ro the cooling effect of the Benguela Current. The biantitropical subtropical pattern 
is exemplified by Margrethia obtttsirostra J espersen and Tlining, 1919, Argyropelecus 
aculeatus Valenciennes, 1849, Astronesthes leucopogon R egan and Trewa vas, 1929, 
Paralepis atlantica Krnyer, 1868 (represented in the south by a doubtfully distinct 
subspecies), Macroparalepis a/finis Ege, 1933 (fig. 3), M. brevis Ege, 1933 (entering 
the tropics by submergence from the south to about 10° S), Hygophum hygomi 
(Li.itken, 1892) (£g. 3), Diaph1u eff1dgens (Goode and .Bean, 1896), D. metopoclampits 
(Cocco, 1829) (fig. 4), Lampadena chavesi Collett, ·1905 (fig. 3) and Lampanyctus 
p,.sill1,s (Johnson, l 890). 

Others show a similar disuiburion pattern, which, however, is restricted to either 
the northern or the southern subtropics. Such species may or may not be replaced in 
corresponding latitudes of the other hemisphere by closely related forms. l diacanthus 
fasciola P eters, 1877 (North) and /. atlantirns Brauer, 1906 (South) arc examples of 
such an "intrageneric bipolarity" (fig. 5) . The few specimens of!. fasciola fo und in the 
Cape area obviously are waifs carried imo the Arlancic by the Agulhas Current. One 
other pair to be mentioned is built by C1,biceps gracilis Lowe, 1843 and C. caernleus 
Regan, 1914 (HAEDR.TCH 1972: fig. 6). Taken only in the northern subtropics were 
Astronesthes neopogon Regan and Trewavas, 1929, Bathophiliis metallicus (Welsh, 
1923), Lampadena urophaos atlantica Maul, 1969 and Poromitra capito Goode and 
Bean, 1883. Only in the southern subtrop ics the fo llowing species were found: Neones­
thes microcephaltts Norman, 1930, Grammatostomias dentatus Goode and Bean, 1896 
(though known heretofore in the western North Atlantic only), Myctophum phen­
godes (Lutken, 1892) and Scopelopsis rmtltipunctatus Brauer, 1906. 

m . !he tropical group 

Several patterns of distribution of tropical species can be observed as exemplified by 
BACKUS et al. (1970). For our own material. we distinguish the fo llowing patterns: 

a . The broadly tropical pattern. This term w as introduced by B ACKUS et al. (1970) 
for the large group of species, whose distribution covers subtropical as well as tropical 
waters. During the first two transects, such species first entered our nets, as a rule, off 
Madeira. They then continued to be taken a long the route southward to the southern 
Subtropical Converge.nee at about 35'0 S. Characteristic for the broadly tropical 
pattern arc several species of myctophids, c. g. Diaphus mollis Taning, 1928, Ceratos­
copel1u warmingi (Liitken, 1892) and Notoscopelus resplendens (Richardson, 1845). 
The sternoptychid fish Argyropelerns gigas Norman, 1930, is a foriher example of this 
pattern according to our sampl-es; however, BMRD (1971) found it " Limited to transi­
tional waters at the boundaries of tropical central or warm water masses and colder 
temperate waters where roughly the 5° isotherm is deeper than SOO m". The material 
at hand shows chat dense concentrations of A. gigas can also be observed inside the 
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South Adancic Cencral Water mass, where the 5 isotherm is in :i. depth of 650 m 
(stations ·H3 and 447/71; fig. 8). 

A comp:i.rison of the distribution areas of different broadly tropical species reveals 
specific.: differences due to uistinc.:r rood requirements. Thus, more pretentious species 
like A. gigas and N. rcsplcndens (fig. 6) show a distinct g:i.p in their distribution 
p:i.ttern off northeastern Brazil. Here, a councer-clockwise gyral is buil t up by the 
South Equatorial and Brazil Current system. The area shows great similariry to the 
Sargasso Sea in the North Atlantic. It is of very low productivity, as exemplified by 
the sharp decline in numbers of species as well as specimens in our catches at stations 
189 to 190 (1966, tab. I) and 20 ro 2 1 ( 1968, tab. 2). Quite a number of common 
tropical and broadly tropical species arc lacking here. Others, like some species of 
£11stomias, Ch.111/iodus danae Regan and Trewavas, 1929 and Lepidophanes gaussi 
(Brauer, 1906), which a re lackini; in more productive areas and represent the "Sargasso 
Sea pattern" of BACKUS et al. (1970), reappear again. Since the gyral is obliquely 
inclined tO the su rface, being shallower ac its northern rhan :n its ~outhern extremity, 
deeper living species like A. gigas ~how a <listribucion gap d isplaced more ro the souch 
than chat of species living near the surface, such as N. resplcndens. Smaller growing, 
less pretentious species Like Ceratoscopelus warmingi (fig. 7) do not show any gaps in 
their distribution areas. 

b. T he tropical patterns. Fishes exemplifying rhese patterns are confined ro tropical 
areas, i. e. the region between about 20' N and 25 - S along our transects. However, 
the southern boundary is much less defined than the northern one. Latitudinally 
distributed species occurring across rhc tropics from wesc ro east were found, as well as 
orhcrs, which were restricted either to the eastern ("Guinean pattern") or to the 
western ("Ama:z.oruan panern") sections of the ocean. Microstoma microstoma 
(Risso, 1810), Astronesthes indicus Ilrauer, 1902, H etcrophows ophistoma Regan and 
T rew:was, 1929, Stomias a/finis Giinthcr, 1887, Hygophum macrochir (Glinther, 1864), 
Myctophum asperum Richardson, 1844, Lampadcna luminosa (Garman, 1899), various 
Diaphus species and many others represent the latitudinal cropical pattern. As an 
example the d istribution of Asrronesthes rid1ardsoni Pocy, 1853 is given (fig. 9), 
though its range does not cover the whole t ropical belt in North-South direction. 

Eastern tropical species arc inter alia Paraholtbyrnia cyanocephala Kreffi., 1967 
(fig. 10), Stomias lampropeltis Gibbs, 1969, Chauliodus schmidti Ege, 1948, whereas 
Diaph11s garmani Gilbert, 1906, Bram.1 caribbea Mead, 1972 and perhaps also Pse11-
doscopelus sc11tatus K reffi, 1971 (fig. I I) represent the western pattern. 

I 11 addition, several other pam.:rns of warm water distribution seem to be involved. 
Most of them exemplify either disjuncc disrn bution areas of otherwise tropical or 
broadly tropical species, e. g. Pol/ichthys mauli Poll, 1953 as discussed by BACKUS 
et a l. ( 1970), or rather restricted habiracs, which may be cxplai ncd as adaptations to 

land associated environments (BAIRD, 197 1 ). Good examples of such an association are 
the species of the sternoprychid genus Polyipnu>, which are represented in our material 
only by P. po/ii Schultz, 1961 (fig. 10). Lampadena pontifcx Krcfll, 1970 and a srill 
undescribed Symbolophorus species, living in the area of the Cape Verde Islands, 
perhaps belong to rhis group of "pseudoceanjc" midwater fishes. 

Others, ljke Argyroprlerns sladeni Regan, 1908, were found almost C\•erywhere in 
die South Adantic Ccmral Warer mass (fig. 12) . H owever, since its main concentra­
tions lie between 18"' N and 5 $,its distriburio;J pattern is mainly tropical. 

finally, there is one special pattern of tropical distribution, whid1 m:i.y be called 
the Agulhas pattern. Th is is rcpresc1ttcd by a small number of tropical lndian Ocean 
species. Specimens of these species arc carried into the South Atl:rncic Ocean a round 
the Cape with the warm Agulhas Current. Their range inside the Atlantic is closely 
associ:ned with the body of Agulhas Water (figs. 5 and 13 ). Besides Persparsia kopua 
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(Phillips, 1942), 7 specimens, Bathophilus cwyanorum Barnett and Gibbs, 1968, 2 
specimens, Eustomias b11lbomatus Gibbs, 1960, a single specimen, Diaphus diadematus 
Tatung, t 932, 77 specimens, D. parri Taning, t 932, a single specimen, D. richardsoni 
Tllni.ng, 1932, 4 specimens, and Myctophum spinosum (Steiudachner, 1867), 4 speci­
mens, the few South Atlantic specimens of I diacamhus fasciola belong to this group. 
Except perhaps Persparsia and Diaphus diademaws, Indian Ocean expatriates do not 
seem to be able to survive outside the body of Indian Ocean water. 

IV. The sout hern group 

Dur ing the 1971 transect between Mar dcl Plata and Cape Town, whid1 ran partly 
through the area of the southern Subtropical Convergence, and partly through the 
neighbouring waters of the Wesrwind Drift, RJV "Walther Herwig" met with a fish 
fauna quite distinct from tbose along the other transects. Here, a highly mixed fauna 
of heterogenous origin was Found. Of 265 species taken in the area, 72 were not 
represented ro the north of the convergence. T hese are members of the following 
distribution patterns: 

a. The convergence pattern. GtBBS (1968) was the first author to report on a special 
fauna, d istributed circumglobally in the waters of the southern Subtropical Con­
vergence. Several species have been added co bis list since. The following species taken 
by us a re members of that pccu l.iar fauna: Astronesthes boulengeri Gilchrist, 1902 
(fig. 14), two other undescribed Astronesthes species, Bathophilus a.ter (Brauer, t 902), 
Eustomias trewavasae Norman, 1930, Opostomias micripnus (Giimher, 1878) (fig. 14), 
Diaphus ostenfeldi T£ning, 1932 (fig. 4) and Scopelarchoides kreffli Johnson, 1972. 

b. The \Vestwind DriA: pattern. Fishes fi tting t his distribution pattern may be found 
in a more or less circumglobal belt between the Subtropical and the Antarctic Con­
vergences, i. e. in the Antarctic Inrermediate Water. A great number of species, 
especially myctophids, live here, e. g. the gonostomatids Diplophos rebainsi Krefft 
and Parin, 1972, Photichthys argenteus Hutton, 1872, Woodsia meyerwaardeni Kreffi, 
t 973, the notosudids Luciosudis normani Fraser-Brunner, 1931 and Scopelosaurus 
hamiltoni (Waite, 19 16), the myctophids Protomyctophum subparalleltun (Taning, 
1932), P. tenisoni (Norman, t 930), Electrona carlsbergi (Taning, 1932), E. ventralis 
(Bekker, l 963) or a closely related species, £. ntbaspera (Giinthcr, t 864 ), Hygophum 
hanseni (Taning, 1932), Lampadena dea Fraser-Brunner, 1949, l. notialis Nafpaktitis 
and Paxton, 1969, Hintonia candens Fraser-Brunner, 1949, Gymnoscopelus holini 
Andriashev, 1962, Lampichthys procants (Brauer, 1904), the mclamphaeid Sio norden­
skjoeldi (lonnberg, 1905), the centrolophid lcichthys a11stralis Haedrich, 1966, and the 
ceratioid Ceratias tentarnlatus Norman, 1930. 

c. The broadly Antarctic pattern. The distribution area of those species stretches 
from the coasts of Antarctica to the Subtropical Con vcrgence. Stornias gracilis Gar­
man, 1899, Benthalbella elongata (Norman, 1937), B. macropinna Bussing and Bus­
sing, 1966, Protomyctophum anderssoni (Lonnberg, 1905), P. bolini Fraser-Brunner, 
1949, P. normani (Taning, 1932), Electrona antarctica (Gunther, 1878), Gymnoscope­
l11s bras~eri (Lonnbcrg, 1905 ), G. nicholsi (Gilbert, 1911 ), Lampanyctus achirus An­
d riasht:v, 1962, an<l tht: macrouriJ fish Cynomacrurus piriei Dolio, 1909 may be 
mentioned. 

d. The bipolar pattern. It is represented by oYen deep-living species, which occur 
in subarctic as well as in subantarctic waters. Some of them, e. g. Anotopterus pharao 
Zugmayer, 1911, Borostomias antarcticus (Lonnberg, 1905) and Trigonolampa miri­
ceps Regan and Trewavas, 1930, even pe11ctrate subtropical areas by submergence. 
They are fairly common in our collectio11s. 
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V. The bathypelagic group 

More than 80 species, i. e. about 16 °/o of the total number, h:wc been taken ex­
clusively in hauls deeper than 800 m. As a rule, such species occupy larger geographical 
ranges than mcsopclagic species. Their distribution areas often stretch from subarctic 
areas to the southern Subtropical Convergence or even beyond. Conostoma bathyphi­
lum (Vaillant, 1888), and Malacostem niger Ayres, 1848 arc examples. However , 
rhcrc arc other s, whose distribution, though covering enormous ranges, seems to be 
associated with specialized topographical conditions, c. g. steeply inclined edges of 
oceanic islands, submarine ridges, scamounts and continenral slopes (GooDHl\R 1969). 
Large adults of b:nhypclagic species arc caught more often by deep-fishin~ bottom 
crawls than by midwater trawls. This is true for many species of parall!pidids, 
notosudids, ceratioids, gempylids and many others. Even the largest myctophids 1 have 
seen, Gymnoscopelus ( Nam/ye/mus) spec. of more than JO cm scandard length, were 
taken by bottom trawls in 1200 m depth. From this, it appears that large adults of 
many bathypelagic fishes tend to become bcmhopelagic with age. This is wel l de­
monstrated by che alepoccphalids. 

Actually, the distribution of most bathypc:agic species is poorly understood as yet, 
due co ina dequate sampling. Therefore, it is difficult ro assign definite distriburion 
patt erns to most o f them. As an example, the distribution of the Barhylacm1idae is 
shown here (fig. 15), based on rhe investigations of N 1ELSEN :ind L.\RSEN (1970), 
NIELSEN (1972) and on some aJditionaJ specimens taken by R IV " Walther H erwig" 
during the "O,•erflow '73 Expedition". Two species of the family, Bathy/aco nigri­
cans Goode and Bean, 1896 and H erwigia kreffli (Nielsen and Larsen, 1970), are 
represented in the Atlantic Ocean. They seem co cover the same geographic rnnge 
between :tbour 54 ' N and 35 ° S, and either one or both species were taken a t almost 
all of our stations deeper than I OOO m. They seem to be associa ted with the North 
Atlantic Deep Water mass, which is formed in the Labrador and lrminger Seas mainly, 
and screeches south wnrd below the Antarctic Intermediate Water in a depth of about 
1500 to 2000 m. Approximately in the area of che soud1crn Subtro pical Convergence 
it sinks deeper, beyond the read1 of our nets. This may explain the complete absence 
of both species in our deep hauls along the transect Mar de! P lata - Cape Town. 
Because o f chc close association with the North Atlantic Deep Water, the distribution 
pattern shown by the Bathylaconidae ma y be called the North Atlantic Deep Water 
pattern for the time being. The cbiasmodontid fish Kali macrndon (N orman, 1929) 
seems to shnrc the same pattern. 

Other species arc associated with the Antarctic Intermediate Water. The searsiid 
fish Normichthys yaganornm Lavenbcrg, 1965 is an example. It is replaced in the 
North Atlantic between Iceland and the Bay of Biscay by Normichthys operosus Parr, 
1951 . 

The analysis of the bathypdagic species caught during our transects is still at rbe 
beginning. Tt seems obvious, chat while most bad1ypclagic species have larger geo­
graphical ranges than mesopelagic fishes, they scill show specific distribution patterns 
rather than a cosmopolitan distriburion. 

Concluding remarks 

Studies on the dist ribution of Atlantic midwater fish reveal a highly cornplicaccd, 
three-dimensional cob-web of distribution patterns. ActL1ally, each species develops 
its own specific pattern, depending on biot i.: :tnd nbioti.c environmcnt:tl focmrs as well 

II\ digishelf .de 



a courtesy of www.pecescriollos.de, for personal use only

234 G. Kreffl 

as on ics distributional history. T he demand for food, competmon and different 
adaptability to physical conditions seem to be important. However, in spite of the 
diversity of specific patterns, the threads of the web join ro form larger patterns, whid1 
diaracwrize well-defined fauna! communities. These populate different pares of rhe 
ocean, and are separated from ead1 other by physical boundaries, which divide the 
ocean into faunistic regions. Some species inhabit a single region, others arc wide­
spread or dwell in disjunkt areas. Trenchant boundaries along our transects were fo und 
at about lOc N, i. e. the boundary between tbe two Ccnrral Water masses, and at the 
southern Subtropical Convergence. At borh these boundaries a distinct change in the 
fauna! composition could be observed . .Many species disappeared from the catches in 
these areas and were replacC'd by other ones. The boundary at 20 ' N separates the 
subtropical fauna from the tropical one quite effectively: there is no distinct counter­
part in rhe southern hemisphere, where, as a rule, both tropical as well as subtropical 
species find their southernmost border at the Subtropical Convergence. Also, the 
hypothetical boundary separating the "Guincan" from the "Ama7,.onian" region, 
which should be expecrcd somewhere along the 30th meridian W, is rather weakly 
defined, al though a number of specic-s obviously show either eastern or western 
distributio11 patterns. 

Mud1 work still has to be done, before we can assign a definite distribution pattern 
to each of our species. Sud1 patterns seem most diverse in the group of t ropical species, 
the most speciose fauna encountered. Life hiscory studies, still lacking fo r the bulk of 
oceanic fishes, and careful compilation and analysis of the many distribution srudics of 
recent and future years may one day enable us co understand the distriburion patterns 
of deep-sea fishes. 
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Summary 

T he paper deals with thc 1':<:0Waphic.il dis tribution o f A tl:intic midwatcr fis h, based on the 
collcccions of R / V "Walther H erwig". f our rr:inseccs were nm duri11g 1966 ro 1971 forming 
a hu~I.' triangle: between tlie fi<ly of 13iscay, the mouth of the la Plata river and Cape Town 
(tabls. 1- 4; fig. 1). Using a large commcrci:i l midwa1er 1rawl, more than 11 0000 fish speci­
mens, reprcseming about 500 species anc.l 90 families, were t:iken. Of these. some 40 species 
were new to science at rhe time of capture. 

According co their geographical distribution, 5 ~roups .ue c.li)tin1:?uished, each of chem 
comprising one or scver:il di>tribution patterns: 
I. The northern-rcmpcrare group. A boreal (fig. 2) and a tcmpcr;ue-subtropical pattern arc 

rl.'pr<.')Ca ted. 
II. The ~ubtrnpical group. lmide thi> ~roup biantitropicnl pnttcrns, either at the specific 

(figs. J-4) or ar che gt'neric level (fig. 5), as wel l as discribution areas confined 10 o ne 
hemisphere only, were observed. 

II f. T he tropical group. T h is is rhe most speciosc group of fishes. T he species may be :is~igncd 
the broadly lropic:1l pattern (figs. 6- 8), the latitudinal tropical p:ncern (lis. 9), o r patterns 
cover ini,; more restr icted ranges, l:.g. the G uincan pa1tern (fig. 10), the Amazonian pattern 
(fit:. 11), and probably ~omc och~rs. Of these, 1he "Guinean pscudoccanic pattern" (fig. 10), 
rhe Souch Atlantic Central pattern (fig. 12), and the Agulbas pattern (figs. 5, l3) arc 
prc1cntcd. 
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fV. The southern group. This is m.ulc up b)' species living either in or south of the )Outhcrn 
Subtropical Convcri:cnce :irea. The convergence pattern is shown (fip. 4, 14) . Olh,•r >pecics 
found here repr«s11nc severa l additional patterns, viz. the Wcstwind Drill; pam:rn, and r he 
broadly Antarctic p:icrcrn. 

V. The b:irhypclagic group. Only :i few of the more than 80 specie~ or bath)'pelagic fishes, 
inhabiting the layer> of the ocean deeper th:in 800 or 1000 m, ha,·c .is yet bec:n analyzed 
with n•gard co their di>tr ibution. Although rovcr ing much larger ran~cs; when ..:omp:ired 
wich cl10~e of me~opclagic fishc~. bachypclagie species follow specific distribution pauerns. 
r;nhcr t h;rn being co~mopolitnn. As an example the North Atbmic Deep W~ner paucrn is 
shown (Iii;. IS) . 

Zusammenfassung 

Die Zoogeo1:1n1phic ad::rnrisd1er l;isda· dc·s Mt•so· und Bathypclagials w ird in dirn:r Arbc:it 
untersudlL. Sic basicrr :rnf Eingcn des FFS .,Walther H crwif, weld1c w~ihren<l <ler Su<l­
:imerikarcbcn de> Schitfcs :iuf vicr rrnnsozeanischcn Scbnittcn 111 den Jalm.•n 1966, 1968 und 
1971 cr~.iclt wurden. L>ic Schnittc bildcn ein Dreieck zwischcn dem Go! f von Biscayn, dl·r 
Miindung de< Rio de la Plata und Kapsud1 (Abb. I}. Ober 110 CCO f ischc in eiwa 500 Anen 
und 90 ramilien Wt1rdl'n bci dicscn P:ihrten mi t cincm l600-Ma;chcn-Sd1wi111111schleppnc1z ge­
fangcn. Von ihncn warcn rtw:t 40 Artcn zur Zcit ihre$ Fanges 11uch unbcsd11'ieben. 

Das bishcr aufgearbci\ete Matcri:d umfoBr nur einen rel:iri'· beschcidcnen Teil der Gcsamc­
au~bc:utc. Dcnnoch ergeben sidi 1.oo~cographisch intcressanrc Vcrbrci1ung~111uscer, wclchc die 
Befundc von TIACKU~ et al. (1970) viclfach bcst.itigen und crwciccrn. Auf Grund ihrcr Vcr­
brcirung w~rclcn in der vorlicgendcn Arbcic v icr Gruppen mc:sopelagi1d1cr Fischartcn unrcr­
sd1icden und mir dcr cinstwcilen :ds Einhcic bchandcltcn Gruppe der b:ithypclagischcn Fischc 
,·crglidwn. Jcdc <lcr 5 Gruppcn umfof3t ein oJ,·r mchrcre Verbrcitung)mustc r. 
1. Die niirdlich-1cmpericrte Grupp.:-. Sic in in den Fan~cn dt•r drci Expcditionen nur spar­

lich vcnrecm. Dcnnoch lassl.'n ;ich zwci V,·rbreitung)muster umerschciden, das borcllc 
(Abb. 2) und <las gcmaRig1-subtropischc. 

11. Djc 5ubtropisd1e Grupp<:. Dics.?r Gruppc a ngchorige Artcn rr:ircn in umcren Fangcn in der 
Regel ers1 bei Madcir.i in Ersd1cinung. Langs unserer Sdmittc finde11 ; ic im frci cn Nord­
adantik ihre Si.idgrcnzc bci ctwa 20 N, wo sich Nord- und Si.idnrlaniischcs Zcntr:ilw:'lsscr 
zusammcnschlieBen. Die Grnppc umfa.Bt mehrcrc Verbrcitungsmustcr, das biantitropische, 
c:ntwcdcr auf Art· (Abb. 3-1) oder auf Ganuni;scbcnc (Abb. 5). und wcircrc auf cine dcr 
beiJ~n H:tlbkugel11 beschrankcc Muster. 

f l I.Die 1ropi$dic Gruppc. Diese ist niche nur die artcnreichste, sondcrn w~isl a uch die mcisrcn 
Vcrbrcitungsmustcr auf. Bcispielc wcrden gcbr:icht flir das mitBACKUS et a l. ( 1970) als .. broadly 
uopical" beze-ichncte Verbreicungsbild. wclchcs die niirdlichcn wie die sudlichen Subrropen 
mit cinschlie.Bt (Abb. 6-8) sowie fiir vcrschicdcne, auf die eigentlichcn Tropen bcschr:inluc 
Muster. Tropische Arccn konncn sowohl l.uirudinal (Abb. 9) wic longicudinal vcrbrei1cc 
sein, wobci sich die longirudinalc Vcrbreitan!l aur d ie ihtlichc Scitc des Ozcans (~guincischu, 
Abb. lO) oder die wcstlichc ( .. :rnrnzonisch'', Abb. 11 ) l'anz odcr vorwicgcnd beschr~nken 
kann. D:ineben gibt cs offcnsid11lich eine An7.:ihl spc~. idlcr Verbrciruni:;omusrcr. vo11 denen 
hicr jc cin Beispicl fiir ein pseudozeanischc~ Vcrbrcitungsmusrcr (Abb. 10, Polyipm«) und 
cin au( das Siidatlancische Zcntralwasser bis 7ur \udlichen Subtropischen Kon,·cq;cn? iibcr· 
grcifondes Verbreituni;~bild (Abb. 12) gegcbt·n "'crdcn. Schlid~lid1 wird cin a ls .,Agulhas 
pam:rn~ bc1.eichnc1es Vcrbrcitunssmuscer eriirrcrr (Abb. 5. 13), wclchc.~ von au> dcm lndi­
schen Ozcan verdrifleu>n Fischcn, vcrmudidi nur rcmpor:ir, io;cbildct wird, da die c>.p,Hricr­
tcn Ticrc offenbar nur ausnahmsweisc im Atlantik iibcrlcbcn konncn. 

IV.Die Siidgruppc. li<'1 den ''On uns im Gebiet dcr siidlichcn Subtropisdicn Konvcrgcn1. ange-
1roffc.'11cn Fischcn h:indclr es sidi um Angehorig.: mehrcrN Y:aunengemeinschaflcn. Bcisp iele 
fi.ir cin bcsondercs Vcrbreitungsbild, d:ts Konvergeazmuster, wcrden gczcigt (1\ bb. 4, 
Diapl111s ostenfeldi, und 14), cl1:irakter istisd1c Verrretcr der bcidcn weitercn Gruppen, 
Artcn dcr \\'lesrwinddrifl und der im wcitcrcn Sinne antarktischcn F.1un.1, werden ~rw:ihn r.. 

V. Die bathypclagische Gruppc. Von den etwa 80 ,·on uns our in Hals untcrhalb 80C m ~cfan­
gcncn r:i~mcn sind erst wenigc hinsichtlich ihrcs gcographisd1en Vcrbr ,•itungsbildcs unrcr­
suchr. Trotz eines im Vergleich zu den me1opdagisd1cn F i(dicn oft wcscnrlich grii~crcn 
Arcals sd1einen aud1 die bathypcln1:; ischen fJisd1c ehcr ampezifisd1cn als globalcn Verbrci­
rungsmustern zu folgcn. £in solchcs Mu.srer, vorlaufig :i i~ . Nordatlantischc T icfcnwasser­
Verbrcitung" bezcichncc, wir<l vorgestcllr (Abb. 15). 
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Table J 

" Walther Herwig" cransect 1966 

Distribution of fuh species (upper 6gures) and specimens (lower figure~) according ro Station and depth 

Latitude 35°N 20°N 00 25°N 
Station 174 175 176 177 178 179 1801 180b 181 182 183 184 185 186 187 188 189 190 191 192 19) 194 195 196 197 

d1oth(1) ~ T 
100 • - -

~-ft .:i:-~:.i~:.: ~: 
• - • - - ~8!8 • • - • - - - . ---. ---Ji· ---~-~ ~~J~f :.t.~:. -~-r--lr--Jr 200 ••••• Jr·Tr-L--r!~-2!._ 

JOO • • • :..19. • • 1 _672 _ _ s72_ ;o#- 68 aoo 738 m 842 1119 903 ----r.11- !n> - i;lt • - - - - "_h JQro- ---- -·· i· · r i·-1-- 1--··· ·· ·-- -· 
400 ••••• 20 450 .'.!11:~l-t:~·:·:·t: ··!···················-···· ············· ·······-~-----······· ......... ··t··· --·J :·:]:] 500 • - - .L ........... . .. . . ...... .............. . .......... · 1 · ...... .. ......... -· --- -
600 . - - ···----·-- ·-- --·- --- -- · ···· · .... ... ... . ............... .. ...... 

700 

1inutes• ) 60 75 75 75 80 9fl 65 90 90 75 43 80 80 75 80 80 60 120 70 80 70 110 110 105 105 
f !shed 

•) I !Rt for shool1 ng and haul lnq excluded 

I stto h1Ub, depth nnge fidled 

lot.~o of No.of 
specluns hauls 

9891 6 

,___ __ .... 
6028 7 

15242 12 

)1161 25 

350 spechs 
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"W:iltber Herwig" transect 1.968 

Discribution of fish species (upper 6gures) and specimens (lower figures} according co statio.n and depth 

l atitude J5°N 2'0°N 0° 25°S Tot.No.of ~.of 
Shtlon 2 5 6 8 10 11 12 1) 1\ 15 16 17 18 19 20 21 22 23 2\ 25 26 27 28 29 )0 sptcfotns hnla 

depth(•) ~ Jl .19. ...E ~ 11 1 l 2523 8 

100 •••• -~·-·············· ···--~~~ ••••••••••••• ~~ •• ••••••••••••• !~~--~!~ ................. ~~----~· -··········-· ·········· ··-~·-··················· ............. ······· 
ll ..! ...12 .1Q .lL.il ~ _!! _il .21 ~ .12 ...!§. J! .ll ~ .l ...ll .Ji 11 

200 •••• JL!~~--~QL!~~ ................... -~!? !!L~~! .. m .. rn.-~~ ··········-~--~!L!!~----·!!? .. !~ ·--~---~---·-!?! .. !!L.!?.. .... ---~~---· -~·-·· 

300 •••• •••••••••••••••••• 
.J.L . .ll 11 ~ 

wo .... !~~ - -!~L.~L .. ~! 
..11 .l2 
262 m ·------ ........... .............. ................... -... .................... . 

..ll .1! JI. ..1Q 1819 
.......... ~!~ ................. !~ ........... !~L ................ ~L..... ............. . .... . 

..1& .Jl .l1. 
··-··· ·· · ········· ······ ···-····-~?~ ........... !~?.J~!._ ............. ·---~~~~---- ...... . 

500 •.•• .•••. ••••••••••••• •···••···•·•·•··•••••··• . •••••.••••.•••••••.••. •• ················ ···-· ·············· ••..•.••••••••••••••••••••••••••••••••••••••••••••••••• 
~~~ ~1~~ ~~~ ~~~ ~£ ~~~ ~ 6 
150 131 1\9 625 99& m 151 646 611 5\8 \oo m m m 268 345 5s9 m B\ 

6 18 
oOO ••• •••••••••••••••••• •••••· ••••••••••••••••••• ····-·············· ··· ···············-······················ ······-··· ··· · ······--······ ···· ······-· ···· -···-· 

700 •••• ·············-··· ••••••••••••••••••••••••• ········· ···-·········· ···············-······················ ••••••••••••••••••••••••••••••••••• ••••••••••••• ••••••• 

52 308 1 
FCO •••• •••••••••••••••••• Jal······················ ······················· ··············-······················· ··································· ············· ···-·· 
lo1J(J •••• ······-·········· •••••••••••••••• • ••••••••••••••••••••••••••••••• ··-······················-··········· ·········-························ ····-······· ····-· 

~ 416 1 
1000 •••••••• ••••• •••••••• ••••••••••••••••••·••••• •••••••••••••••••••••· · . •••••••••••••••••••••••••••••••••••••• --······························· •••••••••••• • •••••• 

1100 • 
1800 

1900 •••••••••.•••••••••• ••••••••••••••••••••••••• •••••·••••••• •••••••••• ••• •••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••••••••••••• •••••••••••• 

2000 ~ ~b ~ ~·· ) ,;~ ili 1b~9 ~ 6875 

•)time fer shooting and haulin9 uclud•d· .. ) 1n oay liqhl . 

0 
N 

"' ~ 
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Table J 

"Walther H e rwig" cr:rnsect 1971/ 1 (M~r dd Pl:tt~-Capc Tnwn) 

Distribution of fish spcdcs (upper figu res) and specimens (lower figures) according to nation and depth 

lot.No.of No.of 
Shi Ion ~48 )50 )51 )58 )63 )67 376 Jso m 395 J99 402 406 409 412 417 419 UJ sp1cl11na hauh 

d1pth{1) 

100 . . ..n · .2! .:Jr ..21 
m 492 113 1292 

. "Jf - . ·.Jf. -
817 538 

...11 
159 . --~ ... .J.! . -
290 !>51 . . ... . -~ . . 

m 

752 4 
... ... - . - - ......... 

4687 9 

11 2 

• - _2~ • .J1 . - . :n }_ -. "jf rsi 
m 660 791 - --····- ·· - - -- -·--- -· 

21Ql ) 
. .. . .. . - . }i . - - .. .. . - . . . .. .!f .1i . - .. - - . - . -6( ·42 

2609 
)00 

668 54 803 668 416 ..... ... ... • ········· ··· - · ····· ·· · -··· 

500 ·· --------- -- -··· - ··-- · ··· - --~ 

- •... - - - - P? 

600 - ·.1r· · ·-··- --~--- ··· · 

708 425 ~ •. • .• • - • • "61 . - - - - • lm - -

800 

900 · · ·· · - - ---- --- --------· ·-

") - .._ --... - ..... 

-- - - - · --·-]1 
6)) 

- - ---}!·-·-· 
560 --·--- -- ·· -· 

560 

700 

1000 - . ~. - --. -6~r . -
1100 - • • - - • • - - • - - -

166) 2 

1200 - • 

1)00 • • • - - - • - •••• - • - - •• ••• •• - • - - •• - - - - - - • • •• • - - - - - - - - •• - - - • -

1400 • • - •• - • - - - - - - - - - •• - - - • - - - - ••• - - - - • - - - - • - - - - • - - - - • - - •••• 

1500 • • • •••• - - - • - - - - -~ - --·-----------

1600 .• 
52'; 525 1 

---- ·--·- -· · --··---
HOO···· ···· - ··----·-·······-·-·· ···-·· ·· · · · · · · ········ ··· · 
1800 • • 

1900 - • 

2000 •• 

2100 •• 

2200 

"6& •• - • • • • • • • • •••••••••• - ••• - • • -
475 475 1 

. ... ]2.." . . . . :.1f - . :1!," . - "J! .. .. - "6A • - •• - • - ••••• •••••• ••• - • • • 

1m m 1193 14'9 e39 5D26 5 --- -- ------ ............ ...... ... ... ... .. ~ ....................... -----· -· ··-- - ···--· 

Jr· · -· ··---- -------
526 526 1 

lot.No.of 4J 71 ?9 15 72 71 85 94 71 48 66 15 6) 68 79 BO 12 77 86 265 speclu 1,8 specus n 
lot.•o.qf 998 18)9 1765 1316 267J 1572 874 119) 2468 14-9 m 284 1537 8)9 129) m 525 1m 1215 112,ll hau s 
specllen, 

llnutes 15 60 '5 '5 '5 60 '5 90 '5 " 20 30 5 90 JO 105 60 JO ' 5 flshl~ ' , , , , ,.o 1 ' , 
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Table 4 

"Walther Herwig" t ransect 1971/2 (Cape Town- fadein ) 

Di~1ribu1ion of fish species (uppa figures) and ~p~cimcns (lower fi~urt.'s) according ro 5tation and d<'pth 

L;1!1tude 25°S 0° 10°N lot.No. Ho.of 
Station U7 431 '35 439 ''3 4~7 '51 m ,59 "'J 467 m \ 18 m 486 490 494 ~98 502 506 510 512 sp1ci1 . hauls 

-W· ll nro 
:1l .. · . 8~ - - - m ----=zl - -~ - - - - 6) - - - }i · - · ...J2 · - · - - - - - - - - - -100- . 
715 1436 904 880 118) 

5814 
· ·:J.2 --

200- - 696 
• · - - - - • • · - · · · - - - - - - · - - - - - ·6~ - · · - · · - - · · · • - · · - · · • · ioao· 
rzi .. --,& • - - tot . --}i - - - "6& • - - ~? .. - .. - - -~ . - - . - - - - - - . - -

- . 

JOO- • . - -,§ . -
2112 _ _ _ _ _ ?7~ _ _ _ _ _ _ _ _ ~5~ • _ _ ~o~ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . _ _ _ 

400- - '76 ---·--

500- - - - -61 - -

SOO- - • - ~~ • - • • • - • • • - • • • • • - • ...J.! - • • (aJ · - -· · · · -mi ---~ 
1m 

IOO· • - - - - - - • 68 • - • ~ - - - - - • - - - • • - - • • • - - 114 - • - - • - - - • -

522 476 1096 
j{)(J. • • - - - • - • • • - - • - - - - - • - - • • • - - - - - - - • - • - - • • - • - - - - -

JOO- -
1000 -
1100 -
1200 . 
!)(JO . 

1'00 . 

500 • 

600 -

700 -

---

---
-. . 

-. . 

. . . 

. . . 

- - -

--- ... -----. -tit .. -. -. -------.. -... . ---. -
- -

. . -

. . . 121 -- . -- -- - . - -. . --. . - . - ------. ~- . - - -- - -

. . . 

800 - • • - - - • • • - - • • • ·111· · · ·.1z- · · ·.21r · · - - · · · · · · · • - · · · · 
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